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ABSTRACT

One of Indonesian Government programs to secure rice production is improving rice
postharvest handling in order to reduce food losses and produce high quality of rice through
increasing rice processing industry performance. Definition of rice processing industry in this
research is limited on rice postharvest handling from harvesting until producing polished rice
without changing physical and chemical content. Rice processing industry in Indonesia is
performed by rice milling unit. Generally, there are some problems in the rice processing industry
in Indonesia. In one area, in North Sumatera for example, ratio between rice plant area and
number of rice milling unit which play important role in the rice processing industry is not
balanced so its business face tight competition that causes most rice processing industry have low
productivity and profitability. Therefore, this research intend to arrange some suggestions about
providing stable paddy supply for rice processing industry in Indonesia through lesson learned
from Korea experiences on rice processing industry development.
Objectives of the research are to learn about Korean policies on the rice processing industry,
learn about management system on Korean rice processing industry, and arrange
recommendations about providing stable paddy supply for the rice processing industry in
Indonesia, particularly in North Sumatera. Methodology of the research are literature study on
technical reports, policies, scientific papers, lectures, etc. both from Indonesia and Korea, field
observation related to RPC in Korea which conducted in “Rice Plaza RPC” located in Buan-Gun,
Jeollanam-do, Korea, interview with rice milling unit owners in Serdang Bedagai District, North
Sumatera, Indonesia and “Rice Plaza RPC” owner located in Buan-Gun, Jeollanam-do, Korea,
consultation and discussion with advisors, expert in KREI, etc., data analysis (comparative
analysis), and arranging recommendations about providing stable paddy supply for the rice
processing industry in Indonesia.
Indonesian Government has established some policies to support establishing and fostering rice
processing industry. In order to stabilizing rice price, government has enacted policy to control
rice supply in the market and protect farmer’s income. Structure of rice processing industry in
Indonesia is dominated by small scale rice milling unit, around 94%. Most small scale rice milling
unit apply semi-manual controlled system milling machinery, implement uncontrolled system
storage of paddy and rice products, and have complex distribution channel of rice products. Due
to unbalanced ratio between paddy production and number of rice milling unit in one region,
many rice milling units may not produce rice products because of lack of paddy supply.
Korean Government has enacted proper some acts in order to enhance rice processing industry
business and competitiveness, promote investment on rice processing industry, and improve rice
distribution structure, enhance rice quality, and stabilize rice price. Based on the acts, Korean
Government provides capital support, both loans and subsidy, to rice processing industry operated
by private company or agriculture cooperatives. Rice processing industry in Korea is performed
by Rice Processing Complex (RPC) which have introduced high technology on production
process. RPC business has been managed professionally from production to marketing rice
products. Even though Korean RPC is excessive, there is over supply of paddy commodity. If
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RPC number and paddy production are constant, every RPC is possible to increase production
capacity until 70% (maximum).
In conclusion, Indonesian Government does not have sufficient policy for enhancing
competitiveness and controlling of the rice processing industry. In addition, agricultural
cooperatives in Indonesia have weak bargaining position to support, strengthen, and control
agriculture business, particularly in managing competition of the rice processing industry. Based
on lesson learn from Korean experiences, there are some recommendations in order to provide
stable paddy supply for the rice processing industry in Indonesia include the following matters:
1. Indonesian Government should enact new rules that focus on enhancing and strengthening
business and competitiveness of the rice processing industry
2. Indonesian Government should improve postharvest management system on rice commodity
3. Indonesian Government should revitalize and empower agricultural cooperatives to strengthen
agriculture business, particularly on providing paddy supply for rice processing industry
4. Indonesian Government should continue to initiate formation of business networking between
rice processing industry to reduce competition in the rice business
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Introduction

Chapter

Besides rice, there are several kinds of staple foods in Indonesia such as sweet potato, yam,
sagoo, corn, cassava, and ‘jawawut’. Sweet potato is original staple food of Papua community,
particularly who live in Jayawijaya region, whereas Kanum etnic community who live in Papua
Island consume yam as staple food. Other etnics in Papua also consume sagoo as staple food
which processed to be traditional food called ‘papeda’ as well as Maluku etnic community.
Jawawut is staple food of Biak Numfor residents who live in north part of Papua Island. Up to
now, corn is staple food of East Nusa Tenggara residents even if they also consume rice. In the
past, corn was also staple food of Java Island residents particularly for Madura ethnic community
and Central Java residents which processed to be corn rice. As well as East Java residents who
consumed rice made from cassava in the past, there are people who live in Gunung Kidul District,
Yogyakarta Province consume cassava as staple food until now. Nowadays, most young
generations eat rice made from corn and cassava as snack foods. Change of Indonesian
consumption is occurred because of increasing of Indonesian households’ income. Moreover,
previous government policies on food consumption have contributed to cause massive change on
Indonesian consumption.
Rice production is higher than other food crops such as cassava, sweet potato, and corn.
Indonesian Government conducts some projects in order to reach self-sufficiency and reduce
import rate of rice. As a result from 2010 to 2015, in general rice production was increased. Rice
production from 2010 to 2015 was about 41,291 thousand tons; 40,848 thousand tons; 42,898
thousand tons; 44,279 thousand tons; 44,010 thousand tons; and 46,837 thousand tons,
respectively (Statistics Indonesia, 2016a). Cassava production was second highest of food crops
production in Indonesia from 2010 to 2015. Total cassava production from 2010 to 2015,
respectively, was 23,918 thousand tons; 24,044 thousand tons; 24,177 thousand tons; 23,937
thousand tons; 23,436 thousand tons; 21,801 and thousand tons (Statistics Indonesia, 2016b).
Corn production was third highest of food productions in Indonesia from 2010 to 2015 which had
total production, respectively, about 18,328 thousand tons; 17,643 thousand tons; 19,387 thousand
tons; 18,512 thousand tons; 19,008 thousand tons; and 19,612 thousand tons (Statistics Indonesia,
2016c). Sweet potato production was lower than rice, corn, and cassava which had total
production from 2010 to 2015, respectively, about 2,051 thousand tons; 2,196 thousand tons;
2,483 thousand tons; 2,387 thousand tons; 2,383 thousand tons; and 2,298 thousand tons
(Statistics Indonesia, 2016d)..
In 2007 Indonesian rice consumption was high, about 90.48 kg/year, then it increased 3.27% in
2008 became 93.44 kg/year. Indonesian Government develops several projects in order to reduce
rice consumption such as encourage Indonesian people to consume other food crops and enhance
research funds to develop variety foods as rice substitution. As a result, Indonesian rice
consumption decreased slowly, total rice consumption from 2009 to 2014 was 91.26 kg/year;
90.12 kg/year; 89.49 kg/year; 87.10 kg/year; 85.38 kg/year; and 84.55 kg/year, respectively. Even
though rice consumption was decreased from 2007 to 2014, but Indonesian consumption of other
food crops such as corn, cassava, and sweet potato was not automatically increased. Indonesian
might consume other food crops except them, for example wheat products. Total consumption of
other food crops such as corn, cassava, and sweet potato, respectively, was 15.13 kg/year; 14.09
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kg/year; 10.24 kg/year; 9.88 kg/year; 10.56 kg/year; 8.11 kg/year; 7.75 kg/year; and 8.01 kg/year.
(Statistics Indonesia, 2016e)
Due to rice is important agriculture product in Indonesia, Indonesian Government has
established some policies to maintain rice price and supply. Compared to other agriculture
commodities such as vegetables (red pepper and chili pepper) and protein source products (beef,
chicken meat, and fish), average retail price of rice is low. From 2011 to 2014, average retail price
of rice, respectively, was 0.61 USD/kg; 0.66 USD/kg; 0.69 USD/kg; and 0.73 USD/kg. Average
retail price of chicken meat was higher than average retail price of rice which had average price
from 2011 to 2014, respectively, was 2.19 USD/kg; 2.31 USD/kg; 2.55 USD/kg; and 2.64
USD/kg. Average fish price in Indonesia was cheaper than average price of chicken meat.
Average retail price of fish from 2011 to 2014, respectively, was 1.67 USD/kg; 1.78 USD/kg;
1.97 USD/kg, and 2.16 USD/kg. In Indonesia, average retail price of beef was high. Average
retail price of beef from 2011 to 2014, respectively, was 5.03 USD/kg; 5.55 USD/kg; 6.64
USD/kg; and 7.10 USD/kg (Statistic Indonesia, 2016e).
Due to various technologies applied in rice processing industry in Indonesia, there are various
quality of rice. Generally, there are three categories which used in rice market i.e. premium,
medium, and low quality. Price of premium rice quality is highest. On producer side average price
of premium rice from 2013 to middle of 2016, respectively, was 0.59 USD/kg; 0.63 USD/kg; 0.71
USD/kg; and 0.72 USD/kg, whereas average price of medium rice from 2013 to middle of 2016,
respectively, was 0.58 USD/kg; 0.62 USD/kg; 0.69 USD/kg; and 0.70 USD/kg. Average price of
low quality of rice on producer side from 2013 to middle of 2016, respectively, was 0.56 USD/kg;
0.60 USD/kg; 0.67 USD/kg; and 0.67 USD/kg (Statistic Indonesia, 2016f).
By comparing total rice production and rice consumption from 2010 to 2014, based on Statistic
Indonesia data in 2016, Indonesia had rice surplus around 21.25 million tons. In contrary,
Indonesian Government had policy to import rice from other countries such as Vietnam, Thailand,
Tiongkok, India, Pakistan, US, Taiwan, Singapore, and others during period 2010 – 2014.
Government argued that import was needed to maintain buffer stock of rice for facing natural
disasters and other emergency situations. Furthermore, Indonesian Government said that rice
import be able to stabilize rice price because disparity of price between domestic rice production
with rice import was high. According to Statistic Indonesia (2016), from 2010 to 2014 Indonesia
rice import had decreased trend adjust to domestic situations, respectively, was about 687,581.5
tons; 2,750,476.2 tons; 1,810,372.3 tons; 472,664.7 tons; and 844,163.7 tons. Total cost for
purchasing rice from overseas at during that time, respectively, was about 360,785 thousand tons;
1,513,163.5 thousand tons; 945,623.2 thousand tons; 246,002.1 thousand tons; and 388,178.5
thousand tons (Statistic Indonesia, 2016g).
In order to secure domestic rice production, Indonesian Government sets several policies both
short-term and long-term policy. Target of short-term policy is to secure rice production when
quality and quantity of rice drop because of climate change, whereas target long-term policy is to
achieve food security. One of short-term policy enacted by Indonesian Government is Instruksi
Presiden No. 5, 2015. Based on this act, Indonesian Government should take some measures in
order to stabilize national economy, preserve farmers’ income, stabilize rice price, secure
government stock and distribution of rice such as; 1) purchase rice from farmers; 2) conduct rice
import; 3) determine price of rice; and 4) give subsidy for low income community. There are three
factors related to achievement of food security i.e. food supply, food distribution, and food
consumption. In order to secure food supply, Indonesian Government has target to reach food
self-sufficiency. Indonesian Government enacts four action plans on rice self-sufficiency project;
i.e., 1) increasing productivity by finding new variety of rice, improving plantation technique,
controlling pest and plant diseases, using agriculture machinery, etc.; 2) increasing rice planting
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area includes opening new farming area, mainly outside Java Island, increasing rice planting
index, etc.; 3) securing food crops include reducing food losses, improving postharvest handling
method, etc.; and 4) improving farming management include production planning, improving
agricultural business, etc.
One of Indonesian Government programs to secure rice production is improving rice
postharvest handling in order to reduce food losses and produce high quality of rice through
increasing rice processing industry performance. Definition of rice processing industry in this
research is limited on rice postharvest handling from harvesting until producing polished rice
without changing physical and chemical content. Rice processing industry in Indonesia is
performed by rice milling unit.
Generally, there are some problems in the rice processing industry in Indonesia. In one area, in
North Sumatera for example, ratio between rice plant area and number of rice milling unit which
play important role in the rice processing industry is not balanced so its business face tight
competition that causes most rice processing industry have low productivity and profitability.
According to Indonesian Rice Milling Businessman Association (2015), total number of rice
milling units are excessive when compared to total rice production. In North Sumatera cases,
operation of mobile rice milling units has contributed to increase level of competition on rice
milling business. Some rice milling units are collapsed because of lack of paddy for producing
rice products. Even if rice milling units are survived, mostly they are working under capacity.
Therefore, this research intend to arrange some suggestions about providing stable paddy supply
for rice processing industry in Indonesia through lesson learned from Korea experiences on rice
processing industry development.
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1. Objectives
Objective of this research are:
1. To learn about Korean policies on the rice processing industry;
2. To learn about management system on Korean rice processing industry;
3. To arrange recommendations about providing stable paddy supply for the rice processing
industry in Indonesia, particularly in North Sumatera.

2. Methodology
Methodologies of this research are:
1. Literature study on technical reports, policies, scientific papers, lectures, etc. both from
Indonesia and Korea;
2. Field observation related to RPC in Korea which conducted in “Rice Plaza RPC” located in
Buan-Gun, Jeollanam-do, Korea;
3. Interview with rice milling unit owners in Serdang Bedagai District, North Sumatera,
Indonesia and “Rice Plaza RPC” owner located in Buan-Gun, Jeollanam-do, Korea;
4. Consultation and discussion with advisors, experts in KREI, etc.;
5. Data analysis (comparative analysis); and
6. Arranging recommendations about providing stable paddy supply for the rice processing
industry in Indonesia.
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Analysis Situation

Chapter

1. The Current Situation of the Rice Processing Industry in
Indonesia
1.1. Indonesian Government Policy on the Rice Processing In
dustry
Rice milling unit is important element which support the rice processing industry in Indonesia.
Indonesian Government has established some policies to support establishing and fostering rice
processing industry. In order to stabilizing rice price, government has enacted policy to control
rice supply in the market and protect farmer’s income. Periodic change of Indonesian rice
processing industry policy is shown in Table 3-1.
In the beginning period of rice processing industry development, Indonesian Government
approved rice milling unit was operated only for local people/company without involving foreign
capital as one efforts to recover social and economy sectors after getting independence from
Netherlands and Japan colonialism based on Peraturan Pemerintah No 42, 1954 about Limiting of
Rice Processing Industry. In order to strengthen the rice processing industry, in 1957 Indonesian
Governmant developed Rice Research Institute that had rice milling pilot plan in Karawang, West
Java. According to Thahir (2010), development of this institute was the first step of modernization
of the rice processing industry in Indonesia. Pilot plan which built in this institute be able to
produce rice around 1 ton /hour, and also provided several postharvest devices such as paddy
thresher, continued type dryer, parboiled rice processor, rice corn milling machine, and rice
analysis laboratory. At that time, this institute was claimed as the biggest research institute in
Southern Asia. Later, this institute was developed to be Postharvest Research Institution under
coordinating Indonesian Center for Agricultural Postharvest Research and Development.
Table 3-1: Periodic change of Indonesian rice processing industry policy
Period

Policy

1954

Establishing simple rice milling units (manual and windmill) were approved only for
local people/company, no foreign capital

1957

Establishing Rice Research Institute which had rice milling pilot plan, later it was
developed to be Postharvest Research Institution in Karawang

1960s

Promoting development of rice milling units which had larger scale and used milling
machinery to support Green Revolution

1971

Encouraging development of rice milling units for local people/company with
government and private/foreign capital
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1980s

Developing modern rice milling units and introducing processing technology of rice
milling by-products

2000s

Introducing of Rice Processing Complex (RPC)

2010s

Starting national projects to improve performance of small scale rice milling units

2016

Starting moratorium period of establishment of new rice milling units

In the 1960s, Indonesian Government enacted Green Revolution projects which had target to
achieve of self-sufficiency on staple foods, particularly for rice commodity. In order to anticipate
significant increasing of paddy supply, Indonesian Government considered to build big scale and
modern rice milling units to replace small scale and traditional rice milling (Nataatmadja et al.
1988; Sumardi dan Thahir 1993; Thahir, 2010). As a result in the 1971, Indonesian Government
changed the policy by enacting Peraturan Pemerintah about Rice Processing Industry. According
to this law, Indonesian Governmant approved private sector which might have foreign capital to
establish rice milling unit and encourage domestic rice processing industry. Due to this law,
development of new rice milling unit was rapid, not only rice milling unit with big capacity, but
also rice milling unit with small capacity which had polisher machine capacity around 600
kg/hour. At early 1986, Indonesia was successful to achieve self-sufficiency of rice (Thahir et al
2008; Thahir 2010). At that time, rice milling units were categorized based on number of operated
machine and its capacity, i.e., big capacity of rice milling unit, middle capacity of rice milling unit,
small capacity of rice milling unit, and mobile rice milling unit with total capacity, respectively,
more than 2 tons, 1 ton, 0.6 tons, and less than 0.6 tons of rice per hour (Thahir et al 2006; Thahir
2010). At the end of 1990s, processing technology of milling by-products such as the use of
brewer became composite flour, rice bran and husk processing technology started to be introduced
(Widowati 2001; Rachmat et al 2002; Thahir 2010).
In 1998, Indonesian Government through Ministry of Agriculture arranged guidance about
fostering rice processing industry to encourage competitiveness and manage competition on rice
industry. Facing global market, technology modernization of rice processing industry was
continued. In 2000, Rice Processing Complex (RPC) introduced in Indonesia (Tjahjohutomo et al.
2004; Patiwiri 2006; Thahir et al. 2008; Thahir 2010). However, at that time, technology
modernization of rice milling was not followed by development of supply chain of paddy as raw
material so RPCs were working less than installed capacity because of lack of raw material.
Generally, RPC owners had difficulty to obtain paddy because they could not compete with small
rice milling owner which had emotionally relationship with farmers (Directorate General
Processing and Marketing of Agricultural Products, Ministry of Agriculture 2005; Thahir 2010).
Small rice milling units play important roles in supporting of the rice processing industry in
Indonesia. According to Directorate General Processing and Marketing of Agricultural Products,
Ministry of Agriculture (2015a), more than 90% of total rice milling units in Indonesia are small
rice milling units. However, small rice milling units face some problems that affect to their
business performance. More than 32% of small rice milling units operate old milling machineries,
more than 15 years old, and implement one pass polishing technology. Moreover, farmers are lack
of ability to handle food crops which have high productivity (Directorate General Processing and
Marketing of Agricultural Products, Ministry of Agriculture 2005; Thahir et al 2008; Thahir
2010). Around 2010, Indonesian Government started to conduct national projects to improve
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performance of small scale rice milling units included technical and managerial aspects to
enhance rice processing industry in Indonesia.
Indonesian Government have enacted temporary rules on rice commodity such as Instruksi
Presiden No 7, 2009; Instruksi Presiden No 3, 2012, and Instruksi Presiden No 5, 2015 which
involve some stakeholders that have purposes to stabilize national economy, preserve farmers’
income, stabilize rice price, secure government stock and distribution of rice. Based on those rules,
Indonesian Government should take some measure to stabilize rice supply through National
Logistic Agency such as purchase paddy and polished rice from farmers and market, conduct rice
import, determine floor price of rice and distribute subsidized rice to low income community.
National Logistic Agency purchases rice from rice milling unit as government stock to face
emergency situations like natural disaster, inflation, and others. According to Mardianto (2005),
National Logistic Agency has flexible roles in every region in Indonesia, depend on regional
situations. There are several regions, for example in Karawang, West Java, National Logistic
Agency does not involved on rice marketing because rice price in market is high so rice milling
unit owners tend to sell their product to market directly. In other regions, such as East Java and
South Sulawesi, National Logistic Agency is involved on rice marketing to control rice supply.
When quality and price of paddy and rice are dropped, government purchases paddy from farmers
and rice products from rice milling units.
Due to excessive number of rice milling units, government enacts policy about moratorium of
establishment of new rice milling units start from 2016 (Directorate General Food Crops, 2016).
According to Indonesian Rice Milling Businessman Association (2015), business of rice
industries in Indonesia, particularly small scale rice milling unit, face many problems such as they
have low performance and productivity, weak milling skill to produce good quality of rice, low
awareness about quality and safety of rice products, low management business skill, etc. In
addition, excessive number of small scale rice milling units causes tight competition in obtaining
raw materials. Ideal number of rice milling industry in Indonesia to process around 70 million
tons of paddy is about 37,648 rice milling units with composition 88.23% are small scale rice
milling units which process 75% of raw material; 8.82% are middle scale rice milling unit which
process 15% of raw material; and 2.95% are big scale rice milling unit which process 10% of raw
material.
Most rice milling units in Indonesia owned by private sectors, so most its capital are
accumulated by personal or joint venture. Financial support from government for rice milling
business in Indonesia is still limited. There are two kinds of financial support for the rice
processing industry provided by Indonesian Government, i.e., subsidy and loans. Government
provides low interest loans for small and medium enterprises that could be accessed for all
business sectors, not only for agriculture business, which distributed by government bank.
However, allocation loans for small and medium enterprises is small, less than USD 10,000, so
rice milling owners may choose loans for productive sectors or business investment which have
maximum allocation more than USD 1 million.
Besides loans, Indonesian Government also provides subsidy for improving performance of
rice milling units. Nowadays, Indonesian Government has priority to improve small scale rice
milling unit performance, particularly operated by farmer groups, in order to enhance the rice
processing industry in Indonesia. Total funds which provided by government for supporting rice
milling unit in 2014 around USD 3,119,058.6. Total funds were increased in 2015 to USD
45,644,760 for improving 1,380 rice milling units, around 64 units of them located in North
Sumatera. Targets of this project are to enhance rice milling performance, increase milling yield
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from 57% to minimum 63%, improve rice quality by reducing broken rice, increase value added
and competitiveness of rice products, and increase farmers’ income. According to Directorate
General Processing and Marketing of Agricultural Products, Ministry of Agriculture (2015a),
there are two kinds aspect that would be improved by government include technical and
managerial aspect. Orientation of its project are farmers group based, integrating local resources
and raw material sources, toward zero waste and sustainable production, proportional profit share,
and involving academic, business, community, and government.

1.1.1. Technical Aspect
Purposes of improvement on technical aspect are to increase milling yield and produce high
quality of rice through implementing recommended milling procedures and good manufacturing
practices (GMP) on the rice milling units. In this project, there are two programs priority, i.e., (1)
improvement of rice milling configuration; and (2) improvement of milling process to increase
milling yield and improve rice quality so value added and competitiveness of rice products are
expected would be increased. Furthermore, it would affect to increase income of farmers and rice
milling unit owners. In this project, government provide subsidy which allocated to purchase new
milling machinery for selected rice milling units operated by farmer groups in order to improve
milling configuration. After receiving subsidy from government, they would get technical training
related to milling process and maintenance milling facilities so they would be able to produce
high quality of rice (Directorate General Processing and Marketing of Agricultural Products,
Ministry of Agriculture, 2015b).

(1) Improvement of Rice Milling Configuration
Milling configuration affects to yield, milling losses, and quality of rice. Most small rice
milling units have simple configuration, i.e., Husker (H) - Polisher (P), called one pass milling
configuration. According to Tjahjohutomo et. Al. (2004) in Budiarti et.al. (2006), one pass milling
configuration has lower yield and rice quality, average yield around 56.72% and head rice around
69.73% than double or complex milling configuration. Implementation of complex milling
configuration be able to improve yield and rice quality, at least 59.13% of milling yield and 73.45%
of head rice. Other surveys conducted by Budiarti et.al. (2006), average yield in one pass rice
milling unit is about 61.40% with head rice ratio 76%, whereas rice milling unit that has complex
milling configuration, Husker (H) - rice brown Separator (S) - Polisher (P), produce rice with
average milling yield about 65.80% and head rice ratio about 78%. Recommended configuration
applied in small rice milling unit shown in Table 3-2.
Table 3-2: Average rice quality and milling yield of several milling configuration

Configuration
H–P
C–H-P
H–S– P

Sample
number
38
3
20

Quality of paddy
Pithy
Empty
MC
grain
grain
(%)
(%)
(%)
14.10
92.53
7.20
13.20
94.05
5.70
13.68
94.05
5.74

Quality of rice (%)

Yield

Head
rice

Broken
rice

Brewer

%

CV

69.73
73.45
76.45

16.11
14.00
13.38

14.14
12.35
10.04

56.72
59.13
61.52

8.02
14.05
5.69

14

H–P–G
C–H–S-P
C–H-S–P– G
D–C– H–S–P–G

3
4
8
2

13.60
13.85
13.66
13.85

93.90
92.42
94.62
95.75

6.00
4.61
5.30
4.20

78.30
84.52
85.07
89.95

11.45
10.40
10.11
5.13

10.08
5.03
4.74
4.90

62.38
64..34
64.67
65.50

12.35
3.77
9.16
3.01

Note: H: Husker; P: Polisher; C: Cleaner; S: Separator; G: Grader; D: Dryer
Source: Tjahjohutomo (2015)

(2) Improvement of Milling Process
In this program, government, state or local government, provides technical training programs
about standard procedure of rice milling to produce good quality of rice. Milling process that will
be improved include husking process, polishing and shining process, maintaining procedure of
milling machineries and its equipment, and implementing Good Manufacturing Practices (GMP)
in the rice processing industry (Directorate General Processing and Marketing of Agricultural
Products, Ministry of Agriculture, 2015b).

1.1.2. Managerial Aspect
Purpose of this project is to improve business skills of rice milling unit owners through
providing managerial training about managing rice business professionally and developing
business networking. Government provides several kinds of training such as entrepreneurship
training, accounting training, and business management system, then after receiving training
programs, rice milling unit owners will get business mentoring. In 2015, government introduced
new model on management of rice milling units which supported by government. Government
changed roles of site manager who had roles as agriculture business supervisor in the previous
system. The change of site manager’s roles is shown in Table 3-3.
Table 3-3: Average rice quality and milling yield of several milling configuration
Change of Site Manager’s Roles
Before 2015
After 2015
• Arranging database of agricultural activities of farmer • Collaborating with assistance of site
groups
manager to manage rice milling
business on farmer groups
• Supervision of farmer groups in agricultural business
administration
• Consultant of farmer groups in proposal arranging to
obtain credit from bank or government support
• Supervision of farmer groups in crops marketing
• Conveying regular report of agriculture activities in
farmers to local government

Source: Directorate General Processing and Marketing of Agricultural Products, Ministry of
Agriculture (2015b)
Due to limited subsidy budget, Indonesian Government conducts gradually project on the rice
processing industry support. There are some recipient standards of government support include
the following matter : (1) farmer groups; (2) milling yield is under 60%; (3) configuration of
milling machine is one pass; and (4) rice milling unit is not operating because of totally broken
machinery. Procedures to get government support are firstly, local government should arrange list
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of farmer groups who are potential to get government support, then verifies them. Verification
process is conducted with considering some standards of recipient as required by state
government; secondly, verified farmers have to submit business plan to be evaluated by technical
team who formed by local government. Technical team consists of competent officers in food
crops sector from local government, Ministry of Agriculture, and university lecturer. Duties of
technical team are to select and supervise recipient of government support, evaluate the projects,
select site manager and assistance of site manager; thirdly, government will distribute milling
facilities agree with recommendations of technical team such as building, machinery, supporting
equipment, and others; fourthly, technical team will conduct commercial testing on milling
machineries to ensure compatibility of them with technical specifications; finely, signing work
agreement. Farmers have to take a business contract with government to operate rice milling
business along with government’s accordance; and finally, local government fulfills a document
which declared that government support has been received by farmers (Directorate General
Processing and Marketing of Agricultural Products, Ministry of Agriculture, 2015b).
According to Directorate General Processing and Marketing of Agricultural Products, Ministry
of Agriculture (2015a), number of rice milling units supported by government from 2010 to 2015
was 2.615 units, 1.235 units distributed in 2010 to 2014, whereas 1.380 units distributed in 2015.
Spreading of government support on rice milling units shown at Figure 3-1. Profile of one pass
rice milling unit before getting government support shown at Figure 3-2, whereas profile of
double pass rice milling unit after getting government support shown at Figure 3-3. In 2016,
Indonesian Government would continue improvement project on the rice processing industry, still
focus on small scale rice milling units.
Figure 3-1: Government support on rice milling unit during 2010 – 2015
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Agriculture (2015a)
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Figure 3-2: Profile of one pass rice milling unit before getting government support; (a) in
South Sulawesi; (b) in North Sumatera

(a)

(b)

Figure 3-3: Profile of double pass rice milling unit after getting government support; (a)
supported by local government in North Sumatera; (b) supported by Ministry of
Agriculture in South Sulawesi

(a)

(b)

1.2. Status of the Rice Processing Industry in Indonesia
According to Directorate General Processing and Marketing of Agricultural Products, Ministry
of Agriculture (2015a), total rice milling unit in Indonesia is 182,199 units which spread in 34
provinces. Category of rice milling units operated in Indonesia based on capacity, i.e., (1) big
scale rice milling unit, producing rice more than 3,000 kg/hour; (2) middle scale rice milling unit,
producing rice 1,500 – 3,000 kg/hour; and (3) small scale rice milling unit, producing rice less
than 1,500 kg/hour. Ratio of rice milling unit in Indonesia shown at Figure 3-4, whereas spreading
of rice milling unit in Indonesia shown at Figure 3-5.
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Figure 3-4: Structure of rice milling unit in Indonesia
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Source : Directorate General Processing and Marketing of Agricultural Products, Ministry of
Agriculture (2015a)
Figure 3-5: Spreading of rice milling unit in Indonesia
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Source : Directorate General Processing and Marketing of Agricultural Products, Ministry of
Agriculture (2015a)
Mostly, rice milling units in Indonesia are private company both personal owner or joint
venture so most capital come from private. Actually, there are some rice milling units owned by
agricultural cooperatives, but most of them do not operate as well as agricultural cooperatives
business because of management problems so they loss trust of farmers. In case of several regions,
agricultural cooperatives are judged give less contribution to support farmers business and
enhance farmers’ income because some of them manage unprofessionally. Low participation of
farmers on agricultural cooperatives is main factor which cause collapse of agricultural
cooperatives business in several regions in Indonesia.
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There is no standard pattern about business networking model of rice milling units which
applied in the whole regions in Indonesia. It is meant that pattern of rice business networking in
one region might be different with other regions. According to Suismono (2013), rice milling
units in Java and Sumatera Island have non-cluster business networking where the whole milling
processes from purchasing paddy until producing rice are conducted in the same rice milling unit.
Another business networking model of rice milling unit is cluster model. In this model, paddy
purchasing until husking process are conducted by small scale rice milling unit, whereas polishing
process until labelling rice products are conducted by middle or big rice milling unit. Model of
business networking of rice milling unit in Indonesia is shown at Table 3-4.
Table 3-4: Model of business networking of rice processing industry in Indonesia
Process

Harvesting

Drying

Milling

Subject

Farmers

Rice milling
unit

Small/Middle
scale rice
milling unit

Big scale rice
milling unit

National
Logistic
Agency

Product

Wet paddy

Dried paddy

Medium rice

Premium rice

Premium rice

Yield (%)

-

-

64

-

Non-cluster

Model 1
Model 2

66 - 68

Marketing

Cluster

Inti

Source: Suismono, et.al. (2013)
Business types of rice milling unit in Indonesia are various depend on the have of capital and
rice milling configuration. Some rice milling unit owners only provide milling service, and
another one provide milling service and perform rice business. Business type is operated in each
rice milling unit influence to its management system. In general, raw material of rice milling unit
may come from farmers or collector. Type of raw material is influenced by the have of facility in
each rice milling unit, business networking, capital, and others. In some places in Indonesia, there
is rice milling units which purchase unpolished rice or once polished rice to be polished using
their machineries. Mostly, this method is applied by middle or big scale rice milling units which
have business networking with small scale rice milling units. In case of rice milling unit in North
Sumatera, most rice milling unit owners apply non-cluster business networking so they obtain
rough paddy from farmers directly or collectors. However, nowadays, main problem faced by
most small scale rice milling owners in North Sumatera are having tight competition with mobile
rice milling units in order to obtain rough paddy. This situation forces some small scale rice
milling unit to modify their business from operating fixed rice milling unit to mobile rice milling
unit. When they do not have enough capital for modifying their business, most of them choose to
close their business.
According to Indonesian Rice Milling Businessman Association (2015), total fixed rice milling
unit in North Sumatera is 5,473 units, whereas mobile rice milling unit is 575 units. Generally,
farmers prefer milling paddy to mobile rice milling unit which is more efficient for farmers rather
than milling paddy in fixed rice milling unit. In addition, rice milling unit owners have less capital
for managing paddy stocks. However, some weaknesses of mobile rice milling are being judged
as illegal business because they do not have business license and producing low quality of rice
because they apply one pass milling configuration (H-P) and operator have less milling skills.
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There is a survived rice milling unit operated by farmer group in Lebak Bayas Village only
processes organic rice as strategy to maintain rice business. This rice milling unit obtains raw
material from member its group, around 70%, whereas the rest of 30% obtained from farmers in
other villages. Usually, rice milling owner purchases rough paddy which have moisture content
around 22% so he has to conduct drying process and in some situation he also purchases dried
paddy, moisture content around 14%, which are more expensive. Due to lack of paddy supply,
this rice milling unit is working lower than installed capacity. Installed capacity of milling
machinery is 3 tons/hour of paddy, but actual production is around 8 tons/days.
Configuration of rice milling unit effects to milling yield and milling capacity of each rice
milling unit. Based on survey conducted by Rahayu et.al. (2014) in several regions, farmer rice
milling unit in several regions operate milling machines which have capacity 1-3 tons/hour. Due
to lack of capital, labor and length of milling process, rice milling units only produce rice less
than installed capacity, average around 3.5 tons/day of rice or equal with 5.6 tons/day of paddy if
milling yield around 62.28%. Rice milling configurations applied in several regions are HuskerHusker-Polisher-Blower, Husker-Husker-Polisher, and one pass rice milling unit with range
yields from 55 – 64.74%. Differences of rice milling configurations and paddy quality cause
various rice quality. Quality of rice produced by observed rice milling units categorize to level
quality III until V based on Indonesian Rice Standart No 6128 : 2008.
Characteristics of agricultural products are changeable depend on season so it influence to
operational business on rice processing industry. Work day in farmer rice milling unit depend on
harvest season, in peak season average work day around 5 days/week included drying and milling
process with average worktime 7 hours/day. After drying process, paddy are stored at least 1-2
days, called tempering period, to reduce broken rice. Description of rice production activities
which applied in small scale rice milling unit in Indonesia are shown at Figure 3-6.

Figure 3-6: Rice production activities on small scale rice milling unit; (a) Drying process of
paddy; (b) Milling process

(a)

(b)

Small scale rice milling unit operates simple storage management. Generally, storage for paddy
and polished rice is conducted in the same area with milling process area. For having efficient
production process, paddy are stored nearby inlet raw material of husking machine, while
polished rice are stored nearby polishing machine. Paddy and rice products storage applied in
farmer rice milling unit is shown at Figure 3-7. Farmers prefer to store paddy rather than to store
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polished rice because shelf-life of paddy longer than rice polished. Storing time depend on
moisture content of material, season, and storage capacity.

Figure 3-7: Storage material applied in farmer rice milling unit; (a) rice grain storage; (b)
rice products storage

(a)

(b)

Consumer preference on the rice product in Indonesia is different, based on etnics, so they tend
to consume local variety of rice. For example, Javanese prefer to consume the sticky rice, whereas
Padang etnic prefer to consume the rice with hard texture. Nowadays, consumer not only think
about quantity, but they also think about good quality of food. Related to the rice products, mostly,
Indonesian people prefer to consume rice which have white performance and high ratio of head
rice. Consumer preference also influence by the households income. Consumers who have high
income tend to consume premium rice products which have white performance and high ratio of
head rice.
According to Mardianto et al. (2005), there are some internal and external factors which
influence to marketing performance of agricultural products. Intrinsic factors include market
structures, level of market integration, and marketing margin, whereas external factors include
government policy such as policy on market infrastructure development, price stabilization
program, tax and retrebution, policy on product development, and others. From 1980s until now,
there is no significantly change on the rice marketing pattern, but one situation which is always
same in every year, i.e., farmers have low bargaining position in rice marketing. Eventhough price
is formed based on agreement and government enact policy on price, margin price which received
by farmers tends to be low. Rice marketing pattern in Indonesia at global market is shown at
Figure 3-8.
Figure 3-8 showed that distribution channel of rice from farmers to consumers is long and
complex. There are three institution which involved in paddy marketing, i.e., harvester, collector,
and cooperative. Harvester is person who purchase paddy plant on farm so farmers do not have to
pay labor for harvesting their plant because harvesting labors are provided by harvester. In order
to reduce harvesting cost and increase farmers’ income, several farmer group have agreement in
internal group to conduct take turn harvesting method. In this method, if harvesting time in a
members farm is coming, all members will involve in harvesting activity. According to Mardianto
et al. (2005), in global market roles of coopertives and National Logistik Agency in rice
marketing is less than previous. Existed marketing pattern provide many choices for farmers to
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sell agriculture products to marketing elements would give them higher margin price. Harvesters
and collectors sell their product to rice milling unit. There are some networking business types
between harvester or collector and rice milling unit. Sometimes harvesters or collectors not only
sell paddy, but they also works as rice trader who hire rice milling unit for milling paddy then
they sell polished rice to market. Wholesalers and traders in city market purchase polished rice
from rice milling unit for providing rice product to retailer and consumers. National Logistic
Agency has partnership business with rice milling unit and coopertives in purchasing rice
products for government stock.
Figure 3-8: Marketing pattern of rice in Indonesia at global market

Source : Mardianto, et.al. (2005)
According to Supriatna (2005), there are two marketing patterns of rice products in North
Sumatera from farmers to consumer as shown at Figure 3-9. In the first pattern, farmers sell paddy
to collector in each village then village collectors sell paddy to head collector in county level.
Usually, a head collector have 3 to 4 village collectors who spreaded in several closest areas. In
head collector, paddy are separated based on variety and grain shape, then it sell to middle or big
scale rice milling unit in district level. The whole process from farmers until rice milling unit are
conducted in the same day. In middle or big scale rice milling unit, paddy are processed include
drying, milling, and grading. After packing and labelling rice products, rice products are
distributed to rice grocery. From rice grocery, rice products are sold by retailer to consumers
directly.
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Figure 3-9: Marketing pattern of rice in North Sumatera

Source: Supriatna (2005)
In second pattern, collector in the village purchases paddy from farmers, then it sells to small
scale rice milling unit in village. Sometimes small scale rice milling unit purchases paddy from
farmers directly. Business purpose of rice milling unit in village is to provide milling service for
local farmers. In this place, paddy are processed include drying, milling, and grading. Average
raw material which processed in village rice milling unit about 50 tons/season with milling cost 8%
of rice. Problems on rice milling unit in village are limited capital and milling facilities,
particularly drying and milling facilities, so rice quality are lower than rice quality produced by
middle or big scale rice milling unit (Supriatna, 2005).

1.3. Paddy Supply for The Rice Processing industry in North
Sumatera
North Sumatera was a rice production centers in Sumatera Island, second biggest after South
Sumatera in 2015. Generally, from 2010 to 2015, paddy production in North Sumatera tended to
be increased as shown at Figure 4-10. In 2010, paddy production of North Sumatera about 358 ten
thousand tons that was harvested from planting area about 754,674 Ha consist of 702,308 Ha of
wetland and 52,366 Ha of dryland. Paddy production was increased around 0.70% in 2011 to 361
ten thousand tons which came from harvested area about 703,168 Ha and 54,379 Ha of dryland.
In 2012, paddy production increased about 3% to 372 ten thousand tons from 50,792 Ha of
dryland and 714,307 Ha of wetland. Increasing of paddy production in 2012 was occurred
because of increasing of paddy planting area in wetland even though paddy planting area in
dryland was decreased. In 2013, paddy production tended to be stable, around 373 ten thousand
tons, from harvested area about 45,624 Ha of dryland and 697,344 Ha of wetland. In this year,
even though total harvested land was decreased compared to 2012, but plant productivity was
increased so it contributed to increase paddy production. However, in 2014 paddy production was
decreased to 363 ten thousand tons because of decreasing of harvesting area more than 10% of
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dryland to 40,594 Ha and around 2% of wetland to 676,724 Ha. In 2015, total harvested area was
significantly increased, more than 8% from 2014 to 781,769 Ha, that contributed to increase
paddy production, more than 10% from 2014 to 405 ten thousand tons (North Sumatera Statistics,
2016a; North Sumatera Statistics, 2016b; Statistics Indonesia, 2016a).
Most farmers in North Sumatera, around 85%, sell paddy to middle and big scale rice milling
units, while the rest 15% of farmers sell paddy to small scale rice milling units in the village
(Supriatna, 2005). Small scale rice milling units which usually located in the village depend on
local farmers to obtain paddy as raw material (Limbong et.al., 2016). According to Indonesian
Rice Milling Businessman Association (2015), total rice milling unit in North Sumatera is 6,048
units including fixed and mobile rice milling unit. Calculation of the use of paddy as raw material
for rice processing industry in North Sumatera as shown at Table 3-5. Based on calculation shown
at Table 3-5, total paddy which are available be able to provide raw material for 948 rice milling
units with maximum capacity consist of 316 of small scale, 369 middle scale, and 263 big scale,
while the rest of rice milling unit might not operate even if in half capacity because of lack of
paddy as raw material, around 5,100 units including small scale, middle scale, and big scale.
Figure 3-10: Paddy production in North Sumatera from 2010 to 2015 (rough paddy basis)
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Table 3-5: Calculation of the use of paddy as raw material for rice processing industry in
North Sumatera
Paddy Production in
North Sumatera 2015
(tons)

4,044,829

Total

Milling Scale

Processing
share (tons)

Production
Capacity
(per Year/Unit)

Working rice
milling unit
(unit)

Small scale

606,724

1,920

316

Middle scale

1,415,690

3,840

369

Big scale

2,022,415

7,680

263

4,044,829

948

Assumption :
1. Production capacity = small scale : 1 tons/hour; middle scale : 2 tons/hour; big scale : 4 tons/hour
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2. Workday = 8 hours/day; 5 days/week; 4 weeks/month; 12 months/year
3. Processing share of rice milling unit is calculated based on paddy marketing trend in North Sumatera where 15%
of farmers sell paddy to small scale rice milling unit in village, while 85% of farmers sell paddy to middle and
big scale rice milling unit in district based on research conducted by Supriatna (2005).
4. Calculation is conducted by used rough paddy basis

2. The Current Situation of the Rice Processing Industry in
Indonesia
2.1. Korean Government Policy on the Rice Processing Indus
try
Korean Government through Minister of Agriculture, Food, and Rural Affairs (MAFRA)
formulates policy on rice processing industry (Act No. 12055, Aug. 13, 2013) in purposes to
stabilize rice price, enhance competitiveness of rice processing industry, and promote increasing
of rice farmers’ income and development of national economy by providing necessary matters to
develop new demand for rice, improve product quality through rice processing, support rice
processing industry, and encourage the use of rice. Based on Act No. 12055, Aug. 13, 2013,
MAFRA should formulate and implement a five-year master plan for supporting rice processing
industry and encourage the use of rice include the following matter:
a)
Basic objectives and direction-setting for supporting rice processing industry and
encourage the use of rice
b)
Development and diffusion of technology related to rice processing industry
c)
Maintaining stable supply and demand of rice for processing industry
d)
Training of professional manpower for rice processing industry
e)
Strengthening of link between rice processing industry and agriculture sector
f)
Encouragement of consumption and distribution assistance of rice and rice products
In order to formulate a master plan, MAFRA should collaborate with other government
institutions such as in submission of data related to the matters and finalization of its master plan.
When a master plan is implemented, MAFRA should conduct intensive monitoring and evaluation
to ascertain the process relevant to master plan.
Based on Act No. 12055, Aug. 13, 2013, government through MAFRA conduct assistance
program in order to strengthen rice processing industry. Assistance programs performed by
MAFRA include the following matter:
a) MAFRA executes measures for assisting rice processing business entities in improving
business management, such as procurement of raw materials, improvement of facilities,
markets expansion, and provision of consulting service related to rice processing industry
b) MAFRA provides subsidy for rice processing to increase production of rice products and
improve products quality
c) State or local government provide subsidy for person who establishes and operates an
exhibition hall for rice products or rice culture in order to encourage the use of rice and
promote rice processing industry
d) State or local government provide assistance to a person or organization that advertises
representative brands of rice products
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Korean Government has enacted financial policy on agriculture, fisheries, and food sector (Act
No. 12058, Aug. 13, 2013) in purposes to contribute balance national economy development by
promoting investments in agricultural, fisheries and food industry and laying foundation for
measuring growth of agricultural, fisheries and food enterprises. Food enterprises scope
determined in this act are companies which manufactured agriculture, fisheries, and foods
materials from raw materials used for producing agriculture, fisheries, and foods or intermediate
products. Based on this act, government has obligation to formulate and implement
comprehensive policies for promoting investments in agriculture, fisheries, and food industry and
laying the growth foundation on its sectors. According to Act No. 12058, Aug. 13, 2013 Article 5,
State Government may establish or designate specialized organizations for managing investment
funds agriculture, fisheries, and food industry to promote investments for agricultural and food
enterprises, then this organization collects funds from state or local government or others to invest
the fund for agricultural and food enterprises.
Korean Government should nurture of rice distribution business which serves a comprehensive
channel for distributing rice from purchasing of rice from producers to drying, selection, storage,
processing, selling, etc. For improving rice distribution structure, enhancing rice quality and
stabilizing rice price according to Grain Management Act (Act No. 11230, Jan 26, 2012) Article
22. MAFRA also provide funds required for establishing facilities to dry, store, process, distribute
sell rice, such as a comprehensive rice processing plant, and purchase rice from agricultural
cooperative or other person who conduct rice distribution. in order to provide financing and
subsidization for rice processing industry, MAFRA should consult with Minister of Strategy and
Finance regarding financing conditions, such as interest on such loans.
Rice Processing Complex (RPC) had been introduced in Korea since 1991. As the first step,
Korean Government built pilot plan in two regions and later in 1993 Korean Government
continued to build RPC in 83 regions in Korea (Dong-Gyu et. al, 1993). According to Gil-Haeng
et.al. (2000), in order to increase competitiveness of Korea RPCs for facing global market, Korean
Government provide capital support for encouraging RPCs business. In 1995, Korean
Government provided capital support about W 600 million per RPC, then it increased in 1997 to
be W 10 billion per RPC and W 12 billion per RPC in 2000. Total Korean Government support is
different depend on internal situation of RPCs business. Government provides higher capital
support for RPCs which have good condition of business than its on worse condition of business.
Korean Government support scale on RPC from 1991 to 2000 shown at Table 4-6. Due to
excessive number of RPC in 1998, there was tight competition between RPCs both in obtaining
raw material or marketing products that caused decreasing of Korean RPCs profitability. In 2000,
Korean Government had enacted policy to discontinue capital support program for developing
new RPC. Moreover, in 2004 Korean Government reduced number of RPC from 400 to be 360 to
maintain rice business situation.
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Table 3-6: Korean Governmant support scale on RPC from 1991 to 2000
Total : W 100 million

Agricultural
cooperatives RPC
Private RPC

Period
Subsidy
Loan
Period
Loan

1991-1993
5
3
1993-1995
2

1994-1995
7
4.2
1996
2.5

1996-1998
1999
10
8
6
8
1997-1998
4

2000
10
6
1999-2000
6.4

Source : MAFRA (2000) in Gil-Haeng et.al. (2000)
Based on information gathered from observation in Rice Plaza RPC located on Buan Gun,
Jeollanam-Do, Rice Plaza RPC is private RPC which has total asset W 30 billion and get capital
support from government for introducing advance technology, around 60% of total assets. There
are two types of government capital supports for RPCs, i.e., developing new RPC and introducing
advance technology on RPC. In addition, Rice Plaza RPC also get routine subsidy from
government for purchasing paddy from farmers or Agricultural cooperative (NongHyup) as
explained at Grain Management Act Article 22. In order to supervise and evaluate the business,
Korean Government performs routine audit on Rice Plaza RPC every year.

2.2. Status of the Rice Processing Industry in Korea
RPC had introduced in Korea since 1991 as one of efforts to increase competitiveness of
Korean agriculture sector. In 1993, private companies started to participate in RPCs business (GilHaeng et.al. 2000). From 1990s until 2000s, RPC gradually developed in several regions in Korea.
In order to support RPC production, Korean Government has initiated Drying Storage Centre
(DSC). By the end of 2002, there were 339 RPCs and 524 DSCs (Kang Hwan, 2003).
Development of RPCs and DSCs in Korea from 1990s to 2000s shown in Figure 3-11. According
to Seongjae (2016), RPCs owned by Agricultural cooperatives were 157 in 2012, and then
number of RPCs was decreased in 2014 to 155 RPCs. While according to information gathered in
Rice Plaza RPC, nowadays, there are 220 RPCs, 150 RPCs owned by Agricultural cooperatives
and 70 RPCs owned by private companies. Due to excessive number of RPCs that cause low
profitability of rice processing industry business, in 2020, Korean Government would close 20
Agricultural cooperatives’ RPCs.
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Figure 3-11: Development of RPCs and DSCs in Korea from 1990s to 2000s (Number)
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Based on field observation conducted in Rice Plaza RPC located on Buan Gun, Jeollanam-Do,
Rice Plaza RPC has implemented advance technologies on rice milling process from drying
process of paddy to the end step of milling process. In drying process, Rice Plaza RPC
implements integrated drying and storing tank with capacity 500 tons/tank so total capacity for 11
tanks is 5500 tons paddy. Before performing drying process, paddy are cleaned up from the waste
so drying process could be performed effectively and efficiently. The next step is milling process
include sorting, husking, separating brown rice, sorting color of brown rice, picking stone, storing
brown rice, polishing, separating broken and head rice, sorting color of brown rice, and storing
rice process. Schematic milling process implemented in Rice Plaza RPC is shown at Figure 3-12,
while production facilities of Rice Plaza RPC is shown at Figure 3-13. The whole production
process are controlled automatically from control room (Figure 3-14). Total production capacity is
6 tons/hour or 14.400 tons/year with milling yield 72%. In order to maintain quality of rice, Rice
Plaza RPC conducts daily laboratory testing on rice include physical and cooking testing at testing
laboratory (Figure 3-15). The end of production process is packing process which use
automatically packing machine (Figure 3-16) to produce product in weight from 1 kg-20 kg. Total
production cost per 80 kg of rice in Rice Plaza RPC is W 7,200.
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Figure 3-12: Schematic milling process implemented in Rice Plaza RPC

Figure 3-13: Development of RPCs and DSCs in Korea from 1990s to 2000s

Figure 3-14: Development of RPCs and DSCs in Korea from 1990s to 2000s
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Figure 3-15: Development of RPCs and DSCs in Korea from 1990s to 2000s

Figure 3-16: Development of RPCs and DSCs in Korea from 1990s to 2000s

Rice Plaza RPC obtain paddy from farmers at October to December every year, around 70% of
total production input per year, while from January to September every year paddy gained from
Agricultural cooperative, around 30% of total production input per year. Total production input
per year in Rice Plaza RPC is 20,000 tons. In order to gain paddy from farmers, Rice Plaza RPC
have a contract with around 300 farmers. In this partnership project, Rice Plaza RPC owner
supplies seeds to farmers, sometimes he supplies fertilizer, then when harvesting season is coming,
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he purchases its rice crops. Before harvesting process, government officers would perform quality
inspection of paddy then farmers would get quality sertificate that is useful for RPC owner to
know initial paddy quality. In 2016, price of paddy is W 40,000/40 kg. Determination of paddy
price in Korea is conducted by Agricultural cooperative, whereas evaluation of agricultural
products quality as raw material for industry is conducted by National Agricultural Products
Quality Management Service (NAQS).
NAQS is organization under Ministry of Agriculture, Food and Rural Affairs which consists of
headquarters, Experiment Research Institute, and nine provincial offices. Experiment Research
Institute is in charge institution for quality inspection, safety analysis, ingredient examination, and
place-of-origin verification on agricultural products including rice as commonly consumed
products, while provincial offices which consists of regional branch offices are responsible for
quality management, research analysis, and distribution management of agricultural products.
There are three steps of safety inspection process, depend on the characteristics of agricultural
products, performed by NAQS, i.e., production, distribution, and consumption. Safety
inspection procedures include the following matters (Ju-Hyun, 2016) :
(i) Sampling process. It is conducted by regional branches on production and distribution step.
(ii) Analysis process. It is performed by provincial and local analytical laboratory to examine
residue of hazard materials on agricultural product such as pesticide residue, heavy metals,
mycotoxin, pathogenic microorganism, radioactivity, dioxin, and antibiotics.
(iii)Result. In this step, analysis result on agricultural products would be checked whether it is
below or excess Maximum Residue Limit (MRL) based on CODEX standard or Korean
MRL.
(iv) Management. This step is performed by regional branches. If analysis result is below MRL,
agricultural products could be consumed by consumers. While if it is more than MRL,
disqualification procedures would be performed on agricultural products such as delay,
conversion, and disposal. On production stage, delay process would be performed in the
case of residues on agricultural products will decline to MRL in short period. If residues on
agricultural products which used for seeds or raw materials for industry are not decreased to
MRL in short period, conversion process would be performed. Agricultural products would
be disposed if it contain materials which are unable to be recycled. Farmers who produce
disqualified products would be blacklist for 1 year. Safety inspection process is a mandatory
system for evaluating quality of the whole agricultural products as raw material for food
industry. If farmers are avoiding this process, farmers would get penalty or imprisonment.
Rice Plaza RPC implements integrated drying-storing paddy in storage tanks which adopt
blower drying system using 30 HP for supplying 1 month production. Using existed drying
method, Rice Plaza RPC be able to maintain paddy quality for 8 months. For storing rice product,
Rice Plaza RPC applies first in first out (FIFO) storing system in the warehouse, then distribution
process is performed within 1 week after finishing production process. Storing system of rice in
the warehouse is shown at Figure 3-17.
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Figure 3-17: (a) Storing system of rice in Rice Plaza RPC warehouse; (b) Storing system of
rice in Rice Plaza distribution retail

(a)

(b)

Mostly, grains, including rice, are distributed directly from processing companies in producing
areas to stores in consuming regions (KREI, 2015). In order to sell rice products, Rice Plaza RPC
has opened distribution retail to distribute rice products to customers in 3 locations, i.e., in
Gwangju, Gyeonggi, and Seoul to sell 6 brands of rice products in average price W 28,000/20 kg.
Compared to rice import, price of local variety of rice is more expensive, with price gap around W
3,000/20 kg. In 2012, rice price in Korea was W 40,000/20 kg. Decreasing of rice products in
Korea is estimated because of some factors such as global market and tight competition between
RPCs that force RPC owners to perform production process efficiently so they can sell products in
competitive price. Rice products of Rice Plaza RPC shown at Figure 3-18, while rice product
display in distribution retail is shown at Figure 3-19.

Figure 3-18: Rice products of Rice Plaza RPC
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Figure 3-19: Rice products display in distribution retail of Rice Plaza RPC

(a)

(b)

2.3. Paddy Supply for The Rice Processing Industry in Korea
Paddy production in Korea from 2010 until 2012 was dropped, then in from 2013 until 2015
paddy production was increased as shown at Figure 3-20. At 2010 paddy production was about
430 ten thousand tons harvested from cultivated area about 892 Ha. Due to reduction of paddy
area in 2011 from 892 Ha to 854 Ha, paddy production was dropped about 71 thousand tons
(1.7%) to 422 ten thousand tons. Paddy cultivated area continued to decline in 2012 from 854 Ha
to 849 Ha, paddy production was also dropped from 422 ten thousand tons to 401 ten thousand
tons (5.2%). Eventhough paddy cultivated area was decreased in 2013 from 849 Ha to 833 Ha,
paddy production was increased about 5.6% from 401 ten thousand tons to 423 ten thousand tons.
It showed that farming method applied by Korean farmers be able to increase productivity of plant.
Paddy production continued to increase until 2015 even if paddy cultivated area also continued to
decreased until 2015. Paddy production in 2014 and 2015 was about 424 ten thousand tons, 433
ten thousand tons, respectively, whereas paddy cultivated area was about 816 Ha and 799 Ha,
respectively.
Based on observation at Rice Plaza RPC, there are two paddy sources used by RPC from
farmers (70% of total raw material needs) and Agricultural cooperative (30% of total raw material
needs). Calculation of the use of paddy as raw material for rice processing industry in Korea as
shown at Table 3-7. On Table 3-7 showed that there is over supply of paddy as raw material of
RPC more than 40% of total paddy production in 2015 if average production capacity of RPC
about 6 tons/hour. If RPC number and paddy production are constant, every RPC is possible to
increase production capacity until 70% (maximum).
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Padyy Production
(ten thousand tons)

Figure 3-20: Paddy production in Korea from 2010 to 2015 (rough paddy basis)
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Table 3-7: Calculation of the use of paddy as raw material for rice processing industry in
Korea
Parameter
Paddy production in 2015 (tons)
Production capacity per year/unit RPC (tons)
Existed number of RPC (units)
Expected number of RPC (units)
Total paddy demand RPC/year
Over supply of paddy (tons)
Assumption :
1. Production capacity = 6 tons/hour
2. Workday = 8 hours/day; 5 days/week; 4 weeks/month; 12 months/year
3. Calculation is conducted by used rough paddy basis

Total
4,330,000
11,520
220
376
2,534,400
1,795,000
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Comparative Analysis

Chapter

Based on observation related to rice processing industry situations both in Indonesia and Korea,
there are some differences in rice processing industry policy which effect to development of rice
processing industry in both countries. Comparation summary of rice processing industry in
Indonesia and Korea is shown at Table 4-1.
Regarding policy on rice processing industry, Indonesian Government focus on establishing
and fostering rice processing industry based on Peraturan Pemerintah No 42, 1954 then it changed
with Peraturan Pemerintah No 65, 1971 about Rice Processing Industry. Indonesian Government
also has some policies to control rice supply and stabilize rice price in the market. While Korean
Government enacts some policies for enhancing business and competitiveness, promoting
investment on rice processing industry, other matters related to rice business. It showed that both
countries have different priority on agriculture development programs that imply to policy
direction enacted by government. Nowadays, Indonesian Government pay greater attention on
increasing of production to achieve self-sufficiency on rice in which improving rice milling unit is
an effort to reduce food losses that expected be able to contribute to increasing of rice production.
In contrary, Korea has achieved self-sufficiency on rice production so the recent policies focus on
the enhancing rice business.
Rice processing industry has important roles on performing food security program in which
both countries have the same staple food, i.e., rice. Concept of food security according to The
1996 World Food Summit is achieved when all people, all times, have physical and economical
access to sufficient, safe, and nutritious food to meet their dietary needs and food preferences for
an active and healthy life (FAO, 2002). In Indonesia, rice milling unit becomes one of supporting
systems to reach self-sufficiency on rice through increasing rice supply. Through improving
postharvest handling expected to be able to secure food crops and reduce food losses in which one
of its efforts is improving rice milling unit performance so rice processing would be conducted
properly. Properly milling process is meant processing of paddy to produce rice in high yield and
high quality of rice. However, technology scale implemented in rice milling unit is various.
Basically, there are two types technology scale implemented in rice milling unit in Indonesia, i.e.,
automatically controlled system milling machinery and semi-manual controlled system milling
machinery. Total rice processing industries which implement semi-manual controlled system
milling machinery more than total rice processing industry which implement automatically
controlled system milling machinery.
Development of RPC in Korea as a chain of rice production which become a priority after
reaching self-sufficiency on rice. Before 1980s, the main priority of Korea agriculture
development was increasing food crops production. After reaching self-sufficiency on food crops,
priority of Korea agriculture development was changing to develop postharvest management
technology. In 1990s, RPC started to introduced in Korea along with the beginning era of massive
development on agriculture mechanization (Kang Hwan, 2003). RPC is integrated system of
postharvest handling which has purposes to reduce production cost and labor saving by treating
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the rice in bulk scale and increase farmers’ income by preventing the rice from postharvest losses
and quality deterioration (NICS, 2016). Even though performing same roles in food security
program, but technology scale which implemented in rice processing industry in Indonesia and
Korea is different in which Korea has implemented advance technology for producing rice,
whereas Indonesia mostly small scale rice milling unit still implement manually control system
milling machinery to produce rice.
Up to now, small scale rice milling units dominate on structure of rice processing industry in
Indonesia, more than 90%, whereas RPC only 1% of total rice milling in Indonesia. In contrary,
most rice processing industry in Korea is performed by RPC. It showed that rice processing
industry in both countries has different structure which indicates level of competition,
performance, and business strategy of rice processing industry in each country. Due to complexity
of rice processing industry structure in Indonesia, there is a tight competition between rice
processing industries which may cause dropped its performance. In order to reduce level
competition of business, in several places in Indonesia rice business owners perform business
networking for processing and marketing rice products.
Government roles on rice processing industry in both countries are quite different. In Indonesia,
government plays role as regulator of rice business policy because most rice milling unit owned
by private sectors. Indonesian Government has enacted some acts about establishing license of
new rice milling unit and fostering on rice milling business through Ministry of Agriculture and
setting of paddy floor price through National Logistic Agency. While Korean Government has
function as regulator policy and investor on the rice processing industry. Korean Government has
enacted some policies to enhance rice business and invest funds on the rice processing industry
both in agricultural cooperatives and private RPC.
Financial structure for rice milling unit provided by government include loans and subsidy.
Subsidy is allocated for improving selected small scale rice milling business, particularly operated
by farmers groups, whereas loans with low interest provided by government bank which are
possible for being accessed by rice milling owners. In 2015 Indonesian Government provided
subsidy about USD 45,644,760 for improving 1,380 rice milling units, while loans provided by
Indonesian Government include SMEs loans less than USD 10,000 and productive loans more
than USD 1 million that is distributed by government bank. In contrary, financial scale provided
by Korean Government to support rice processing industry is larger than financial scale provided
by Indonesian Government. In 2000 total subsidy fund provided by Korean Government about 1
billion won/RPC for agricultural cooperatives RPC, while total loans provided by Korean
Government in 2000 about 600 million won/RPC for agricultural cooperatives RPC and 640
million won/RPC for private RPC. In addition Korean Government also invests funds for
establishing new RPC and performing technology modernization in RPC.
Agricultural cooperative in Indonesia and Korea has different roles on the support of rice
processing industry. Due to poor management system on the business, most agricultural
cooperatives do not have significant roles on controlling and supporting of the rice processing
industry. Development of agricultural cooperatives in Indonesia faces many problems that impede
them to play significant roles for supporting agriculture sectors. In many regions, agricultural
cooperatives do not well manage so farmers less participates in the agriculture business.
Agricultural cooperatives play important roles in agricultural development in Korea, include on
supporting RPC business. Besides running RPCs business, Agricultural cooperatives also perform
directly support to RPC for supplying raw material for several months, 30% of raw material needs,
and determining paddy price. It showed that Agricultural cooperatives play marketing and
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supplying function for supporting agricultural business. According to Seongjae (2016),
Agricultural cooperatives play 3 main businesses and activities, i.e., education and support,
marketing and supplying, banking and insurance. Agricultural marketing is defined as economic
activity involved in the movement of agricultural products from farmers to final consumers,
includes transportation, processing, storage, pricing, risk bearing and information. Related to rice
grains, RPC is one part of distribution facilities in producing areas to deliver rice products to
consumers.
Both countries Indonesia and Korea have the same problem on the over number of rice
processing industry that cause tight competition on the business so profitability of rice processing
industry is decreased, but level of competition in Indonesia is worse than its in Korea. Due to
complex structure of rice processing industry and technology scale applied in the rice processing
industry, level of competition in rice business in Indonesia is more complex as well and most of
rice processing industry has low profitability and productivity. While in Korea, rice processing
industry has similar technology scale and high productivity. Competition between RPCs may push
the owners to run their business efficiently in order to increase business competitiveness, even
though in other situations it causes declining of profitability of rice processing industry. In Korea
RPC is single player on rice business so level competition is not tight as well as business
competition in Indonesia. In order to reduce competition and increase profitability of rice
processing industry, Korean Government has plan to close around 20 RPCs which operated by
agricultural cooperatives in 2020. It showed that Korean Government has proper policy to manage
competition on rice processing industry.
Both countries apply different management system on the rice processing industry so it has
different productivity and profitability. Most small scale rice milling unit in Indonesia applied
simple management system. On the production activities, most small scale rice milling unit
applied semi-manual controlled system milling machinery so operator skills of milling machinery
influence to rice quality. On storing system, most small scale rice milling unit apply uncontrolled
system storage so quality of stored paddy and rice products depend on temperature and humidity
of storing room. There many persons who involve in the rice distribution in Indonesia so margin
of price which obtain by small scale rice milling units tend to be low. If small scale rice milling
unit sell rice product in high price, consumers are difficult to obtain rice product in reasonable
price. While in Korea, RPC has applied integrated system which automatically control so RPC be
able to achieved high productivity on the milling process. On the storing system, RPC has
implemented controlled system so paddy and rice products quality could be maintained. In
marketing system, most RPC manage distribution stores for selling rice product directly to
consumers so they are possible to reduce additional cost on the distribution process.
In conclusion, Indonesian Government does not have sufficient policy for enhancing
competitiveness and controlling of the rice processing industry. In addition, agricultural
cooperatives in Indonesia have weak bargaining position to support, strengthen, and control
agriculture business, particularly in managing competition of the rice processing industry.
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Table 4-1: Comparation summary of the rice processing industry in Indonesia and Korea
No
1

Indonesian situation
Focus policy is about
establishing and
fostering of rice
processing industry, and
providing subsidy for
selected rice milling unit

2

Rice milling unit is one
of supporting systems for
reducing rice postharvest
losses to reach selfsufficiency target
Small scale rice milling
unit dominate on rice
processing industry
Government as regulator
policy on the rice
processing industry

3

4

Korean situation
Focus policy is about
enhancing business and
competitiveness,
promoting investment on
rice processing industry,
other matters related to
rice business
RPC is integrated system
of rice postharvest
handling for reducing
losses and quality
deterioration
Rice processing is
conducting by RPC

Government as regulator
policy and investor on the
rice processing industry

5

Financial support scale
provided by government
a. Subsidy : total fund
in 2015 about USD
45,644,760 for
improving 1,380 rice
milling units
b. Loans : SMEs loans
less than USD
10,000; productive
loans more than USD
1 million

6

Agricultural cooperatives
does not have significant
roles on controlling and
supporting of the rice
processing industry

Financial support scale
provided by government
a. Subsidy : total fund in
2000 about 1 billion
won/RPC for
agricultural
cooperatives RPC
b. Loans : in 2000 about
600 million won/RPC
for agricultural
cooperatives RPC
and 640 million
won/RPC for private
RPC
c. Investment for
establishing new RPC
and performing
technology
modernization in
RPC

Agricultural cooperatives
has a significant roles on
controlling and
supporting of the rice

Comparative analysis
Both countries have different
priority on agriculture
development programs that
imply to policy direction
enacted by government

Country
Indonesia
and Korea

Rice processing industry has
important roles on performing
food security program

Indonesia
and Korea

Both countries have different
technology scale on the rice
processing industry
Government has enacted
policy to support rice
business, set floor price of
paddy and provide loans and
subsidy for rice milling unit
Government has enacted some
policies to enhance rice
business and invest funds on
the rice processing industry
both in agricultural
cooperatives and private RPC
Both countries have different
financial support scale

Indonesia
and Korea

Most agricultural cooperatives
business face some problems

Indonesia

• Most RPC are operated by
agricultural cooperatives
• Agricultural cooperatives
determine price of paddy

Korea

Indonesia

Korea

Indonesia
and Korea
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processing industry
7

Over number of the rice
processing industry

Over number of the rice
processing industry

8

Management system
applied in the small scale
rice milling unit
a. Production : most of
them applied semimanual controlled
system milling
machinery
b. Storage : applying
uncontrolled system
storage
c. Marketing : applying
complex distribution
channel

Management system
applied in the RPC
a. Production : applying
integrated handling
system and
automatically
controlled system
milling machinery
b. Storage : applying
controlled system
storage
c. Marketing : RPC sell
rice product directly
to consumers

and supply around 30% of
raw material to private RPC
Both countries have the same
problem on the over number
of rice processing industry
that cause tight competition
on the business so profitability
of rice processing industry is
decreased, but level of
competition in Indonesia is
worse than its in Korea
Both countries apply different
management system on the
rice processing industry that
cause different productivity of
rice processing industry

Indonesia
and Korea

Indonesia
and Korea
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Recommendations about Providing Stable Paddy Supply
for the Rice Processing Industry in Indonesia

Chapter

Based on lesson learn from Korean experiences, there are some recommendations in order to
provide stable paddy supply for the rice processing industry in Indonesia include the following
matters:
1. Indonesian Government should enact new rules that focus on enhancing and strengthening
business and competitiveness of the rice processing industry
2. Indonesian Government should improve postharvest management system on rice commodity
3. Indonesian Government should revitalize and empower agricultural cooperatives to strengthen
agriculture business, particularly on providing paddy supply for rice processing industry
4. Indonesian Government should continue to initiate formation of business networking between
rice processing industries to reduce competition in the rice business

1. Improving Postharvest Management System on the Rice
Commodity
In agriculture industry, raw materials need to be managed well because agricultural products
are bulky and voluminous goods, the supply affected by seasons, and short shelf life. In the
harvested season paddy supply are huge so rice processing industry could manage raw materials
as stock for the next production. In order to provide stable paddy supply for rice processing
industry in Indonesia, Indonesian Government should improve postharvest management system
on rice commodities through involving farmers, government, agricultural cooperatives, and
industry. Suggested pattern on postharvest management system of rice commodity shown at
Figure 5-1.
Figure 5-1: Comparation summary of the rice processing industry in Indonesia and Korea
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On the pattern, Ministry of Agriculture, as government institution which in charge on managing
and strengthening agriculture sector, has functions to provide educating and fostering system for
farmers through extension agency and evaluate quality and safety of rice commodity through
quality assurance agency in order to provide good quality of rice commodity as raw material for
rice processing industries so they be able to produce good quality of rice products. In addition,
Ministry of Agriculture also has function to distribute subsidies for enhancing agricultural
business to farmers and rice processing industry. Then, Ministry of Agriculture should arrange
evaluating and monitoring system to evaluate performance of farmers and rice processing industry.
Government through National Logistic Agency plays important roles to stabilize rice products
supply in the market and manage rice stock for preparing emergencies situation such as natural
disasters and inflation. Detail roles of each element involved in the pattern as explained at Table
5-1.
Table 5-1: Roles of each element on postharvest management system of rice commodity
No.
1

Element
Ministry of Agriculture

Extension Agency

Quality Assurance Agency
2

Farmers

3

Agricultural Cooperatives

4

Rice Processing Industry
Small scale rice milling unit

Middle and big scale rice milling
unit
5

National Logistic Agency

6

Rice Market

Roles
Provide and distribute subsidies for enhancing agricultural
business to farmers and rice processing industry
Manage research and development agency for conducting
research and development activities about postharvest
handling technology
Provide subsidy for purchasing agricultural postharvest
machinery
Manage extension and quality assurance agency
Initiate formation of business networking between rice
processing industry to reduce competition in the rice business
Business partner of agricultural cooperatives to strengthen
agricultural sector
Educate and foster farmers to implement good handling
practices (GHP) to produce good quality and safe agricultural
products (paddy commodity)
Ensure and evaluate quality and safe agricultural products
(paddy commodity)
Produce good quality and safe agricultural products (paddy
commodity)
Support farmers on distributing, marketing, pricing, and
financing activity on agricultural business
Manage paddy storing center (granary)
Produce good quality of rice products
Conduct sharing of milling process
Conduct drying process of paddy until produce brown rice
Produce good quality brown rice as raw material for middle
and big scale rice milling unit
Conduct polishing process until distributing rice products
Educate and foster small scale rice milling unit to strengthen
the business and produce good quality of brown rice
Manage government rice stock
Control rice supply in the market
Consume good quality and safe rice products
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2. Revitalizing Agricultural Cooperatives to Strengthen
Agricultural Business
Agricultural cooperatives started from 1984 got monopoly right to manage agricultural sector
and played important role as an executor of government program on rural economic development.
Due to top-down system on agricultural cooperatives establishment, the boards and managers are
less managerial skill to develop agricultural cooperatives business. As a result when government
revoked monopoly right at 1998, many agricultural cooperatives be unable to compete with other
rural financing institutions so total number of agricultural cooperatives was declined, around 40%,
from 1997 to 2002 (Baga, 2005). Regarding roles on supporting agricultural sector, agricultural
cooperatives in Indonesia have low contribution to strengthen agricultural sector. In some regions,
farmers have low participation on the agricultural cooperatives business because of authority
abuse of boards of directors and weak management on the business. In Korean cases, agricultural
cooperatives have great contribution to strengthen agricultural business and increase farmers
welfare. In 2014, Korean National Agricultural Cooperatives Federation (NACF) had gross
business revenue around W 12,484,500 million and contributed to provide dividend for 2.4
million member cooperatives around W 689,000 million (Seongjae, 2016). In order to increase
farmers welfare, Indonesian Government should revitalize agricultural cooperatives and empower
it to support and strengthen agriculture business. There are some measures have to be done by
government to revitalize agricultural cooperatives include the following matters:
a) Performing audit on existed agricultural cooperatives and amalgamating inactive
agricultural cooperatives in order to improve and strengthen its business. When
amalgamating project is impossible to be performed, agricultural cooperative could be
dissolved.
b) Improving management system of agricultural cooperatives to be transparent,
accountable, responsible, and fairness along with good corporate governance (GCG)
principles for encouraging farmers to participate on the agricultural cooperatives
business.
c) Providing managerial training for boards of directors to develop agricultural
cooperatives business.
d) Enacting rules as legal standing for determining agricultural cooperatives positioning
on development of agricultural sector. In this rules should explain that agricultural
cooperatives have to develop itself without depending on the government support,
particularly regarding financial subject.
e) Providing loans to strengthen agricultural cooperatives business.
f) Developing check and balance system on the agricultural cooperatives business in
order to avoid authority abuse.
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Concluding Remarks

1. Indonesia requires policy about enhancing and strengthening competitiveness of rice
processing industry.
2. Improvement of management system and implementation of advance technology are
needed to enhance productivity and profitability of rice processing industry.
3. Sustainable agricultural business requires the involvement of many stakeholders, both
government and private sectors.

Chapter
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ABSTRACT

Development of Postharvest Mechanization Strategies for Reducing
the Food Losses
In 2015, Indonesia’s rice production has increased by 6.64% or 75.55 million tons, the highest
in the last 10 years. Such increase in production was due to the application of agricultural
machinery throughout the country from four-wheeled tractors, two-wheeled tractors, water pump,
including postharvest machinery. The main problem encountered in post-harvest handling of rice
is high loss both quantitatively and qualitatively. The problems resulted that reduce the farmer’s
income. Rice has high water content and by the time of harvesting, threshing, transporting, drying,
storage and milling can effect to rice losses with considerable percentage. The survey results from
Statistics Central Bureau (BPS, 1996) showed that the loss of rice in Indonesia is still quite high at
20.42%, which occurred at the harvest time (9.5%), threshing (4.8%), drying (2, 1%), milling
(2.2%), storage (1.6%) and transport (0.2%). This research aimed to develop the postharvest
mechanization strategies for reducing the food losses in Indonesia by taking into account of
implementation postharvest mechanization policy in Korea. Moreover, the policy of postharvest
mechanization in Korea will be reviewed and it will be used as reference to develop the policy of
Indonesian postharvest mechanization. Such information was expected to provide an
understanding and awareness for agricultural stakeholders to improve postharvest handling ways
for increasing rice production. In the short term, the goals of postharvest mechanization strategies
are for reducing the food losses and production and cost production. The impact of these goal, it
will increase the production of rice. In the long term, the goals of postharvest mechanization
strategies are for enhancing food security, increasing food competitiveness, and increasing
farmer’s income. The methods used were (a) identification of postharvest mechanization in order
to reduce the food losses; (b) determining of food losses on each step of rice handling; (c)
economic analysis; (d) SWOT Analysis; and (e) arranging the recommendation of postharvest
mechanization strategy. The results showed that the postharvest handling of rice that was
conducted manually and mechanically, much more profitable by mechanical, either in the
utilization of labor or the time. Based on the use of labor, post-harvest handling by mechanical
can save 30% compared by manual method. The conditions of postharvest handling
mechanically can still be improved if taking a lesson from the methods of postharvest handling in
Korea. Based on this research, post-harvest handling of rice in Korea is conducted by full
mechanization, and it can reduce the losses of rice less than 3%. By considering the necessary of
increasing productivity, the policy must be realistic and easy to be applied, then the
recommendation of mechanization policy in Indonesia could be proposed as follows a.
Government must subsidize the farmers to purchase farm machinery; b. Promoting of farm
mechanization system to the farmer and farmer groups; c. Agricultural Science and Technology
Promotion; d. Tax exemption special law for the farmer who want to purchase the agricultural
postharvest machinery; e. Postharvest mechanization system must be supported by relevant
agencies; Development of dissemination and training program; Provide technical assistance to
farmers to start business, and develop local products to
increase farm income. This activity is
for overcoming the surplus labor, as impact of implementation the agricultural mechanization
system.
Keywords: Rice, postharvest, mechanization, strategy
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Introduction
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1. Necessity of the study
Food losses refer to the decrease in edible food mass throughout the part of the supply chain
that specifically leads to edible food for human consumption. Food losses take place at production,
post-harvest and processing stages in the food supply chain (Parfitt et al., 2010). Food losses
occurring at the end of the food chain (retail and final consumption) are rather called “food waste”,
which relates to retailers’ and consumers’ behavior (Parfitt et al., 2010). Food and Agriculture
Organization of U.N. predicts that about 1.3 billion tons of food are globally wasted or lost per
year (Gustavsson, et al. 2011). Reduction in these losses would increase the amount of food
available for human consumption and enhance global food security, a growing concern with rising
food prices due to growing consumer demand, increasing demand for biofuel and other industrial
uses, and increased weather variability (Mundial, 2008; Trostle, 2010). A reduction in food also
improves food security by increasing the real income for all the consumers (Gustavsson, et al.
2011).
Over the past decades, significant focus and resources have been allocated to increase food
production. For example, 95% of the research investments during the past 30 years were reported
to have focused on increasing productivity and only 5% directed towards reducing losses (Kader
2005; Kader and Roller 2004).
There are some reasons why food waste and losses are so important. The main reason to stop
further wasting of food is the growing global population and hence a need to ensure more food
(Buzby and Hyman, 2012). Climate and environmental change will result in the increasingly
unpredictable and difficult production of food in the years to come. It’s a challenge to answer the
question of how to make food production more environment friendly (sustainable) and more
flexible to feed more people more efficiently (Garnett, 2013). Another reason is the fact that food
waste costs a lot of money and other resources (e.g. arable land, labor, energy, water, fertilizers)
invested throughout the life cycle of the product (from production to consumption) that is not used
for its intended purpose, i.e. consumption (Buzby et al., 2011). Food waste exerts economic
implications on everyone in the food supply chain, i. e. the farmer, the producer and the consumer
(Papargyropoulou et al., 2014). Gustavsson et al. (2011) suggest that avoidable food losses have a
negative impact on the income of both farmers and consumers. For smallholders who live on the
margins of food insecurity, a reduction in food losses can have a significant impact on their
livelihoods.
The economic impact of food losses and waste on the food system is the following: a). At a
micro level: spending large portions of budgets by consumers and businesses on foods that will
not be sold or consumed; b). At a meso level: reducing profits; and c). At a macro level: reducing
financial resources that can be used for investment in other areas (Bilska, et al., 2016).
In 2015, Indonesia’s rice production has increased by 6.64% or 75.55 million tons, the highest
in the last 10 years (BPS, 2016). Such increase in production was due to the application of
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agricultural machinery throughout the country from four-wheeled tractors, two-wheeled tractors,
water pump, including postharvest machinery (Abdullah, 2016). The consumption of rice
decrease from 1,735 kg/capita/week in 2007 to 1,716 kg/capita/week in 2011 (Pusat Data dan
Sistem Informasi Pertanian, 2012).
The challenge now is how to regain and maintain self-sufficiency of rice in a sustainable
manner. Limitations of development funds have prompted the government to reduce various
forms of subsidized agricultural inputs. These conditions led to increased production costs at farm
level. The rapid rate of conversion of agricultural land into non-agricultural land as well as the
saturation level of rice cultivation technology is a serious obstacle to efforts increasing rice
production. In addition, the yield loss at harvest and postharvest still relatively high, and an effort
to reduce the yield loss is one of the ways to increase the production of rice.
The challenge ahead of agricultural development in Indonesia such as the improvement of rural
welfare, food needs, and the provision of employment through the optimization of resources are
laid out in the agribusiness system that responds to the changing strategic environment. The
strategic environmental development requires the need for adjustments in strategy development.
In such cases, the growth of agriculture that relies on natural resources alone will not be able to
cope. Indonesian agricultural development system should be rapidly shifted from product
approach, relying on a wealth of natural resources to the income approach with a cargo of high
technology, in order to be able to meet domestic needs and able to compete in international
markets, the speed of distribution, price and continuity.
Postharvest of rice is the activities which include harvesting, threshing, drying, packaging,
storage and processing into rice to be marketed. Postharvest handling aims to reduce yield loss,
reduce the damage, and improving the store ability and usability of commodity to obtain the value
added (Setyono et al., 2008). Post-harvest technology to reduce yield loss has been growing
rapidly. However, the implementation is still inadequate, due to various constraints of problems
(Swastika and Mardjan, 2010). Post-harvest losses are both quantitative and qualitative. They are
the result of spillage, inefficient retrieval, inefficient processing, inadequate machinery poor,
operator skills, biological deterioration, and infestation by storage pests.
Further afield, Asian countries with a lower socio-economic index, such as North Korea and
Indonesia, can potentially lose up to 50 per cent of rice annually post-harvest, according to the
FAO. Post-harvest storage and transport inadequacies mean that up to 37 per cent of rice can be
lost on average throughout Asia. Moreover, rats alone are responsible for 5 to 10 per cent of preharvest annual rice losses in the region, enough to feed the entire 240 million population of
Indonesia for a year. (Meerburg BG, et al., 2009).
This research aimed to develop the postharvest mechanization strategies for reducing the food
losses in Indonesia by taking into account of implementation postharvest mechanization policy in
Korea. Moreover, the policy of postharvest mechanization in Korea will be reviewed and it will
be used as reference to develop the policy of Indonesian postharvest mechanization. Such
information was expected to provide an understanding and awareness for agricultural stakeholders
to improve postharvest handling ways for increasing rice production. In the short term, the goals
of postharvest mechanization strategies are for reducing the food losses and production and cost
production. The impact of these goal, it will increase the production of rice. In the long term, the
goals of postharvest mechanization strategies are for enhancing food security, increasing food
competitiveness, and increasing farmer’s income.
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Methodology

Chapter

The research was conducted in Korea Rural Economic Institute (KREI), Korea on Mei –
October, 2016. Some data was collected from secondary data by consultation with KREI experts
including supervisors, lecturer, visit field, other Korean and Indonesian experts, peer trainees, etc.
The methods used were:
a.
Identification of postharvest mechanization in order to reduce the food losses
•

Identification of postharvest mechanization in both of country, Indonesia and Korea

•

Collecting technical and economic data on each step of postharvest handling

b.

Determining of food losses on each step of rice handling
•

Collecting the data of food losses

•

Field Visit in order to get the data and supporting information

•

Data analysis

c.

Data processing of economic analysis
•

Determining production cost

•

Economic data analysis

d.

SWOT Analysis
•

Determining Internal Factors

•

Determining External Factors

•

Provide an ordinal assessment

•

Quantitatively SWOT analysis

1.

Calculating a score (a) and weight (b), as well as the total number of multiplication
scores and weights (c = a x b) on any factor S-W-O-T;
Reducing the total number of factors S to W (d) and factor O with T (e); Scoring (d =
x), then becomes the value or point on the X axis, while the scoring (e = y) becomes
the value or point on the Y axis;
Determining the position of the organization represented by point (x, y) on the SWOT
quadrant.

2.

3.
•
e.

data by the experts

Data processing and discussion
Arranging Recommendation of Postharvest Mechanization Strategy based on the result
of SWOT analysis

2
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Result and Discussion

Chapter

1. Present status of food losses in Indonesia
Production of rice increased average by 1.63 %/year on 2010-2014. The triggers of increasing
the production of rice is the increasing of harvested area of 540 thousand ha and the productivity
of 1.20 Ku/ha. The growth of rice harvested area in Java, only about 0.20 %/year, whiles the outer
of Java around 1.76 %/year. Similarly, the increased productivity of rice in Java, only about
0.08 %/year, while in the outer of Java is about 1.45 %/year (Ministry of Agriculture, 2015).
The growth of production, harvested area and productivity of rice from 2010-2014 as shown in
Table 3-1.
Table 3-1: Production, harvested area and productivity of paddy

Java
Outer of Java
Total

Year
2010
36,375
30,094
66,469

2011
34,405
31,352
65,757

2012
36,527
32,529
69,056

2013
37,493
33,787
71,280

2014
36,659
34,173
70,832

Harvested Area
(000 Ha)

Java
Outer of Java
Total

6,358
6,895
13,253

6,165
7038
13,203

6,186
7,260
13,446

6,467
7,368
13,835

6,000
7,393
13,793

0,20
1,76
1,01

Productivity
(Ku/Ha)

Java
Outer of Java
Total

57.21
43.65
50.15

55.81
44.54
49.80

59.05
44.81
51.36

57.98
45.85
51.52

57.28
46.22
51.35

0.08
1.45
0.60

Classification

Area

Production
(000 tones)

Growth
0,29
3,24
1,63

The main problem encountered in post-harvest handling of rice is high loss both quantitatively
and qualitatively. The problems resulted that reduce the farmer’s income. Rice has high water
content and by the time of harvesting, threshing, transport, drying, storage and milling can effect
to rice losses with considerable percentage. The survey results from Central Bureau of Statistics
(CBS, 1996) showed that the loss of rice in Indonesia is still quite high at 20.42%, which occurred
at the harvest time (9.5%), threshing (4.8%), drying (2, 1%), milling (2.2%), storage (1.6%) and
transport (0.2%).
Postharvest handling of rice aimed to improve efficiency, reduced food losses and maintaining
high quality of rice. The procedures of postharvest activities include harvesting, collection /
stacking, threshing, transporting, drying, storage and milling. On each step of post-harvest
handling activities cause the food losses. The amount of losses on each step of handling is quite
diverse. Factors that influence the amount of food loss, such as (1) rice varieties, (2) condition of
the plant and the maturity of rice, (3) harvesting system, (4) type of postharvest machine, and (5)
milling system.
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Harvesting of rice is not entirely done during the dry season, therefore in order to avoid delays,
it needs drying by dryer. The drying of paddy with dryer machine has lower food loss (2.30%)
than the sun drying (2.98%) (Damardjati, et al., 1981).

1.1. Harvesting
Harvesting technologies that is currently applied by most of Indonesian farmers are using the
regular sickle to cut the rice. Recently some of farmers use the serrated sickle and based on the
research that it much better than the regular sickle. On the basis of this view, in the years 20062008 the Directorate General Processing and Marketing of Agricultural Products providing
103,000 pieces of serrated sickle for the farmers in 17 provinces. The harvesting by manual
system is shown in Figure 3-1.
Figure 3-2: Harvesting technique by manual system

(a)

(b)

The use of serrated sickle with very sharp steel material can reduce the yield loss until 3%
(Damardjati et al., 1989; Nugraha et al., 1990; Hasbullah, 2008). Table 3-2 shows the effect of the
use of the sickle on the yield loss
Table 3-2: Rice losses on manual harvesting system
Variety of rice
Treatment
IR-64

Cisadane

Regular sickle

4.07

5.11

Serrated sickle (farmer)

3.52

3.41

Serrated sickle (Maros)

3.20

2.31

Source: Lubis et. al (1991)
In addition to harvest using a sickle, some advanced technologies have been developed such as
Reaper, Stripper, and Combine Harvester as shown in Figure 2. The Reaper machines have
specifications: (1) the capacity of 0.25 ha per hour (4 hours / ha), (2) the engine 3 PK, (3) gasoline,
(4) only to cut the rice without threshing, and (5) operated by pushing the tool (such as moving
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the hand tractors). This machine has been introduced in Center Java, but it still required the
introduction and adequate training
The Stripper machines have specifications: (1) the capacity of 0.125 ha / hour, or 8 hours per
ha, (2) an engine of 10 PK, (3) gasoline, (4) the engine can be combined with a thresher, and (5)
operations such as operating a tractor hand. These machines are difficult to operate in conditions
of wetlands. Stripper rotary machines (type IRRI) have been introduced in South Sulawesi
(Setyono, 2009). There has provided the companies that produce Stripper in South Sulawesi.
Today the use of harvesting machines such stripper has been adopted in four districts (Soppeng,
Pinrang, Sidrap, and Wajo) South Sulawesi to overcome the scarcity of labor to harvest (BBMektan, 2008).
Figure 3-2: Some advanced technologies for harvesting

Combine Harvester specifications are: (1) the working capacity of 2-3 ha per hour, (2) an engine
of 45 PK, (3) can only be used on dry land conditions, (4) combination of harvester and thresher,
and (5) operations such as operating four wheel-tractors. Setyono (2009) reported that Combine
Harvester well developed in Korea, Japan, Vietnam, and Cambodia. Several studies use multiple
tools harvesting and its effects on working hours and loss of crops as shown in Table 3-3.
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Table 3-3: Effect of harvesting methods on working hours and yield loss
Harvesting tools and method

Work hour per Ha

Yield loss (%)

Manual (sickle + slam/flail)

252

9.4

Stripper IRRI + Thresher TH6

19

2.4

Stripper local Surabaya

17

2.5

Reaper

17

6.1

Combine Harvester Kubota

5.05

-

Source:

Purwadaria (1994)

In general, the benefits of advanced technology such as: (1) faster than using a sickle, (2)
reduce the harvesting cost, (3) reducing the paddy losses, and (4) improve the quality of rice.
However, these machines also have weaknesses, such as: (1) all of the tools require specialized
skills to operate, and (2) all of the harvesting machines are still expensive for individual farmers,
so that ownership should be by farmer groups or companies leasing services of agricultural
machinery.

1.2. Threshing
Threshing technology most widely adopted by the farmers and harvester in Indonesia today is
banged. In addition to using simple tools, workers also often delay the threshing. Consequently,
there is a loss of yield and degradation quality of paddy (because germinate and broken). Nugraha
(2008a) mentioned that the longer the delay, the greater the loss of yield and quality. To reduce
yield losses due to spill, in 2006-2009, the Directorate General of Processing and Marketing of
Agricultural Products has been providing 316 610 of tarps 8m x 8m for the farmer group in 29
provinces to be used as a base on the threshing. Figure 3-3 shows threshing of paddy in the rice
field manually and Table 3-4 shows the effect of delay time to paddy losses.
Figure 3-3: Threshing of paddy in the rice field manually

Table 3-4: Effect of delay time to paddy losses
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Delay time

Germinated paddy (%)

Yellow rice (%)

Losses (%)

1 day

1.77

2.14

0.87

2 days

2.11

2.67

1.35

3 days

2.22

2.84

3.12

Source: Nugraha et.al (1990)
Two threshing technology that has been applied in some areas were by using the pedal thresher
and power thresher. Today the use of power thresher seen as the most advanced technology in
Indonesia. General specifications of the pedal thresher are: (1) the working capacity of 100-300
kg paddy per hour, or about 20 hours per ha, (2) using the pedal from the board, and (3) relatively
lightweight so easily moved from one place to another place. Pedal thresher is currently widely
used in East Java and Central Java. Pedal thresher is generally operated by 3 persons. Directorate
General PPHP has provided assistance to 1,000 pedal threshers to farmers' groups in 17 provinces
during the period 2006-2008. Figure 3-4 shows threshing activity by power thresher.
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Figure 3-4: Threshing by power thresher

Specifications of power thresher is: (1) the working capacity of 800 kg of paddy per hour, or
about 6-7 hours per ha, (2) the engine 6-8 PK with 2200-2400 rpm, (3) heavy tools without engine
about 100 kg, (4) equipped with a fan (blower). Nowadays power thresher is currently owned by
wealthy farmers, farmer groups, and rental of agricultural tools and machines. Directorate General
PPHP has helped 298 power threshers to farmers' groups in 20 provinces during 2006-2008. The
benefit of power threshers are: (1) work faster, (2) easily to be operated, (3) reducing paddy losses,
and (4) improving quality of paddy. Table 3-5 shows the effect of threshing method to paddy
losses (Swastika, 2012a).
Table 3-5: The effect of threshing methods to paddy losses
Tools

Hollow paddy
(%)

Capacity of thresher
(kg/hour)

Non-threshed paddy
(%)

Losses (%)

Slam

3.52

41.8

2.84

3.11

Pedal Thresher

2.17

81.8

1.54

2.37

Power Thresher

1.67

526.2

0.65

1.20

Source: Rachmat et al (1993)
The main cause of rice losses on the threshing are: (1) the behavior of farmers who work less
carefully, (2) frequency of hitting the rice, (3) the speed of threshing, and (4) the extent of plastic
sheeting / tarps used on threshing.

1.3. Drying
Drying is a process to reduce the moisture content until the grain is safe to be stored or milled.
Drying is the most critical stage on the post-harvest handling. The good drying process can
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maintain the quality and minimize the losses. Therefore, a good drying will prevent the grain from
insect infestation and deterioration of grain. IRRI recommended that drying must be done no later
than 12 hours after the rice is harvested (IRRI, 2009).
The drying process is most commonly applied by the farmers and rice milling unit in Indonesia
is the sun drying. The sun drying has several advantages, such as: (1) relatively inexpensive
drying costs, and (2) easy to be implemented. However, there are some drawbacks, namely (1)
requires a comprehensive, (2) dependent on the weather, (3) food losses is relatively high both for
scattered or eaten by birds or chickens, (4) allows the grain mixed with foreign objects, (5) the
drying temperature cannot be controlled, and (6) drying results are not uniform. Figure 3-5
shows the drying of paddy by sun drying (Swastika, 2012b).
Figure 3-5: Drying of paddy by sun drying

The simplest drying process is sunning on the roadside using a mat or tarp. The drying
technology which is now adopted by many rice mills in Indonesia are: (1) Flat Bed Dryer and (2)
Vertical Continuous Dryer. Based on the use of fuel, there are three types of the flat bed dryers
such as the dryer with kerosene, gas, and husk (Swastika, 2012a). While the vertical continuous
dryer generally using fuel husk.
Husk dryer has not been widely adopted by rice milling unit, because it is still not well known
by the owner of rice mill. Specifications of dryers are: (1) the capacity varied from 10 tons to 25
tons per process, (2) use the husk as fuel, (3) made from iron plate or a combination of iron plate
with a cement wall, (4) consisting of rice tub, stove, blower, engine for driving the fan, and (5) the
temperature can be set between 40o to 45o C. The husk dryer has a very good development
prospects, because of the availability of fuel is abundant in every rice mill as wastes. Swastika
(2012) reported that the use of the husk dryer is more advantageous than using a dryer by the gas
and sun drying. Drying by husk dryer can produce rice with better quality as indicated by the
low percentage of cracked grain ( 15.5 % ), higher milling yield ( 65.63%), and a brighter color of
rice than rice that dried with sun drying (Nugraha, 2007). Table 3-6 shows the difference
performance between sun drying and husk dryer.
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Table 3-6: Performance of sun drying and husk dryer
Components (Variety of rice: Cilosari)

Sun Drying (%)

Husk Dryer

(%)

Dried grain harvest, 25.33 %

100

100.00

Dried paddy, 14 %

84.00

84.50

Yield

63.27

65.63

Head rice

74.54

82.00

Broken rice

24.60

17.71

Grain grouts

0.85

0.29

Milling degree

90.00

100.00

Color of rice

Bright

Bright and glossy

Source: Nugraha, 2007
Vertical continuous dryer is a high-tech dryer’s machine. General specifications of this machine
are: (1) average weight of 10 tons per unit, (2) equipped by rotary tool for continuous drying, (3)
the capacity of 10-30 tons per process, and the process could be 3 times per day, (4) require
electricity for driving engine 1000-2000 watts, (5) can use the husk as fuel for heating, and (6)
control devices could be done automatically (Anonimuous, 2008). Vertical continuous dryer is a
drying machine with high-tech and expensive, so it is only able to be bought by big rice mills.
The advantages of using the dryers above include: (1) the drying process is faster, (2) not
depend on the weather, (3) not require a large area, (4) reducing losses, and (5) quality of paddy is
better than using sun drying. However, the weaknesses are: (1) requires the trained operator, and
(4) high investment for equipment.

1.4. Milling
There are at least two kinds of technology currently applied by rice milling unit in Indonesia,
i.e. the technology of single pass and double pass or multiple pass. Single pass technology
consists of once husking and once milling. Configuration milling machine generally consists of
husker and polisher, without sieve (separator) or husker-polisher. Double or multiple pass
technology is a technology where the rice after once husked and then it is sieved to separate the
brown rice with paddy. If paddy has not became the brown rice, and then put it back into the
husker in order to completely become brown rice. The brown rice then polished, until become
white rice at least twice.
Minimal machine configuration of a double pass technology is a husker, separator and at least
two polisher machines or husker-separator-polisher-polisher. It would be better if the machine
configuration is husker-husker-separator-polisher-polisher-graders (PERPADI, 2009). Grader
serves to separate rice based on physical quality. Figure 3-6 shows the small scale rice milling
unit (RMU).
Figure 3-6: Small scale RMU

60

Table 3-7: The survey result on quality of milled rice and yield of rice in Java
Quality of milled rice (%)

Yield (%)

Location of small scale
Rice Milling Unit

Head rice

Broken
rice

Milling
degree

Whiteness

Small Scale
RMU

Lab.

West of Java Province

76,44

22,16

92,83

40,16

63,30

66,98

Center of Java Province

78,13

19,71

88,33

40,43

65,73

67,64

East of Java Province

67.94

26.70

91.67

47,67

62,67

63,29

Average (3 province)

74.17

22.86

90.94

42,75

63,90

65,97

2. Present Status of Rice Postharvest Mechanization in
Indonesia
Due to the most farmers were not able to afford agricultural machines, they needed financial
aids such as subsidies or loans to purchase the machines. In this regard, subsidy and loan
programs have been made available. Under these programs, farmers and cooperatives would
receive subsidies and loans if they were to purchase the machines specified as Supply Models by
the government. The amount of an aid would depend on the type of a machine to buy and whether
the machine would be used for a joint utilization. Table 3-8 shows that the availability of
agricultural machinery used for postharvest activities. It shows that pedal thresher was mostly
available followed by power thresher and small rice milling unit.
Table 3-8: The availability of agricultural postharvest machinery in 2013
No.

Type of agricultural machineries

Quantity (Unit)

1.

Combine harvester

400

61

2.

Reaper

644

3.

Paddy mower

3,416

4.

Pedal thresher

135,450

5.

Power thresher

48,064

6.

Vertical Continuous Dryer

2,888

7.

Flatbed Dryer

1,069

8.

Small RMU

24,987

9.

Medium RMU

8,177

10.

Large RMU

10,283

Source: Unadi (2014)
Some development issues of agricultural mechanization in Indonesia such as (BB-Mektan,
2013):
a. Low land ownership of farmers (about 0.41 to 0.96 ha/capita);
b. Unavailability of production infrastructures such as farm roads, irrigation canals and
adequately workshop;
c. The price of agricultural machinery is still relatively expensive for the farmers
d. The access of farmers to the capital is very limited so that ownership of agricultural
machinery is very low
e. The technology transfer of mechanization is too slow to the farmers
Beside the issues above, there’s other problems related to the number of farmer in Indonesia.
Based on the Agricultural Census in 2013, the number of farmers household decreased from 30,4
million in 2003 to 25,7 million in 2013 (BPS, 2013). This situation is caused by the young
generation was not attracted to the agriculture.

3. Current Policy to Reduce Postharvest Losses of Rice
The current policy of agricultural postharvest mechanization in Indonesia is procurement of
combine harvester, utilization of dryers, and revitalization of RMU. The procurements of combine
harvester and dryers are proposed to reduce the losses of paddy and increasing its quality, while
RMU Revitalization Policy is proposed to increase the yield of rice, reducing the losses of rice in
the milling process, and increasing the quality of rice that meet to international standard. The
current policy of agricultural postharvest mechanization in Indonesia as shown in Figure 3-7.
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Figure 3-7: Policy to reduce rice postharvest losses

The targets of revitalization of RMU are a) development of rice mills by application of GMP,
b) increasing capability of RMU's business, and c) developing of sustainable rice mill. The
policy directions are a) developing of rice milling business to produce competitive products /
export, b) improving the ability of stakeholder and businessmen of RMU, c) optimization
performance of existing rice mill, d) increasing of facilitation of capital from banks and other
financing sources, and e) increasing of byproducts processing and waste management from
millers. Figure 3-8 shows the revitalization of small scale RMU concept and Table 3-9 shows
quality of rice on single pass and double pass of RMU.
Figure 3-8: The revitalization of small scale RMU concept
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Table 3-9: Quality of rice on single pass and double pass of RMU
No.

Components of quality

Single

Pass

Double Pass

1.

Water content, (%)

14

14

2.

Yield of rice, (%)

63.5

65.91

3.

Head rice, (%)

72.54

81.02

4.

Broken rice, (%)

24.6

18.3

5.

Grain grouts, (%)

2.85

0.51

6.

Unshelled rice, (%)

1.15

0

7.

Foreign matter, (%)

0.87

0.01

Source: Nugraha, et. Al. (2007)

4. Economic Analysis of Rice Production on the several of
technology utilization
Economic analysis was conducted on pre-harvesting and postharvest activities. Pre-harvest
activities including land cultivation, seed planting, weeding and fertilizing 1st, weeding and
fertilizing 2nd, and spraying, while postharvest activities including harvesting, threshing, drying,
milling, packing and distributing.

4.1. Economic Analysis of rice farming (Pre-harvesting)
In Indonesia, rice farming can be conducted twice in a year, and mostly the farming is
conducted manually. The need of cost on pre-harvesting of paddy per hectare as shown on the
Table 3-10.
Table 3-10: The need of cost for pre-harvesting of rice farming per Ha
A. Supported Material

Unit

Unit

Rp/Unit

Unit

Rp/Ha

Seed

30

kg

25000

Rp/kg

750000

Manure

1000

kg

1000

Rp/kg

1000000

Fertilizer Urea

150

kg

2000

Rp/kg

300000

Fertilizer SP36

100

kg

2200

Rp/kg

220000

Fertilizer

300

kg

2300

Rp/kg

690000

Pet-organic

1000

kg

500

Rp/kg

500000

Pesticide/insecticide

2

liter

75000

Rp/liter

150000

Total A

NPK

3610000
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B. Operational Cost
Land cultivation

30

Man-day

50000

Rp/Man-day

1500000

Seed planting

20

Man-day

40000

Rp/Man-day

800000

Weeding and fertilizing 1

16

Man-day

40000

Rp/Man-day

640000

Weeding and fertilizing 2

16

Man-day

40000

Rp/Man-day

640000

Spraying

4

Man-day

40000

Rp/Man-day

160000

Total B

3740000

Total (A+B)

7350000

4.2. Types of Harvesting and Postharvest Handling
Production of rice in one hectare of rice field is highly dependent on the use of post-harvest
handling method. The following types are the three types of postharvest handling utilization i.e.
handling manually, semi- mechanical and full-mechanical, and each of these types will provide
the different incomes depending on the level of yield loss and the use of capital and labor cost.
The scenario of postharvest handling of paddy as shown in Table 3-11.
Postharvest handling activity especially for harvesting, the need of man power for harvesting
manually by sickle need 10 – 15 person/Ha/day, Collecting and stacking 5 person /Ha/day, and
Slamming capacity 2 person per day with productivity 400 – 500 kg (Sutrisno, 2012).
Productivity of Combine Harvester was 3 – 4 Ha/day with 2 operators (Handaka dan Prabowo,
2013).
BB-Mektan (2011) mentioned that the cost production of the dryer with work hour per year is
60 days (a) continuous dryer 10 tons by husk as fuel is Rp. 420/kg; (b) flatbed dryer 10 tons by
benzene as fuel is Rp. 319/kg; (c) continuous dryer 5 tons by biomass as fuel is Rp. 295/kg; (d)
flatbed dryer 5 tons by benzene as fuel is Rp. 213/kg, and (e) flatbed dryer 5 tons by biomass as
fuel is Rp. 166/kg.
Table 3-11: Types of postharvest handling of paddy
Handling

Types of Postharvest Handling
Manual

Semi-Mechanization

Full-Mechanization

Harvesting

Sickle

Sickle

Threshing

Slam (Hitting)

Power-thresher

Drying

Sun-drying

Bed Dryer

Bed Dryer

Milling

Small RMU

Small RMU

Small RMU

Combine Harvester

Table 3-12: The assumption of rice losses on each postharvest method
Handling

Rice Losses (%)
Manual

Semi-Mechanization

Harvesting

5

5

Delaying

2

2

Full-Mechanization
2

65

Threshing

3

1

Drying

2

1

1

Milling

2

2

2

Total

14

11

5

In 2015, production of paddy in Indonesia was 75,361,248 Tons (CBS, 2016) and if these
data can be used as the next rice production in Indonesia, then the amount of rice that can be
saved on each scenario of harvesting and postharvest handling are:

a. Semi-Mechanization, the rice can be saved 3% or 2,260,837.44 Tons
b. Full-Mechanization, the rice can be saved 9% or 6,782,512.32 Tons
Due to the use of those types of postharvest handling, the need of labor cost can be saved as
shown in Table 3-13.
Table 3-13: The need of labor on each kind of postharvest method
Handling

Types of Postharvest handling
Manual

Semi-Mechanization

Full-Mechanization

Harvesting

10 – 15 persons/Ha

10 - 15 persons/Ha

Collecting

5 persons/Ha

5 persons/Ha

Threshing

10 persons/Ha

8 person/Ha

Drying

10 persons/Ha

3 persons/Ha

3 persons/Ha

Milling

2 persons/Ha

2 persons/Ha

2 persons/Ha

Total

40 persons

26 persons/Ha

7 persons/Ha

2 persons/Ha

a. Labor saving for Semi Mechanization = 35%
b. Labor saving for Full - Mechanization = 82.5%
Based on the use of the above scenario, the question is a) How many percent the rice losses can
be reduced? ; b) How many tons the rice can be saved? ; c) How much the farmer’s income? ;
And d) How much the RMU’s income? In general, the farmers just conducting the harvesting
and threshing of wet paddy and then sell it to the rice milling unit. The rice milling unit then
conducting the drying, milling, packaging and distributing. As the answer can be seen in the
tables below.

4.3. Farmer’s income
The income of farmers in various types of post-harvest handling as shown in Table 14, and
from these Tables we can see that the net profit or the farmer’s income much bigger if they use
semi-mechanization system or full mechanization. Based on this condition, the use of
mechanization system will give more opportunities to get a high income. The problems now, how
it could be applied in a small scale farmers.
Table 3-14: The income of farmers in various types of post-harvest handling
No.

Components

Types of Postharvest handling
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Manual

Semi
Mechanization

Full
Mechanization

1.

Pre Harvesting

735,000

735,000

735,000

2.

Harvesting and Threshing

3,412,500

966,000

1,960,000

3.

Farmer’s income

20,475,000

20,930,000

22,295,000

4.

Net-Profit

9,712,500

12,614,000

12,985,000

5.

Net-Profit per year

19,425,000

25,228,000

25,970,000

4.4. RMU’s income
The income of RMU in various types of post-harvest handling as shown in Table 3-15, and
from these table we can see that the use of mechanization system can also give more income to
RMU. Due to the use of mechanization system can also give a high yield of production of paddy
to the farmers, and as the impact of these condition, the farmer can sell the wet paddy in a big
number to RMU. In the RMU can also use a recent technology to improve the rice production.
Table 3- 15: The income of RMU in various types of post-harvest handling
Types of Postharvest Handling
No

Components
Manual

Semi Mechanization

Full Mechanization

1.

Procurement of paddy

20,475,000

20,930,000

22,295,000

2.

Drying

2,700,000

2,392,000

2,548,000

3.

Milling

497,250

523,250

557,375

4.

Income of RMU

29,288,025

31,813,600

33,888,400

5.

Net-profit

5,615,775

7968350

8,488,025

6

Net profit per year

11,231,550

15,936,700

16,976,050

5. Lesson Learned From Farm Mechanization Policies in
Korea
An effort was made in the 1970s to integrate government organizations and policies related to
farm mechanization. The reason was to accelerate the mechanization and to make the process
more efficient. This effort included the promulgation of the Promotion Law for Farm
Mechanization in December 1978. This law laid a legal foundation making possible the all-out
mechanization of the rice production in the 1980s. The law stated the procedures and measures for
the government in its implementation of farm mechanization policies for the production,
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inspection, supply, after-sales service, and the joint-utilization of agricultural machines (Kim,
2005).
The continued increase in the outflow rate of rural labor in the late 1970s had resulted in labor
shortages not only in rice transplanting and harvesting but also in tilling, pesticide spraying, and
threshing operations. In addition, the quality of rural labor had deteriorated as younger male
workers moved to the cities and older female workers remained. Under the circumstances, the
farm mechanization policy direction had to change from reducing naturally caused damages to
substitute the labor shortages. The goals of the farm mechanization from 1977 to 1981 were as
follows (Kim, 2005).

1. The accomplishment of the all-out mechanization for rice production through
the distribution of rice transplanting and harvesting machines.
2. The development of small-sized agricultural machines that could be easily
operated by older or female farm workers.
3. The promotion of the joint utilization of agricultural machines and the
establishment of after-service networks and training facilities throughout the
country.
In the 1980s, farm mechanization had placed its priority to the all-out mechanization for rice
production. The all-out mechanization was an integrated mechanization model, where all
operations, from tillage to harvesting, for crop production would be mechanized. In the case of
rice production, soil preparation, growing seedlings, transplanting, chemical applications,
harvesting, and drying would all be carried out by using powered machines such as power tillers,
tractors, rice trans-planters, power sprayers, binders, combines, and grain dryers.

5.1. Farm economy: Historical Perspective
During the six consecutive "5-year Economic Development Plan" periods starting from 1962,
the Korean economy achieved as much as the economy of the developed nations had achieved
during the 150-200 years following the Industrial Revolution. Introduction of foreign capital at
the beginning of the Economic Development Plan and export-oriented economic policies brought
rapid economic growth, known as compressed economic growth, in a very short period. The rapid
economic growth that has occurred during the last 40 years has brought about significant changes
in socio-economic conditions pertaining to agriculture. The relative importance of agriculture in
Korea's overall economy has dwindled. Rural wages have increased sharply because of rapid
decrease in rural population. Farmers' demand for improved welfare has increased.
Before 1970, most typical farms in Korea were labor-intensive, small-scale rice farm. This
structural property gradually changed in the course of industrialization from 1970. Due to the
continuing decrease in farm labor and the rapid rise of rural wages, a remarkable progress of farm
mechanization was accomplished. In 20 years, the Korean rice-farming sector achieved as much
progress in farm mechanization.
Farm mechanization, which substitutes farm machinery for manual or animal labor, is
understood to be an improvement in farm management. In addition to the situational changes to
the agricultural sector, such as hikes in rural wages caused a shortages of rural workers, reinforced
purchasing power, developments in farming technology, increases in off-farm job opportunities,
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and strong demand for improved welfare, government policies supporting the agricultural
machinery industry and distributing farm machines have accelerated agricultural mechanization.
Table 3- 16: Historical of farm economy in Korea
1960s
1970s
1980s
1990s

Prevalence of subsistence farming for self-consumption
Commercialization of agriculture began
Increase from rural to urban migration
Accelerated commercialization of agriculture
Capital intensive farming began (Mechanization)
Agricultural recession due to UR negotiation
Increased farm bankruptcy due to the financial crisis (foreign exchange crisis in 1998)

2000s

Stagnation of real farm income under the WTO system and FTA

Source: Park (2016)

5.2. Production of Rice in Korea
High yield varieties, good fertilizers, better disease controls, and improved cultural practices
through mechanization have contributed to the increases in rice production. Most of all, farm
mechanization has played the most significant role in changing the agricultural production
systems of Korea. Farm mechanization has made possible a redistribution of Korea’s labor force,
supplying the required labor for Korea’s fast-paced industrial development in the 1970s and 1980s,
while producing enough food for the country’s rapidly growing population (Kim, 2009).
Prior to the food policy reforms of 2004, the government operated a procurement program to
encourage rice production and to achieve self-sufficiency. Until the first half of the 1990s, a
basic policy of fixing government procurement prices above market prices was maintained to
protect farms. Procurement prices were kept at high levels, averaging 124,468 won/80kg from
1990 to 1994, while equaled 180% of the production costs of 69,068 won/80kg during the period
and 120% of harvest season market prices. The government also purchased a substantial amount
of rice, ranging from 22% to 30% of the total domestic production. As a result of increased rice
production by government price support and falling rice consumption, the ratio of stocks-to-use
reached 39% at the end of the 1991 rice year. While the procurement program guaranteed sales
channels for rice to farm households and increase their income from rice farming, it also led to the
side effect of excessive supply (KREI, 2015).

Table 3- 17: Trend of rice production in Korea
No.
1.
2.

Items
Planted Area
(thousand ha)
Productivity
(kg/ha)

1970

1980

1990

2000

2010

2014

1,203

1,233

1,244

1,072

892

816

330

420

451

445

482

520
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3.
4.

Production
(thousand ton)
Self-sufficiency
ratio (%)

3,940

3,550

5,606

4,769

4,295

4,241

93.1

95.4

108.3

102.9

104.6

95.7

Source: Park (2016)

5.3. Farm economy: Historical Perspective
In the beginning of the mechanization, it had been critically important to make farmers believe
that farming can be carried out by using machines without any yield loss and to supply suitable
machines which could take the place of the void left by the outflow of farm labor. Farmers were
generally conservative and accepted with extreme skepticism the changes that were different from
the traditional way of cultural practices. In addition, farmers were not able to afford agricultural
machines, which required large initial investments. In addition, the machines had frequently failed
due to various reasons. Thus, it was also important to establish an effective after-sales service
network throughout the country for successful mechanization (Kim, 2009).
The farm mechanization in Korea can be characterized by the types of the machines that were
supplied by the financial aids. In the early 1960s, although imported powered machines were
introduced, most machines used in agriculture were manually operated. It was only after the mid1960s that small powered machines such as farm engines, power tillers, power sprayers, power
threshers, and power pumps gradually replaced manually operated machines. The distribution of
large-sized powered machines such as tractors, combines, binders, and trans-planters had started
in the mid-1970s. The introduction of such machines reduced the labor constraints arising from
peak labor-need periods and also accelerated the speed of mechanization. In particular, rice
combines and trans-planters made it possible to implement all-out mechanization in rice
production (Kim, 2009).
In addition, machines had been distributed without a proper transition period, during which the
machines would have been evaluated and modified to fit local farming conditions. Typically,
farmers also need time to adjust to new technologies in the form of new machines. The reason for
the rush was due to the fact that the large-sized machines were mostly imported and that there was
a need to quickly distribute the machines throughout the country to accommodate the rapidly
decreasing farm labor. As a consequence, many farmers had to endure frequent malfunctions,
breakdowns, and inadequate performance levels caused by inadequate operations and poor
maintenance (Kim, 2009).
The introduction of binder harvesters is a good example of such a failure; this failure to adapt to
local farming conditions had been proven to be costly. The binder was a type of an intermediate
machine useful in the transition period between the manual and combine harvesting. However, the
binder was supplied without adequate field tests to evaluate its effectiveness with respect to the
high-yielding Indica-type rice varieties, which were widely grown in Korea at that time. These
varieties have easily shattering characteristics. Unfortunately, the binders were not appropriate
for these varieties, resulting in heavy grain losses during cutting and binding operations in paddy
fields. As such, farmers were not receptive to the binders, preferring combine harvesters which
required more skillful techniques that they were not trained for. The supply of the binder

70

harvesters, without an appropriate adaptation period, had eventually failed, resulting in heavy
financial losses and non-smooth transition to combine harvester (Kim, 2009).
This case suggests that an introduction of any new machine should entail a technology transfer
period to allow for appropriate adaptation to take place. Otherwise, the costs may outweigh the
benefits. The improvement of farm mechanization in Korea as shown in Figure 3-9 and 3-10.
Figure 3-9: Trend of pre-harvest technology in Korea

Figure 3-10: Trend of postharvest technology in Korea

Table 3- 18: Trend of Farm Machinery in Korea
Unit: (thousand)
No.

Items

1960

1980

2000

2012
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1.
2.
3.
4.
5.

Farm Tractor
Power Tiller & Cultivator
Rice Trans-planter
Combine Harvesting
Dryer for Agricultural products

1
2
0
0
0

3
289
11
16
2

192
1,318
342
173
220

273
1,057
245
79
296

Figure 3-11: Trend of farm machinery in Korea
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Table 3- 19: Rice farming index in Korea
Items

1970

1980

1990

2000

2010

2012

Area of cultivated land (Thousand ha)

100

96

92

82

75

75

Farm population (Thousand person)

100

75

46

28

21

20

Production of rice (1,000Ton)

100

90

142

134

109

102

Index

Figure 3-12: Rice farming index in Korea
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5.4. Rice Processing Complex (RPC)
Korean government has been established and carried out the supporting policy to grow the rice
farming continuously by reducing the production cost of rice, increasing the competitiveness, and
dealing with labor shortage. The RPC is a representative supporting project as an Agriculture
Structure Adjustment Project since 1991 (Choi and Kang, 2005). The RPC as in Figure 3-13.
Figure 3-13: Rice Processing Complex (RPC)

The Function of RPC is for integrating treatment of Drying, Storage, Milling, Packing and
selling of rice, while its purpose is for (a) Reducing the production cost and labor saving by
treating the rice with bulk scale, and (b) To increase of farmer’s incomes by preventing the rice
from postharvest losses and quality deterioration. Improving of RPC in Korea is for:
1.
Securing the good quality of paddy rice
Bringing up of rice cultivator group: Enlargement of contract cultivation area of rice
2.
Improvement of harvesting and transporting method
-

Nowadays by using multipurpose combine, started from harvesting by bulk type combine
and transporting by bulk cargo truck

3.

The use of multipurpose combine will reduce the costs of harvest and transport efforts
Extension of drying and storage facilities
-

Increase the supply of grain drier and drying and storage purpose facilities (For farmer)

-

Supply the grain cooling systems for increase the drying efficiency of RPC (For RPC)
Establishing all the year round supply system of high quality rice

-

An integrated system in which mid-low and normal temperature air circulation, grain
cooling systems are all included

-

Development of moisture control system and automatic milling system →Reducing the

4.

5.

operation cost
Extension of drying and storage facilities to the Rice Processing Complexes
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Unlike farm household, the RPC collects, dries, stores, mills, and sales the rice as a batch mode,
it saved the management cost and labor, prevented the loss of rice and improved the quality of rice,
improved the distribution system, and made full use of the by-product. Because of the
mechanization and automation in RPC, working hour has been reduced by 64%, and operating
cost has been saved by 34%. The operation processes have been cut down, and due to the newest
equipment and facility, large amount of bulk rice can be dried, stored and milled under the same
condition, the loss rate decreased from 6% to 1% and it brought quality improvement effect. The
rice market share of RPC has been increased form 7% in 1995 to 40% in 2002. The reducing the
distribution cost by small-size package, brand, and direct transaction, and this increase the valueadded and quality competitiveness (Choi and Kang, 2005).
Performance of RPC in Korea as shown in Table 3-20. If we look at the Table, utilization of
RPC compared by conventional more advantage than conventional system either on using work
hour, operating cost after harvesting, rice loss or lost cost. By using the RPC, all of activities of
rice handling can be more effective than conventional system.
Table 3- 20: Rice farming index in Korea
No.

Items

Conventional

RPC

Effect

1.

Working

33.7

12.2

21.5

2.

Operating cost after harvesting
(Won/ton)

246,646

162,281

84,365

3.

Rice Loss rate (%)

6

1

5

4.

Lost cost (Won/ton)

90,489

15,082

75,407

hour (hour/ton)

Source: Choi and Kang (2005)
Table 3- 21: Rice farming index in Korea
No.

Operation

1.

Harvesting

2.

Threshing

3.

Drying

4.

Milling

5.

Packaging
Total Food Losses

Machinery

Paddy Losses (%)

Combine Harvester

2

Rice Processing Complex (RPC)

1

3

Source: Choi (2016)
Based on the study on the postharvest handling condition above could be compared between
Indonesia and Korea. The comparison of postharvest handling in Indonesia and Korea as shown in
Table 3-22.
Table 3- 22: Comparison of Postharvest Handling in Indonesia and Korea
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No.

Classifications

Indonesia

Korea

Gap

1.

Rice Losses, (%)

10 - 15

3

7 - 12

2.

Milled rice, (%)

63 - 65

73.5

8.5 - 10.5

4.

Working hour for harvesting and threshing (hour/Ha)

252

5

247

5.

Working hour for drying, milling and packaging (hour/Ton)

42 - 82

12.2

29.8 – 69.8

Based on Table 3-22 above, it appears that there is still a big gap between postharvest activities
which carried out in Indonesia and in Korea, either for the rice losses, the milling yield or working
hour for post-harvest handling of rice. This condition has motivated to improve the postharvest
handling system in Indonesia as good as postharvest mechanization system in Korea. In order to
improve the postharvest system in Indonesia, then it needed a strategy to be operated by
considering of investments, infrastructures, labor skills, and quality control.
The problems of food losses in Indonesia were caused by a) technical aspects; b) social and
economic aspects; and c) institutional and management aspects. In more detail for each aspect is
as follows:
a. The technical aspects
•

The knowledge and awareness of the farmers on postharvest handling are still limited;

•

Dissemination of agricultural mechanization is still inadequate and lack of guidance from
extension workers;

•

Agricultural extension officers has not insufficient;

•

The ownership of rice field by the farmers are less than 1 Ha (about 0.41 to 0.96
ha/capita);

•

Technology transfer of harvesting and postharvest handling to the farmer has not been
optimum.

b. Social and economic aspects
•

Financial capacity of farmers are insufficient for procurement agricultural machinery;

•

The prices of agricultural machineries are still expensive for individual ownership;

•

The loan facilities has not been utilized well by the farmers; and

•

The needs of cash immediately on the farmers forced them to sell paddy before harvested
time

c. Institutional and management aspects
•

Most of rice-field labors refused to apply of full mechanization;

•

Performance of the farmer's institutional function are still weak

•

Poor of understanding and application of GAP, GHP and GMP on the small scale
farmers
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•

The integrated system among subsectors inside the rice handling systems has not
optimum

6. Arranging Recommendation for Mechanization Policies
The development of postharvest mechanization strategies for reducing the food losses can be
arranged by using SWOT analysis. The SWOT analysis qualitatively including strength, weakness,
opportunities and threat were arranged by considering of internal factors and external factors as
follows.

6.1. SWOT Analysis
Internal Factors
Strength
 Rice field in a big number area has available
 Agricultural infrastructures has available
 Farmer’s institution (farmers group, unity of farmers group, etc.) has available
 Institution of agricultural machineries rental is available
 Farmer’s cooperation has already available
 Cost production of rice is low and its quality is high
Weakness
 Low capability of farmers on applying GHP
 Lack of farmer’s capital
 The ownership of rice field area is very low
 Low access to technology
External Factors
Opportunities
 The big market of rice has available
 The government program for supporting food security has available
 The government program for supporting agricultural mechanization has available
 The government program for supporting agricultural investment has available
 Availability of supporting technology from research institution
 Agricultural machinery workshop has available
 Availability of investment institution
Threat
 Land conversion to non-agricultural is very high
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Young generations are not interested to be a farmer
There’s a surplus labor as impact from agricultural mechanization
There’s a high competitiveness in the global market
The growth of Indonesian population is very high

6.2. Alternative Strategy
Alternative Strategy S – O (Progressive)
 Intensifying the introduction, demonstration and promotion of modern harvesting
equipment (reaper, a stripper and a combine harvester) and power thresher through
counseling and training that is more focused on agricultural extension, farmer and farmer
group,
 Promoting intensively the advantages of harvesting tools and thresher to the farmer
groups and unity of farmer group, and
 Intensifying the introduction, demonstration and training tool mechanical dryers, mainly
fueled by the husk to the extension, farmer and farmers group through counseling and
training in the field.
 Optimize the performance of cooperative to facilitate the farmers in finance
Alternative Strategy S – T (Diversification Strategy)
 Focus on the region that feasible technically for the development of agricultural
mechanization system.
 Supporting the development of rental services of agricultural machinery for sustainable
agriculture
 Supporting the business workshops and sale of spare parts for agricultural equipment and
machinery.
Alternative Strategy W – O (Change strategy)
 Optimizing the availability and utilization of facilities and agricultural machinery to
produce the quality of rice.
 Developing the functions of farmers institutional, institutional of agricultural machinery
rental services and partnerships based on the principle of economic unity.
 Optimizing the performance of small-scale rice milling that economically viable by
maintaining product quality.
Alternative Strategy W – T (Defense strategy)
 Coordinating the various agencies to improve work capacity and the ability of farmers in
using the tools and agricultural machinery.
 Creating new jobs by opening new investment opportunities for growing non-agricultural
fields
 Increasing the security guarantees for the development of agricultural mechanization
policy
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6.3. Quantitative SWOT Analysis and Recommendation
SWOT analysis quantitatively was carried out by giving quantitative assessment to the internal
and external factors. The quantitative assessment has been given by the expert from IAARD,
Indonesia. The result of SWOT analysis quantitatively showed that the current position of
agricultural mechanization in Indonesia for small scale farmers is located on quadrant III between
weakness and opportunities as shown in Figure 3-14.
Figure 3-14: The map of current agricultural mechanization in Indonesia
conservative

agressive

O
2.0

1.0

W

S
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T
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diversive

This position indicates that the current situation of agricultural mechanization in a small scale
farmer is in a weak situation but faced a big opportunities. Due to this condition, the
recommendations which needed is changing the strategy, meaning that the stakeholder are advised
to change the previous strategy.

6.4. Recommendation
Based on study above and by considering the necessary of increasing productivity, the policy
must be realistic and easy to be applied, then the recommendation of mechanization policy in
Indonesia could be proposed as in Table 3-23.

78

Table 3- 23: Recommendation of agricultural postharvest machinery based on lesson
learned from Korea
Lesson learned from Mechanization Policy in
Korea
Government subsidized the farmers to purchase
farm machinery at half price
Farm mechanization cooperatives and
agricultural mechanization firm: subsidy 50%,
loan 40%
Individual farmer: subsidy 50%

No

Recommendation for Indonesia

1.

Government must subsidize the farmers to
purchase farm machinery
- Farm mechanization cooperatives and
agricultural mechanization firm
- Individual farmer

2.

Promoting of farm mechanization system to
the farmer and farmer groups.
- Government must establish the basic plan
of farm mechanization system gradually
- The plan must stipulate supply, utilization,
rent, after sales services, R&D, safety, and
other issues to promote postharvest
mechanization

Farm mechanization promotion act (1978)
Providing background for farm mechanization
such as:
Government must establish the basic plan of
farm mechanization every 5 years and inform it
to the farmers.
Recommendation of good machines and
providing funds to the farmers
Establishment of good price and marketing
system
Providing quality inspection from the
government agency
Encouraging to establish farm mechanization
contractors and joint use system
Establishment of nation-wide A/S network
Farm machinery registration system
Safety securing system: attachment of safety
devices

3.

Agricultural Science and Technology
Promotion
Basic plan for science and technology
development

Agricultural Science and Technology Promotion
Law
- basic plan for science and technology
development for agriculture, food and forestry

4.

Tax exemption special law for the farmer who
want to purchase the agricultural postharvest
machinery

Tax exemption special law
Fuel for 86 farm machinery (Power Tillage,
tractor, TP, harvester, sprayer, dryer, sprayer,
etc.)

5.

Postharvest mechanization system must be
supported by relevant agencies
Institution of R & D and local government
Technology to increase productivity and
reduce Food Losses on each step of rice
handling
Dissemination and accompaniment of
postharvest technology to the farmer
Ministry of Trading
Giving the price insurance to the farmer
Providing the market environment

The relevant agencies which supported the
mechanization policies
R&D Support
IPET (Institute of Planning and Evaluation for
Technology in Food, Agriculture, Forestry and
Fisheries)
- Government financed corporation to help
agricultural S&T development
- It supports developing high-tech machines
adopting IT, BT and new technology for future
- Budget: 28 billion Won(2013~’16)
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Farm Machinery Company
Providing the high quality of agricultural
machinery which appropriate for the farmer
Bank
Providing a credit with low interest.

2. RDA (Rural Development Administration),
Department of Farm Machinery Development
- Developing farm robot, energy saving,
automatization facilities
- Budget: 12.1 billion Won (2011~’12)
3. Others
- KEIT (Korea Evaluation Institute of Industrial
Technology)
- NRF (National Research Fund)
Farm Machinery Supply Support
1. Loan from central Gov’t
- General farmers: 70% of machine price
- Joint-use organization: farmer groups, firms:
up to 90%
- Repayment condition: 4~7 year repayment
with 1 year grace period, 3% interest per year
- Budget: 666 billion Won(2010), 2012~’16
3,690 billion Won
2. Support from local Government
- 2010 estimation: 150 billion Won
3. Loan for purchasing used-machine
- 3 year repayment without grace period, 3%
interest per year
C. Farm Machinery Production Support
1. Row material purchase and reservation
support
- Loan condition: 1 year repayment with 3%
interest rate
- 2012: 105 billion
2. Production facilities support
- Loan condition: 3 year grace, 10 year
repayment, 3% interest rate
- 80% of total expenditure, maximum 1.4
billion Won
- 2012: 15 billion Won
3. Total Budget
- 2012~’16: 690 billion Won (120~150 billion
Won per year)
Support for Joint-use
1. Farm machinery bank(2008~ )
- Agricultural Cooperatives purchase farm
machinery from farmers rent them to farmers
with low charge
- 672 local cooperatives participated in this
project (83%)
- 2008~2012: approximately 1 trillion Won
was invested
2. Government encourages joint-use of farm
machinery
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- Local government operates farm machinery
renting center
- Farm mechanization firm: 50% subsidy, 40%
loan
- Joint-use farmer group: 50% subsidy, 40%
loan
- Approximately 600 joint-use organizations
are operating
- Total budget for 2012~’16 is 75 billion Won
6.

Development of dissemination and training
program
Dissemination and training of GHP and GMP
for extension and the farmer
Dissemination and training of machine
operation and maintenance

1. Efficient Dissemination of New Technologies
Disseminate new technologies efficiently to
serve the needs of farmers
Apply new technologies to the field and provide
the customized technologies
Farm Management Improvement and Training
Programs
Provide consulting service to enhance farmers’
management skills
Build technical capacity of farmers and
extension specialists

7.

Provide technical assistance to farmers to start
business, and develop local products to
increase farm income. This activity is for
overcoming the surplus labor, as impact of
implementation the agricultural
mechanization system and it must bu
supported by relevant agencies such as:
Ministry of industry
Providing of processing facilities
Ministry of Cooperatives and SMEs
Dissemination and training of food processing
for SMEs

Business Development using Agricultural
Resources
Provide technical assistance to farmers to start
business, and develop local products to
increase farm income, (Support for Business
Start-ups and Local Food Products)
Develop ‘Green tourism’ programs based on
farming and rural area (Development of Rural
Tourism)
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Conclusion

Chapter

The advanced technologies of rice postharvest handling are available, either harvesting,
threshing, drying or milling technology. Korea as the developed country has applied modern
technology as well as applying mechanization policy for rice processing with high productivity.
Due to this condition, Indonesia will take a benefit by learning the implementation of
mechanization policy in Korea gradually. By considering the necessary of increasing productivity,
the policy must be realistic and easy to be applied, then the recommendation of mechanization
policy in Indonesia could be proposed as follows: a. Government must subsidize the farmers to
purchase farm machinery; b. Promoting of farm mechanization system to the farmer and farmer
groups; c. Agricultural Science and Technology Promotion; d. Tax exemption special law for the
farmer who want to purchase the agricultural postharvest machinery; e. Postharvest mechanization
system must be supported by relevant agencies; Development of dissemination and training
program; Provide technical assistance to farmers to start business, and develop local products to
increase farm income. This activity is for overcoming the surplus labor, as impact of
implementation the agricultural mechanization system.

.
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Introduction

Chapter

1. Necessity of the study
Indonesia is a developing country in which many of its inhabitants depend on agriculture for
their income. Total number of agricultural households in 2013 was around 26 million (Statistics
Indonesia 2013). This figure translated to roughly 40% of total households still depends on
agriculture. Although the total area that has been used for agriculture is around 40 million ha,
most farmers only own less than 1 ha land (McCulloch and Peter Timmer 2008).
Many farmers are living in poverty. In 2015, Statistics Indonesia showed that the total number
of population considered living in poverty was around 28 million (Statistics Indonesia 2016).
Many of them were small farmers. As main staple grain of Indonesia is rice, it is not surprising
that more than half of total farmers are rice farmers. This research will address that kind of
farmers.
In addition to small land ownership that is not really feasible to make decent profit, small rice
farmers also have disadvantage in the marketing chain system. Indonesia’s rice marketing chains
are known for their complexity which varies in each region. But something are the same, they are
lengthy, inefficient, and more importantly they put small farmers in unfair position (Surono 1998;
Mardianto, Supriatna, and Agustin 2005). Profit from the market is distributed unevenly with
large trader and rice miller taking a lot and only a little of fraction goes to farmers.
The situation puts much pressure on farmers and young generations nowadays are not really
interested living as farmers due little economic incentive they can get despite higher risk they
take (as compared to other profession, such as traders). This research will look into rice marketing
chain management in Indonesia to identify its problems and also to learn from Korea’s rice
industry to solve current problems in Indonesia.

2. Purpose and scope of the study
The main objective of this research is to improve rice marketing chain management for small
farmers. The improvement may need a drastic change to the rice marketing chain structure. That
change will not occur unless the government takes a policy to support it and farmers as the injured
party take action themselves. This research will formulate suggestions for both parties:
•
Government – on how to implement better policy to improve farmers’ position in the
marketing chain
•
Farmers – on how to take action themselves to improve their position in the marketing
chain

1
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It is hoped that if the formulation is implemented effectively, farmers’ welfare will be
improved.

3. Methodology
The following methodology was employed in this research:

•
•
•
•

Literature study, survey, interview, and site visit to gather data concerning rice industry
and marketing chain structure in both Indonesia and Korea
Discussion with KREI’s experts, especially academic advisors to know better about
Korea’s situation and get input on how to solve Indonesian problems
Comparative analysis for current condition of both countries
SWOT analysis to make problem solving formulation easier
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Rice Industry Situation in Indonesia

Chapter

1. Rice Industry Status in Indonesia
1.1. Rice production
Indonesia is one of the largest producers of rice in the world. It is the third largest after China
and India. The following table shows main rice producing country of the world in 2015 (USDA
2016).
Table 2-1: Top 10 rice producer countries in the world
No

Country

Rice production (million ton milled equivalence)

1

CHINA

146

2

INDIA

104

3

INDONESIA

35

4

BANGLADESH

35

5

VIETNAM

28

6

THAILAND

16

7

MYANMAR

12

8

PHILIPPINES

11

9

JAPAN

8

10

BRAZIL

8

Source: USDA
Government puts effort on increasing rice production due to its importance to the people. Many
say that rice is not only an agriculture commodity but also a political commodity. The stability of
the government lays on rice price and its availability to the consumers. One of the reason the
reason there was an uprising that toppled government in 1998 was rice price. That is why current
government policy focuses on improving productivity to gain self-sufficiency in rice. There was a
time when Indonesia was considered rice-sufficient country in the late 1980s, but it has been
achieved again up to now. The following table from Statistics Indonesia shows that rice
production in Indonesia is still increasing (Statistics Indonesia 2016).

2
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Table 2-2: Rice production in Indonesia (rough rice)
Year

Rice production (ton)

2010

66,469,394

2011

65,756,904

2012

69,056,126

2013

71,279,709

2014

70,846,465

2015

75,361,248

1.2. Rice consumption
Generally, rice is consumed in the country where it is produced. With more than 250 million
populations, total rice consumption in Indonesia is huge. In 2015, USDA data showed that around
38 million ton milled equivalence were consumed in Indonesia.
Per capita consumption of rice is decreasing in Indonesia as this table suggests:
Table 2-3: Rice consumption per capita in Indonesia
Year

Rice consumption per capita (kg/year)

2010

100.745

2011

102.866

2012

97.646

2013

97.405

2014

97.672

Source: Statistics Indonesia

1.3. Rice export-import
Indonesia has been a net rice importer country since the end of 1980s (Sawit 2006). Rice export
is relatively miniscule when compared to rice import. There are 2 main reasons to import rice
from abroad:
1. Rice type needed by some industry cannot be fulfilled by domestic production, i.e.
specialty rice such as premium basmati or japonica rice
2. To keep national rice stock at safe level securing stable rice price in the market
For the second reason, Indonesia often has unusual trend of rice import. If some years the
harvest was bad then the government opens rice import resulting a spike in the overall trend. The
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rice import policy caused uproar to local farmers because it will put them in more disadvantage.
That is why the government should consider this seriously by analyzing rice national stock
carefully.
Table 2-4: Rice export-import status of Indonesia
YEAR

EXPORT (ton)

IMPORT (ton)

NET IMPORT (ton)

2000

1,119

1,338,988

1,337,869

2001

3,790

639,537

635,747

2002

3,891

1,790,323

1,786,432

2003

668

1,613,421

1,612,753

2004

888

388,429

387,541

2005

42,285

188,944

146,659

2006

940

455,850

454,910

2007

1,186

1,403,331

1,402,145

2008

1,840

288,359

286,519

2009

2,395

248,454

246,059

2010

345

685,768

685,423

2011

803

2,745,281

2,744,478

2012

825

1,802,050

1,801,225

2013

1,269

472,239

470,970

Figure 2-1: Rice export-import status of Indonesia
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The table and figure above (“FAOSTAT” 2016) clearly shows the situation of rice export-import
of Indonesia. Compared to production and consumption, rice import quantity is tiny. But, in spite
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of low fraction of rice import to production and consumption, it is actually enough to threaten
farmers’ income.

2. Rice Marketing Chain Status in Indonesia
2.1.

General situation
Figure 2-2: General model of rice marketing chain in Indonesia

The previous figure shows the general model of rice marketing chain in Indonesia. The model
consists of several agents including farmer, collector, rice milling, wholesaler, retailer, Bulog
(Logistics Bureau), and consumers.

2.1.1. Farmer
Farmer is the starting point of the marketing chain of all agricultural product, including rice. In
Indonesia, farmers are characterized by the following profile:
 Mostly own small land and little capital
 In need to sell produce quickly in order to gain capital for next planting season
 Have no drying machine, small drying floor, or none at all
 Have small storage or none
 Mostly sell rice grain as rough rice to collectors/middlemen
 Have little bargaining power in the market
 Put focus on quantity of grain they produces, instead of quality
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Figure 2-3: Small farmers plant rice by hand

Figure 2-4: Harvesting rice by sickle

2.1.2. Collector
Collector is the integral part of the current system in Indonesia. They actually make farmers
competitiveness in the market decreasing, but many farmers simply cannot continue cultivating
rice without collector’s involvement. The following profile is the characteristics of this agent:
 Acting as agents of rice milling plant to buy rice grain from farmers
 Mostly buying grains from farmer using “eye estimation” of the field to decide how much
the total price is
 Paying for harvesting, drying, and transporting cost
 Selling grains as dried rough rice to gain more profit by adding value
 Transaction with farmers is based on trust
With many farmers have low level of capital to keep continue cultivating rice, they do not have
a choice instead of depending on collector to help them pay for harvesting and transporting. At a
glance, collectors seem to help small farmers but in reality they do not due to rice purchasing
price from farmers are very low.
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Figure 2-5: A collector buy rice grain 'in situ'

2.1.3. Rice milling
Rice milling is a place where rough rice processed further to become milled rice. This facility
usually has drying facility whether it is drying floor or mechanical dryer or both, rice milling
machine, and storage facility. From operational scale, we can distinguish rice milling as large and
small one. The large milling company often has scope of operation across the province. Those
large companies have high bargaining power in the marketing system.
Figure 2-6: Large milling company compared to smaller one
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2.1.4. Rice milling
Rice milling is a place where rough rice processed further to become milled rice. This facility
usually has drying facility whether it is drying floor or mechanical dryer or both, rice milling
machine, and storage facility. From operational scale, we can distinguish rice milling as large and
small one. The large milling company often has scope of operation across the province. Those
large companies have high bargaining power in the marketing system.

2.1.5. Wholesaler
Rice wholesaler is the key player in the rice marketing chain system in Indonesia. They have
large capital and storage units. Their bargaining power is huge in the market. They can influence
rice price at national level. That is why they are called as the price maker in rice market.
Figure 2-7: Storage unit in Cipinang wholesale market

2.1.6. Retailer
Retailer is the last agent before rice goes to consumers. In Indonesia, there are several type of
rice retailer from the traditional retailer that sells rice as bulky to the modern supermarket that
sells packaged premium rice. In recent years, demand of packaged rice is increasing due to
consumer’s awareness of quality and safety concern.
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Figure 2-8: Rice retail industry from traditional to modern

2.1.7. Bulog (Logistics Bureau)
Logistics Bureau is a government body responsible for:
 Buying rice grains from farmers or milling plants according to government procurement
price
 Maintaining national rice stock either by buying domestic rice or importing from overseas
 Distributing subsidized rice to poor households
 Carrying out market operation when rice price is too high
 Selling packaged premium rice via Bulog’s retailers or other retailers
The main purpose of Bulog is to stabilize price of commodity and ensure unfortunate people
get primary goods, such as rice, at cheap price. In the past, Bulog’s role in stabilizing price is very
strong. Nowadays, with the advance of global market, government was forced to loosen the
control over the market.
Figure 2-9: Bulog's storage facility
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Figure 2-10: Market operation conducted by Bulog

2.2. Case studies of rice marketing chain
Due to the absent of national data regarding rice marketing chain, this research used case
studies around the country. The result is as follows:

2.2.1. Karawang Regency, West Java
Figure 2-11: Rice marketing chain in Karawang Regency, West Java, in 2011

The importance of the marketing chain in Karawang is that a high involvement of middlemen.
Around 86.21% of farmers sold their rice to rice milling through middlemen. Middlemen here
acted as rice milling agent. They did not buy rice themselves. They only connected farmers to rice
milling. For the service, they get fee both from farmer and rice milling.
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2.2.2. Cianjur Regency, West Java
Figure 2-12: Rice marketing chain in Karawang Regency, West Java, in 2011

It is interesting to note that all farmers sell their rice grain to collectors. Rice milling here acted
only as service facility paid by collectors to mill their rice without purchasing the rice itself. The
high dependency of farmers to collectors in the marketing chain was an indicator that farmers
could not access the market themselves.

2.2.3. Soppeng Regency, South Sulawesi

Figure 2-13: Rice marketing chain in Soppeng Regency, South Sulawesi in 2011

This case was from outside Java Island and it also showed that farmers depended on collector.
As high as 91.25% of farmers actually sold their rice grain to collectors. Only a fraction of
8.15% of farmers sold their produce directly to rice milling.
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2.2.4. Rice marketing chain in Wajo Regency, South Sulawesi in 2011
Figure 2-14: Rice marketing chain in Wajo Regency, South Sulawesi in 2011

This case from Wajo was different from other cases as the majority of farmers (65%) sold their
rice grain to farmers. But, there were still a large fraction of farmers (35%) sold their produce to
collectors.
From those case studies we may conclude that:
 Most farmers depend on collectors to sell their produce
 There was no farmer’s cooperative or association handling rice processing
 The marketing chain is varied according to regional situation
 Many supply channels and agents involved

2.3. Case studies of rice marketing chain
Table 2-5: Farmer's share analysis of rice market in Indonesia
Producer Price
(Won/20kg)

Consumer Price
(Won/20kg)

Farmer's Share
(%)

Marketing
Margin (%)

Wajo

11,820

15,340

77.7

22.9

Karawang

13,676

18,200

75.9

24.9

Soppeng

12,290

16,120

73.4

23.8

Cianjur

12,290

18,200

64.4

32.5

The table above shows that the price of rice in Indonesia is relatively cheap, especially at the
producer’s level. Farmer’s share is relatively low from 64.4% to 77.7%. Farmer’s share is the
proportion of how much farmers get relative to what consumers pay. The low percentage of
farmer’s share indicates that much of the share goes to other player in the marketing channel.
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In contrast to the farmer’s share, the marketing margin is relatively high from 22.9% to 32.5%.
It means that the performance of the market is not efficient enough.

2.4. Case studies of rice marketing chain
Table 2-6: Marketing margin analysis of rice market in Indonesia
Karawang

Cianjur

Soppeng

Wajo

Selling Price
(Won/20 kg)

Marketing
Margin (%)

Selling Price
(Won/20 kg)

Marketing
Margin (%)

Selling Price
(Won/20 kg)

Marketing
Margin (%)

Selling Price
(Won/20 kg)

Marketing
Margin (%)

Farmer

13,676

-

12,290

-

12,290

-

11,820

-

Collector

-

-

16,120

21.0

12,763

2.9

12,290

3.1

Rice Milling

16,900

17.7

-

-

14,300

9.5

14,040

11.4

Wholesaler

17,550

3.6

17,680

8.6

15,600

8.1

14,820

5.1

Retailer

18,200

3.6

18,200

2.9

16,120

3.2

15,340

3.4

Total Marketing
Margin

-

24.9

-

32.5

-

23.8

-

22.9

The table above indicates that the highest marketing margin goes to rice processing facility in
this case to rice milling industry. In Cianjur case, due to double function of collector as
middleman and processing agent, the highest marketing margin goes to the collector. The high
percentage of marketing margin of the processing facility may indicate that they don’t work
efficiently, high cost of operation will definitely increase marketing margin.
It is also interesting to note that performance of wholesaler and retailer in Karawang and Wajo
is very good with relatively small marketing margin. It means that they can operate efficiently.
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Rice Industry Situation in Korea

Chapter

1. Rice Industry Status in Korea
1.1. Rice production
Despite its small size in arable land, Korea still manages produce rice in a considerable number.
USDA data showed that Korea was the 14th largest rice producer country in the world with 4.2
million ton of milled rice equivalent. The following table shows rice production in Korea from
time to time (“Statistics Korea” 2016).
Table 3-1: Rice production in Korea
Year

Rice Production (ton)

2010

5,810,817

2011

5,615,916

2012

5,405,155

2013

5,631,689

2014

5,637,682

2015

5,771,026

Source: Statistics Korea

1.2. Rice consumption
Household rice consumption per capita in Korea is steadily decreasing. Due to improving
welfare, Korean people eat more variety of food, such as meat, vegetable, and fruit. The change of
the diet automatically reduces rice consumption. The following table and figure will show it
nicely.
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Table 3-2: Rice household consumption per capita in Korea
Year

Rice consumption per capita (kg/year)

2010

72.8

2011

71.2

2012

69.8

2013

67.2

2014

65.1

2015

62.9

Source: Statistics Korea
Figure 3-1: Rice household consumption trend in Korea
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Rice consumption for industry has been relatively stable at 550 thousand ton per year.

1.3. Rice export-import
In spite of rice oversupply in market, Korea still imports rice from overseas due to mandatory
regulation by WTO. In the past, rice was exempted from tariffication but from 2015, Korea has
been implementing tariffication for rice. Despite high tariffication, rice import policy still a threat
to local farmers. The following table and figure show rice import trend of Korea in the past.
Table 3-3: Rice export-import trend of Korea
Year

Export

Import

Net import

2000

58

155,114

155,056

2001

27

84,078

84,051

2002

36

136,223

136,187

2003

23

129,030

129,007
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2004

271

188,430

188,159

2005

18

120,183

120,165

2006

9

231,710

231,701

2007

506

241,738

241,232

2008

356

282,550

282,194

2009

4,166

247,516

243,350

2010

3,756

320,561

316,805

2011

3,726

531,525

527,799

2012

2,209

236,960

234,751

2013

1,508

580,036

578,528

Figure 3-2: Rice export-import trend of Korea

2. Rice Marketing Chain Status in Korea

Korea has a national data regarding marketing chain of agricultural produce, including rice,
from farmer to consumer. The data is compiled and published by Korea Agro-Fisheries & Food
Trade Corporation. The following data is for year 2014.
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Figure 3-3: Rice marketing chain in Korea

The figure shows that more than 60% of farmers sold their rice to farmer association. Farmer
association owns facility to process rough rice further into milled rice. It is called RPC (Rice
Processing Complex). There are two kind of RPCs: first one is owned by cooperative and the
second is private owned. Farmer association and cooperative can also involve in marketing by
creating rice brand and opening retail market. The following figure shows how farmer’s
association share increasing every year.
Figure 3-4: Rice distribution share change in Korea

The farmer’s share and marketing margin analysis were also carried out to know better the
situation of rice market in Korea. The result can be seen on the following table:
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Table 3-4: Farmer's share analysis of rice market in Korea
Producer Price
(Won/20kg)

Consumer Price
(Won/20kg)

Farmer's Share
(%)

Marketing
Margin (%)

Yangjaedong Wholesale Market
(Pyeongtaek-Seoul)

42,000

52,000

80.8

19.2

NH Hanaro Mart
(Pyeongtaek-Seoul)

42,700

53,000

80.6

19.4

Yangjaedong Wholesale Market
(Gimje-Seoul)

35,000

43,500

80.5

19.5

NH Hanaro Mart
(Gimje-Seoul)

35,700

45,000

79.3

20.7

Table 3-4: Farmer's share analysis of rice market in Korea
Yangjaedong Wholesale
Market
(Pyeongtaek-Seoul)
Selling Price
(Won/20 kg)

Yangjaedong Wholesale
Market
(Gimje-Seoul)

NH Hanaro Mart
(Pyeongtaek-Seoul)

NH Hanaro Mart
(Gimje-Seoul)

Marketing
Margin (%)

Selling Price
(Won/20 kg)

Marketing
Margin (%)

Selling Price
(Won/20 kg)

Marketing
Margin (%)

Selling Price
(Won/20 kg)

Marketing
Margin (%)

Farmer

42,000

-

42,700

-

35,000

-

35,700

-

NH RPC

-

-

48,500

10.9

-

-

41,000

11.8

Private RPC

46,750

9.1

-

-

38,800

8.7

-

-

Wholesaler

48,800

3.9

-

-

40,750

4.5

-

-

NH
Distribution
Center

-

-

50,000

2.8

-

-

42,500

3.3

Retailer

52,000

6.2

-

-

43,500

6.3

-

-

Hanaro Market

-

-

53,000

5.7

-

-

45,000

5.6

Total
Marketing
Margin

-

19.2

-

19.4

-

19.5

-

20.7
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Comparison Analysis Between Indonesia and Korea
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1. Rice Industry Status

The following is the summary of comparison between Indonesia and Korea regarding rice
industry status:
 Rice production & household consumption in Indonesia is higher than Korea
 Rice consumption in industry is higher in Korea
 Both Korea and Indonesia are net-importing countries for rice. Korea shows increase of rice
import steadily due to mandatory import regulation by WTO despite rice oversupply in the
market. Indonesia has more dramatic trend of rice import (high-and-low).
Despite its differences, rice industry on both country shows:
 Rice is important commodity
 Rice import threatens local rice industry

2. Farmland management system in Korea

The following table shows comparison between Indonesia and Korea regarding marketing
chain of rice.
Table 4-1: Rice marketing chain status comparison
INDONESIA

KOREA

Farmer’s dependency on collectors

High (35-100%)

Nonexistent

Farmers mostly sell rice as:

Rough rice

Rough rice

Farmer association’s distribution share

Very low to nonexistent

High (66%)

Distribution channels

Complex

Simpler

Average farmer’s share

Lower

Higher

Average marketing margin

Higher

Lower

Market efficiency

Lower

Higher

Highest proportion of marketing margin

Processing facility

Processing
facility

Collector’s marketing margin

3%

-

4
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Issues in Indonesia

Chapter

SWOT analysis can be used to identify problems and solutions, in this case, problems in
marketing channel management and what strategies that can be used to solve those problems. The
SWOT analysis result can be seen here on the following figure:

Figure 5-1: SWOT Analysis of rice marketing management in Indonesia






These are issues of rice marketing chain management in Indonesia:
Lack of national data regarding rice marketing chain from farmers to consumers
Few to nonexistent farmers’ associations/cooperatives that help in processing & marketing of
rice
Farmers have difficulty to sell rice in higher price because of few market options & low
quality grain
Government mainly focuses on improving production and productivity with little support on
market side

Statistics Indonesia does not publish national data concerning marketing chain of rice from
farmers to consumers. The agency does indeed publish data of marketing chain of rice from
producer to consumer. But, the producer here is considered as rice milling plant. Thus the agency
concerns about rice distribution as milled rice and excluding rough rice side. It may help a lot in
the policy making regarding rice distribution across provinces. But, from farmer’s point of view,
it is not enough.
In Indonesia, there are farmer groups and agricultural cooperatives. Most of them are small in
size and focus on increasing production and productivity. With lack of effort to organize bigger

5
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and better association, they are at stagnation and cannot touch processing and marketing side of
rice business.
Despite increasing demand of premium rice, many low-to-middle income households still buy
rice as a bulk without actual packaging. This translates to triumph of quantity over quality. That
means many farmers also still use to put focus on quantity before quality. With such low quality
grains, farmers cannot have higher price. It is worsen by the fact that farmers only have limited
market option.
It was mentioned before that rice is a political commodity. That is why government puts so
much effort on creating rice plentiful in the market and easy to get by consumers at reasonable
price. The Government indeed helps farmers by supporting them to better cultivate rice to
increase production that in effect should increase farmers’ welfare. In the past, the government
controlled rice flow from farmers to consumers via Bulog. Nowadays, they cannot do that. They
let the market controls itself. In spite of that, It should be better that they have a specific policy to
help farmers in the processing and marketing side.
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Suggestions

Chapter

Suggestions for policy improvement of rice marketing channels management is as follows:
1. Data collection
 Statistics Indonesia has already collect distribution data from rice milling to retailer and
rough rice price at farmer’s level in each province
 They should include farmers into the data to know better about marketing structure of rice
in full picture
2. Strengthening agricultural cooperative
 Improve legal framework
 Promote growth and networking of cooperative
 Promote professional management of cooperative
 Reducing number of small and inefficient cooperative
 Avoid policy in direct conflict with established cooperative
 Using incentive and penalty approach
3. Improve rice processing facility
 Support program for cooperative and private RPC in provincial level.
 Support program for DSC (Drying and Storage Complex) in regicidal level
 Focus on top rice producing provinces and regencies
4. Reducing independent rice collector as middleman
 Collectors should be promoted to join cooperative as non-farmer members
 Collectors can be recruited to give market information to the government
And these are suggestions for farmers:
 Farmers should organize themselves in an association or cooperative
o Farmer association/cooperative can help farmers process rice and sell it to market
o Farmer association/cooperative with its own rice processing plant can reduce farmer
dependency on collector
o Farmer association/cooperative can open new market channel (retailer shop)
o Farmer association/cooperative can make rice brands to increase market competitiveness
 Farmers should increase the harvest quality not only the quantity

6
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Introduction

Chapter

1. Background
The objectives to enhance inspection and control system for quality of foodstuffs and food
hygienic conditions to supply the population with safe food and foodstuffs by creating proper
environments for food safety, quality and hygiene were included in the 'National security concept
of Mongolia', which was approved by Order No.48 of 2010 of the Parliament of Mongolia and
'National Development comprehensive policy based on the Millennium Development Goals of
Mongolia', which was approved by Resolution No. 12 of 2008 of the Parliament of Mongolia.
Mongolia as a member of World Trade Organization is obliged to harmonize its national laws
and legislations with the provisions of international agreements and contracts related to food
safety such as Sanitary and Phytosanitary measures ('SPS'), Technical Barriers to Trade ('TBT')
and Codex Alimentarius's recommendations ('CAC').
As well, it is recommended the food and agriculture sector with strategical significance should
observe related international and EU standard requirements in order to meet main demands of
living of human populations.
Countries at the various stages of development are putting a lot of attention to ensure not only
the quality of food products but also the food security and avoid having various chemical residues,
which can affect the health of the people negatively. One of the integral parts of this concept is the
issue of drug residues.
Mongolian livestock is raised exclusively in the free pastureland conditions, so there is no
history of using any reactants, stimulants and other types of fodders with hormones and
genetically changed substances and even now they are not used for livestock.
Highly developed countries are putting strong requirements of providing reliable information
about the origin of the animal, slaughtering animals from the healthy regions free from infectious
diseases and controlling heavy metals, radio-active chemicals, growth promoters and other types
of the hormones, all types of the antibiotics, sulfanilamide, chemical poisonous substances, which
include chloride, phosphorus and nitrogen, and preparations used against insects of plants and
external and interior parasites of animals and pesticide residues.
Maximum levels of the residues in foodstuffs have been fixed and are used as main criteria for
internal monitoring and checking of imported livestock products.
The current situation is that countries importing food of animal origin import only from the
countries, which develop a residue control for their livestock products by using specific annual
plan and ensured its reliable activities.
This procedure has been implemented for many years in European Union countries and other
countries. The countries, which are interested to import meat started to require our 'Residue
Control Plan'.
Our country will be able to export livestock products with higher prices to the highly-developed
countries only in cases if we have a good residue control for livestock products by having
sufficient financial resources, veterinary diagnostic tools, diagnostic tools, skilled personnel, and

1
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annual residue control plan and meet international food safety criteria and requirements and
produce the products, which met all these requirements1.

2. General View of VDR
Residue control started as a public health item. Its main aim was to analyze meat for the
presence of dangerous residues. Today, residue control has a wider purpose.
In modern farming practices, drugs are being used on a large scale. The problem of satisfying
the dietary requirements of a growing world population is becoming increasingly acute. Drugs
that improve the rate of weight gain, improve feed efficiency, or prevent and treat diseases in
food-producing animals are critically needed to meet the challenge of providing adequate amounts
of food for that population.
But, the benefit of improved production from the use of animal drugs in food producing species
is not obtained without risk — the risk associated with drug residues that remain in the tissues of
treated animals at the time of slaughter.
If animal drugs were not absorbed or were metabolized to harmless products, there would be no
concern. Unfortunately, this is not usually the case. It is therefore necessary to collect data on
residues and their safety as a basis for establishing safe residue concentrations and withdrawal
periods for food animal drugs. And, it is equally important that slaughtered animals be monitored
for possible unsafe residues.
Drugs are applied in animal husbandry for different reasons. They are used to cure or prevent
diseases in animals, to increase feed efficiency and/or growth rate, and to sedate animals in order
to minimize the effect of stress. Since not all applications are of therapeutic character, it is
customary to term veterinary drug any pharmacologically active substance in animal husbandry,
regardless of its purpose of use and mode of application. In this context, substances used for
increasing feed efficiency and/or growth rate are also considered veterinary drugs.
As both human and veterinary medicine expand their armamentarium into more powerful
classes of therapeutic agents, the range of drugs with a potential of use in food-producing animals
is continuously widening2.

1

Food Safety National Program of Mongolia, 2009 - 02 - 04 .Nb 32. Joint Order of the Minister for Food, Agriculture
and Light Industry and other ministers
2
Drug residues in foods, Nikolaos A. Botsoglou, Dimitrios, J.Fletouris, 2004
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Research Range and Methods
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1. Background and Justification of the Research
It has been proved that various drugs used for curing and preventing animal diseases, and
promoting animal growth, exert effects on the human body; causing cancers, allergies, other
diseases, anomaly of organs and drug resistance. In this regard, some antibiotics (for example,
chloramphenicol) have been prohibited or restricted for use in food – producing animals, in a
number of countries in recent years. As well, annually planned monitoring of drug residues in
animal-derived products is made and those products, which have drug residues, are banned for
importing and selling.
The main exportable commodities in Mongolia are livestock, meat and meat products, and in
recent years those countries importing commodities from Mongolia have required evidences that
veterinary drugs and other chemical residues in animals’ meat and meat products, and by-products,
are free or not hazardous to human health. Particularly, veterinary and sanitation requirements of
the EU, Russia, Korea, Japan and China - which import or are going to import small intestines,
meat and meat products from Mongolia - have included laboratory certification revealing products
have no veterinary drug residues before importation. For example: European Union residue
legislation aims at a high level of human health protection, but has also to strike a balance
between different other legitimate interests such as animal health and animal welfare, protection
of the honest user of medicinal products and lawful pharmaceutical manufacturers and compliance
with trade agreements. In the implementation of the current legal framework a number of
difficulties have been identified. With the (M)RPL approach the European Commission has
proposed a temporary measure to address urgent problems related to prohibited substances in
particular in relation to third country trade.
The European Union has in accordance with Article 152 of its founding Treaty to ensure a high
level of human health protection in the definition and implementation of all its policies. The
European Union’s regulatory framework on pharmacologically active substances and veterinary
medicinal products (veterinary drugs or animal drugs) has been in place since the early 1990s and
has been further developed and detailed to meet the needs of protection of human and animal
health as well as the environment. It was prompted by the increased awareness of residues of
potentially harmful substances in food in Europe in general and the envisaged completion of the
European Single Market by 19923. Other developed countries are also presenting such
requirements.
Although there is basis to say that meat and by-products of livestock of our country - which
have pastured animal husbandry and relatively less application of chemicals are ecologically clean,
in the present time of uncontrolled use of imported veterinary drugs, availability of any veterinary
drugs from elsewhere for anyone, who has money, and free slaughter of own livestock and selling

3

The European Single Market is a customs union with common policies on product regulation, and freedom of
movement of all the factors of production such as goods, services, capital and labor
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their meat by owners, it has been doubtful to say we are producing ecologically clean products for
both domestic and foreign markets.
This opposing fact suggesting a Mongolian RCS, the readiness to globalization and
international trade will improve food safety and competitiveness in Mongolia which will lead to
Mongolian livestock industry. Also, while applying NRP, it can be a chance to introduce and
educate Mongolian public and market about the importance of food safety in domestic and
international markets.

1.1. Aim of the research
This research aimed to find suitable veterinary drug residue monitoring module for
Mongolia, generate theoretical knowledge, develop research methodologies, and ensure their
applications for the relevant organizations.
Implementation of this research project in broader scale collaboration with international
research organizations resulted in being effective work, which enriched the project outcomes, on
the other hand, was helpful for activities of enterprises in export and import and ensured outcomes
are applicable in practice.
It is seen that implementation of this project gave outcomes making contributions to solve
issues in providing food safety; protecting health of human populations, broadening of exports,
and supporting production of ecologically clean products. Above mentioned outcomes are
defining social, economic and scientific significance of this research.
This research goal is, to analysis veterinary drug residue sector of Mongolia and try to find
suitable veterinary drug residue monitoring module for Mongolia. In this research, RCS has been
focus in international environment and Korean experiences.

2. Research methods
Figure 2-1: The details of research range follow

Research range and methods
Task 1- Current status analysis of RCS in Mongolia
Task 2 - Study International environment of RCS

Task 3 Study regulatory outline of RCS in advanced
countries EU, Netherland, Denmark, Korea & Japan

environment of RCS
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2.1. Methodology

1.

To collect information and data (for pertinent information on a specific topic)

2.

Search research publication & articles

3.

Analysis of functions and roles of international organization

4.

Analysis of RCS in Mongolia

5.

Comparing Mongolian status of RCS in international organizations and will apply
advanced points to Mongolian RCS.
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Current Status Analysis of RCS in Mongolia
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1. Present status of livestock in Mongolia
Mongolia has the population of around 3 million within 1,564,116km2 and is located between
China and Russia (Figure 3-1).
Traditionally, nomadism is the center of Mongolian culture, and most of local population is in
animal husbandry which is 13% in Mongolian GDP. and gold account for a large part of industrial
production. Nowadays, livestock farming is still a very important part of Mongolian life and
providing livelihoods for more than 50 per cent of the population. Mongolia’s cold, arid climate is
only suitable for extensive, transhumant grazing with local, hardy breeds. This ancient grazing
system has proved itself for many centuries and remained sustainable through the political
changes of the past century. Today, Mongolia practices extensive livestock production under a
nomadic livestock management system that includes five species of domestic animal (horse,
camel, cattle, sheep and goats).
Figure 3-1: Map of Mongolia

1.1. Administrative Structure of Mongolia
Administratively the country is divided into 22 aimags (21 provinces plus the city of Ulaanbaatar),
338 sums (sub provinces) , including 9 duureg (districts) of Ulaanbaatar, and 1700 bags(subsums).
(Figure 3-2).

3

123

Figure 3-2: Administrative structure of Mongolia

The industry of animal husbandry is one of main income source and provides main food for
Mongolian so that it is important to keep the safety of food of animal origin and trade market.
Mongolia’s economy is centered on agriculture and mining. Mongolia has rich mineral resources,
and copper, coal, molybdenium, tin, tungsten

1.2. The Status of Livestock Industry in Mongolian
Mongolia has a long tradition of raising livestock in the vast territory. This is based on a system
of pastoral herding consisting of five kinds of livestock. Although Mongolian livestock breeds are
well adapted to harsh weather conditions, their productivity is not especially high. Animal
husbandry is the fundamental source of food consumption . Livestock workers make up 34.5% of
the total labor force. The livestock sector is responsible for 90% of total agricultural production
and comprises 12.5% of all exports.

1.3. The population of herdsmen households
In Mongolia, over 170,000 households work in livestock industry, local area of Mongolia. If
one household has 5 family members4, it means 850,000 of population live and work in country
side, Mongolia. Total population is under 2,5 million and 1.0 to 1.5 million people live capital city.
Then 850,000 mean most of rural side population works in livestock industry. It shows again the
importance of livestock industry in Mongolian economy.
4

usually more than 5 people consist of family in local, Mongolia
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1.4. Livestock production system in Mongolia.
1.4.1. The Transhumant Livestock Production System
Mongolia’s cold, arid climate is only suitable for extensive, transhumant grazing with local,
hardy breeds. This ancient grazing system has proved itself for many centuries and remained
sustainable through the political changes of the past century. Today, Mongolia practices extensive
livestock production under a nomadic livestock management system that includes five species of
domestic animal (horse, camel, cattle, sheep and goats). Intensive livestock management practice
has been initiated in 1970s in periurban dairy farms, but its contribution to national economy is
still low.
The average number of livestock in one herder household herd is 205. This number is a little
higher in the western part of the country. Herders live in gers, cylindrical, domed structures with a
wooden framework covered with felt. The ger is free-standing, not held in place by guy-ropes like
a tent. While the ger is easy to take down and erect and domestic equipment is designed for ease
of transport, the moving of the family’s gers and baggage requires frequent hard work and
transport. Fuel for cooking and heating is generally dried dung, except in the forest zone where
firewood is also used. Herders within soums are generally organised into family groups (khot-ail).
These family groups manage livestock collectively. Most herders practice transhumance; this
means that they must move seasonally with their livestock on the pastures. There are generally
four major movements per year coinciding with each season. There is a preference of locations by
herders for each of these seasons, although factors such as climate will have a major influence on
exact locations selected. Grazing lands are not owned by any private person, but transhumance is
typically organized at the level of local authorities to ensure that all herders have access to
sufficient grazing lands and water sources. The local authorities also consider the risk of spread of
infectious diseases when allowing herder movements. Under normal conditions, the movements
of a herder have to be within a fixed range of pastureland that is traditionally allocated to each
herding household. These allocated pasturelands tend to be within a bag. Cross-bag movements
are rare, also because grazing lands are poor and competition for feed is high. During the summer
period, Mongolian farming is characterized by free access to pasture, although the grazing of
livestock follows water systems that are shared between herders. There may be some contacts
with livestock from other herders at common water sources, although this will depend on the
water system i.e. river versus a well. During grazing, the herds of different herders do not mingle.
In the evening, the herders collect their animals from pasture and gather them around the ger.
The size of the livestock population increased in the period 2010-2015. At the end of 2015, the
livestock population consisted of 56.0 million animals, around 48 million of which were small
ruminants.
Table 3-1: Development of the livestock population from 2010-2015
Year

Camel

Horse

Cattle

Sheep

Goats

Total

2010

267,1

1901,7

2151,0

14273,9

13798,5

32,392.2
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2011

280,1

2112,9

2339,7

15668,5

15934,6

36335,8

2012

305,8

2330.4

2584,6

18141,4

17558,7

40920,9

2013

321,5

2619.4

2909,5

20066,4

19227,6

45144,3

2014

349,3

2995,8

3413,9

23214,8

22008,9

51982,6

2015

368,0

3295,3

3780,4

24943,1

23592,9

55979,8

Source: Mongolian Statistical Yearbook, National Statistical Office of Mongolia
In the national herd, camels comprise 0,82%, horses 5,87%, cattle 6,65%, sheep 44,24% and
goats 42,42% of the total population, respectively.
As of 2015, total livestock population number of our country was 56,0 million, including
3780,4 million cattle, 24943,1 million sheep, 23592,9 million goats, 368,0 camels and 3295,3
million horses5.
Pig and chicken populations, which are approximately 0,5 million, are too small to be
significant in the national production data. As for 2010, there were 24 842 pigs. Of those, 4 956
pigs were kept in intensive pig farms, while 54,5% of pigs were raised in the Central region, 17,1%
in the Khangai region, which involves Bayankhongor and Khuvsgul provinces of FMD free zone
and Arkhangai, Bulgan, Uvurkhangai and Orkhon provinces, and 28,3% in Ulaanbaatar area. In
Bayankhongor and Khuvsgul provinces, there are only 475 pigs and additionally 1 344 reindeer
are kept as livestock in the Northern periphery of Khuvsgul province.
In Mongolia’s extensive husbandry system, the distribution of livestock species depends mainly
on the accessibility of natural pasture and water resources because of the ecological adaptation of
different domestic animal species to different environmental conditions.
It is peculiar that herders graze their livestock in areas with better pasture and water supply
chosen by themselves in summer season. Livestock populations of native breeds have unique
capability of adapting to and living under severe natural and climatic conditions (from 40°C to 40°C), and spend winter season via grazing on winter pasture with poor nutritive value and
additionally eating small amount of handmade supplement feed.
The main reason why our country’s livestock population is not economically evolving,
despite the number of livestock populations increasing, is a lack of research revealing that meat
of Mongolian livestock is ecologically clean. Especially at present, regaining the status of FMD
free zone, where vaccination is not practiced in the territories of six provinces of western region, it
is important to demonstrate that meat of Mongolian livestock is ecologically clean.
Currently international trade from livestock sector is limited with an annual export of 10,000
tons meat to foreign countries. There is a real opportunity of selling animal derived products to
foreign countries, including Russia, China, Southern East Asian and Arabian countries. Such
opportunities will be provided through certification of animal health and safety requirements and
veterinary drug residue control system.
However, the lack of understanding on food hygiene with residue control opens the Mongolian
public to food hazard and block importers to trade Mongolian animal origin food to other
countries.
Nevertheless, advanced countries have continuously developed their own national standard
system and methods and international organizations have been trying to integrate and apply RCS
5

Statistical Yearbook 2015, Mongolian National Statistical Office (NSO)

126

to both advance countries and developing countries so that it remains unsolved issues and
difficulties. Firstly, the communication and negotiation for setting up standards and methods
which involved in their domestic market competitiveness and safety are difficult for all other
member countries to accept each other’s standard and system. Secondly, developing countries has
week points in techniques, trained manpower, finance, system and so on it is too hard for
developing countries to adapt and establish the standard of advanced countries’ one and
international guide line. Although international organizations (such as CAC) with advanced
countries have been working on reducing the gap of technical methods and RCS between
advanced and developing countries, there are still many unsolved issues in developing countries
including Mongolia. Thirdly, the understanding of residue control in national government and
officers is not enough to strongly carry it on as their national project, because of insufficient
financial support.

1.5. Slaughter-houses and markets
The major livestock marketing centers in Mongolia are Ulaanbaatar city (where about 40
percent of Mongolia’s population lives), followed by Darkhan and Orkhon cities and also
provincial centres. The general pattern of slaughter livestock movement is characterized by the
flow of animals from peripheral areas to the central region (Figure 3), mostly by truck and also on
foot in the traditional nomadic way with livestock accumulation at market-places and
slaughterhouses. Due to differences in prices, there is no movement of animals from eastern
regions into the proposed FMD free zone. There are almost 70 meat processing plants and
slaughterhouses in Mongolia, but traditional animal slaughtering process dominates. 9 meat plants
have the license to export meat and meat products to Russia and other countries.
National data for 2011 indicate that 34 slaughterhouses with an annual processing capacity of
85000 tonnes of meat and meat-products are operating (please note that there is difference in
capacity and actual production), mostly in Central and Western regions of the country.
Figure 3-3: Location of slaughterhouses and general pattern of slaughter livestock
movement in

Mongolia
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1.6. Livestock in the western region
Figure 3-4: Area and border line of Mongolian western region

Production data of western region
Number of animals of western region and exportable products (Annex)
Table 3-2: Number of animals (2010)
Name of provinces

Horse

Cattle

Sheep

Goats

Total

1.

Bayan-Ulgii

43451

66049

605038

778701

1529562

2.

Bayankhongor

91639

122427

705235

1696853

2643516

3.

Govi-Altai

73760

41969

769143

1594005

2505880

4.

Zavkhan

129392

149764

1554637

1295567

3135972

5.

Uvs

79252

118151

1215008

1070870

2499328

6.

Khovd

89038

109301

864364

1406292

2486697

7.

Khuvsgul

2287

Sanitary status of western region
The main reason why our country’s livestock population is not economically evolving, despite
the number of livestock populations increasing, is a lack of research revealing that meat of
Mongolian livestock is ecologically clean. Especially at present, regaining the status of FMD free
zone, where vaccination is not practiced in the territories of six provinces of western region, it is
important to demonstrate that meat of Mongolian livestock is ecologically clean.
Conclusions about the surveillance activities 2010-2011
The surveillance activities in 2010 and 2011 in the proposed FMD free zone without
vaccination followed two different approaches. In 2010 a wide geographical coverage was
achieved, while in 2011 a more in-depth investigation of herds in areas with a higher risk of FMD
incursion was conducted. Additionally, targeted surveys were conducted in the valley were the
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last outbreak in 2002 occurred. The results of all surveillance activities did not show any positive
results.
Therefore it can be concluded that FMDV infection is absent in the proposed FMD free zone
without vaccination and that no animals with antibodies against FMDV are present6.

1.7. Coordination with neighboring countries
The Mongolian veterinary service has close traditional cooperation with Russian veterinary
services at Federal and Provincial levels with information exchange about the epidemiological
situation in the countries, as well as implementation of joint activities in diagnosis and combating
TAD. During the last 10 years, more than 20 Russian veterinary experts on FMD, brucellosis,
epidemiology and food hygiene have delivered consultancy, training and monitoring services in
Mongolia.
Previously established Russian and Mongolian agreements on cooperation in the veterinary
field were reinforced on 11 April 2009 to facilitate the export of live animals and meat products to
the Russian Federation. As a result of epidemiological and laboratory monitoring for FMD and
FMDV infection in Mongolian livestock herds carried out by Russian veterinary experts in 2009,
in 2010 more than 3 000 sheep were exported to the Russian Buryat Autonomic Republic, which
is located immediately north of Mongolia.
The traditional cooperation with China PR in the veterinary sector is less intense than with
Russia, but the Mongolian veterinary service also undertakes efforts to improve this relation. In
2007, the Mongolian veterinary service organized a tripartite meeting of Chief Veterinary Officers
of Russian Federation, China PR and Mongolia in Ulaanbaatar with support from FAO TCPMON-3101-Strengthening Early Warning for Tran’s boundary Animal Disease Diagnosis.
Since this meeting, the emergency and quarterly animal disease information exchange between
Mongolian and Chinese veterinary services has become regular and a bilateral meeting was
initiated by China in the spring of 2009.
The Mongolian veterinary inspection authority that is responsible for border inspections (GASI)
has reached agreements with both neighbors about veterinary sanitary requirements for export,
import and transit of live animal and products of animal origin.

1.8. Main export commodities
Mongolian economy is dominated by services and agricultural products. The Mongolia trade is
primarily dominated by products, such as minerals, apparel, livestock, animal products, cashmere,
wool, hides, fluorspar, machinery and equipment, fuel, cars, food products and industrial
consumer goods.

6

Dossier for recognition of a foot and mouth disease free zone without vaccination, 2011)
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2. Present status of livestock in Mongolia
2.1. Current status and history
- EU requested to draw up residue monitoring plan in 1998.
- First article on residue monitoring needs were published in Mongolian in 2000.
- Residue testing laboratory at SCVL was established in 2001 by IAEA supported TCP
Mon/5/012 on “Monitoring of residues in livestock products and surveillance of animal diseases”
in 2003-2006 and equipped with HPLC in 2004-2005 with the KOICA project of 'Improvement of
testing capability of veterinary hygiene laboratories” and GS/MS in 2009 with the EU project of
'Animal health and livestock marketing”
- In 2003, 2004, 2006 chloramphenicol (more than the EU MRPL 0,3 μkg/kg) detected in
casings exported to EU and destroyed and chloramphenicol residue testing program for sheep
casings to be exported to EU was established7.
Although the antibiotic chloramphenicol is synthesized by soil microorganisms, including
Streptomyces venezuelae and several other fungi, chloramphenicol for medical use is produced by
chemical synthesis and used in both human and veterinary medicines (Vining and Stuttard, 1994)
[6]. Although this antibiotic has effect against a number of bacteria, its use for medical purposes
results in exerting various adverse effects on embryos, foetal development and inheritance, as well
as causing cancers and affects blood formation. Therefore, in this regard, the EU and many other
countries have banned the use of this antibiotic for food animals based on the assessments by
several international organizations during 1994-2005 (Wongtavatchai et al, 2005) [7,8]. The only
animal-derived commodity exportable from Mongolia into EU is casings from sheep and goats,
and the importing country should decide whether to export after testing for chloramphenicol
residue and EU countries have been doubling controls on the casings imported from our country
since 2003. It is scientific, practical, and socio-economic significance, that demonstration on
detection of antibiotics by competent laboratories of two countries in casings collected from
several farms in our country, where antibiotics, especially chloramphenicol are not so broadly
used in veterinary medical practice of Mongolia, is (might be) associated whether with that
livestock eat grasses containing matters with chemical properties similar to chloramphenicol [9].
This opposing fact suggests us to do research on grounds of chloramphenocol presence or residue
in sheep casings. Finally, it was natural occurance chloramphenicol. Research result published
journal in Analytical and Bioanalytical Chemistry, 20108.

7

-

The maximum level of residues in raw materials and food products established

-

Research project on antibiotic residue testing in meat products were initiated and
approved in 2005-2013

-

Mongolian National Residue Plan was drafted

Ts.Enkhtuya, Confirmatory analysis on chloramphenicol presence in certain number of pasture grass in mongolia, the
final report for Coordinated Research Project of IAEA, 2014.
8
Ts.Enkhtuya, Kh.Delger, Ch.Badrakhzul, D.Shinetsetseg.Veterinary drug residue survey for meat and milk. SCVL
proceedings- Diagnostics and advanced methods (2013), Mongolia
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2.2. National residue control program in livestock products
The objectives to enhance inspection and control system for quality of foodstuffs and food
hygienic conditions to supply the population with safe food and foodstuffs by creating proper
environments for food safety, quality and hygiene were included in the 'National security concept
of Mongolia', which was approved by Order No.48 of 2010 of the Parliament of Mongolia and
'National Development comprehensive policy based on the Millennium Development Goals of
Mongolia', which was approved by Resolution No. 12 of 2008 of the Parliament of Mongolia.
Mongolia as a member of World Trade Organization is obliged to harmonize its national laws
and legislations with the provisions of international agreements and contracts related to food
safety such as Sanitary and Phytosanitary measures ('SPS'), Technical Barriers to Trade ('TBT')
and Codex Alimentarius's recommendations ('CAC').
Countries at the various stages of development are putting a lot of attention to ensure not only
the quality of food products but also the food security and avoid having various chemical residues,
which can affect the health of the people negatively. One of the integral parts of this concept is the
issue of drug residues.
Mongolian livestock is raised exclusively in the free pastureland conditions, so there is no
history of using any reactants, stimulants and other types of fodders with hormones and
genetically changed substances and even now they are not used for livestock.
Highly developed countries are putting strong requirements of providing reliable information
about the origin of the animal, slaughtering animals from the healthy regions free from infectious
diseases and controlling heavy metals, radio-active chemicals, growth promoters and other types
of the hormones, all types of the antibiotics, sulfanilamide, chemical poisonous substances, which
include chloride, phosphorus and nitrogen, and preparations used against insects of plants and
external and interior parasites of animals and pesticide residues. Maximum levels of the residues
in foodstuffs have been fixed and are used as main criteria for internal monitoring and checking of
imported livestock products.
The current situation is that countries importing food of animal origin import only from the
countries, which develop a residue control plan for their livestock products by using specific
annual plan and ensured its reliable activities.
This procedure has been implemented for many years in European Union countries and other
countries. The countries, which are interested to import meat started to require our 'Residue
Control Plan'.
Our country will be able to export livestock products with higher prices to the highly-developed
countries only in cases if we have a residue control plan for livestock products by having
sufficient financial resources, veterinary diagnostic tools, diagnostic tools, skilled personnel, and
annual residue control plan and meet international food safety criteria and requirements and
produce the products, which met all these requirements.
Accordingly, the DSPP and VABA with the help of State Central Veterinary Laboratory
(SCVL) have developed a 'National Residue Control Plan for livestock products' in accordance
with European Directive 96/23/EC

2.3. Drugs and chemicals to be controlled in food products

131

and their acceptable amount in Mongolia
In 2012, there were 55 enterprsies in veterinary drug production and import, 116 or 36% of a
total of 437 kinds of pharmaceuticals and biologicals manufactured by 81 companies in 25
countries, included in the State registration of veterinary drugs, are vaccines, sera and
anthelmintics manufactured by Biokombinat state owned company, Mongolia and 7 other
domestic companies.
Majority of drugs imported in Mongolia have origins from China, Ukraine, USA, Northern
Ireland, Germany, UK, Turkey, India and Indonesia, and majority of them were drugs based on
albendazole, pyrethroids and ivermectins used for prevention of parasitic diseases. There are 62
antibiotics and 6 drugs of sulfonilamide group, and it seems exteriorly a number of antibiotics are
being imported, but approximately 70% of them are long and normally acting antibiotics, which
belong to tetracycline group.
The types of the chemical residues to be controlled in Mongolia based on 'A' and 'B'
chemicals, which are listed in EU Council Directive 96/23.
The pesticides and heavy metals are same.
'A' group substances. Anabolic substances and non-consumption substances
• Stilbenes
• Anti-thyroid substances
• Steroids
• Resorcilic acid lactones – Zeranol.
• Beta-agonists
'B' group substances. - Veterinary drugs and contaminants
B.1. Anti-microbial preparations (including sulphanilamides, kvolones)
B.2. Other veterinary drugs
• Anti-helminthic preparations and anti-hookworms and anti-protozoan drugs
• Anti-coccids
• Carbamates and piretroids
• Sedatives
• Non-steroid anti-inflammatory drugs
• Pharmacological other active substances
B.3. Other substances and environmental contaminants
• Poisonous organic compounds
• Phosphorous organic compounds
• Chemical elements
• Mycotoxins
• Colorants
• Other
Also some substances, which are prohibited to use in EU countries such as nitrofurons,
chloramphenicol, metronidazol are included here9.

9

Mongolian National Residue Plan, State Central Veterinary Laboratory, RCS, 2011
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2.4. Legislation and regulation review.
-

-

-

-

-

-

10

“Food Law” revised 2012: This law is a general one concerning the food safety; it
confirms the objectives to get a safe food, avoiding any damage to human health. In article
13 is focused the need for a control over the food safety; in 13.1.2 the “state inspection” is
the legal support for the establishment of the residue survey10.
“Food safety law”: In this law it is found a definition of the veterinary drug residues
(4.1.11); food business operators has to be registered and authorized (Art 6), specifically
for meat and meat products production (6.5.1). The question is to know to what extend
“farmers” are considered as food business operators and if they are identified and
registered. Traceability of the products is planned in Art 9. Finally in Art 11 (11.1.1), it is
clearly mentioned that “raw material is unsafe if it contains contaminants above the
maximum limit”. This can be a juridical base for follow up actions in case of discovery of
non compliant results(Law on food (1999-10-07))
“Maximum residue limits” have to be established by the administrative authority (17.1.2)
and a state control has to be done (Art 18). This can be the base for the establishment of a
national residue control plan.
“Regulations governing meat inspection”: This document summarizes all the requests for
slaughtering animals and requirements for hygiene essentially. However, it contains a point
which is in relation with the use of veterinary drugs, 12.4.7: “ Likewise animals which are
within 14 days after treatment with antibiotics, anthelmintics and preparations against
ectoparasites shall be denied slaughter”; such legal request is not compatible with a normal
use of veterinary drugs, which must have an official withdrawal period each(Food safety
law)
“Draft of National residue control program in livestock program”
This document can be considered as the normal accompanying document for an export
request to European Union. It is a Mongolian adaptation of some European examples. It
has been elaborated in the field of the establishment of a general NRCP for all kind of food
and the control of any residue. It does not intend to reflect any real situation11.
“Document on MRLs in Mongolia”: These tables seem to be the same as in Codex
Alimentarius. List of active substances and drugs registered in Mongolia12.
“Law on medicines and medicinal devices”: This law was published in 2010. It contains
good definitions as “prescription”, “pharmacies”. A council of medicines (A5) has a lot of
missions, advising the authorities, but nothing on the use, distribution and recording of
medicines. The state is in charge of the inspection of pharmacological activities (A6) and
veterinarians shall dispense medicines for animal use (A8.2). It is clearly forbidden to sell
medicines to citizens (A11.1.5), for pharmacies to deliver without prescription (A16.5) and
to dispense medicines if not authorized (11.1.4). It is well mentioned that veterinarians
treat animals with medicines bought to pharmacies (16.4). The single article on proper use

Draft of national residue plan 2011, 2013, 2015.
MaximumResidueLimitsforVeterinaryDrugsin FoodsCAC /MRL2 :2009,Directive MinisterofMoFA2010,№A/31
12
Bjorn Berendsen, Linda Stolker, Jacob de Jong, Michel Nielen, Enkhtuya Ts, Sodnomdarjaa R, Andrew Cannavan.
Evidence of Natural Occurrence of the Banned Antibiotic Chloramphenicol in Herb and Grass. Analytical and
Bioanalytical Chemistry, 2010, 397: 1955-1963
11
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(A17) does not say anything about animal use, when a paragraph tells us how doctors
inform patients….13

2.5. Veterinary Services and relevant government institutions
Veterinary Services were established in Mongolia first in 1923 and started to train national
specialists with higher education and the sector was reached to the new level.
As of 2011, there are approximately 2000 veterinary inspectors working in 329 districts; 21
provincial veterinary laboratories, SCVL, School of Veterinary Medicine and Biotechnology,
Veterinary Research Institute, State Veterinary Drug Testing and Confirmation Laboratory and
State-owned industry- Biocombinat and implementing measures of protecting animal health,
eradication measures from infectious parasite diseases. In the western region, chosen here for a
split system, 184 inspectors from GASI are present. At least 2 slaughterhouses agreed for export
by Russia. Some others close to Ulaanbaatar could be also recognized officially by importing
countries
The responsibilities and competences of other government organizations:
1. MoFLA
2. VABA Veterinary and Animal Breeding (VABA) was established in 2009 following a
reorganization of Ministry of Food and Agriculture. VABA is Government
Implementing Agency, responsible for all aspects of the implementation of animal health
and veterinary public health
3. General Agency of State Inspection (GASI). The General Agency of State Inspection is
the state’s centralized institution responsible for the conduct of all specialized inspection
tasks, including inspection for animal health and food safety issues in Mongolia. It was
established on January 1, 2003 and belongs to the Vice-Prime Minister. The GASI
ensures the control of compliance with legislations and other regulations, procedures and
standards, provides guidance and professional support to local specialized inspection
institutions, trains and re-trains qualified employees, and improves their working
conditions and social security.
The inspectorates within GASI related to animal health and veterinary public health services
are the State Department for Border Control, which is responsible for:
• Export and import inspection for live animals and animal-derived products,
• Inspection of veterinary drug importation, and State Department for Food Safety,
Production and Services Inspection is responsible for:
• Food safety inspection for animal-derived products
• Inspection of veterinary drug storage, sales, distribution and usage,
• Inspection of animal health and breeding activities, implemented by public and private
veterinary and breeding institutions on central, provincial and soum level,
• Inspection of animal movement and other animal health related matters
4. The State Central Veterinary Laboratory (SCVL) – In Mongolia, the first veterinary
diagnostic laboratory was established in 1947, from which later the current State Central
Veterinary Laboratory developed. It now operates as the main service oriented veterinary
laboratory of the Mongolian veterinary service. The State Central

13

Approve meat inspection rule, 2001 - 04 - 05 _N° 1729
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Veterinary Laboratory (SCVL) is the main central organization, which operates in the national
level as the head laboratory of the diagnostic and testing laboratory network. SCVL provides
systematic technical and methodological support to the provincial veterinary laboratories. It has
been accredited to ISO 17025 by the National Center for Standardization and Measurement seven
times and is successfully continue working activities quality administration system, reports its
work results to MoFLA
SCVL services in diagnosis and control of animal infectious diseases, providing advisory
surveillance and monitoring services for the eradication, control in Mongolia, checking and
testing of livestock products and licensing.
Every year the SCVL has regularly and successfully evaluated at the “Testing Schemes, carried
out its proficiency testing operations for food-borne infection and drug residues” as organized by
Department of Accreditation, Mongolian Agency for Standardization and Measurement and
international organization.
Activities of SCVL focus on the following areas:
• To Diagnose, survey and conclude infectious diseases in animals under biosecurity
conditions, and ensure confirmations of diagnosis by international reference
laboratories in case of necessity;
• To diagnose and survey animal infectious, parasitic, non-infectious diseases and
poisoning, issue certification after eradication of the diseases in livestock populations,
put laboratory control on the outcomes of veterinary prophylactic measures, determine
and conclude external factors associated with animal disease occurrences;
• To perform hygienic and sanitary inspections of agricultural raw materials and end
products, biochemical mycological, radiological, toxicological , pharmacological and
chemical residue testing in animal tissues, organs, feeds, water, soil and plants, and
hygienic inspections of pasture plants, hay, feedstuffs and animal housing, measure
related parameters, perform quality check and confirmations;
• To provide the relevant establishments with regular information on animal disease
incidences, distributions and diagnosis and hygienic parameters of animal derived
products, disseminate information on measures of preventing animal diseases and
poisoning, make warnings and provide with professional methodological advices for
the public, as well as provide veterinary laboratories with professional methodologies,
test hygiene, sanitation and quality of imported and domestically produced food
products of animal origins, in the markets, and issue certifications.
• Also, the laboratory implements such activities as establishing standards of hygienic
parameters of animal derived food products, providing the public and other
organizations with proper information on hygiene and quality of food products,
inform and warn about them for the masses, and organize monitoring and training
intended for improving professional skills of veterinary laboratories.
5. The State Laboratory for Testing and Certification of Veterinary Drugs (SLTCVD)
– is responsible for testing domestically produced and imported veterinary drugs
including vaccines, and issues quality certificates and recommendations for registration
or distribution of veterinary drugs.
6. The Veterinary Research Institute (VRI), which belongs to the Mongolian State
University of Agriculture of the Ministry of Education, Culture and Science (MoECS), is
responsible for research on animal diseases and research on vaccines and antigens.
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7. The Veterinary and Biotechnology School (VBS) – one of the 7 schools of the State
University of Agriculture of the MoECS and the only school responsible for veterinary
education in Mongolia. Ninety-nine percent of the veterinarians in Mongolia graduated
from the VBS of the Mongolian State University of Agriculture and former veterinary
vocational technical school. The veterinary course runs near to five years and around 80
students graduate each year.
8. Non-governmental organizations within the veterinary sector
The Mongolian Veterinary Medical Association (MVMA) – a non-governmental
organization of veterinarians, one of its main activities is to provide continuous education
for public and private veterinarians.

3. Problems of RCS in Mongolia & SWOT Analysis
3.1.

Problems of RCS in Mongolia

Government level
-

Lack of priority for a government commitment to national policy
Enforcement of such laws and regulations is usually poorly done.

-

Low priority to implementation of their veterinary drug residue measures

-

Inadequate resources to formulate and implement national programs
Financial resources are usually inadequate for law enforcement agencies to carry out their
work effectively

-

Support facilities such as laboratories are usual insufficiently equipped in terms

-

of both equipment and personnel

-

Wide land and low level of laboratory function in country side

Producer’s and consumer’s level
-

Stakeholders are not always involved in the formulation and implementation of food safety
programs

-

Most communities in Mongolia do not demand high qualities of livestock products and
most producers do not have profit motives for their production. There are 130 veterinary
laboratories at food market and some of producers are interested in establishing their
residue control and food hygiene system such as HACCP. However, the lack of law and
regulation leads to low level of compliance with food safety and related regulations.

-

There’s insufficient control on black market.
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-

The demand of an external market becomes too high so that it cannot fit to high quality
market in advanced countries even though there are more producers wish to export animal
origin food to advanced countries.

3.2.

SWOT Analysis

Strength
Clean environment/ Natural grazing /Organic food
Limited usage of antibiotics and hormones/ Drug free animals and Residue free meat /
Mainly focused countries in trade
In livestock industry is one of main income
low price of animal originated foods
Weakness
Weak enforcement laws
Insufficient legislations and regulations
Insufficient budget
Limited laboratory capabilities
Low demand from consumers
Low motivation from producers
High demand of international standards
Opportunity
In food safety: High demand for high food quality
- countries have RCS
- having the safety of animal derived food
In trade market: CAC, WTO SPS agreement
- updating international regulations and standards
- updated regulations and standards support to provide
high quality of derived foods
In economic: trade market opens
- traders and producers have increased income
- Increasing GDP
In techniques: new technologies and equipments
- techniques accurately detects various residues
- protecting the safety from various residues
Treat
In food safety: High demand for high food quality
- new demands for residue control
- too complicated system
In trade market: CAC & WTO SPS agreement
- updating international regulations & standards
In economic: trade market opens
- in high competition
- income decreased & domestic producers bankrupt
decrease GDP
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In techniques: new technologies and equipment
- invest more budget for equipment
- invest more budget for manpower
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Study International Environment of RCS

Chapter

1. Regulatory outline by international organizations & relat
ed international organization in RCS
The global nature of the food supply and world food trade has made food quality and food
safety international issues. Hence, since its inception, the World Health Organization (WHO) has
been working toward the improvement of food safety.
In partnership with the Food and Agriculture Organization of the United Nations (FAO), WHO
provides for the Secretariat of the Codex Alimentarius Commission (CAC). The latter
Commission is responsible for all matters pertaining to the implementation of the Joint
FAO/WHO Food Standards Program (Law on medicines and medical devices)

2. Codex Alimentarius Commission (CAC)
The Codex Alimentarius is a code of food standards for all nations. All members of CAC and
interested international organizations are invited to comment on proposed standards, including
possible implications for their economic interests. Members are encouraged to consult with
interested and affected parties in their countries. Codex standards are recognized by the World
Trade Organization as the international reference standards for food safety.
Development of standards, guidelines, and recommendations for veterinary drug residues in
food has been delegated by CAC to its subsidiary body, the Codex Committee on Residues of
Veterinary Drugs in Foods (CCRVDF), which is more routinely involved in risk management.
The work of this subcommittee is mainly supported by the Joint FAO/WHO Expert Committee on
Food Additives
(JECFA). The purpose of this program is to protect the health of consumers and ensure fair
practices in the food trade; to promote coordination of all food-standards labor undertaken by
international governmental and nongovernmental organizations; to determine priorities and to
initiate and guide the preparation of draft standards through and with the aid of appropriate
organizations; to finalize food standards..
CODEX Official Standards helps to set up international standards and provide guidelines to
member countries about establishment, sampling methods, glossary, MRLs and analysis methods
of pesticide residue.
The Codex Committee on Residues of Veterinary Drugs in Foods (CCRVDF) CCRVDF
proposes Maximum Residue Limits (MRLs) for veterinary drugs in foods (muscle, milk,liver, fat,

4
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etc.) from different animal species. 441 MRLs for 49 veterinary drugs (or group of veterinary
drugs) have already been adopted14.

2.1. Codex and the WTO Agreements
WTO members shall base their sanitary or phytosanitary measures on international
standards,guidelines or recommendations….
Codex standards, guidelines and recommendations are specifically recognised in the Agreement
on the Application of Sanitary and Phytosanitary Measures (the ”SPS Agreement”) as the
international benchmarks for food safety
National sanitary measures based on Codex texts are deemed to meet international requirements
for food safety

2.2. Cooperation between Codex and OIE
Whole food chain approach to food safety. Cooperation is important to minimize overlaps and
avoid gaps in standards falling within the scope of both organizations, so as to ensure a farm-tofork approach to the safety of foods of animal origin.
OIE already participates actively in Codex work, e.g. in CCMH,CCRVDF and CCFH.
OIE Working Group on Animal Production Food Safety. Advisory group established in 2002
with participation of experts from Codex. OIE ad hoc Groups on Identification and Traceability of
Live Animals (since 2005) and on Animal Feeds (October 2006)15.

3. World trade organization (WTO).
Members of the WTO are obliged to observe a series of regulations and accords which have
been agreed jointly and are binding in nature; failure to conform can lead to sanctions being
imposed by the other members. The most important to mention are the agreements on SPS.
The SPS Agreement covers all measures whose purpose is to protect the health of humans or
animals against risks borne by food, to protect human health against diseases which can be
transmitted by animals or plants and to protect animals and plants against diseases and pests.
The SPS Agreement includes among other things the obligation to establish national
enquiry points for all matters relating to the respective agreements and to provide information on
a reciprocal basis on measures which may act as a barrier to trade (notification), along with
recommendations on the use of international standards16.

14

Paul Brent, The Regulatory Framework for the Control of Residues of Veterinary Drugs in Food (Working paper
Joint FAO/WHO Technical Workshop on Residues of Veterinary Drugs without ADI/MRL)
Codex Alimentarius; http://www.codexalimentarius.net/web/index_en.jsp,
15
CAC member OIE statistics report, (http://faostat.fao.org/)
16
Guidelines for the design and implementation of national regulatory food safety assurance programme associated
with the use of veterinary drugs in food producing animals (CAC/GL 71-2009)
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3.1. SPS agreement
The principles also apply to all technical requirements which serve to protect the health of
humans and animals and the purpose of plant quarantine (SPS measures), but they do so in
modified and weakened form. The right of WTO members to restrict trade by means of SPS
requirements and measures is enhanced, but the limits are also clearly defined.
Every country is granted the right to determine the appropriate level of protection for its
sovereign territory and its population itself (Appropriate level of Protection, ALOP).
SPS measures which result in restrictions on trade may only be taken on the basis of scientific
data and findings on potential health risks for humans, animals and plants.
If an exporting member country is able to demonstrate that its measures can offer the same
level protection as that required by the importing country, then the latter should accept this as
being equivalent. WTO members cannot refuse to enter into consultations on the equivalence of
protective measures if another member wishes this.
In the interests of transparency, the members must publish their SPS provisions. Every WTO
member must designate a national notification and enquiry point. This is responsible for receiving
notifications, for making the full text of SPS measures available to interested members, and for
answering requires for further information on new or existing measures(Food safety law)
The SPS Agreement expressly recognizes the international standards, guidelines and
recommendations which have been and are being drawn up by three supranational organizations:
the CAC, OIE, and the International Plant Protection Convention (IPPC).

3.2. Special considerations for developing countries in the S
PS Agreement
It is recognized that developing countries have difficulties in meeting certain requirements
associated with the implementation of sanitary or phytosanitary measures and which come into
play in connection with technical regulations, standards and conformity test. According to the SPS
Agreement, the advanced countries should provide support to developing countries in a spirit of
partnership to open up access to export markets and in the application of sanitary and
phytosanitary measures.
If they so request, developing countries should be allowed specified exceptions for a limited
period time to either that whole or part of their obligations to observe the SPS agreement. Various
international institutions have launched programs which provide technical assistance in this
connection17.

17

1) World Trade Organization WTO, https://www.wto.org/
2) WTO Technical Cooperation Handbook on Notification Requirements, Agreement on the Application of Sanitary
and Phytosanitary Measures, WT/TC/NOTIF/SPS/1 Part V, 1996
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4. World organization for animal health (OIE)
OIE is one of the three international organizations specifically referred to in the SPS Agreement.
Within its mandate under the WTO SPS Agreement, to safeguard world trade by publishing health
standards for international trade in animals and animal products (develop normative documents as
international reference).
Also one of objectives of OIE, to provide a better guarantee of the safety of food of animal
origin and to promote animal welfare through a science-based approach (Better guarantee of food
safety, with greater synergy between OIE and CAC, Standard setting activities for animal welfare
as a leading organization
OIE is involved, through its Collaborating Centre for Veterinary Drugs (ANMV-AFSSA,
France), in a continuing program of training and dissemination of regulatory and technical
information on veterinary drugs. Information can also be found on the website of the OIE
Collaborating Centre18.

18

1)Richard J. Dawson, The role of the Codex Alimentarius Commission in setting food standards and the SPS
agreement implementation
2)World Organization for Animal Health OIE, www.oie.int
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Regulatory Outline of RCS in Advanced Countries

Chapter

1. Global Harmonization of Regulatory Requirements

1.1. Farmland use in Viet Nam and in the Red River Delta
The legislation on the use of veterinary drugs in food-producing animals is regulated many
authorities throughout the world, all concerning the quality, efficacy, and safety of the use of these
agents. However, considerable variation in the regulatory process is recognized to occur within
different countries; licensing requirements may range from highly controlled to minimal
inspection.
In some developing countries, there is no legal framework for prescription of veterinary drugs
and, in some cases, they can be marketed without any type of review process by a regulatory
authority. As food laws in many developing countries reflect their primary need to ensure an
adequate supply of safe and wholesome food for the rapidly expanding population, drugs are
usually more widely used in food-producing animals and under less rigorous systems of control
than in the developed world. However, this can cause problems to the developed world,
particularly with exports of animal products from developing countries.
Harmonized legislation relating to food safety does not exist even among countries of the
developed world, and, therefore, a barrier to international food trade is often produced due to
distortion of the conditions of competition in the market. Usage of veterinary drugs in any country
usually complies with domestic
MRLs in the edible animal products. Problems emerge, however, when these products are
exported to markets where MRLs for a particular drug have not been established and default
tolerances apply. In these cases, noncompliance of the imported product is the direct result of a
drug not being needed or registered in the importing country and the procedural default tolerance
being applied. All food importing or exporting countries run the risk of encountering such
situations, which may have a significant impact on trading relationships; weaken consumer
confidence; and impose considerable dislocation, uncertainty and, costs on exporting countries.
Nevertheless, such situations, even when differences in dietary habits and agricultural practices
are taken into account, rarely place consumer health and safety at risk.
Some critical differences in risk assessment procedure lead to confusing situations on a
worldwide basis.
In modern agricultural practice, where herd and flock health is controlled and adequate records
are maintained, detection of violative drug residues in the edible animal products is unlikely.
Whenever they appear, violative residues are the result of inadvertent contamination due to
management mistakes or to individual variations in animals’ ability to eliminate drugs. Therefore,
factors of management and/or biological origin should always be considered by farmers,

5

143

veterinarians, and regulatory agencies for a safe and wholesome food supply(Law on medicines
and medical devices)

2. Regulatory outline in the European Union
Residue control in the European Union has the primary goal to protect consumers from
intolerable health hazards which may be associated with residues of veterinary drugs or nonlicensed or forbidden substances in animal products.
EU-residue programs are based on two principles. On the one hand, they pretend to be a
monitoring program, merely focused on checking for illegal residues to get information about
their (mis-)use. On the other hand, they appear to be an inspection program, leading to the need to
condemn the carcass in the case of positive findings.
According to Directive 86/469/EEC of 16 September, 1986 (49), and its amendments,
each Member State is required to test for the presence of antibiotics and other veterinary drug
residues in edible animal products. Under the EU Annual National Plan (ANP) program, each
Member State has to submit every year to the Commission a monitoring plan taking into account
the specific national situation and setting out the national measures to be taken. The Commission
examines the plans communicated by Member States to determine if they conform to the
provisions laid down by Directive 86/469/EEC.
These plans are updated each year in search of new substances and in light of the experience
gained from positive samples recorded during previous year or improvements on analytical
techniques. The European Union requires the Member States to report the results of National
Plans to the Commission that will possibly publish the data in the future. Countries exporting to
the EU are also required to present comparable results19.

3. Regulatory outline in the Netherland
The Netherlans RCS is same as EU country RCS. The main target in the Netherlands residue
examination programmes is fresh meat, which also includes the liver, kidney, fat, dairy products,
eggs, live animals and animal feed. The most important instruments are the so-called national
residue plans, based on national legislation in accordance with the legislation of the European
Union. The feedfactory as well as the farm have programmes for animal feed investigations.
There are also the industry-initiated and executed programmes for the examination of forbidden
compounds in cattle and veal (Product Boards for Livestock, Meat and Eggs)20.

19

20

1) Terrestrial Animal Health Code.
2) Gudrun Gallhoff, The European Union’s Regulatory Framework on Veterinary Medicinal Products, Brussels,
Belgium (Working paper Joint FAO/WHO Technical Workshop on Residues of Veterinary Drugs without
ADI/MRL)
3)Treaty Establishing the European Community (http://europa.eu.int/eur-lex/en/search/search_treaties.html)
Imports of animals and their products from third countries: Provision of guarantees equivalent to EU requirements
on residues of veterinary medicines, pesticides and contaminants. (EU & other countries import requirements)
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4. Regulatory outline in the Denmark
Denmark is a constitutional monarchy, which consists of 5 regions and 98 municipalities and
have autonomous status and are largely self – governing.
The main ministry responsible for official controls in Denmark is the Ministry of Food,
Agriculture and Fisheries.

4.1. Control system for imports of animals and products of
animal origin
DVFA, the International Trade Division is responsible for; import of live animals and products
of animal origin; the transposition of EU Legislation on imports into national law; and the
organization of a harmonised implementation in the different regions through instructions,
manuals, training and supervision.

4.2. Control system for veterinary medical products (VMP) a
nd residue
The Danish Medicines Agency, which is part of the Ministry of Health and Prevention, is the
CCA responsible for the authorisation and control of the manufacture and distribution of
veterinary medical products (VMP).
The NVI and DMA have jointly developed the VetStat database to monitor the distribution and
quantity of VMP used. All pharmacies, feedmills and private veterinary practitioners must enter
data on VMP dispensed and/or used into VetStat.
VMP intended for use in food producing animals are prescription only medicines.
The DMA is responsible for controls on medical products at wholesalers and retailers and use
of medicated pre-mixes for the manufacture of medicated feeding stuffs in feed mills.
The LOS-database of Danish Medicines Acency is the major tool used to collect inspection
data on veterinary medicine producers and wholsalers.
The RVFA carry out controls on the distribution and use of VMP at veterinary practices and on
farms.

4.3. Residue controls

The DVFA is the competent authorities responsible for residues and national residue control
plan activities comprising planning implementation, supervision and follow up.
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4.4. Official controls

on residues

The RVFA carry out all sampling under the NRCP. Each RVFA, has a contact person for
residue related matters.
Following the preparation of the NRCP by the DVFA, the NFI appoints project managers for
each ‘projects’ (a group of analytes) within the plan. The project managers prepare detailed plans
for their projects, which are then distributed to the relevant control laboratories. The control
laboratories prepare sampling plans based on these project plans and send request for sampling to
each RVFA. Each request specifies the type of animal to be sampled and the time period during
wich the samples should be taken. It also includes sampling instructions, sampling equipment and
the appropriate laboratory submission form. If samples are not received within the specified time,
the responsible laboratory sends a reminder to the contact person or, in the case of
slaughterhouses to the official veterinarian.
The control laboratories oversee sample collection and delivery and issue reminders when
samples are overdue. They provide quarterly reports to the DVFA on progress in implementing
the plan. Regular meetings take place between the NRL and the control laboratories on the
implementation of the NRCP.
Official veterinarians in slaughterhouses carry out sampling suspected of having been treated
with either illegal substances or of having received unauthorised treatment with licensed VMP.
Suspect animals are detained in the slaughterhouse pending the laboratory result. If noncompliant results are found, the carcasses are destroyed. The Veterinary Task Force may also give
assistance to the RVFA in residue related matters21.

5. Regulatory outline in the United States
The regulatory authority for approving veterinary drugs in the United States resides with the
Food and Drug Administration (FDA) Center for Veterinary Medicine (CVM), of the Department
of Health and Human Services.
Once a drug is marketed, the FDA continues, through post marketing surveillance, to oversee
the safety and efficacy of the drug. In this role, however, FDA control over the usage is reduced
considerably because the regulatory authority for determining compliance of animal-derived food
with established tolerances rests with the USDA Food Safety and Inspection Service (FSIS). FDA
regulates and inspects foods other than meat and poultry and regulates animal feeds.
FSIS is the agency responsible for enforcing the Federal Meat Inspection Act and the Poultry
Products Inspection Act. Under these laws, FSIS is responsible for ensuring that USDA-inspected
meat and poultry products are safe, wholesome, free of adulterating residues, and accurately
labelled. As part of this responsibility, FSIS conducts the National Residue Program (NRP) to
help prevent the marketing of animals containing unacceptable (violative) residues from animal
drugs, pesticides, or potentially hazardous chemicals.
The specific objectives of the NRP are to assess and communicate the exposure potential from
residues in the US meat and poultry supply, to prevent live animals with violative concentrations

21

EU report, DG(Sanco) 2011-8915 - final report of an audit carried out in
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of residues in their tissues from being presented for slaughter, and to prevent edible tissues from
slaughtered animals containing violative concentrations of residues from entering the food supply.
The results from the monitoring programs, which are conducted on an annual calendar year basis,
can define the profile of residues over time and highlight potential problems for which intensive
testing may be necessary to protect the public health. They can also provide a good foundation for
long-term future planning, helping the agencies to implement a fully coordinated approach to
residue control and prevention.
In the US, the effort to reduce the incidence of antibiotic residues in the meat supply involves
not only FSIS and FDA but also the farmers, their trade associations, feed manufacturers, and
veterinarians. Agency representatives advise the industry and other involved parties on the
problem and provide resources such as educational materials and field tests to resolve the residue
problems on the farm, before the animals are sent to market. When these efforts do not produce
the desired results, FSIS implements intensive in-plant testing programs to detect the residues in
the meat at slaughter and takes corresponding regulatory action against the offending producers22.

6. Regulatory outline in Japan
In Japan, veterinary drugs used for food production animals are imposed legal controls under
the Pharmaceutical Affair Law and Food Sanitation Law. The Pharmaceutical Affair Law
regulates the approval and use (appropriate dose level, route of administration, withdrawal period
etc.) of veterinary drugs for food production animals such as cattle, horse, pig, chicken, Ž sh, etc.,
to protect animal health. This is function of the Ministry of Agriculture Forest and Fisheries
(MAFF). The Food Sanitation Law regulates residues of veterinary drugs in food to protect
human health, in other words, to keep the food safe. This is function of the Ministry of Health and
Welfare (MHW).
The MHLW has a national monitoring programme on residues in animal origin foods. The
purpose of the monitoring programme is to confirm the compliance of products in the marketplace.
The quarantine stations under the jurisdiction of the MHLW monitors imported products and the
local governments monitor the products in the domestic markets. The tests on veterinary drug
residues are performed by the official laboratories in quarantine stations and local governments.
The positive list system was introduced in Japan for agricultural chemicals such as pesticides,
feed additives and veterinary drugs in May 2006. The system, the so-called positive list system, is
aimed at prohibiting the distribution of foods that contain agricultural chemicals such as pesticides,
veterinary drugs and feed additives unless MRLs for them are established under the Food
Sanitation Law. Under this system, Japan is going to clarify quantitative limits of chemicals that
are allowed to remain in foods. It will prohibit foods from being distributed in the domestic
market when these chemicals are detected at levels exceeding the established limits in the foods23.

22
23

the Netherlands, 2011, Monitoring of residues and contaminants in live animals and animal products, including
controls on veterinary medicinal products
Final country profile of Denmark. On food and feed safety, animal health,animal welfare and plant health' DG
(SANCO)/8102/2009.
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7. Regulatory outline in Korea
The National Veterinary Research & Quarantine Service (NVRQS) impose on registration for
use of veterinary drugs also Korea Food and Drug Administration (KFDA) fixed the maximum
residue limits (MRLs) for veterinary drugs in food. Basically, KFDA set MRLs based on the
veterinary drugs residual data. Moreover, KFDA estimates the theoretical maximum daily intake
(TMDI) with food consumption data and population mean body weight. Recently, 116 veterinary
drug MRLs including banned veterinary drugs have been established and other 32 veterinary
drugs MRLs will be established within 2009. In 2010, MRLs among antibiotics and synthetic
antibacterial agents in livestock fishery products (including milk and eggs) and honey (including
royal jelly and propolis) which have not been set in Korea Food Code and Codex Alimentarius
Commission (CAC) will be regulated as uniform limit (0.03 mg/kg). In future, veterinary drugs
will be controlled strictly to strengthen public health by improving analytical method.
The Korean National Residue Programme comprises three different approaches for evaluating
domestic and imported foods of animal origin: monitoring, surveillance/enforcement and an
exploratory test programme.
Definition
"Monitoring program" means a residue testing program, which is designed to
prevent or decrease chemical contamination and residues. a. Monitoring of residue in animals
before shipment: residue monitoring in urine or blood of live animals submitted by farmers to the
Animal Health Laboratory or the Health and Environment Laboratory of municipality or province
(hereafter, AHL) prior to shipment b. Monitoring of residue in meats after slaughter: residue
monitoring in muscle, kidney, liver or others of slaughtered animals sampled at the point of
slaughter by the AHLs.
- "Surveillance & Enforcement testing program" means a residue surveillance program, which
is designed for suspicious animals or animal products. Animals or animal products from residueviolative farms, animals for urgent slaughter and animals with abscess or injection lesions may be
selected.
- "Exploratory program" means a residue testing program which is designed to analyze
substances with no MRLs or substances which are not included in the residue monitoring or
surveillance & enforcement testing program. The results of the exploratory program shall be used
in the establishment of the subsequent residue surveillance program.( Article 2 (Definitions) of
The Korean National Residue Program for meats)

7.1. For domestic livestock products
The Korean National Residue Program (NRP) consists of three sampling plans for domestic
foods of animal origin: monitoring, surveillance and exploratory testing.
Monitoring and surveillance testing programs are routinely implemented by 17 Provincial
Veterinary Services for domestic foods. The target species of KNRP were
food-producing animals including cattle, pigs, chicken, duck, sheep (goat), and horses. The
residue sampling was focused on veterinary drug and pesticide residues in animal tissues such as
muscle, kidney and liver. The NRP for domestic residue
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testing serves as a control system for chemical residues and contaminants in foods of animal
origin in Korea.

7.2. For imported

livestock products

Monitoring and surveillance/enforcement testing programmes are routinely implemented by 17
Provincial Veterinary Services for domestic products and regional offices of the Animal and Plant
Quarantine Agency (QIA) for imported products. The exploratory project conducted at QIA
headquarters is designed to test substances that are not included in monitoring and enforcement
testing programmes.

7.3. For Pesticides and Other Contaminants

Three government agencies – the Ministry of Food & Drug Safety (MFDS), the Ministry of
Agriculture,Food and Rural Affairs (MAFRA) and the Ministry of Environment (MOE) – handle
pesticide related matters. MFDS regulates pesticide residues in foodstuffs. MAFRA is responsible
for pesticide registration and MOE is responsible for testing pesticide levels in water, soil and
agricultural products.
MFDS is responsible for regulating pesticide residues in foodstuffs, in accordance with the
maximum residue levels (MRLs) set in the Food Code. As of December 2015, MFDS has set
MRLs for 449 pesticides in agricultural products. The Food Code also lists MRLs for 82
pesticides and 147 veterinary drugs in meat, fish, eggs and milk products24.

24

1) Richard Ellis, Regulatory Approach for Control of Residues of Veterinary Drugs, FDA, CVM, USA (Working
paper Joint FAO/WHO Technical Workshop on Residues of Veterinary Drugs without ADI/MRL)
2) Shigeki Yamamoto, Historical Perspective on the Regulation of Veterinary Drugs Residues in Food: Japan
3) Food Addit Contam Part B Surveill. 2015;8(2):106-12. Epub 2015 Feb 19. Veterinary drug residues in domestic
and imported foods of animal origin in the Republic of Korea.
4) Kang J1, Park HC, Gedi V, Park SJ, Kim MA, Kim MK, Kwon HJ, Cho BH, Kim TW, Lee KJ, Lim CM.
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Discussion, Conclusion and Recommendation

Chapter

1. Discussion
In the last years, one of the problems of most human beings concern worldwide has been food
safety. Therefore, attentions of the government of Mongolia on this issue are increasing year by
year and national programs and projects were developed and are now being implemented.
An important part of food securitty, which includes a number of issues such as food supply,
quality and adequacy, is food safety. In order to ensure food safety in Mongolia, where animal
derived food products account for the majority of daily food consumption by human populations,
the most important issues are to implement uniformly the closely interconnected activites such as
freeing livestock populations from various infectious and parasitic diseases, use of veterinary
drugs for curative and preventive treatments of animal diseases, quality and effects of which are
validated multilaterally, and regular monitoring and certification of animal derived products for
causative agents of zoonoses, and residues of veterinary drug used in animals. Central, aimag’s
and city laboratories with the status of veterinary service providers, responsible for certification
and testing animal derived food products have had multiple years experiences in determining
some bacteria, toxins and total contaminations in animal meat and milk. More than 50 laboratories
established in the last two decades started to do above testing activities. However, both technical
and human resource capacities in measuring veterinary drug and chemical residues in animal
derived food products have not been fully formed in the laboratories of both veterinary and
specialized inspection agencies at all levels.
As a result of establsihement of residue control laboratory at SCVL with main duty of
conducting hygienic testing and certification of animal derived products within the framework of
the project implemented by IAEA since 2002, and KOICA project from 2004 to 2006, and EU
project in 2009 the capacities of qualitative and quantitative detections of some commonly used
antibiotics in animals were built and therefore implementation of this Coordinated research
project “Confirmatory analysis on chloramphenicol presence in certain number of pasture grass
in mongolia” supported by IAEA was possible.
In 2012, there were 55 enterprsies in veterinary drug production and import, 116 or 36% of a
total of 437 kinds of pharmaceuticals and biologicals manufactured by 81 companies in 25
countries, included in the State registration of veterinary drugs, are vaccines, sera and
anthelmintics manufactured by Biokombinat state owned company, Mongolia and 7 other
domestic companies.
Majority of drugs imported in Mongolia have origins from China, Ukraine, USA, Northern
Ireland, Germany, UK, Turkey, India and Indonesia, and majority of them were drugs based on
albendazole, pyrethroids and ivermectins used for prevention of parasitic diseases. There are 62
antibiotics and 6 drugs of sulfonilamide group, and it seems exteriorly a number of antibiotics are
being imported, but approximately 70% of them are long and normally acting antibiotics, which
belong to tetracycline group.

6
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Questionnaire by Stephan Gibson in 2012. In general, veterinarians appear to under-report the
use of Fenbendazole. Of the herders, 59% reported using drenches‖ (understood to be
Fenbendazole and albendazole) in the last 6 months, second only to ivermectin (73%) in use, and
double that of penicillin (28%). However, only 10% of veterinarians report Fenbendazole as one
of the three most commonly used drugs, with penicillin (70%) taking second place to ivermectin
(81%). Additionally, penicillin and oxytetracycline appear to be over-represented in the
veterinarians’ estimation of use compared to the herders’ reported use.

2. Conclusion
Due to the increasing demand for food safety, RCS has been interested in the world. Also, it is
getting important in trade market. For residue control in the world, there are many organizations
within food safety and hygiene, such as FAO, WHO, OIE, CAC (FAO/WHO) and WTO, and
agreements like TBT, SPS and so on. Residue control in food safety has various co-related issues.
Advanced countries are interested in high technique measures and methods to protect their
public health and domestic markets. There are many advanced countries and they have different
systems, standards, technical methods to analyze residue. Additionally, there are some countries
which use their standard in the region such as EU, South America and other united region group.
Because of the difference of systems and standards, there are problems to unify the international
standard for residue control.
While advanced countries develop their residue control system and techniques, most of
developing countries (including Mongolia) have difficulties to adapt and develop residue control
system. Because the countries have insufficient resources such as framework, government
supports, budget, technical level and so on. However, as public awareness of food safety and
quality issues grows, there is increased pressure on governments to address these issues.
Although most of developing countries want to develop their residue control system for trading;
which is to increase their income, it is already activated in advanced countries that high level
requirement and regulation has been set up in residue control system.
There are also some supports to developing countries with some exceptions of SPS. However,
it is not an option to have established RCS in developing countries but also is necessary to have it.
To set up this, Mongolia has to initiate the RCS to protect the domestic public health and to
support producers for maximizing Mongolian national income in livestock industry.
The system for the control of residues of veterinary drugs in Mongolia has been designed and
established, however, there are still many problems to be faced which need to be phased out,
relating to facilities, human resources, and laws enforcement.
For the residue control system, it urgently needs to solve the legislations, regulations, technical
development, establishment of capability building and so on.
In government level, it is required to set up high priority to establish RCS with accepting
international standards, acquiring international support and educating producers and consumers.
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3. Recommendation and Suggesting Module
3.1. Recommendation number 1:

Need Legal enviroment

Legislations and regulations includes following factors;
• To authorize veterinary drugs and particular chemicals before they are put on the
market
• To authorize the use of veterinary drugs in food producing animals
• To prohibit the use of certain substances for specific purposes in food producing
animals
• To evaluate the safety of residues of pharmacologically active substances according
to human food safety requirements
• To use specific requirements in primarily sampling and investigation procedures,
requirements on the documentation of use, indications for sanctions in case of noncompliance, requirements for targeted investigations and for the establishment and
reporting of monitoring programs
• To verify imported the food of animal origin.
1.1. Regulations for control of veterinary drugs and residues
o Authorizing veterinary medicinal products
o Using of veterinary drugs in food producing animals
o Prohibiting the use of certain substances for specific purposes in food producing
animals
o Evaluating the safety of residues of pharmacologically active substances
according to human food safety requirements
o Rules on food control in general
1.2. Regulations for protecting domestic public health from residues
1.3. Regulations for imports control for residues

3.2. Recommendation number 2: Officialise a NRCP in Mong
olia
Provide high priority for a government commitment to national policy. There are too many
important national policies in Mongolia so that it is required to point main issues in residue
control with food hygiene.
- Government responsible
- “Law” or any Ministerial decision
- Responsibilities, organisation, follow up actions...
A systematic approach and an adequate organization are needed to control a problem as
complicated as the prevention of undesirable residues in products of animal origin. Furthermore, it
is absolutely necessary that in this field all players of good will adopt a certain attitude, which will
lead to a reliable residue control system. (Suggested structure modul)
Suggested structure will be
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2. Infrastructure
2.1. Intra-infrastructure
2.1.1. Committee of RCS
MoFA, SCVL, Ministry of Health (MoH), State Specialized Inspection Agency and
Veterinary Institute - Supports to establish legislations and regulations, MRLs,
National Residue Plan, etc.
2.1.2. Authorizing organization for compliance of veterinary drugs – MoFA, SCVL
2.1.3. Organizations with enforcement laws – MoFA, SCVL, MoH and State Specialist
Inspection Agency
2.1.4. Authorized laboratories – Central laboratory – SCVL

3.3. Recommendation number 3: Need Survey of the NRCP
establishment
-

Planning over 2 years?

-

Annual update is required ?

- Surveillance Committee ?
Cover farm to table seamlessly - Cooperation & collaboration among all National/ Provincial
levels – standards/ enforcement - an institutional mechanism to bring all agencies together national legislation that covers implementation of integrated “farm-to-table” approach across food
chain – recognise roles & responsibilities of organizations /including provincial & strengthen
them

3.4. Recommendation number 4: Improve laboratory capacity
(equipment and personnel)
It is a good example that are IAEA, KOICA, EU projects dispatched in SCVL and it was a
chance to get support equipments and to train personnel. SCVL needs to set a plan to equip
LC/MS, GC-MS, AAC, etc. However, it is almost impossible to equip them so that Mongolia
needs support from international organization and advanced countries to set up advanced
equipment.
Additionally, encourage producers importing food product of animal origin with established
enforcement system. The government can secure testing cost. Accumulating the money will
support to operate laboratories and equipment .
Also in Mongolia, there are 21 provincial level veterinary laboratories but currently it is
impossible to use them as country level laboratory to test residues so that it is better to divide 4~5
region and give them main function of residue control. Also, 4~5 regional laboratories need to be
located an aimag (Mongolian province) with slaughter house with their own laboratories.
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3.5. Recommendation number 5: Collabration & communicati
on with international organization.
- Take advantage of support and ODA from international organization and advanced countries.
Plan the target program in residue control and search programs with ODA donator
organization and countries.
- Committee of RCS in Asian region (tentative)
Especially, have a committee with China and Russia because of near connection and large
amount of trade in livestock industry.
Connection to Major target countries for trade
For example, to export animal origin products to EU, Mongolia needs to follow EU legislations
and standards so that adapt the system by stage. Mongolia needs to study on targeted countries
RCS legislations and requirement.
Coordinating with FAO, WHO, CAC, OIE and WTO to update the international circumstance

3.6. Recommendation number 6: Improve Status of Veterinar
y drugs
- Update the list of authorised Active Substances
- Update the list of MRLs
- Legislation on forbidden compounds in animal breeding ?
- Specific “law” on Veterinary medicines for food safety
- Check the “taking into account” of VD in the establishment of the “animal health certificate”
and ante mortem inspection.
- Training of Veterinarians, inspectors.

3.7. Recommendation number 7: Improve Traceability system
- Focus on food producing animals
- Ensure possible feed back from meat to farm

3.8. Recommendation number 8: Education for RCS
- Set up a plan to train employees in central, regional and provincial laboratires
- Set up a plan to train employees in livestock industry and farmer
- Use advertisement to educate public
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3.9. Suggesting Module (Structure will be)
The Department of Strategy and Policy Planning (DSPP) of Ministry of Food and Agriculture
(MoFA) will be in charge of the NRCP. DSPP will be in relation with the corresponding foreign
authorities in the countries importing products of Animal origin from Mongolia.
The Department of Strategy and Policy Planning (DSPP) of Ministry of Food and Agriculture
(MoFA) will be in charge of the NRCP. DSPP will be in relation with the corresponding foreign
authorities in the countries importing products of Animal origin from Mongolia.
The General Agency for Specialized Inspection (GASI) depending of the Deputy Prime
Minister of the Government of Mongolia will be in charge of the realization of the plan and of the
follow up actions.
The State Central Veterinary Laboratory (SCVL) of MoFA will be in charge of the analysis of
the samples.
DSPP will prepare the annual NRCP according to the production data for export.
It will evaluate the number of samples to be taken for each food commodity and list the
compounds to be surveyed taken into account results of previous plans, the veterinary drugs
presents in the country and other data.
DSPP will communicate the plan for execution to GASI.
DSPP will collect the results of assays transmitted by SCVL. It will be informed about the
activities of GASI concerning the follow up actions in case of noncompliance in order to prepare
the annual report.
GASI and its Food and Agriculture inspection department (FAID) will organize sampling in
breaded living animals and in slaughterhouses at the local level in the regions and provinces
selected for export. (see xxxx) GASI will send the sample to the National reference laboratory,
State Central Veterinary Laboratory (SCVL). It will receive the results of the assays from SCVL
and in case of noncompliance it will organize and realize the follow up actions. It will report to
DSPP.
SCVL will inform the DSPP about the annual possibilities of the laboratory concerning the
assays (compounds, matrix, limit of performance of the methods, capacity of analysis). SCVL will
analyze the samples and report the results in duplicate to the DSPP and FAID.
The national legislation related to residue monitoring program, veterinary medical products,
unauthorized substances and contaminants is compliant with the relevant EU legislation. In case
of non-compliant MRL or ML of some substances, for National residue monitoring plan needs,
the appropriate MRL or ML laid down in the EU legislation are taken into consideration.
- Official veterinarians within FAID of GASI are responsible for implementation the National
Residue Monitoring Plan (sampling) and for the corrective measures on the field.
- Most Mongolian public and private veterinarians are members of the MVMA. The
veterinarians get their approbation and are registered jointly by VABA and MVMA. The
MVMA organises all sorts of training for private and public veterinarians on disease
diagnosis, therapeutic and preventive measures, including food safety.
For the preparation and reporting of the NRCP, it has been decided that DSPP, in collaboration
with VABA, taking into account the possibilities of SCVL, will draft it annually. DSPP will be in
charge of the official relation with the government and the foreign authorities of the importing
countries. GASI will be in charge of the inspection, sample taking according to the NRCP and
targeted samples. It will send these samples to SCVL, which will report both to DSPP and GASI.
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GASI will be in charge, in collaboration with DSPP and VABA of the follow up actions in case of
noncompliance.
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Background and History

Chapter

2. Brief history of Mongolia
Spread out across 1.54 million square kilometers, Mongolia is the world’s 19th largest country,
but has a population of just 3 million, making it the third most sparsely populated country in the
world (Figure 1-1). The climate of Mongolia is a harsh continental one with four clearly
differentiated seasons. Temperatures range from as low as minus 40°C on the steppe in winter to
plus 40°C in the Gobi desert in summer. Slightly more than half (54.2%) of the population is
Buddhist. The country boasts a high degree of religious freedom and a very high literacy rate of
98.3%. Traditionally, Mongolia has been a country of nomadic pastoralists with a heavy reliance
on agriculture; at least 28.7% of the population still depends on animal husbandry.
Figure 1-1: Map of Mongolia (www.maps.com)

Source: www.maps.com
Before 1940, almost all livestock was in private hands. In 1950-1990, livestock was under
cooperative/ state ownership, the numbers remained steady or increased only slightly despite
various efforts made under the centrally-planned command regime. During the communist
period, prior to 1990, Mongolia’s agriculture sector was entirely owned by the state and
production was organized into regional-level collectives.
The industry benefitted from substantial subsidiaries from the Soviet Union during this period,
not to mention imported technologies and various other industrial inputs. Consequently, the
country achieved complete self-sufficiency in milk, wheat and meat products, and managed to
meet more than 80% of overall domestic demand for food products.

1
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When the transition to a market-based economy began in the early 1990s this system was
largely disassembled, and production dropped dramatically. As state oversight and support
declined during this period, most herders and farmers returned to the traditional nomadic
agricultural practices that were common in pre-communist Mongolia.
The transition from a centrally planned economy to a market economy since the early 90s has
taken a very heavy toll on the country and only began to show signs of turnaround in the early
2000s. Migration issues remain at the core of the challenges facing Mongolia’s rural development.
After the collapse of the collectives and other state owned enterprises in the 90s, most of the
migration was from the urban to rural areas as household sought livelihoods through extensive
livestock production. Poverty and inequality continue to be serious problems in both rural and
urban areas. Due to various reasons, including the heavy toll of the dzuds of 2000s and 2010th the
trend has reversed. The share of the population in rural areas decreased. Livestock continues to
provide rural households with an important source of income, jobs and food security, and a means
for investing and storing their wealth. Over the past several years, the agriculture sector has
witnessed a sharp decline in its contribution to the overall economy. In 1940, the livestock sector
alone represented about 80% of the national income and 90% of the labor force. From 1993 to
2003, the share of agriculture GDP dropped from 40% to 28%, while the service sector increased
from 36% to 57%. Presently, it is estimated that the agriculture sector accounts for around 20% of
GDP, and provides 43% of employment (7 out of the 10 jobs are from livestock activities). These
changes have had profound impact on the livelihoods of rural residents throughout Mongolia.
Strategic planners and policy makers unfamiliar with market mechanisms were ill-prepared for
the task of charting a country’s course in a global, market-based economy. The legal and
regulatory framework for a market economy was largely absent.

3. Brief history of Mongolia
The role of livestock sector very important in the Mongolian economy, and this sector
dominated on the agriculture. There are two main sectors in the food and agricultural sector such
as livestock and crop production. Those sectors encourage the rural development of Mongolia
such as to provide the economic growth.
Constitution provides for a parliamentary republic. The President is directly elected by all
citizens for a term of four years. The national people’s legislature, the State Great Khural has 76
members also elected for a term of four years. The leader of the majority party or coalition forms
a government as the Prime Minister and appoints a cabinet in consultation with the President and
with the approval of the State Great Khural. Administratively, Mongolia is divided into 21
provinces and the capital city. Most maps and statistics also show Mongolia into four regions,
namely, Eastern, Central, Khangai, and Western regions. There is no political institution at the
level of regions. The sub-national or local government institutions are at the level of province or
capital city. The capital city is further constituted into 9 districts and these into 132 sub-districts or
khoroos. The 21 provinces are constituted into 329 soums and these further into 1,550 baghs. The
Constitution provides for self-governance at all levels. Bagh governors are proposed by the bagh
assembly and appointed by the soums; soum governors are proposed by the soum assemblies and
appointed by the provinces; the province governors are proposed by province assemblies and
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appointed by the Prime Minister. At each level, the governor’s office has the responsibility to
prepare plans and implement policies.
The growth of livestock breeding and related industries is traditionally considered the main
indicator of socio-economic development in Mongolia since it plays a crucial role in the lives and
livelihoods of Mongolians. Animals raised commercially in Mongolia include sheep, goats, cattle,
horses and camels. They are raised primarily for their meat and milk, although goats and camels
are valued for their fiber, which can be used to produce cashmere and wool. Traditionally, five
types of domestic livestock were commonly raised in Mongolia : sheep, goat, horse, camel and
cattle.
There has been an absence of management and investment into the livestock and rural sector
from either the government or herders. There exists no animal database and livestock products
procurement systems; neither any social and financial services to the herders and their families.
Animal health and breeding systems remain underdeveloped; directly affecting the productivity of
the livestock sector. Recently, the number of genuine and cross breed animals have decreased
substantially and the utilization of genetic resources has not been carried out efficiently. Incidence
of infectious animal diseases have increased; resulting in growing rates of illness for both human
and animals. Prevalence of new highly contagious diseases and the recurrence of previously
controlled diseases create conditions that limit supply of raw materials and livestock-products to
the market. Despite growth in numbers, the sector remains characterized by low productivity
mainly due to the lack of a proper and stable management of pastureland, insufficient fodder and
water supply. Pastures make up almost 96.3% (112.7 million hectare) of agricultural land; of
which about 70% of the total pastures have degraded to some extent.

4. Necessity of this study
The Agriculture products especially livestock products is one of the major source of Mongolian
economics. In particular, the livestock sector produces more than 80% of gross agriculture
product and is the only source of income for more than 28.7% all households in Mongolia.
Livestock in Mongolia is considered to be part of the nation’s wealth and is subject to state
protection under the country’s constitution.
The Mongolian livestock divided in two sectors including extensive livestock and intensive
livestock. Mongolian climate is suitable for the extensive livestock. However, during the last
years, intensive livestock is developing in some provinces especially the nearest provinces with
the bigger cities.
Moreover, Mongolian livestock sector faced many significant problems. Main sources of
degradation are overgrazing, water source and population. In additional, poor infrastructure
including road and storage facilities, the availability of critical support like constructing wells and
shelters and preparing hay are affecting the Mongolian livestock.
Mongolia is a long tradition of raising livestock country and this sector has reached a critical
juncture. In the absence of policy restricting livestock densities or any market-based incentives to
stabilize or reduce livestock numbers, numbers of livestock will likely continue to raise as herders
increase herd sizes to manage risk and increase output volumes. As in the past, the enormous
losses experienced when dzud caused the loss of livestock forcing many families into acute
poverty. The impact of climate change is uncertain, though points towards a warmer and drier
future. Furthermore, meat and milk foodstuffs are important in Mongolian food sector and
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generate the employment and income. Therefore, it is so important to know past and current status,
potentials, problems and constrains.
Giving recommendation for establishing better and more sustainable livestock policy.

5. Research purpose
The main goal of the study is to identify the major drivers of change in the livestock sector, and
priority adjustments in government policies of the livestock sector. The purpose of this study is to
understand in greater detail what is driving the sector and how these drivers and trends may play
out in the future and what options are available in response.
This study was undertaken Agricultural policy aimed livestock focusing on intensive farm.
Firstly, the purpose of the study, how to find a way to manage through agricultural policies to
resolve the problems facing the Mongolian agriculture and livestock;
The second is reviewing the current status and problems in livestock sector of Mongolian
agriculture and finding their solutions;
Third, to present the environmental factors which affect the livestock sector;
Fourth, to conduct sector and SWOT analysis to identify strengths, weaknesses, opportunities
and threats that the intensive and extensive livestock has been facing with. Several
recommendations for further policy in Mongolia.

6. Methodology
The study conducted four main stages such as the data collection, analysis of the date and
conclusion and recommendation part. The general methodology used for specific objectives of the
study is shown Figure 1-2.
Figure 1-2: Scheme of methodology

At the end of this study, we are expecting to develop a analysis and a clear situation of
livestock sector in Mongolia.
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Agriculture Setting

Chapter

1. The current situation in the livestock sector

Livestock is the main source of food supply for the population and raw materials for
processing industry, export revenue, and as such plays an important role for the Mongolian
economy.
Table 2-2: Contribution of agriculture to the economy

GDP share of agricultural
production
Total production of agricultural
products, billion (year, price)/
Agricultural output proportion
of livestock production
Source: NSO 2015

2010

2011

2012

2013

2014

2015

14.3

12.3

14.2

14.5

14.7*

13.7*

1752.5

1987.8

2783.3

3535.1

3676.5

3798.1

73.7

74.3

79.1

85.3

85.9

86.5*

We can almost say livestock is an old traditional custom of Mongolian life. Our main
livelihood source and the wealth is livestock. Today in the livestock sector the main producer is a
herder household who handles livestock activities year round for the purpose of livelihood and
source of income. Livestock has a lot of benefits and two of them are meat and milk which are
included in our country’s strategic products. As of 2015, the country has 56 million head of
livestock in total, according to the sheep and goats are the most numerous, with 25 million and
23.5 million. Around 3.8 million cattle, 3.3 million horses and 350,000 camels make up the rest.
The total heads of domestic livestock increased including tripled population of goats. Large cattle
of 7 percent and small cattle are up 93%. In this case we should think about Mongolian
population of 3 million people. About 28.7 percent of total labor force of the country is engaged
in the livestock.
Table 2-2: Livestock number (million)
2012

2013

2014

2015

Total

40920.9

45144.4

51982.7

55957.6

Horse

2330.4

2619.4

2995.8

3294.6

Cattle

2584.6

2909.5

3413.9

3779.5

Camel

305.8

321.5

349.3

367.9

Sheep

18141.4

20066.4

23214.8

24933.4

2
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Goat

17558.7

19227.6

22008.9

23582.2

Source: Agriculture 2015
The herding sector consists of 153,100 households whose primary source of incomes comes
from herding. Several thousand other households own livestock but earn the bulk of their income
elsewhere. Livestock production is based on the traditional nomadic herding system but is shifting
towards a less mobile, semi-settle system.
Table 2-3: Number of herders and households (thousand)
Livestock owners

2011

2012

2013

2014

2015

Herders with livestock

211.7

207.8

209.9

213.4

216.7

Number of herder households

154.9

146.1

145.3

149.7

153.1

Number of herdsmen

311.2

289.7

285.7

293.6

297.8

Number of farm

1.650

1.706

11.983

3.017

2.877

Source: Agriculture 2015
Approximately 32 percent of total population had lived in the rural areas. Rural development is
essential for Mongolia to achieve sustained economic growth and poverty reduction. Livestock
continues to provide rural households with an important source of herders’ income, jobs and food
security.
Problems that face the development of Agricultural field:
Livestock production: Mongolian major livestock products meat and meat products, and milk
and dairy products. Livestock production is entirely seasonal, taking place in harmony with the
Mongolian climate for example, livestock slaughter in the late autumn and early winter, milk and
dairy products mainly produce during summer.
Herders’ income: Herders make about 80% of their annual revenue from livestock farming.
But it is not even and frequent due to the seasonal features of their business, in other words,
income flow completely stops for several months as shown below. No income months: I, II, III,
XII;
•

Low income months: VI, VII, VIII, IX;

•

Medium income months: IV, IX, X;

•

Relatively high income months: V, XI

Livestock farmers often face cash deficits due to the above mentioned problems.
Most agricultural producers operate or near subsistence and living in poverty or are vulnerable
to falling into poverty. 59.6 percent of herders have less than 200 head of animal. The resulting
low productivity combined with a weak veterinary infrastructure and marketing system, has
resulted in low prices for animal products and widespread poverty amongst herders.
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Table 2-4: Number of households and household’s livestock
Group

Number of
households
2014
2015

Number of household's livestock, thousands head
2014

2015

Horse

Beef

Camel

Sheep

Goat

Total

149 735

153 085

45730.9

49504.8

2874.5

3110.6

345.1

22298.3

20876.3

<30

11259

10529

186

178.6

16.1

70.8

0.7

33.2

57.6

31-100

25134

24717

447.6

1597.5

121.1

276.4

9.5

487.1

703.3

101-200

34906

34315

5177.9

5104.6

325.5

489.9

33

1846

2410.4

201-500

51580

53218

16535.8

17096.9

943.3

1045.1

123.4

7009.3

7975.8

501-1000

20190

22034

13590.9

14823.8

810.8

722.4

108.9

7091.7

6090

1001-1500

5505

6827

6368.1

7871.8

451.1

362.1

52.9

4195

2180.8

1501-2000

802

970

1350.4

1639.8

111.8

80.1

10.3

934.3

503.2

2001+

359

475

907.2

1191.7

94.9

63.8

6.2

701.7

325.2

Source: Agriculture 2015, National Registration of General Statistics Office
Herder’s migration: Many households that remain in the livestock sector have family members
leave, especially children after high school, to seek employment opportunities and lifestyles not
related to livestock production. In general, there are many reasons members of herding families
wish to leave the livestock sector besides poverty caused by catastrophic loss of livestock,
including obtaining a better education for their children, access to health care, a more interesting
lifestyle, and others.
Land degradation: Overgrazing has become one of the problems that Mongolia faces in many
regions including outskirts of urban cities. Livestock numbers doubled between 1990 and the end
of 2015 and 70 percent of pastures are now degraded because of overstocking and poor pasture
management. Researchers and government officials recognize that land degradation is directly
related to the number of animals. The pressure animal’s numbers exert on land is exacerbated by
the lack of professional agricultural land management throughout the system. The various
institutions with responsibilities for land management have limited staff and resources to work,
especially at the soum level, and herders need to improve their knowledge and skills in land and
pasture management. Policy does not yet in corporate tools such as livestock taxes and grazing
fees and does provide the right mixture of incentives and disincentives to promote good land and
pasture management.
Livestock Health and Disease Control: The availability of veterinary services is important to
livestock production in any type of production system. In the Mongolian livestock production
system, both traditional and modern forms of services are available and used by livestock
producers. In 2004, production related services were privatized as part of the transition to a
market economy, with the state retaining responsibility for the control of infectious and parasitic
diseases. Currently, over half of the total annual program budget of MoFALI supports the national
program to control infectious diseases. Livestock producers bear the costs associated with day-today animal health and production related veterinary services. Although vaccination of animals
against contagious diseases is free, many animals are not vaccinated. The reasons for this are not
clear but it is likely that the shortage of veterinarians to provide the services is an issue, along
with the difficulty in organizing transportation to more remote areas.
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Figure 2-1: Livestock Disease Outbreak
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Source: Mofa, Livestock department, 2015 report
Food safety: On the production and processing side there are also significant differences
between formal and informal systems that reflect consumer demand as 90% of animal
slaughtering is performed informally at household level, at soum slaughter-slabs and at slaughter
facilities outside urban areas. Only 10% of slaughtering is carried out in formal abattoirs where
veterinary checks are assured and hygiene levels meet approved standards. There are 28 formal
abattoirs in Mongolia and these are primarily used in the export industry which requires food
safety standards. Meat production which can provide product during times of low supply in spring
/ summer (April – July) will make most profit but will reply on the use of supplementary feed and
other inputs to have animals in slaughter condition at the end of the winter. Commercial and
intensive production, which does not take seasonal prices differences into account, is unlikely to
make a return on input costs.

2. Intensive Livestock
The agricultural field has always been one of the vital sectors in Mongolian economy. The
percentage of agricultural field in GDP is different every year due to the climate conditions and
possible risks of natural disasters. This shows that we have not still found the optimal solution to
develop agricultural field substantially and economically efficient.
In 2015 the agricultural field occupied 13.7% of GDP and 28.7% of overall workforce. If
livestock farming collapses the one third of the population may face the risk of losing their
subsistence business. The agricultural sector is a vital field that supplies vital food products for
people. Therefore it makes it a strategic sector that is closely related to the independence and
safety of the country, thus, it is kept under the direct supervision and care of the state.
Since 1960, the average temperature of the country has increased by 2 degrees due global
warming. As a result, draught occurrence has become more frequent and pasture quality has fallen.
Therefore the cattle-on-the-pasture time is eventually getting shorter. The rapid growth of
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livestock head has already led pasture grassland to the catastrophic condition due to lack of proper
management policy. The destruction of the grassland will eventually cause the desertification.
This will not only have a negative impact on the long-term interests of country but also may cause
extinction of livestock farming.
So how do you solve it?
Overgrazing: The most negative consequence of overgrazing is desertification which may have
a considerable impact on the country’s long-term interests, as well as which may lead to collapse
of livestock farming. By developing intensive livestock farming pasturing areas can be avoided
from overgrazing. This can be an optimal solution to keep the land more useful and increase the
quality of graze land. Also intensive farming reduces on the pasture risks of being vulnerable to
any kinds of natural disasters. In other words, animals that are in the farming shelter are able to
overcome the severity of the weather, especially in winter time in Mongolia.
Work force: Intensive farming requires a lot of skilled employees. Accordingly, there is a great
resource of man force in the livestock farming families who have never used their skills of
operating agricultural machineries, veterinary knowledge and many more. Therefore intensive
farming creates number workplaces. As shown in the statistics of 2015, 27.9% of the population
of rural areas lives in poverty. In some places the percentage went over 50 % of the province. It is
obvious that intensive farms creates more workplaces and produce more products all of which can
have considerable role for alleviating the poverty in rural areas.
Support and encouragement of the development of intensive farming is should not only done
by the agricultural institutions but also those who are interested in ecology, and the development
of rural areas. Therefore, expanding the policy making of intensive farming has become a main
issue.
Financial issues: Increase in the investment does not always bring profit. Therefore more
accurate accountancy should be kept both considering investment shares per head in accordance
with the whole farming.
Legal environment: According to the world standards, countries support and encourage their
domestic production by setting up quotes and rates in imported products. Recently the
government of Mongolia has brought several policy developments into practice.
- in 2001 the parliament of Mongolia passed “The regional development concepts”
- in 2003 “State of Food and Agriculture sector Policies” included articles 5.1 - 5.4 where
the government grants its support for intensive farming.
- in 2015 the parliament made amendments to “State of Food and Agriculture sector Policies”
which stated about the encouragement of developing grazing livestock farming which is adopted
to the severity of climate, as well as developing intensive livestock farming on the outskirt areas
of urban cities.
According to the “State of Food and Agriculture sector Policies” and “The regional
development concepts”, “The support program of intensive livestock farming” was created in
2003 to encourage farmers those who hold both livestock and agricultural farming. The main
purpose of the program is to encourage sustainability of development of hydride farming /both
livestock and agricultural farming/ by producing high quality products and reducing imported
goods. All of these intensive livestock farming issues potentially prove that this program was
passed to increase the food supply but it still has some issues, in connection with the end-product
sales, to be improved.
Although there are state policies to support and encourage livestock farmers, the economic
basis, financial guarantees, and evaluation, management and analysis of negative influences are
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still missing. Prices of most products from livestock farming that are not stable with a high range
of change, high rate of inflation and low cost of raw materials leads farmers’ subsistence to
survival level. Thus, increasing the demand of intensive farming products and supporting of
manufacturing export products will have a significant influence to bring more profit from farming.
In a world livestock market increasingly dominated by health and safety issues related to feed
additives and over use of hormones and antibiotics Mongolia needs to fully realize its
comparative advantage in the development of high quality, organically raised, minimally
medicated, environmentally clean livestock production.
Table 2-5: Intensive livestock achieved results
Achieved results
№

Indicators

Units

Base level
2005

Total intensive farms

individuals,
num.farms
livestock num
Dairy cow

1
In

Beef meat

Meat-wool sheep

2

3

4

5

Livestock products and
production /volume

Per capita main livestock
products

individuals,num.farm
s
animal.num,
thous.head
individuals,
num.farms
animal.num,
thous.head
individuals,
num.farms
animal.num,
thous.head

Middle
stage 2009

Final stage
2015

268

965

2593

102 569

535 983

961 662

186

523

1156

4 343

19 298

61 981

11

94

248

1 018

10 992

20 847

12

107

397

6 500

89 183

79 226

Dairy cow

thous. ton

215.1

325.5

512.4

Beef meat

thous. ton

94.7

58.6

93.2

Sheep

thous. ton

120.9

91.3

134.6

Meat slaughter
weight

kg

72.2

100

148.1

Milk

kg

167.2

183.5

288.9

Frozen beef meat

thous.kg

2 792.3

8 818.5

847.7

Sheep, goat meat

thous.kg

32.5

585.2

39

Fresh beef meat

thous.kg

0.4

1.4

2.7

Frozen beef meat

thous.kg

0.3

0.2

1.9

Luquid milk

thous.litr

4 051.7

993.6

197.2

Dry milk

thous.kg

1 160.6

1 579.9

3 137.1

Thickened milk

thous.kg

59.1

494.2

1 483.5

Meat and animal exports

Meat and animal food
imports

Source: Mongolian government's action program, objectives related to food and agricultural
sector (2012-2016)
Significant achievements were made in the development of the food and agriculture sector to
improve food supply for the population. The government has taken measures to promote intensive
livestock and crop farming to meet the food demand for urban population.
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The Food and agriculture policy shall be based on the principles of promoting the production
through proper use of environment, economic, financial and human resources. The provision of
safe products and raw materials that meet food and production demands will be ensured through
increased efficiency, quality and competitiveness of products and through ensured sustainable
development of animal husbandry, crop farming and food production sector.
The main model of agriculture development in Mongolia is a combined intensified livestock
husbandry and crop farming which rely on self-sufficient legal entities and enterprises of various
types of ownership and adjusted to natural conditions and climate change impacts. The farming
must be adapted to climate change impacts, reliable and efficient and combined pastoral and
intensified animal and crop farming practices.
With special attention, the government has been taking effective measures to promote
intensive animal husbandry in order to meet urban population demands for safe food. As a result,
the number of intensified farms has increased 9.0 times over the ten years. The animal population
of such farms increased as much as 8-9 times (Table 2-5).

3. The Mongolian agricultural policy environment
There have been dramatic structural changes in livestock sector of Mongolia in the last two
decades that have weakened the competitiveness of the sector significantly. During the
privatization campaign of the 1990s, state farms, agricultural cooperatives, veterinary offices, and
animal breeding services were dismantled and livestock ownership was privatized. The economic
transition of the early 1990s created poverty and food insecure in Mongolia as income and
agricultural production plummeted simultaneously.
Since the transition, the agriculture sector’s continued inability to keep pace with growth in the
rest of the economy caused much poverty to become entrenched in rural Mongolia. The frequency
and severity of natural disasters contribute to the rigidity of rural poverty. Overall rural poverty
was 56.1 percent and in capital city was 31.2 percent. In 2014, rural poverty is decreased to 27.6
percent and capital city 16.4 percent.
In recent years, in particular, the Mongolian government has launched a number of policies
and programs aimed at shoring up agricultural production and employment with an eye towards
improving the country’s long-term food security situation and boosting exports.
i.
The MDG-based Comprehensive National Development Strategy of Mongolia (20082021)
ii.
The State Policy on Food and Agriculture (2016-2025)
iii.
The State Policy Herders (2009)
iv.
The National Program for Food Security (2009-2016)
v.
The “Mongolian Livestock” National Program (2010-2021) and
vi.
Intensive livestock development support program (2003-2015) amongst others.
“State food and agricultural policy” which was passed by the parliament was completed in two
stages; 2003-2008 and 2009-2015. The policy through 2016-2025 has recently passed and is
based on the factors of geographical locations and eco-systems of the country, local and foreign
markets, and the trends of modern technological developments. It covers about encouraging both
grazing livestock farming which keeps the traditional heritages as well as adapted to the climate
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severity and intensive and specialized farming close to urban areas and agricultural regions. Also
the policy gives a high priority to the substantial development in agricultural field.
The Government’s MDG-based Comprehensive National Development Strategy was prepared
in 2007 and approved by Resolution no. 12 of Parliament on 31 January 2008.
The MDG-based Comprehensive National Development Strategy of Mongolia defines the
goals and strategic objectives of food, agriculture, regional and rural development and
environmental policies that would be implemented through various targeted activities in two
phases (Phase I: 2008-2015 and Phase II: 2016-2021). The overall policy priorities are identified
in this document as:
1.1 Food and agricultural production is one of the basic economic and social development
sector is essential to ensure national Mongolian security.
1.2 Development of food and agriculture industry is to improve the competitiveness of
increased productivity
The “National Development Strategy based on MDG” stresses that:
- both pastoral and intensive animal husbandries shall be developed in combination, taking into
account regional peculiarities;
- the outbreak and spread of contagious animal diseases should be decreased substantially,
- the production, processing and export of animal products will be increased;
- biotechnology shall be introduced for the expansion of animal breeding capacity;
- take concerted efforts to rehabilitate the fodder production system, improve supply and improve
the quality and nutrition of the fodder.
The “State policy on Herders” mentions that the
- create conditions for herders to live and work comfortably and happily in their respective local
area purpose is to increase employment security for herders,
- improve their health and social security,
- include them in the social insurance system,
- enhance their knowledge and skills,
- encourage their co-operation and organization,
- improve extensive livestock production techniques,
- develop comfortable living conditions for herders by supporting intensified livestock
production
- assist in the management of risk inherent in the business.
The overall goal of the current National Program for Food Security (NPFS) is:
- To provide the entire nation with secure supplies of accessible nutritious and safe food to
enable healthy livelihoods and high labor productivity founded on the participation of the
people, government, the public and private sectors.
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Table 2-6: Expected results 2025
№

Indicators

2014

2020

2025

1

Agricultural industry average 5-year growth
in gross domestic product (%)

12

15

20

2

Total budget share of agricultural sector

2

3

4

3

Percentage of total cattle

6.7

8

10

4

Prepared meat / tons /

16.8

100

200

Share of total milk production, processed
9
30
50
manufactured milk
Source: Mongolian government's action program, objectives related to food and agricultural
5

sector (2012-2016)
The main strategic policy document for the development of livestock sector in forthcoming
years is the “Mongolian Livestock” National program which will be implemented in 2 phases
from 2010 to 2021. With a financial target of allocating no less than 3% of annual state budget,
this program seeks to develop a livestock sector that is economically viable, competitive in a
market economy, and adaptable to impacts of climate change. The intention is to ensure a safe and
healthy supply of food to the population, to deliver quality raw materials to processing industries,
and to increase export revenues.
The Government of Mongolia (GoM) identified the following priority areas for achieving the
goal of the National Livestock Program:
Priority 1. To ensure the sustainable development of the animal husbandry sector, to assist in
the formulation of a favorable legal environment for structure of economic intensive circulation;
Priority 2. To update the traditional activities of animal husbandry, to develop pastoral and
intensive cattle farming, to improve cattle breeding works and services, to increase productivity
and economic efficiency;
Priority 3. To create conditions to supply pure, safe raw materials and products to the
customers from the healthy cattle;
Priority 4. Based on climatic changes, social development trend and economic demand, to
have primarily pastoral livestock and to have intensive cattle farming in definite regions in the
limited scopes, to mitigate risks through using properly the pasture, improving, protecting,
rehabilitating the degraded pasture, and through improving forage production and its supply;
Priority 5. To develop targeted markets for livestock and livestock products; establishing
proper processing and marketing structures and increasing economic turnover.
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Korean Experience

Chapter

1. Introduction of Korea
The Korea Peninsula total land is 222 154 km2, approximately 99 373 km2 (45%) constitutes
territory of South Korea, and North Korea accounts for the rest 122 762 km2 (55%).
Approximately 70 % of the land area is mountains.
Korea has four distinct seasons: crisp weather in spring and autumn, hot and humid in summer
and moderately cold in winter. Seasonal changes are gradual; spring and autumn are relatively
short while summer and winter are rather long.
Korea was freed from the Japanese colonial rule in 1945 when the Second World War ended.
Since 1945 Korea has been divided into Republic of Korea and the Democratic Peoples of Korea.
The Republic of Korea was established in 1948. Korea’s agricultural policies have changed
substantially over the course of history.
In terms of the population trend, the birth rate increased during 1955-1960 after Korean War
over and in the 1960s with both birth and death rates continually decreased. In 2015, the
population of Korea is 50.62 million and population density is 492 person/km2 in 2014. Korea is
divided and subdivided in generally clear and easy to understand ways. Korea is a unitary state
divided into 8 provinces (do), 1 special autonomous province (teukbyeol jachido), 6 metropolitan
cities (gwangyeoksi), and 1 special city (teukbyeolsi). These are further subdivided into a variety
of smaller entities, including cities (si), counties (gun), districts (gu), towns (eup), townships
(myeon), neighborhoods (dong) and villages (ri).

2. The Korean Agriculture
Until the 1960s, Korea was a typical agrarian country while agriculture generating almost half
of its GDP and employing half of the labor force.
The rapid development of the Korean economy is reflected strongly in the changing role of
agriculture. As the industrialization process progressed, the share of agriculture in the national
economy declined sharply. A decrease in the share of the agriculture GDP from 29.2% in 1970 to
2.3% in 2014. Nevertheless, agricultural sector still plays an important role in the Korean national
economy.

3
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Figure 3-2: Share of Agriculture in GDP
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Source:Joonkee Park Lecture, 2015
Although there has been a dramatic decline in the agricultural labor force, Korean agriculture is
still characterized by very small owner-operated farms (1.54 hectares on average in 2015), and the
spread of farm size around the average is relatively narrow.
One of the main characteristics that have appeared recently is the aging population. The aging
population has steadily been raising from 6.9 percent in 1960 to 39.1 percent in 2014. The farm
population in 2014 was 2.74 million, which accounted for 5.5 percent of the total population. The
number of farm households was 1.12 million. Korea is one of the urbanized country in the world.
Last 50 years, Korea development rapidly walked the path of modernization and industrialization.
Policy concerns should be in how to create and recruit new young farmers.
Korea has to pursue import liberalization since the end of 1970s, Korean agricultural market
remains highly protective. Having faced strong pressure internationally to lower import barriers
along with the launch of Uruguay Round negotiations, Korea has no choice but to change the
fundamentals of agricultural policies toward being more market-oriented. The primary policy goal
was to enhance the competitiveness by improving agricultural production efficiency.
Over the last 40 years, the non-agricultural income of farm households grew much faster than
agricultural income. Korean government has long tried to create new income sources for farm
household. Various policy efforts are under way to provide non-farm income sources for Korean
farmers through establishment of rural industrialization, promotion of agro-food industry, green
tourism etc. Some of the transfer income comes from government direct subsidy to farmer.

3. The Korean Livestock
Hanwoo (Korean cattle) is the native, taurine type of cattle breed of Korea and its history as a
draft animal dates back to 5000 Years. In earlier times Hanwoo was used extensively for farming,
transportation. Over the period of time, Hanwoo has changed to be meat type cattle. Full-scale
production of Hanwoo as meat-type cattle has occurred since 1960s with the rapid growth of the
Korean economy. Hanwoo is one of the most economically important species in Korea as it is a
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significant source of nutrition to the Korean people. Hanwoo beef is the most cherished food of
Korea. One of the main goals of researchers is to increase the meat quality, quantity and taste of
the beef. Korean meat consumption increasing constantly. Over the period 1970-2014, the share
of livestock and fruits in total production grew faster than that of rice.
Figure 3-2: Korean Food Consumption
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In 2015, the number of 'Korean native cattle and beef cattle' and dairy cattle recorded a drop
(http://kostat.go.kr/). The number of “Korean native cattle and beef cattle” was 2,676 thousand
and the number of dairy cattle amounted to 411 thousand in 2015.
Table 3-1: Korean number of cattle (Unit: thousand heads, household)
Classification

Cattle

2012

2013

2014

2015

Total

3479

3342

3190

3088

Korean native cattle and beef cattle

3059

2918

2759

2676

Korean native cattle

2933

2810

2670

2646

Fertile cows

1232

1166

1123

1099

Dairy cattle

420

424

431

411

Fertile cows

299

304

305

293

Number of households

152,937

130,048

109,530

99,858

Source: MAFRA 2015
Most farms raise very small numbers, and meat productivity is quite low compared with that of
foreign beef breeds. Therefore, the production costs of Korean beef enterprises are higher than in
more advanced countries. Important aims in Korean beef production are to increase productivity,
improve beef quality, and reduce production costs through the development and extension of
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improved technology, better feed management and facilities, improved marketing systems, and
greater utilization of livestock manure.
Milk : Dairy cattle head 411 thousands in 2015 dropped 4.6 percent from last year. The total
number of dairy farms has been on a continued decline with the shutdown of small sized farms
because of declining birth rates and spread of the anti-dairy sentiment.
Figure 3-3: Milk production and consumption
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Source: GAIN report, 2015
Grading Service : Its system for grading carcasses began in 1993; before that, there was no
grading standard. Most beef was sold in relatively undifferentiated pieces, cut from carcasses in
butcher shops. Consumers demand good-quality beef. Attributes used to evaluate beef quality
include eating quality, appearance, freshness, and nutritional value. When forming an expectation
of quality before purchase, eating quality is the most decisive criterion, assuming that
healthfulness, appearance, and eating quality traits are similarly weighted in terms of satisfaction
and future purchase. Eating quality, a combination of tenderness, flavor, and juiciness, is one of
the most important characteristics by which consumers judge meat quality. The Korean carcassgrading system has been used since 1992. The quality grade (QG) has five possible values (1++,
1+, 1, 2, 3), and the yield grade (YG) has three possible values (A, B, C). The QG is based on
marbling score, lean meat color, fat color, firmness and texture of lean meat.
Beef traceability : In Korea the Beef Traceability System (BTS) between farms to
slaughterhouses was enforced on December 2008 by mandatory system. This system was
extended to the retail shops from June 2009. Also traceability system for the imported beef from
importers to consumers started from December 2010. The Ministry for Food, Agriculture,
Forestry and Fisheries (MIFAFF) is responsible for formulating the BTS policies. The Korea
Institute for Animal Products Quality Evaluation (KAPE) is entrusted by the MIFAFF to
implement the practical promotion. National Agricultural Cooperative Federation (NACF) and
entrusted local agencies together take charge of attaching ear-tags. BTS is implemented by four
steps, such as, breeding step, slaughterhouse step, processing step, and selling step. At the

179

slaughterhouse step, KAPE agent should save samples from all carcasses for DNA identity
inspection.

4. The Korean Agricultural policies
The Korean government has implemented a series of agricultural policy reforms over the last
two decades to cope with significant changes in both the international environment and the
domestic situation. Consumer interest in environmentally-friendly agricultural products has
increased, outbreaks of animal disease have drawn national attention to food safety, and the rapid
migration from rural to urban areas with the increase of industrialization has led to rural areas
being left behind and spurred increased interest in rural development.
Table 3-2: Changes of the Korean agricultural policy
Time division

Characteristic

Background

1st period (1948-1967)

A System Organization Period

The launch of Korea's first government

2nd period (1968-1977)

Production Expansion Period

The rapidly progress of industrialization

3rd period (1978-1985)

Policy Conflict Period

Food self-sufficiency

4th period (1986-1997)

Policy Transition Period

The Uruguay Round (UR) negotiations

5th period (1998-present)

Policy Reform Period

The inauguration of the World Trade
Organization (WTO)

Source: MAFRA, 2014
The first period (1948~1967) was a system organization period for firmly building up the
foundation of the country after the launch of Korea's first government. The role of agriculture was
focused on solving food shortage. Policy-wise, it was a period of establishing an institutional base
to carry out modern agricultural policies. Foreign aid of USA-PL 480 program greatly contributed
not only to relieving food shortage but to controlling inflation. The Rural Development
Administration, the Maritime Affairs Office, and the Korea Forest Service were inaugurated, and
a comprehensive agricultural cooperative system was founded through the enactment of the
Agricultural Cooperative Law (1961). At the industrial level, discussions were held to improve
the agricultural structure, and ‘The Basic Agricultural Law (1967)’ was enacted to foster selfemployed farmers.
The second period (1968~1977) can be characterized as the agricultural production expansion
period. With the rapid progress of industrialization, great amounts of land and labor started to be
utilized for industrial purposes rather than for agriculture. The goals of the government's
agricultural policy were aimed at increasing food production and modernizing the production
process. Also, a new village development movement called ‘Saemaul Undong’ began in 1970,
resulted a boom in rural development.
The third period (1978~1985) was a period of conflicting interests for agricultural policy. This
is because the Korean agriculture had experienced a lot of conflicting interests while making a
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transition to commercial farming after achieving food self-sufficiency. The direction of economic
policy during this period shifted from high growth to stable growth and from government-led
protectionist policy to private sector-led open market policy. The increase in beef imports caused
a sharp price drop of beef in 1984. As the prices of seasoning vegetables and livestock products
became extremely volatile, farm household economy worsened and debts increased significantly.
Food self-sufficiency rate fell, and agricultural imports increased sharply.
The fourth period (1986~1994) can be called policy transition period. The year 1986 saw the
start of the Uruguay Round (UR) negotiations, which determined the course of global trade
liberalization. With the conclusion of Uruguay Round negotiations at the end of 1993, Korean
agriculture has to adopt inevitably an open market policy. The government announced three
comprehensive plans during the period from 1989 to 1994.
Comprehensive Plan to Develop Farming and Fishing Villages (1989);
Plan for Structural Improvement of Farming and Fishing Villages (1991);
Plan for Agricultural Policy Reform and Development of Farming and Fishing Villages (1994)
During the 10 year period from 1992 to 2001, investing 42 trillion won for structural
improvement of farming and fishing villages. In 1995, expanded the investment fund by creating
a 15-trillion-won special tax for rural development.
The fifth period (1995~present) can be called the period of agricultural policy reform. Korean
agriculture, which had already entered a period of great transition with the inauguration of the
World Trade Organization (WTO), experienced difficulties again at home and abroad. In 1998,
the government enacted the Agriculture and Rural Communities Basic Act and embarked on
reforming agriculture related organizations. In 2000, the government merged the National
Agricultural Cooperative Federation, the National Livestock Cooperatives Federation, the Rural
Development Corporation, which manages water supply facilities, and the Farmland Improvement
Association. With the beginning of 2000, negotiations for Free Trade Agreement (FTA) started to
make progress amid a global wave of trade liberalization.
As the economic development accelerated in earnest in the 1960’s, so did livestock sector as
one of the industries in Korea. In 1963, with enactment of livestock Law, followed by livestock
Promotion Act, Feed Management Act and Pasture land Management Act, institutional foundation
for the development of livestock industry was established.
Recent major agricultural policy in Korea
1. Policy for enhancing agricultural competitiveness
As an effort to strengthen the competitiveness of Korean agriculture, the government has
implemented a number of agricultural programs that would reduce production cost through farm
consolidation, foster competitive farm entities, and encourage farmers to specialize, as well as
promote the development of agricultural technology.
2. Policy for stabilizing farm income
Reducing the income disparity between urban and rural areas has been a very important policy
mission in Korea. To improve farm household income, significant policy efforts have been made
over the last ten years.
3. Policy for enhancing food safety
The successful development of the food industry is highly dependent on a quality assurance and
food safety management system that enables consumers to choose agricultural products and foods
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with the provision of appropriate information. Korean government has introduced a wide variety
of certification systems for food quality and safety management.
4. Policy for promoting environmentally friendly farming
Since 2001, the Korean government has carried out 5-year plan for the promotion of
environment-friendly farming. It designated environmentally friendly farming zones and has
provided support to farmers who produce environment-friendly agricultural products through a
direct payment scheme. The beneficiaries of this scheme are required to take training on
environment-friendly farming and record the amount of chemicals they use.
5. Policy for strengthening the linkage between agriculture and food industry
The Korean government has recognized that the linkage between traditional agriculture and
food industry is very important for sustainable development in agro-food industry. In 2005, it
established a “Comprehensive Plan for Promotion of the Agro-Food Industry,” the purpose of this
plan is to promote the globalization of Korean traditional food, to improve human capital and
skills in the agro-food sector, and to improve the connection between regional specialty
agriculture and the food industry.
In the 1970s, the import of beef started in order to stabilize the supply and price of livestock
products. Livestock promotion Fund was set to promote the development of livestock industry.
In the 1980s, under the trend of market liberalization for the agricultural, livestock products, the
import of livestock products surged making livestock sector face with international competition
inevitably. As such a trend continued for a while, Korean livestock sector had to be restructured in
the 1990s.
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Conclusion and recommendations

Chapter

1. SWOT analysis of livestock sector in Mongolia
The SWOT analysis deals with two factors (internal factors and external factors) then by their
dual positive and negative aspects (strengths and opportunities as the internal factors, weaknesses
and threats representing the external factors).
There are two SWOT analysis Mongolian livestock sectors comparison for extensive livestock
and intensive livestock.
SWOT analysis on traditional livestock
Strengths:
- Abundant grazing land
- Expenditure is low
- Pure natural products and products are manufactured at the low cost
- Uses low cost pastoral hay
- Availability of various raw materials
Opportunities:
- Less negative impact to environment
- Less input
- Availability to enhance the export
- Availability to supply domestic resource and goods
Weaknesses:
- Some small scale supplying products
- Seasonality of supply
- Lack of infrastructure
- Low income of farmers
- The veterinary service is far from the households
- Destroy grassland
- The shortage information of herders
- Poor support from government
- Seasonal income
Threats:
- Climate risky conditions (dzud and drought)
- Overgrazing due to the increasing number of livestock

4
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-

Importing substitute products

SWOT analysis on Future livestock
Strengths:
- Increasing of the quality and quantity of products
- Milk consumption and availability is higher
- Labor force abundant
- Regular income
Opportunities:
- Effect from climatic condition is less
- Dairy cows with high quality
- Rapidly growing in urban market
- Potential to export products
Weaknesses:
- Obsolete equipment and technologies
- Poor support from government
- Low level of education and technical skills
- Less opportunity at the international market
- The lack of information of herders
Threats:
- Non natural products
- Lack of capital to develop the farms

2. Conclusion
Livestock husbandry is a special, traditional sector of the national economy, and an important
source of employment and export income for Mongolia. Agriculture contributes around 15
percent of GDP and 8.9 percent of the total exported of Mongolia. Moreover, 28.7 percent the
workforce of the country’s population is directly employed in the agricultural sector.
Fundamental reforms in livestock sector development in the 21st century constitute the main
challenge for the country. However, simply favoring a more settled style of livestock over the
traditional pastoral one does not seem to be the best solution.
1. Mongolian milk and meat products are considered to be natural, tasty and of high quality.
However raw materials and livestock products cannot meet market demand because
production is seasonal, there is an absence of traceability, they do not meet quality and
sanitary standards, there is an inadequate processing system and small size businesses
services are underdeveloped in rural Mongolia. Although the number of livestock is
increasing, the price of raw materials is falling and has resulted in a reduced income for
herders. There is a need to eradicate disease, register livestock, meet international food
security standards and create conditions to market and export livestock products.
2. Industrial processing of agricultural products remains low and quality and safety standards
are lagging behind required international levels. The capacity of the national food control
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system and food safety standard enforcement is weak as evidenced by reports of increasing
incidence of food-related diseases. Domestic commercial products are considered as
having low quality; and the country has difficulties to support the export of products
without a certification and quality control system. Much investment is needed in new and
reliable systems that address value-addition through all stages of production from raw
materials, processing, and distribution. This also involves competitive procurement,
storage, processing, packaging, transportation, delivery, and sale to end-users.
3. This potential is limited due to unexpected natural disaster, and degradation of pastureland
caused by overgrazing, deforestation, and climate change. Moreover, the availability of
critical support like wells, and infrastructure, price fluctuation of livestock products, out of
date equipment and technology of processing and producing factories, the capital of
intensive farms, and a lack of information. Those consequences affect the livelihood of
herders’ households, livestock productivity.
4. Traditional food processing practices (slaughtering of animals, processing and storage of
diary2 and meat products, low safety standards) does not bring high profits from the sale of
their produce.
5. Development of value chain: improvement of food products, food safety standards, and
food marketing. The provision of safe, high quality agricultural products should be an
important aspect of future agricultural policy in Mongolia.
Much of the food available in Mongolia is either locally produced and transported by the
informal sector or imported by small traders. Such food products of uncertain enter the market
without appropriate quality and hygiene certificates increasing the vulnerability to food and
human security. This suggests both the government and private sectors to establish a proper
market value chain for food products and to focus on modernizing and expanding food processing
and rationalizing the food safety management system. It requires comprehensive action to develop
a value chain and improve food quality and safety standards.
Introduction of HACCP and other standards in food processing and improving safety
management and inspection systems will contribute to the food security, prevention from foodborne diseases and improvement of nutrition and public health, increase export of agricultural
products.
6.

A majority of agricultural employers are small scale herders and farmers who hardly
sustain themselves by their small number of herds and have no any other sources of
income than this small stock of animals. They are most vulnerable to natural disasters and
comprise a main portion of rural-urban migrants. The strong seasonality and less
productivity of livestock subsector under employs rural labor and don’t allow rural
producers to generate enough income to cope with poverty. Commercial banks and
microfinance institutes are much reluctant to lend to agriculture producers, especially to
herders, because of insufficient collateral. Therefore, there is a need to introduce financial
mechanisms for lending, including micro-financing, leasing equipment, providing
insurance and other safety net services as well as extension service that will assist in
training and creating non-agricultural jobs in the rural areas.
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3. Recommendation
The follow research should be carried out to promote the development of livestock on Mongolia.
- Currently the Mongolian government keeps continuing its efforts in terms of improving
productivity of livestock, both extensive and intensive. However, in the future,
government should give more attention to the intensive livestock farming;
- What is the lesson from livestock quality improvement for beef grading system and
traceability system in Korea? Reintroduce intensive farm program and increase budget on
the program and set a new strategy;
Increase number of cattle and improve feeding system to upgrade meat production
system;
- Increase investment in human resource training.
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Introduction

Chapter

1. Background
The land and water management improvement aims at enhancing the agricultural production
and advancing efficient use of land and water resources under land development and degradation.
Land and water resources are necessary for the future demand of agricultural products and for
ensuring the long term sustainability of the land and water quantity and quality. Therefore,
irrigation system, as the improved land and water management method, can play an important for
smallholders in Darkhan province, Mongolia.
In Mongolia, irrigation system has not been sufficiently studied, and only few scientific works
have been conducted.

2. General information
Mongolia lies in central Asia between Siberia on the north and China on the south. As
1,564,116 km2 (603,909 sq. mi), Mongolia is the world's 19th-largest country. Mongolia is known
as the "Land of the Eternal Blue Sky" because it has over 250 sunny days a year. The productive
regions of Mongolia tableland ranging from 914 to 1,524m (3,000 to 5000ft) in elevation is
located in the north, which is well drained by numerous rivers, including the Hovd, Onon, Selenga,
and Tula. Much of the Gobi Desert falls within Mongolia (http:// www.infoplease.com).
Figure 1-2: Mongolian Map

Source: google.com
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The country has 257 cloudless days a year on average, and it is usually at the center of a region
of high atmospheric pressure. Precipitation is highest in the north (average of 200 to 350
millimeters (7.9 to 13.8 in) per year) and lowest in the south which receives 100 to 200
millimeters (3.9 to 7.9 in) annually. The weather is bitterly cold during the winter, dropping down
to -40º in some parts. With many types of terrain from desert to verdant mountains the weather
during the summer varies from region to region, but is generally hot. (https://en.wikipedia.org/).
The National Development Strategic (NDS) targeted economic growth rates of at least 15% per
annum and a GDP per capita of US$5,000 equivalent by year 2015. It stressed both the needs to
“ensure rapid and sustainable development based on a market economy” and to “actively develop
regions and infrastructure to reduce urban-rural disparities.” NDS also identified one of its key
objectives as to “allocate funds in accordance with (the) priority and needs of a sector, monitor
spending and ensure its efficiency.”
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Obejective and Methodology

Chapter

1. Objective
The objective of the study is to assess land and water management (irrigation system) in
Darkhan province, Mongolia and successful land and water development from Korean experience.
Specifically, it aims to:
Study Korea’s experience and lessons from the irrigation system development and apply
the lessons to the irrigation system in Darkhan province, Mongolia.

2. Methodology
The following methodology was employed during the conduct of the study:
-

Data collection and interview with public officials in Darkhan province

-

Data analysis

-

Discussion with expert from KREI

-

Analysis of government policies and strategies in Korea and Mongolia

2
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Problems in Darkhan Province

Chapter

1. General irrigation in Mongolia
Traditionally in Mongolia, agriculture is a priority when developing water resources. Since the
establishment of the Water Supply Department under the Ministry of Animal Husbandry and
Agriculture in 1938, until 1990 most attention was being given to the development of water
supply for animal husbandry and agriculture. Industry development started in the middle of the
1930s. With the construction of apartment buildings, which started in 1960, a centralized water
supply network was established. However, there was no integrated policy on water, and related
organizations were established to settle only the immediate problems. The Water Supply
Department of Ulaanbaatar was established in 1959.
An increase in the number of factories from the end of 1960 and intensification of the
urbanization were the social and economic prerequisites for the revision of the government policy
on water. The agricultural sector was developed rapidly and the population concentration in urban
and rural areas increased. At that time it was realized that the development of irrigated agriculture
was a real necessity and now the situation is almost same: that is, people agreed the necessity of
irrigation system.
Measures taken during the years of intensive development of water resources resulted in major
improvements of water supply for the population, industry, animal husbandry, and agriculture.
Water supply to the population in urban areas and industries was solved and many pastures were
under irrigation. Apart from that, irrigation systems for watering crops and vegetable producing
areas were set up and these have been producing about 20 % of the required harvest.
Since the beginning of the implementation of irrigation the Russian Federation and other
former socialist countries have assisted the improvements in the water resources sector by
supplying training for specialists.
The establishment of the Ministry of Water Economy of the Mongolian Peoples’ Republic in
1965 was a significant factor in the further development of the water resources sector, including
water supply for animal husbandry, and crop and vegetable production.
Due to the dry characteristic of the country, especially in the Gobi and steppe zones, a reliable
harvest of all kinds of vegetables and other crops is possible only using irrigation.
Because of the low precipitation (280-320 mm in the main irrigation areas, 90 mm in the Gobi
and steppe zones), rain-fed crop production is limited. As most precipitation falls in summer (8090 %) little humidity is kept in the soil. Most seasons are windy, especially the spring (AprilMay). Due to the low precipitation and windy conditions, there is less possibility for snow to
collect around plants to increase the soil humidity.
In the 1990s, 50,000 ha were irrigated. A simple irrigation system for 17000 ha being used for
crop production and the rest is used for pasture and hay production. At present Mongolia has no
fish production in irrigation systems.

3
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In 1986-1990, 645,000 ha of crops were planted annually, out of which 500,000 ha were for
wheat, 11,200 ha for potatoes and 3,500 ha for vegetables, resulting in a harvest of 806,000 tons
of crops, of which 633,000 tons was wheat, 127,000 tons of potatoes and 46,000 tons of
vegetables. This satisfied the population demand for wheat flour, potatoes and vegetables. The
surplus products were exported. As of 1990, 5.2 % of the total agricultural area was irrigated.
But the crop production from irrigated areas experienced high operation costs, huge energy
consumption, and shortage of skilled and trained manpower on farms. It was not possible to fully
exploit the production potential of irrigated areas. Due to technical and other reasons, about 40
irrigated areas, covering a total of some 20,000 ha, were abandoned during the last 10 years.
All irrigation was done by overhead irrigation (spraying), which was difficult to operate, and
sometimes this method washed out the soil. It also had high operation and maintenance costs, and
produced overcapacity which sometimes could not be harvested. As a result, sometime more than
50 % of the irrigation system was not used. In the past, Mongolia was self-sufficient in crop
production. In 1999, because of the hot weather conditions, there was a poor harvest. Irrigation
was virtually forgotten although some was privatized, but individual farmers were unable to fully
use it. The government has yet to take appropriate measures to revitalize the irrigated agriculture
in the country. With respect to the water resource problems, they are scarce and unevenly
distributed, and surface runoff to major rivers flowing to Ocean is now widely but still limits the
development of irrigated crop production.
Irrigated crops, hay and doing the lowest 500-3,000 ha suitable for field resources are
Govisumber, Darkhan-Uul and Sukhbaatar provinces and around Hövsgöl 9,000 ha, and other
provinces have 20,000-46,000 ha. The total suitable field was 418.2 thousand han in 1990.
Detailed exploration of 20 thousand ha of land, feasibility studies have been concluded.
Since 2008, Survey of irrigated hay and crops-suitable areas and water sources are newly
completed 14 times and in all major river valley provinces.
In 2014, made a field survey and study for irrigated agriculture conjunction with Huvsgul,
Bulgan, Selenge, Tuin river, Orog basin of water were conducted to estimate exploration of
irrigated areas in all towns of Darkhan-Uul, Khentii, Sukhbaatar, Dornod, and Bayankhongor .
Bayankhongor and upgrading 612 irrigation systems such as the South Gobi and Gobi-Altai
aimags, Zavkhan, Uvurkhangai, and Dornogovi, and restoration design and budget feasibility
studies to develop water resources for irrigated agriculture covered 2,000 ha of Tumentsogt,
Sukhbaatar province in total.

2. Government Policy and Strategy
A Water Law has been in force since June 1995 and was amended in 2004 to integrate river
basin management practices with the goal of better use of water resources while protecting
ecosystems. The Water Law also recognizes the economic value of water, requires capacitybuilding in the water sector, focuses on the decentralization of water management, puts forward
the need for environmental impact assessments and sets new penalties for violating water
legislation (Batsukh et al., after 2005). In 1995, the Law on Water and Mineral Water Use Fees
was also enacted, establishing fees for the use of water by citizens, companies and other
organizations. Other laws related to water are the Environmental Protection Law, enacted in 1995,
and the Environmental Impact Assessment Law, enacted in 1998 (Asia Foundation, 2010). The
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Mongolian Action Program for the twenty-first century, the National Water Program and the
National Action Program on climate change were approved on 1998, 1999 and 2000, respectively
(Batnasan, 2003). The United Nations Framework Convention on Climate Change (UNFCCC)
and the Ramsar Convention on Wetlands were ratified by the Mongolian parliament in 1993 and
1997, respectively, and entered into force in 1994 and 1997 (Batnasan, 2003).
The main institutions dealing with agriculture and water resources development are the
Ministry of Food, Agriculture and Light Industry (MOFALI) and the Ministry of Environment
(MOE). MOFALI is responsible for rural water supply and contains the Department of Strategic
Planning and Policy, which is the Water Policy and Regulation Unit (Batnasan, 2003). MOE is
responsible for water conservation. Under this ministry exist the Agency of Meteorology,
Hydrology and Environment Monitoring and the Agency for Nature, Forest and Water resources,
which contains the Center for Water Research. Currently, Mongolia has no fully developed
integrated institutional infrastructure on river basin management issues. In 2000, the National
Water Committee (NWC) was established to coordinate and monitor the implementation of the
National Water Program (Batsukh et al., after 2005). In addition to the MOFALI and the MOE,
other ministries are involved in the NWC, such as the Ministry of Industry and Trade, the
Ministry of Defense, the Ministry of Health, and the Ministry of Infrastructure (Batnasan, 2003).
Law of Mongolia also includes Municipal Water Supply (Irrigation system) Article 234 (2010).

3. General information for Darkhan province in Mongolia
Darkhan-Uul aimag (province) is Mongolia’s third largest province, with a registered
population of 92,000 and an urban population in Darkhan soum (district) of 76,400 of which an
estimated 40.0% live in ger (traditional tent) areas. Darkhan is located 220 km north of
Ulaanbaatar and 130 km south of the Russian Federation border. Darkhan enjoys favorable
conditions for farming and is rich in mineral deposits. It was founded as an industrial hub in 1961,
and benefits from the Trans-Mongolian rail line and road supported by the Asian Development
Bank that connects Ulaanbaatar with Darkhan and the Lake Baikal region. Darkhan-Uul’s gross
domestic product doubled from 2010 to 2013 and is transforming into an urban economy, with the
service sector growing from 29.4% to 41.9% of the gross domestic product during that period. To
strengthen development of second-tier cities and to mitigate migration to Ulaanbaatar where
almost half of the country’s population resides, in 2012, the government identified Darkhan to
become a national model city for urban sustainability and livability, with a vision of becoming a
“smart and green city” by 2028. An urban development master plan for Darkhan is under
preparation. The government plan for Darkhan includes improvement of existing urban districts
and ger areas, urban expansion in the form of new industrial and residential areas, strengthened
academic institutions, and expanding new public parks and environmental protection zones. By
2020, the registered population in Darkhan soum is estimated to grow to 83,000 with 75.0% of the
population living in formalized and fully serviced residential districts. These industrial and
residential developments will increase demand for urban services, including water supply and
wastewater treatment. Investment in infrastructure is needed to meet present and future demand
from improved and expanded services, and to support clustering of new businesses and industries.
Natural climatic conditions are favorable for the cultivation of cereals, vegetables, and especially
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potatoes. There are 35 agricultural companies and co-operatives in Darkhan-Uul province. This
area contains 30,000 ha of soil suitable for arable farming and 1287.8 thousand ha for vegetable
farming. (Figure 3-1)
Figure 3-3: Land use in Darkhan province

Darkhan province has relatively favorable and the most developing infrastructure compared to
other provinces. (Figure.3-2)
Figure 3-2: General value in Darkhan province
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Five Problem in Darkhan Province

Chapter

1. Decrease in government budget

Mongolia’s economic growth drastically slowed to 3.0 % in the first half of 2015. Mongolia’s
annual GDP growth is expected to slow to 2.3 % for all of 2015, so the general budget including
the budget for the irrigation field is expected to decrease year by year. (Figure 4-1)
Figure 4-1: Government budget

2. Land degradation
There are 35 agricultural companies and co-operatives in Darkhan-Uul province. This area
contains 30,000 ha of soil suitable for arable farming and 1287.8 thousand ha for vegetable
farming. There are approximately 130,000 head of livestock in the province. As the below graphs
show, the number of livestock animals has an increasing tendency, so it may put more stress to the
land use. (Figure 4-2)
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Figure 4-2: Livestock in Darkhan province

Also, there is a study showing that average soil degradation in Darkhan is worse than the average
degradation value in Mongolia.(Figure 4-3)
Figure 4-3: Degredation in Darkhan province
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3. Climate change impact
In Mongolia, between 2008 and 2010 average annual air temperatures were 0.8-1.8℃ warmer
than the long-term average air temperature. In 2008, average summer air temperatures were 1.13.5℃ higher than the long-term average air temperature in the Western region, 1.2-4.0℃ higher
in the Central and Southern regions, and 1.1-3.8℃ higher in the Eastern region. In 2008, average
winter air temperatures were 1.1-7.3℃ warmer than the long-term average air temperature for
November and December. In Darkhan province, last 30 years average temperature impact
growing 0.1 C° during May to August 2000 until 2002. The hottest climate in July and it
reaches +47,6℃. In winter the cold reaches -43,7℃.

4. Insufficient irrigation system
As the table and graphs below show, irrigation system usage is only 3% of the entire agricultural
farming field. It is difficult to know the detailed reasons why the ratio is so small like the graphs,
but at least we can assure the fact that irrigated-land is so small in the study area and it might be
necessary for the government and provincial authorities to take some actions if they want to
improve the agricultural irrigation system.(Figure 4-4, 4-5)
Table 4-1: Irrigation unit in Darkhan province
River
Basin
Name

Commissioned
date

Wheat

Potato

Other
vegetab
le

Crop

Fruit

Total water
use(m3)

Darkhan

2010

10

-

-

-

-

10

25,000

Orkhan

1988

220

-

19.2

10.8

-

-

3,400

Darkhan

2013

5

-

4

1

-

-

3,400

Khongor

2008

98.4

19.6

10

20

-

20

3,400

Khongor

2008

100

60

20

-

-

20

3,400

33.3

16.7

-

-

-

3,400

Orkhon

Capacity irrigation
system.hec

443

Orkhon

2009

50

Orkhon

2006

20

Kohongor

2012

120

30

-

6.8

-

3.3

10,000

Kohongor

2012

2

-

-

2.0

-

-

3,400

Kohongor

2008

10

-

5

5

-

-

3,400

Kohongor

2008

10

-

5

5

-

-

21,000

Orkhon

2008

4

-

2.5

1.5

-

-

3,400
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Figure 4-4: Irrigation system usage

5. Water scarcity

The water demand in the basin is increasing year after year due to population growth,
industrialization, mining development, and lifestyle changes. Furthermore, climate change
impacts are becoming more evident. The current and future climate changes and their impacts,
coupled with enhanced climate variability, will likely increase water scarcity in the Kharaa River
Basin, as well as in Mongolia. Thus, the amount of available water in Darkhan is likely to become
scarce compared to the demand in the future.
Under these five problems, I will study Korea’s experience on the use of developed irrigation
system and apply it to Darkhan province in Mongolia.
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Experience of South Korea

Chapter

1. Country Description
Korea is a country located on the Korean Peninsula at the eastern end of the Asian continent.
The Korean Peninsula is located at 33-43 degrees east longitude. The total is 223,000 km2, with
South Korea occupying 100,284 km2 of the land. Farmland makes up 17.1% of the country, forest
63.5 and others 19.4%. In 2015, the population of South Korea 50.62 million, 0.7% of the world’s
7.32 billion, ranking 27th in the world(Figure 5-1).
Figure 5-1: Irrigation unit in Darkhan province

Geographically positioned in the mid-latitudes of the northern hemisphere, and Korea has a
temperature climate. The four seasons of spring, summer, autumn, and winter are distinct. The
monthly average temperature of August, which is the hottest month of the year, is 25oC. And the
monthly average temperature of January, which is the coldest month of the year, is -0.7oC.
Korea has walked the path of modernization and industrialization in the past 60 years, and it
has grown to become an economic power that ranks approximately 10th in the world. According
to the World Bank’s “World Developing Indicators 2015”, the nominal gross domestic product
(GDP) of Korea in 2014 was approximately UD$1 trillion 410.4 billion. (Agriculture in Korea
2015, 18-27)

5
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2. Korean irrigation system
Irrigation development in Korea has a long history. Weirs (headworks) were built in the first
century, and the first reservoirs were constructed in 390 A.D. Historical records show that there
were about 26 000 diversion weirs, ponds and dikes for irrigation water supply in 1910.
In 1982, the estimation of water requirements for irrigation was adjusted to cover the ten-year
drought frequency, and an inventory of existing irrigation systems throughout the country was
prepared to identify rehabilitation requirements. As a result, many systems with insufficient
capacities were categorized for rehabilitation.
In 1996, approximately 76 % of all paddy was under irrigation. The main irrigated crop is
paddy rice. The potential irrigable area has been taken same as the total cultivated area, 1,945,480
ha.
Installed irrigation systems cover approximately half of the cultivated area. However, most of
the cultivated areas are irrigated by virtually any means during the critical crop periods when
threatened by drought. Typically, in high valleys where irrigation systems are not economically
viable, farmers irrigate by pumping water from rivers, streams and reservoirs using small portable
pumps or power tillers.
As fertile paddies can be more easily and economically developed in flat plains than hilly areas,
more farmland and consequently the accompanying irrigation systems have been developed by
reclaiming river plains and tidelands. This also partly explains why surface drainage predominates.
It is difficult to find a large and shallow river-swamp left idle in Korea. Irrigation development
along the west coast is often implemented as part of tideland reclamation.
The main type of intake system is the reservoir. Reservoirs are used to store concentrated runoff
during summer. Out of the total area of irrigated paddy of 888 795 ha, the area served by surface
water is 770 917 ha, which consists of about 504 987 ha fed by 18 000 reservoirs, 159 987 ha by 6
000 pumping stations, and 105 943 ha by 18 000 headworks. The area irrigated by groundwater is
49 639 ha, using 15 156 tube-wells and 3 921 infiltration galleries. (1999 FAO)
In South Korean political and administrative settings are innovative institutional reorganization has fostered state-community alliances for development and helped avert “Local
capture” of development programmers. Studies show that, such institutional change can be
achieved quite rapidly given strong political will. For example, the above description might
suggest that South Korean local government had a long history of good development outreach.
(World bank 2000 Policy research working paper p.15)
Village infrastructure was extensively constructed and upgraded: including roads, water system,
bridges, small-scale irrigation, and electrification. A variety of income-generating projects and
savings programs were initiated. Community and domestic hygiene were greatly improved
thought various measures, such us better cattle housing and improved water management. (Whang
1981 p.15)

204

3. Irrigation system developing plans
3.1. 1949-1950’s
The “land to the tiller” principle adapted by the government
An end in the relationship of landowners and tenants / an introduction to independent farmers

3.2. 1970-1980’s
In this period, there were some changes in the former Acts. Land Improvement Projects was
replaced with Rural Areas Modernization Promotion Act, Land Consolidation Act with Farmland
Expansion and Development Promotion Act, and the Special Law for Long Term Bond of Land
Improvement Projects with the Special Law for Farmland Improvement Association. The Korean
government successfully launched projects for agricultural infrastructure during this period. It was
important at that time to set the base of food self-sufficiency. The government launched several
policies including “Green Revolution,” and the high rice price policy, and achieved selfsufficiency in staple grains, rice in 1977. Korea then focused on large-scale agricultural
improvement projects that covered reclamation, drainage, water, etc. To finance the projects, the
Korean government implemented several policies, such as foreign loans, the 10-year plan for antidrought capacity development, the integrated rural development inspection and planning, financial
support for operating costs of farmland association. Saemaul Movement was started to develop
rural areas and to boost income growth.

Land Improvement Projects

Rural Areas Modernization Promotion Act
(1970)

Land Consolidation Act

Farmland Expansion and Development
Promotion Act(1975)

The Special Law for Long Term Bond
of Land Improvement Projects

The Special Law for Farmland Improvement
Association (1971)

•

Green Revolution and the high rice price policy achieved rice self-sufficiency (1971)

•

Large-scale comprehensive agricultural projects began in the 1970’s, including water,

reclamation, irrigation, and drainage.
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•

Foreign loans to finance its projects

•

The 10-year plan for anti-drought capacity development

•

The integrated rural development inspection

•

Subsidizing rate increase of 100%

•

Financial support for operating costs
※ Samael Movement was started to develop rural areas and to boos income growth

3.3. After the 1990’s
Lastly, after the 90’s, restructuring national agriculture became a major solution to be
competitive in the world market under the Uruguay Round negotiation in 1986 and the World
Trade Organization in 1993. Korea joined OECD in 1996, and after 1 year, in November 1997,
got confronted with the Asian financial crisis. The government then had no choice but to
implement structural adjustment throughout the Korean society. Agricultural Basic Law was
made in 1998. In 2000, Agricultural & Rural Infrastructure Corporation, which is Korean Rural
Community Corporation, was founded by integrating Agricultural Community Development
Office and Farmland Improvement Association. In 2007, the government revised Rearrangement
of Agricultural and Fishing Villages Act.
The main concept of agricultural infrastructure then became to pursue domestic agricultural
restructuring and international competitive agriculture under the WTO system. Act on the Special
Measures for Development of Agricultural and Fishing Villages (1990), Korea Rural Community
Corporation and Land Management Fund Act (1990), Rearrangement of Agricultural and Fishing
Villages Act (1994), and Farmland Improvement Association Act (1995) were enforced in this
period. In the business standpoint of view, the government implemented the intensive
readjustment of large and common arable land, and the expanded maintenance of farm based
facilities.
• The Uruguay round negotiation (1986)
• Act on the Special Measures for Development of Agricultural and Fishing Villages (1990)
• Korea Rural Community Corporation and Land Management Fund Act (1990)
• The birth of the World Trade Organization (1993)
• Rearrangement of Agricultural and Fishing Villages Act (1994)
• Farmland Improvement Association Act (1995)
• Korea joined OECD (1996)
• The Asian financial crisis → The government’s strict structural adjustment (1997)
• Agricultural Basic Law was made (1998)
• Agricultural & Rural Infrastructure Corporation, which is Korean Rural Community
Corporation, was founded by integrating Agricultural Community Development Office and
Farmland Improvement Association.(2000)
• The government revised Rearrangement of Agricultural and Fishing Villages Act (2007)
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4. Irrigation organization
Figure 5-2: Organization Irrigation system in Korea

KARICO are bringing research on water quality to all irrigation water resources across the
nation, to obtain the basic data for water management by monitoring the irrigation water.
(Irrigation water pollution and water quality conservation in Korea 2011 p.115, Figure5-2)

5. Succession of Legacies and exploration of Policies
Since 2000, although it has become much easier to describe agricultural water pricing in Korea
for most farmers, there is no water price. It was not always so; thirty years ago, irrigation operated
on a principle of full cost recovery, like industrial and municipal uses. The logic of this policy
shift is that it is necessary to lower costs of inputs such as water to rice farmers in exchange for
requiring them to continue to grow rice to meet food security objectives (current levels of selfsufficiency are near 100% for rice, but only 26% for total food and feed in total). The
abandonment of cost recovery from key users has constrained the options available to water
managers, but makes it politically difficult to reverse course. Reductions in agricultural water use
to meet growing alternative uses, when the total water use rate is already high, are to be effected
through technical rather than economic means, including rehabilitation, different to Mongolian’s
stock management program. In the meantime, at the local level, facilities designated for
agricultural use are increasingly tapped for local water supply.
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Conclusion and Recommendation

Chapter

Prospects for agricultural water management: Solving the stressed present irrigation situation in
Mongolia would require a coordinated approach of governmental institutions, National
Government Organizations and key stakeholder groups on province level. Currently, however,
there is no fully developed integrated institutional or legal infrastructure handling Darkhan
province issues. Thus, there is an urgent need to consider implementing sustainable irrigation
system.
The irrigation system of Darkhan province is facing with following obstacles. Government
policy, land degradation, climate change, insufficient irrigation and water scarcity.
Consequently, The Government of Mongolia and local governments have to execute following
three actions according to the priority:
Improving irrigation system
Priority in Policies
Coordination for common goals

6
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ABSTRACT

This research comes as a result of the training carried out under the program entitled "2016
KAPEX Academy- visiting program," funded by the government through the Ministry of
Agriculture, Food and Rural Affairs of Korea and implemented by Korea Rural Economic
Institute ( KREI) and in collaboration and partnership of the Mozambican Government through
the Ministry of Agriculture and Food Security (MASA) where the National Directorate of
Agricultural Extension (DNEA) is direct callers to KREI. The training took place at the
International Centre for Agriculture and Partnership in the Naju City (South Korea) from 01 May
to 30 October 2016 whose aim is to promote the understanding of agricultural and Rural
Development Policies, as well as to increase the capacity of staff and researchers from public
institutions to the development of policies by sharing Korea's agricultural development experience.
In this study were shared the Korean experience and the 2016 KAPEX Academy partner
countries where the greatest attention to the author focused on the agricultural policies targeting
the horticultural sector in order to seek insights of better alternatives that may allow to develop
recommendations for increasing vegetables productivity and production in Mozambique.
The research has five chapters of which, the first contextualizes the production of vegetables in
Mozambique, it shows the need for this research, and the research methodology. The second
chapter elucidates the general information on Mozambique and its agricultural policies with an
emphasis in the Strategic Plan for the Development of the Agricultural Sector (PEDSA),
Operational Plan of Agrarian Development (PODA) and the National Investment Plan for the
Agricultural Sector (PNISA) among others. Chapter three is related to Korea general information
and horticultural policies in this chapter there are illustrated two projects that are underway for
horticultural production in Korea. The fourth chapter shows the lessons learnt from Korea
experience. The last chapter is aimed at conclusion and recommendations.
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Introduction

Chapter

1. Background
In the Republic of Mozambique agriculture is the basis of economic development. The longterm objectives of the agricultural sector in Mozambique are to improve food security and reduce
poverty by supporting the efforts of small farmers, agencies of the private sector and
governmental and non-governmental organizations in order to increase productivity and
agricultural production, agro-processing and marketing, while maintaining a sustainable path for
the exploitation of natural resources.
In Mozambique the production of vegetables, plays an important role in the family sector
contributing to their empowerment and ensuring their sustainability. It is a source of food from
the point of view of food security and nutrition for many families, source of family income
generation, employment, raw materials for industry and foreign exchange through exports.
Farmers characteristics: In vegetable sector, small farmers have heterogeneous characteristics,
with different production systems. The overwhelming majority of this group grows vegetables on
the banks of rivers, ponds and irrigation schemes, based on the use of basic techniques, such as
the low level of application of inputs (fertilizer, pesticides and improved seeds), use of hoes, use
of family labor, in some cases with the hiring of labor paid in kind of goods or in cash according
to the needs and market opportunities. Vegetable production is made in open fields with no use of
greenhouses. The main vegetables are tomatoes, onions, cabbage, green beans, peppers, beets,
garlic, lettuce, cabbage and carrots. As for unconventional vegetables can be mentioned yam,
cacana (Momordica indica), arugula, okra and amaranth.
Figure 1-4: Farming using handled hoes

1

215

Farming area size: Usually the size of growing areas varies between 1 and 1.5 hectares on
average for each producer. The total area of cultivated land is 56322787 hectares, of which
375,995 hectares are occupied for the production of vegetables which is dominated by small farms
holding a portion of 320290 hectares, medium farms with 12011hectares and large farms with
only 43694 hectares, as shown below in Table 1-1.
Table 1-1: Farming area
Farming Area Size
Area and number of farms

Total cultivated area

(Ha)
(%)
(Ha)
(%)

Total

Small farms

Medium
farms

Large farms

5632787
1oo
375995
100

5428571
96,37
320290
85,18

130651
2,32
12011
3,2

73565
1,31
43694
11,62

112939

2055

76

Vegetable cultivated
area
Number of vegetable
115070
farms
Source: INE, Agr. Census 2009/10

Distribution system: In general, small farmers are dispersed throughout the geographic space of
the country, developing activities in family and local context, with a rudimentary processing and
selling their produces directly at the market, or through "wholesale" and / or "retailers" less
equipped and often not having own proper infrastructure. However, this scenario does not exclude
the existence of important horticultural trade flows in the country.
The transport chain for locally produced vegetables is complex. The majority of small farmers
have an informal system setup for collection, distribution and marketing. Individual transported
volumes are relatively small with high costs per ton which in turn are compensated through higher
selling prices (AUBE et al., 2011).
Marketing: The internal market is characterized by low purchasing power, developing the
activity of an almost fully "informal" way. Currently, the wholesale market of vegetables in
Mozambique is almost confined to large irrigation schemes in the south as the Moamba and
Chokwe, the Green Areas close to the major consumption centers, namely Maputo, Beira,
Chimoio and Nampula. Therefore, the internal market of vegetables is located mainly in urban
and peri-urban areas.
The domestic market is supplied by local and imported vegetables. Vegetables imported from
South Africa are brought from by Mozambican traders of fresh products which are commonly
called "mukheristas".
The Mozambican marketing network for vegetables consists of informal traders (municipal
markets, suburban markets, stalls and street vendors) and formal traders (grocery stores and
supermarkets; the latter have gained mainly spaces in emerging cities like Matola, Moatize and
Palma), importers ("mukheristas" and supermarkets) and exporters (which in many cases are
street vendors).
Farmers, vendors and importers conduct various types of trade (wholesale and retail) in the
same market. In rural areas, the market is mainly ensured by street vendors. Despite this, farmers,
vendors and mukheristas play an important role in the distribution of vegetables in the country.
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2. Research Justification
Vegetable production is one of the agricultural sub-sectors that play an important role in
Mozambique, contributing to the strengthening of family income and ensure their sustainability.
However, the productivity and income levels are not satisfactory to meet the needs of all people.
More than 50% of major vegetables, such as tomatoes, potatoes, onions, carrots, garlic and others
consumed in the Country's South Region are imported from neighboring South Africa. Despite the
large existing agricultural potential in the country, Mozambique remains a net importer of
vegetables. Mozambique has great agricultural potential, a lot of land to cultivate and good
agricultural policies. However, production is not satisfactory to cover all needs. Based on this
situation it is noted that there is a need to do a study to better understand what is missing and
make proposals for measures to strengthen the existing policy implementation strategies on
purpose to increase horticultural productivity.
For example potato production in the south of the country depends on the seed imported from
the neighboring Republic of South Africa. In the remaining regions of the country where the
potato is produced, small farmers use the unimproved plant materials that are converted into local
varieties which results in low yield. The availability of vegetables is especially critical in the
summer due to the scarcity and rising price of these products. Domestic consumption of
vegetables is highly variable, with commercial value and restrictions on the availability of foreign
exchange to meet the food needs through limited imports. In this context, it is very important to
increase productivity and stabilization of domestic production to reduce dependence on foreign
vegetable.
In the country there is still no efficient logistics system for collecting, packing, storing and
transporting vegetables. The post-harvest is characterized by high losses due to deficiency in
transport systems, storage and disposal. However, it should be noted that the country has
vegetable value chains, so that they can sell large quantities of these products over long distances.
This gives an idea of the dynamism that exists in these chains, despite its apparent informality.
In the diet, the consumption of vegetables is extremely important for human health. Vegetables
stand out as regulators of the human body food because they are sources of minerals, vitamins,
dietary fiber, antioxidants and other elements that put the human body to function fully and
perfectly. They help to fight against numerous health problems such as cardiovascular disease,
hypertension, obesity, diabete, some cancers, high cholesterol level in the blood and infections.
The low productivity of vegetables sector in Mozambique is linked to various constraints, such
as: Use of rudimentary techniques; cultivation under rain fed conditions; poor access to markets; a
low irrigation infrastructure; weak linkages between research and extension; limited access to
financial services; limited coverage of rural extension services; limited access to input markets;
little use of agricultural mechanization and almost non-existent; low investment in the vegetable
sector; little popularization of policy towards the development of agricultural cooperatives; poor
use of agricultural inputs (fertilizers, pesticides and improved seeds); difficulty of the investment
in a coordinated and integrated way to the development of all links of the vegetable chain; weak
organization of farmers under a commercial point of view; weak development of the transmission
network; poor coverage of the media, particularly in rural areas; the vegetable market is very
informal; low level of education of most extension agents, among others.
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3. Research Problem

The low productivity and scarcity of vegetables especially at the end of the year (Summer).
Small farmers have not been able to produce enough vegetables to cover their needs and supply
the market throughout the year, unlike the neighboring country, the Republic of South Africa,
whose production fills the Mozambican markets with vegetables in all seasons of the year, so that
the prices of vegetable crops are extremely high in the critical period of October to the end of
January, a fact that complicates the lives of most low-income families in the country. There is a
need to strengthen the implementation of existing policies and work with determination to achieve
the objectives outlined in the guiding instruments (PEDSA PNISA, PODA, among others)

4. Research Objective
4.1. General Objective
To make policy recommendations that could contribute to increased productivity of vegetables
from sharing Korean experiences

4.2. Specific objectives




Share and understand more about the Korean vegetables policies;
Get good insights from Korean vegetable policies that can help to make
recommendations in accordance with the reality of my country.

5. Methodology
The research was held according to the following methodological steps:
 Literature Review of books, reports, documents, manuals related to policies on both
agricultural and vegetable production that allowed me to do the theoretical systematization
of all information obtained during the training;
 Lectures on agricultural and economic development policy, as well as conferences on site
and field visits that have been guided by managers, researchers and experts of related
subjects with the involvement of local residents who directly shared their experiences with
us (participants);
 Study visits based on direct observation of the achievements in the field where the trainees
had the opportunity to interact with the various stakeholders in the process of socioeconomic development such as managers of agricultural public institutions and private
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sector managers, researchers, extension specialists, technicians, managers and members of
Cooperatives and associations, managers of community development projects, farmers
and members of local communities. Study visits, were aimed at consolidating the
theoretical lectures;
The process of systematization of information were accompanied by expert researchers to
follow up the investigation; and
Regular seminars for mid-term presentations.
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General Information and Agricultural Policies in
Mozambique

Chapter

1. Geographic Features
1.1. Geographical location and administrative division
The Republic of Mozambique is a vast country located on the east coast of Southern Africa,
with an area of about 799,380 km2 and a coastline of about 2515 km along the Indian Ocean,
forming a vital space for the neighboring countries situated in the hinter-land which have only
access to the ocean through Mozambican ports. Mozambique shares about 4330 km of land
borders with six countries in the region: In the north by the United Republic of Tanzania, to the
northwest by the Republics of Malawi and Zambia; to the west by the Republic of Zimbabwe; to
the south by the Republic of South Africa; and to the south-west by the Republic of South Africa
and the Kingdom of Swaziland.
With regard to the administrative division, the Republic of Mozambique is divided into 11
provinces which are by themselves divided into 151 districts and 405 administrative posts.
Maputo City is the capital of the country.

1.2. Relief of Mozambique and the coast accidents
The Mozambican Territory has three forms of relief: The plains occupying about 55% of the
territory, with higher expression in the southern region and being narrowed from the central to the
north region along the coastal strip; the average altitude plateaus being situated predominantly in
the north and central regions occupy an area of 43% of the territory; and mountains in the interior
of the country, occupying about 13% of the total area of the country.

1.3. The Climate and Watersheds
The climate is predominantly tropical influenced by the Indian monsoon regime, with two
seasons, a hot- rainy season in summer (October – April) and the cold and dry season in winter
(May-September). The annual average temperature ranges between 20ºc and 26 °C, being lower at
high altitudes with the annual average temperature not exceeding 22°C. The average atmospheric
precipitation in high altitudes zones reach 2000 mm. The relative humidity is high, standing
between 70% and 80%, although the daily values go around 10% and 90%.
According to data from the population census 2007, Mozambique possessed a population of
20.366.795inhabitants, growing at an average rate of 2.6% per year. At present this population is
estimated at 26.423.623 and it is predominantly rural (70%).

2
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Figure 2-2: Map on the geographical location of Mozambique

1.4. Key Development Indicators
Over the last few years, Mozambique has experienced average economic growth rates in excess
of 7%, with the growth of the agricultural, manufacturing industry, trade and transport sectors all
playing an important role. PARPA II (2006-2009) forecast a growth rate of about 6.5% to be
achieved in period 2010-2014.
Table 2-3: MacroeconomicIndicators
Indicador

1997

1998

1999

2003

2004

2005

2006

2007

2008

2009

2010

2011

Real DGP
Growth (%)

11.1

12.6

8.4

6.5

7.9

8.4

8.5

7.3

7.0

7.0

7.0

7.0

Annual
average of
inflation (%)

7.4

15

29

135

126

64

132

82

82

55

53

51

GDP per
capita (USD)
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2713

252

3005

3398

356

387

4508

4698

5053

5444

Source: INE, CEMP (2009/11)
At present the country is still in a process of development but remaining as one of the
economically world poor countries, with the growth rate of GDP of 6.6%. The GDP per capita is
601.12 US dollars according to INE-2016 data. The average life expectancy is 53.5 years, placing
in172nd position out of 177 countries in the world, according to UNDP Human Development
Index (IDH, 2005: 0.384) the lowest in the Southern Africa Development Community.
In 2002 and 2003, the National Statistics Institute (NSI) conducted a comprehensive survey
designated the National Household Survey. The results of this survey show that poverty in
Mozambique has been significantly reduced from 69.4% in 1997 to 54.1% in 2003. According to
PARPA II (2006-2009) projections, and taking into account the poverty reduction rhythm from
1996/7 to 2002/2003, it was projected that in 2009 the proportion of people living below the
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national poverty level would be further reduced to 45% and would achieve the 40% Millennium
Target in 2015.
Regarding employment, an unemployment rate of 18.7% was recorded in 2004/5 according
IFTRAB data. However, in the employment centers, unemployment has recorded a 25.4%
increase from 2004 to 2007.
Primary education in Mozambique comprises two levels, the 1st level (1st to 5th Grade) and the
2nd level (6th - 7th Grade). According to the Millennium Development Goals, Mozambique
might achieve universal primary education by 2015 - that is 100% of children of primary school
age should be attending school at this level. According to survey results in 2007, the net
enrolment rate in 1st Grade education has achieved a national average of 95.5% showing a
significant increase compared to 2003 (69,4%). According to more recent data for adult literacy,
the literacy rate has grown from 46.4% in 2003 to 48.1% in 2005. When comparing the literacy
rate by gender, the rate for women is 33.3% whilst the men’s rate is 66.7%.

1.5. Agricultural sector in the current situation

Many of the family sector farmers cultivate in rain fed conditions. The data collected during the
national survey of irrigated land in 2003, by the then National Directorate of Agricultural
Hydraulics indicated the existence of 257 infra-structured irrigation land, occupying an area of
118.12 hectares, where only 34% (about 40.063ha) of total area were operational.
In terms of availability of land for agriculture, the country has about 36 million hectares, of
which only about 9 million hectares are currently under cultivation (PROAGRI II, 2004, p. 27).
And about 3.3 million hectares of irrigable land, only 50 000 hectares of land (0.13%) have
irrigation. Agriculture is dominated by 3.2 million small farmers (smallholders) with the average
size of 1.1 ha of cultivated fields (PROAGRI, 2004 ASP, 2005). About 78% of the country's
surface is occupied by potentially productive forest. About 9 million hectares are occupied by
national parks and reserve areas of wildlife. In the country, there are 15 more important
watersheds and 9 of these are end sections of international rivers. The average annual flow is
estimated at 216 million m3 of water, of which 100 million are of rainwater. In the country there
are about 10 agro-ecological zones with different skills.
The main practiced food crops are: Maize (corn), cassava, rice, beans, peanuts and vegetables.
While the main cash crops are: Cotton, sugarcane, cashew nuts, and tobacco. Among the
vegetables can be highlighted the following: Tomatoes, cabbage, onion, lettuce, carrots, potatoes,
green beans, peppers, eggplant, garlic and watermelon.

1.6. Agriculture's contribution to national economy
The agricultural sector is a pillar of the national economy. In 2009 it contributed with 24% to
the gross domestic product (INE). Moreover, about 80% of the working population of the country
is employed in agriculture. The growth rate of the agricultural sector contribution to GDP has
varied between 7% and 11%, in the last years (2001-2010).
Despite these encouraging results there prevail challenges that are reflected in food insecurity,
low family income and unemployment. The country´s GDP at present is 14.69 billion USD, and
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the growth rate is 6.6%. The GDP per capita is 601,12USD. THE Agricultural contribution to
GDP is 27.3%, where poverty level is placed in 54.1% and unemployment of 25.4%.
Figure 2-4: Growth rate of the agricultural sector contribution to GDP
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2. Agricultural Policy and Implementation Strategies in Mo
zambique
After the national independence of Portuguese colonialism in 1975, Mozambique opted for a
centrally planned socialist economy. However, regional and international situations, natural
disasters and an internal military conflict 16 years, influenced for the failure of centralized
economic policy, which forced the government to opt for a radical change to a market
development strategy by adopting an economic adjustment program in 1987, going from then, to
be a country of capitalist orientation. Since then, the country has been experiencing economic
growth.
The Mozambican government has been designing Action Plan for the Reduction of Absolute
Poverty and implementing a number of policies, strategies, programs and projects with the aim of
combating absolute poverty achieve food security and promote sustainable socio-economic
development. These instruments, together, form the guiding framework for action in the public
sector in the various branches of the economy.
For agriculture, the picture is built from the guidelines contained in the following key
documents: the Agricultural Policy and Implementation Strategy (PAEI); the (PARPA); the Five
Year Plan 2010 - 2014; the Green Revolution Strategy (ERV); Plan for Food Production Action
Plan (PAPA); The Rural Development Strategy (EDR); and the Food Security and Nutrition
Strategy (ESAN).
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Regarding the production of vegetables, it is noted that instruments such as the Agricultural
Development Operational Plan (PODA) harmonized with the Strategic Plan for Development of
the Agricultural Sector (PEDSA) and the National Investment Plan for the Agricultural Sector
(PNISA) deploys agricultural sector objectives into concrete actions. To promote productivity and
horticultural production in the country, projects were designed in 2014 with impact actions
effective starting 2016.

2.1. Operational Plan for Agricultural Development (PODA)
The Operational Plan for Agricultural Development (PODA) designed for 2015 -2016 operationalize the guiding instruments of the agricultural sector (PEDSA, PNISA and QGP)
advocating increased production of plant and animal foods to ensure food security and nutrition,
reduce the levels of imports of these foods, and thus promote increased family income of small
farmers. To achieve these objectives have been established in the country, 6 corridors of
agricultural development (Pemba-Lichinga, Nacala, Zambezi Valley, Beira and Limpopo) where
production of vegetables is one of the priorities. These areas were chosen taking into account soil
and climatic conditions, strategic location in relation to markets, existing or planned infrastructure,
and product diversification
Figure 2-5: Agricultural Development Corridors

Source: PODA (2015-2019)

2.1.1. Strategic actions and expected impact (PODA, 2015-2019)
A. Intensive Production of Vegetables: Establishment of at least 80 greenhouses of 0.25
hectares for the production of vegetable seedlings for access by small farmers throughout
the year.
B. Assistance to farmers: Increased extension of 1,261 in number in 2015 to at least 2,061
in 2019 to improve the coverage and provision of production support services.
C. Create 6 demonstration technologies centers in Agricultural Development Corridors;
D. Increase service coverage of about 630,000 farmers in 2014 to 850,000 in 2019;
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E. Create Regional Centers of Training and Transfer of Agricultural Technologies;
F. Expand funding programs of strategic and priority crops, traditional and emerging
oriented to the market;
G. Create incentives for the establishment of processing units and integration of small and
medium-sized agricultural enterprises, particularly in rural areas.

2.2. National Investment Plan of the Agricultural Sector (PNI
SA), 2013-2017
National Investment Plan of the Agricultural Sector (PNISA), 2013-2017: Its objectives are "to
contribute to food security; increase income and profitability of agricultural producers; and
increase agricultural production to market-oriented, fast, competitive and sustainable". Under this
guidance tool, there were developed two views with sub-programs to promote increased
productivity and vegetable production:
a) The Sub-Program to Support Production of potatoes - is aimed at import substitution given
the growing domestic consumption of potato in urban and peri-urban areas. The aim of the
subprogram is its intensification using the technological package of improved seed and fertilizer
base in irrigation conditions (PT3). To achieve this intention, the support component to potatoes
production have to take the following actions out: (i) program-contracts with specialized seed
companies to ensure the certified seed import of most productive varieties adapted to production
zones; (ii) potatoes seed production in Sierra Choa and Tsetsere in Manica Province, and
Tsangano in Tete Province to gradually reduce imports; (iii) Increase the capacity of IIAM of
potatoes seed production through tissue culture; (iv) Inputs provision on potential areas of
potatoes production; and (v) ensure the availability of pesticides and application equipment. The
total budget of support subprogram for potatoes production is estimated at 1.533 million Meticais.
b) The Sub-program to Support Tomatoes production. The tomato is the most important
vegetables after Reno potato. The country has agro-climatic conditions favorable to the
production of this vegetable. However, although it is currently produced in considerable quantities,
and only in the cool season, the national deficit stands at 92,000 tons. The objective of this subprogram is to intensify tomato production using technological package (PT3) which means use of
improved seed with fertilizers and irrigation. The main priority actions to be implemented are: (i)
Seed Availability of high-yielding varieties (including hybrid varieties), (ii) provision of
fertilizers and pesticides (insecticides and fungicides), and (iii) Ensure the white fly control,
providing pesticides. The expected average productivity to 5th grade using the package3
technology based on the use of improved seeds, fertilizers in irrigation conditions is 20 ton/ha.
The expected additional production at the end of the 5th year using the package3 technology is
212.9 thousand tons of tomatoes. The total cost of production is 761.4 million Meticais.
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Table 2-2: Food Crops Program Budget, PNISA.

Potatoes production
Tomatoes production

Implementation period
(10^3 MZM)
Ano 1
Ano 2
240,000
300,000
90,015
94,516

Ano 3
315,000
132,322

Ano 4
330,750
185,251

Ano 5
347,288
259,350

1,533,038
761,454

Budget (MT)

330,015

447,322

516,001

606,638

2,294,492

Subprograms

394,516

Total

Source: PNISA (2013-2017)

2.3. Vegetable projects and expected impact (projects and s
tructuring actions-2016)
The area of greatest production of vegetables in the country is located in the green area around
the major urban centers in the cities of Maputo, Beira and Nampula. With the implementation of
megaprojects, the vegetable production areas expanded to the cities of Tete and Pemba. The
vegetables occupy about 5.9% of the total cultivated area in Mozambique. The table below shows
the districts with the highest vegetable production capability in the country:
Strategic interventions / Priority
 Establish 30 input shops to ensure seed quality and other inputs;
 Build and rehabilitate 600 hectares of low-cost irrigation systems;
 Install 20 greenhouses seedlings production and final production of vegetables in
Maputo, Inhambane, Sofala, Tete, Nampula and Zambezia;
 Establish 8 conservation units and selling vegetables;
 Install 3 trading posts / wholesale markets marketing of fresh produce in Moamba,
Malema and Angónia.
Cost of Interventions: The financing of interventions proposed above is estimated at 1.7
billion meticais.

2.4. The Strategic Plan for Development of the Agricultural
Sector (PEDSA)
The Strategic Plan for Development of the Agricultural Sector (PEDSA) 2011-2015 - is based
on the Action Plan for the Reduction of Absolute Poverty (PARPA), which follows five years of
the government program aimed at achieving: "Food security and nutritional conditions
improvement, competitiveness of domestic production and increase farmers' income, sustainable
use of natural resources and environmental conservation, and develop the institutional capacity of
the agricultural sector."
The vision of PEDSA based on Vision 2025 for Mozambique defends, "A thriving, competitive,
equitable and sustainable agricultural sector." Realizing the vision of the agricultural sector, the
PEDSA focus should pursue the following general objective: "To contribute to food security and
the income of farmers in a competitive and sustainable manner ensuring social equity and gender".
To this end, four specific strategic objectives are contemplated:
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Increase productivity and competitiveness in Agriculture;
 Develop Infrastructure and services for greater access to agricultural markets;
 Use land and forests sustainably;
 Strengthen the institutional capacity of the sector and improve the social environment
for agricultural development.

2.5. The Agricultural Policy and Implementation Strategy (PA
EI)
The Agricultural Policy and Implementation Strategy (PAEI), adopted in 1996, it is still in
force. Establishes the following mission statement: "to develop agricultural activity in order to
achieve food security through diversified production of consumer goods, the domestic and export
industry provisioning, based on the sustainable use of natural resources and ensuring social
equity . "
According to PAEI, the expansion of productive capacity and improving agricultural productivity
depends on appropriate strategies for the following purposes:
 Access to land and planning and development of their use;
 Food production for self-sufficiency and food security;
 Production for export, contributing to the balance of payments;
 Agro-business sector restructuring;
 Development of training services, research and efficient professionals extension;
 Development of infrastructure.

2.6. Action Plan for the Reduction of Absolute Poverty (PAR
PA I)
Action Plan for the Reduction of Absolute Poverty (PARPA I), 2001-2005 - was the first
strategy of Mozambique to reduce poverty. It focused on institutional reform aimed at providing a
suitable environment for public and private investment in human capital and productive
infrastructure, in order to facilitate economic growth. The implementation strategy is organized
into six areas: financial macroeconomic management, education, health, agriculture and rural
development, basic infrastructure and good governance.

2.7. Action Plan for the Reduction of Absolute Poverty (PAR
PA II)
Action Plan for the Reduction of Absolute Poverty PARPA II (2006-2009) - Regarded as a
medium-term strategy to promote economic growth and reduce poverty through activities grouped
into three pillars: Governance, Human Capital and Economic Development. With regard to rural
development, the main objective of the government was to increase the opportunities for income
generation, especially for the family sector.
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2.8. The government's five-year program (QGP) 2010-2014
The government's five-year program (QGP) 2010-2014 focuses government action in the "fight
against poverty to improve the living standards of the Mozambican people. This plan reiterates the
importance of agriculture as the basis for the development of the national economy, offering a
high potential for poverty reduction. The objective remains the structural transformation of
subsistence agriculture into prosperous, competitive and sustainable agriculture the QGP
establishes the following strategic objectives for the agricultural sector:
 Ensure increased production and food security;
 Increase the productivity of agriculture and its value chain;
 encourage increased agricultural production to market;
 To promote the sustainable use of land, forests and wildlife;
 Develop human capital and institutional capacity of the agriculture sector.
Plan for Poverty Reduction (PARP), 2010-2015. The PARP is a medium-term planning
instrument for socio-economic management aimed at materializing the 5-year program. It is also a
mechanism for establishing partnerships with national and external actors who are directly
involved in the formulation, implementation and evaluation of the strategy and plans for poverty
reduction, following PARPA II 2006-2009. The Government intends to use the PARP formulation
process to improve the links between the different programmatic instruments.

2.9. The Green Revolution Strategy (2007)
The Green Revolution Strategy, approved by the Cabinet in 2007, whose primary objective in
Mozambique is to stimulate increased productivity and production of small producers, increasing
the supply of competitive and sustainable food.
Taking into account the main constraints to the development of agriculture, the Green
Revolution implementation strategy is based on the following pillars:
A. Natural resources (land, water, forests and wildlife);
B. improved technologies;
C. Markets and updated information;
D. Financial services; and
E. Formation of human and social capital.
One approach to production and integrated value chain is key to achieving the Green
Revolution, with the involvement of all actors in the public and private sectors and civil society
organizations. With regard to state institutions, the participation of ministries such as Planning
and Development, Finance, Industry and Commerce, Public Works and Housing, Fisheries,
Health, Science and Technology, Education, Culture, Mineral Resources, labor and State
Administration , coordinated by the Ministry of Agriculture, it is crucial.
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2.10. The Action Plan for Food Production - PAPA (2008-2011)
The Action Plan for Food Production 2008-2011 (PAPA) - comprises the main operational
instrument of the Green Revolution. PAPA establishes national programs and production targets
to ensure the increased availability of food through the growth in productivity and agricultural
production.
In order to achieve the objectives and PAPA´s goals the government has made concrete
activities under the research program (production of basic seed and review of technical standards),
the agricultural extension program, the seed program (production and distribution of improved
seeds ), the fertilizer program, the plant health campaigns program, the irrigation program, the
animal traction development program, the program mechanization, agricultural oils, agricultural
processing and marketing programs.

2.11. The Rural Development Strategy - EDR (2007)
The Rural Development Strategy (EDR), adopted in 2007 - aims to improve the quality of life
and develop rural areas through:
 Competitiveness, productivity and wealth accumulation;
 Productive and sustainable management of natural resources and the environment;
 Diversification and capital efficiency, infrastructure and institutions;
 Expansion of human capital, innovation and technology; and
 Good governance and planning for the market.
Since the resources of the majority of the rural population are closely linked to agriculture and
related sectors, the EDR goals are perfectly aligned with the PEDSA.

2.12. The Strategy of Food Security and Nutrition II-ESAN (20
08-2015)
The Strategy of Food Security and Nutrition II (ESAN), 2008-2015, has evolved from ESAN I
to incorporate the Human Right to Adequate Food and fill gaps identified by the independent
evaluation requested by SETSAN.
The overall objective of ESAN II is to ensure that all citizens have physical and economic
access at all times to enough food for an active and healthy life, in fulfillment of their human right
to adequate food. It is based on the following pillars of food security: Production and availability
of food in sufficient quantity for consumption; physical and economic access to food; the use and
utilization of food; adjustments to ensure that the foods are socially, environmentally and
culturally acceptable; and stability of food consumption at all times.
To solve the problem of food security and nutrition, it was released PROAGRI-I (1999-2004),
which was directed to promote cash crop cultivation, such as tobacco, cotton, sugarcane and
cashew nuts. PROAGRI-I, in turn, has been extended to PROAGRI-II (2006-2011), which was
intended to change the agricultural production of subsistence to market oriented production.
However, this strategy does not clearly include the modernization of the family sector small-scale
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agriculture, which employs many families and have positive social impact in increasing family
income (Aube et al., 2001).
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General Information and Major Horticultural Policies in
Korea

Chapter

1. Geographic Features
1.1. Physical geography
The Republic of Korea is located in the Korean Peninsula at the eastern end of the Asian
continent. It is a small country in size but economically developed. It occupies an area of
100,284km2, about 17.1% of agricultural land, 63.5% forests, and the rest is 19.4%. With a
coastline of 14,963 km. Rivers flow to west and south according to the slope of the mountains.
Temperate climate with 4 seasons: Spring, summer, autumn and winter. The climate is influenced
by seasonal winds from the sea to the mainland and vice versa. The annual average temperatures
is situated between 6 ° C and 16 ° C in the highlands and the lowlands average temperature varies
between 10ºc and 16ºc.
The annual rainfall is 1500 mm in the south and 1300 mm region in the central region.
Korean population is 50.62 million. According to the age structure of recent data indicate a
population of adult population structure. The peasant population in 2014 was 2.75 million
corresponding to 5.5%. The number of agricultural producers decreased dramatically as a result of
industrialization that occurred in the process of rapid economic development of the country.
Figure 3-3: Map on Korea's geographical location

3

231

1.2. Korea over-view economy
South Korea over the past four decades has demonstrated incredible economic growth and
global integration to become a high-tech industrialized economy. In the 1960s, GDP per capita
was comparable with levels in the poorer countries of Africa and Asia. In 2004, South Korea
joined the trillion-dollar club of world economies. In 2014, gross domestic product .from Korea
was 410.4 billion USD. The GDP growth rate was 3.7% and GDP per capita was 25,870USD,
while agriculture's contribution to GDP was 2.0%. And the peasant population is 5.5%
A system of close government and business ties, including directed credit and import
restrictions, initially made this success possible. The government promoted the import of raw
materials and technology at the expense of consumer goods and encouraged savings and
investment over consumption.
The Asian financial crisis of 1997-98 exposed longstanding weaknesses in South Korea's
development model, including high debt/equity ratios and massive short-term foreign borrowing.
GDP plunged by 7% in 1998, and then recovered by 9% in 1999-2000. South Korea adopted
numerous economic reforms following the crisis, including greater openness to foreign
investment and imports. Growth moderated to about 4% annually between 2003 and 2007.
South Korea's export focused economy was hit hard by the 2008 global economic downturn,
but quickly rebounded in subsequent years, reaching over 6% growth in 2010. The US-Korea Free
Trade Agreement was ratified by both governments in 2011 and went into effect in March 2012.
Between 2012 and 2015, the economy experienced slow growth – 2%-3% per year - due to
sluggish domestic consumption and investment. The administration in 2015 faced the challenge of
balancing heavy reliance on exports with developing domestic-oriented sectors, such as services.
The South Korean economy's long-term challenges include a rapidly aging population,
inflexible labor market, dominance of large conglomerates (chaebols), and the heavy reliance on
exports, which comprise about half of GDP. In an effort to address the long term challenges and
sustain economic growth, the current government has prioritized structural reforms, deregulation,
promotion of entrepreneurship and creative industries, and the competitiveness of small- and
medium-sized enterprises.

2. Horticultural Policies in Korea

In the context of the implementation strategies of agricultural policy, The Government of Korea,
the Ministry of Agriculture, Food and Rural Affairs (MAFRA) has designed 6 projects to be
implemented in 2016. Two of these projects are as follows: The “2016 - Horticulture Facilities
Modernization Project” and the “2016 - Advanced Greenhouse Project”.

2.1.

The “2016- Horticulture Facilities Modernization Project”
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2.1.1. Project object:
The project comes as a way to better address the need to improve the quality of food, building a
stable base of export vegetables, supporting the modernization of the manufacturing complex of
these products and normal production of horticultural crops.

2.1.2. Financial plan per year
Table 3-3: Financial plan per year (unit: million won)
Division

Until 2013

2014

2015

2016

After 2017

Total

512,296

131,155

136,000

121,400

433,500

Central Government

108,280

31,660

32,000

28,600

102,000

Loan
Local
Individual

214,836
80,900
108,280

23,745
44,090
31,660

24,000
48,000
32,000

21,400
42,800
28,600

76,500
153,000
102,000

Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016

2.1.3. Target
Farmers, agricultural corporation and farmers group operating facilities that cultivate
horticulture;
Professional horticulture complex: professional horticultural production complex designated by
Ministry of Agriculture, Food and Rural Affairs (MAFRA);
General horticultural facility: Agricultural business bodies that have joint
selection/calculation/distribution contract with APC Nong-Hyup and have their performance

2.1.4. Eligibility and requirement
Eligible can be farmers, agricultural corporation and farmers group duly registered. Farmers
group is a co-organization consisted of farmers for the purpose of conducting agricultural business
with professional farmers´ organization composed of over 5 people
Priority support is dependent on the mayor or supervisor in:
 promoting this project with facility horticultural ICT convergence spread project;
 Attending renewable energy facility installation and support project;
 Agri-food certification (GAP agricultural product, eco-friendly agricultural product, etc.),
low-carbon agricultural and livestock products certification
 Participating in reducing agricultural and rural greenhouse gas voluntary; and
 Joining crop disaster insurance (agricultural facility)

2.1.5. Funding usage
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The funding is intended for the modernization of greenhouses, nurseries in operation
(installation of smart farm greenhouses), fertigation, irrigation, environmental management, etc.

2.1.6. Type and amount of support obligation
o
o

Treasury fund: Free Trade Agreement Implementation Support Fund (FTA Fund)
Support Form: central government ( subsidy 20%, loan 30%), local government 30%,
individual 20%
※

o
o
o

Loan interest rate: fixed (2.0%), variation (* market rate -2.0%) / 3-year grace period 7
years repayment
Market rate: average interest rate about mortgage loans of most loans (household loan)
from the NH Bank
Loan organization: NH Bank
Project implementation organization: mayor, supervisor
If it is different between farmers address and purposed site, need application to purposed
site

2.1.7. Criteria and range of limit subsidy
o

Maximum subsidy: 700million won/ha(except business under total 1 million won)

※ After confirmation (calculated based on expenses, quotes, cost statements, other local
cases, etc.) under main organization chief, execute with real cost

2.1.8. Application process
Figure 3-2: Application process 1
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Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016
MAFRA
o Project instruction to city/province and related organization
City/province
o Project instruction and basic plan to county
County
o introducing of project plan, application method, etc. to farmers and agricultural
cooperation
o Review about problem and feasibility of project through checking application form by
expert, report applicant’s list
Target
o Professional horticultural production complex
-

Submit application form and project plan prepared by advice of member in complex
and expert, etc. through project implementation committee.
General horticultural facility

-

Farmers should submit plan and agreement to applicants, applicants submit
application form and project plan made by comment of farmers and advice of experts
to county
If farmers want loan, need to check availability and amount through NH Bank

o

o

Figure 3-3 Selection stage

Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016
MAFRA
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o

defined notification about scale and funding each city/province depended on selection
result of target in city/province
City/ Province
o After checking selection from county depended on criteria, submit to MAFRA
o defined notification subsidies and scale each county reflected result and support from
MAFRA
County
o after review project plan of applicants depended on application and selection criteria,
report the results to province
o Final notification about target selection result depended on budget from city/province
-

guide project implementation after notice plan, loan method, etc. to targets

2.2. The “2016 Advanced Greenhouse Project”
2.2.1. Project object
o

establish supply base for market price and export stability based on strategic support
about building and renovating advanced greenhouse

2.2.2. Financial plan per year
Table 3-2: Financial plan per year
Division

Until 2013

2014

2015

2016

After 2017

Total

150,000

150,000

100,000

100,000

500,000

Central Government

-

-

-

-

-

Loan

150,000

150,000

100,000

100,000

500,000

Local

-

-

-

-

-

Individual

-

-

-

-

-

Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016

2.2.3. Target
Greenhouse building and renovation
-

Normal type: farmers, agricultural cooperation, producer group for harvesting vegetable,
etc.

- Local government renovation type: normal type and returning farmers, etc.
o Facility development: farmers, agricultural cooperation, producer group that want
cooling storage, selection, coating renovation in greenhouse for vegetable, etc.
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2.2.4. Eligibility and requirement:
Farmers, agricultural cooperation and returning farmers that registered agricultural management
information
Farmers group: co-organization of farmers, etc. for agricultural business with professional
producer cooperation that are consisted of over 5 people.
o Farmers with harvesting experience in greenhouse over 1 year or the head of county
deem that people can attend this project.
o Leased duration of leased land is that steel greenhouse over 15 years and automatic vinyl
greenhouse is over ten year (returning farmers are over 5 years).

2.2.5. Eligibility restrictions
Limited cross-shareholding companies, or companies with total assets of more than 500 billion
won or 100 billion won or person with over 30% shares of these companies

2.2.6. Funding usage
o

Greenhouse building and renovation: steel greenhouse, automatic vinyl greenhouse

※

Machinery that receive quality certificate from ‘Korea Agricultural Machinery Industry
Cooperative’ must be used

o

Essential facility under floor area of 300 ㎡
Facility development: pre-cooling storage facility, selection facility, coating facility

※
o

Pre-cooling storage facility, selection facility is limitation in greenhouses
Loan support about cost of facility development and greenhouse new-build/renovation
for export or price stability

2.2.7. Support type and obligation
o
o

Treasury fund: Secondary conservation about Rural Structure Improvement Special
Account
Type: central government loan 100% (loan can replace local government fee)
Table 3-3: Support type and obligation

Division
New
greenhouse

One type

Area

Type

0.2ha~2ha

Vinyl

Loan
rate
1.0%

0.5ha~2ha

Steel

1.0%

interest

Repayment duration
3year grace 7year repayment
5year
grace
10year
repayment
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2ha~5ha

Steel

2.0%

Local
government
3ha~5ha
steel
2.0%
type*
Facility development
1.0%
* local government directly or linkage with return-farming business defray
target) when make facility horticultural complex

5year
grace
repayment

10year

5year
grace
repayment

10year

3year grace 7year repayment
each 1%(local government and

Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016
o
o

Loan organization: NH bank
Implementation organization: The head of county

2.2.8. Support criteria and range
o

Standard

-

New greenhouse: steel 3,000million won/ha, vinyl 750million won/ha

o

Facility development: 100million won/ha
Support range (only new greenhouse)

-

Steel: 0.5ha~5ha each target

o

Automatic vinyl: 0.2ha~2ha each target
If targets applicate as separate their greenhouse area, apply interest rate based on the
combined total space

2.2.9. Authorities act in accordance with the standard process (SP)
Figure 3-4: Application process 2

Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016
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2.2.10.

Application stage

MAFRA makes a project instruction to city/province and related organization. The City/province
by itself does a project instruction and basic plan to county. The county is responsible for
introducing of project plan, application method, etc. to farmers and agricultural cooperation about
controlled horticulture. Meanwhile the Loan organization is Nong-hyup Bank. Applicants must
be issued credit survey including “loan amount”.
Target
o Target must submit application form, project implementation plan, loan application
documents to county (with the credit survey)
Selection stage
MAFRA
defined notification about scale and funding each city/province depended on selection result of
target in city/province
City/ Province
After checking selection from county the city basing on criteria, submits the selection to
MAFRA.
o defined notification subsidies and scale each county reflected result and support from
MAFRA
County
o After reviewing project plan of applicants depending on application and selection criteria,
reports the results to province
o Final notification about target selection result depends on budget from city/province
-

Guide project implementation after notice plan, loan method, etc. to targets

2.2.11.

Detail planning and implementation stage

County - reviews and approves availability on project plan that is submitted by farmers.
Korea Rural Community Corporation, Rural Development Administration
If county needs to check project plan, Korea Rural Community Corporation must submit
review statement within 10 days
New greenhouse implementation stages
1) Project start
o County try to start project and notify support plan and loan methods to target when
project plan target is approved
2) Design, construction and supervision
o Target carries out in accordance with criteria
o Steel greenhouse must be constructed through analysis of professional company
o the supervision of automatic vinyl greenhouse is implemented by qualifier
※

Qualifier must be a company that has registration of architecture firm, registration of
engineer office, report of engineering business, etc.
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※
o
o
o

But Supervision Company must be classified with Construction Company
If construction supervisor is decided, contracts construction supervision service with
business man (target) based on entrance of the person in charge of county
Supervisor submit supervision report after completion to county
Korea Rural Community Corporation carry forward revision of greenhouse structure
standard and making standard of construction plan, correcting material cost, etc.
Through it needs to hold a discussion with RDA

Target
o Target carry forward construction request to county after making construction plan
with qualifier
o Target makes plan and construction through qualifier based on related law
「Framework Acton the Construction Industry」, etc.
※
o

Qualifier: company that must have registration of architecture firm, registration of
engineer office, report of engineering business.
The rate standard on plan cost, supervision, management
Table 3-4: The rate standard on plan cost, supervision, management

(unit: %)
Cost
(billion won)

1

2

5

10

20

50

100

200

Plan

1.84

1.74

1.59

1.47

1.36

1.22

1.12

1.03

Supervision

1.66

1.53

1.45

1.37

1.37

1.35

1.34

1.32

management

0.51

0.47

0.43

0.37

0.37

0.33

0.31

0.29

Division

Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016
※

Target cost is innocent construction cost+ payment material cost (except VAT, cost
buying site)

-

Plan and automated vinyl greenhouse is 70% of the rates standard

-

Management cost can be operated within rates standard based on the criteria of
business cost about main facility focused on construction, supervision each complex in
county

※

Supervisor work below table and calculate actual expense after finishing supervision
Table 3-5: project follow up

Division
Task

Before starting construction
Checking plan and schedule
Checking working drawing
Checking detailed statement,
structure and repairing bill

After construction
Checking test result table
Inspection about process and
amount of work completed
Checking as-built drawing
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Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016
3) Note for material purchasing and construction
o County encourage joint purchasing about materials used by main facility to promote
standardization and localization of material, establish “A/S network”, etc.
4) Procedure changing business plan
o County achieve changing plan within object and support standard and report the result
to province
5) Notification duty of target
o Target must report it to county directly when starting, completing, changing business
and bankruptcy

2.2.12.

Funding allocation stage

MAFRA
allocates loans limit cost in loan organization based on application of funds in city/province
City/province, county
o city/province (county) ask funding application to MAFRA until 15th before one month
after checking actual demanding amount each month
o County asks checking support for completed mount and technology support for
inspection to Korea Rural Community Corporation when need smooth loan
o County stops project and changes target when find false fact, cancel project when
target is against the support object such as rejecting inspection for performance check.
Nong-hyup bank
o Nong-hyup bank (NH bank) provides capital to loan organization based on project
guide plan and related rule within limited funding from MAFRA
o NH bank implement loan based on credit and security capacity completed amount
from county
-

Submit loan performance each city/province per month

Korea Rural Community Corporation
o
o

When receive request for support checking of completed amount before loan from
county from county, submit project cost implementation certificate within 7 days
Support construction inspection of county such as review about project cost
implementation certification and statement of account, etc. when receive requests such
as technology support for implementing construction inspection from county

Target
o Target must implement loan within 2 months and applicate extension of loan duration
to county if needed
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2.2.13.

The implementation checking phase

○ Post-management duration
Table 3-6: The implementation checking phase
Division
Glass greenhouse
Vinyl greenhouse
Main machine equipment

Post-management standard, duration
Maximum 15 year
Loan duration
Maximum 10 year
Maximum 15 year

Source: Guideline for Agricultural Policy Implementation, MAFRA – 2016

MAFRA
o Inspection duration: inspection about progress situation over 1 time quarter with local
government and related organization
o Inspection contents and methods: on-site inspection and documentary evaluation about
implementing project plan, progress situation, etc.
o

Concentrated management about target over 1billion Won (progress situation,
collecting problem, etc.)
Measures about inspection result: complementary measures about plan and imperfection,
etc.

City/province, county
o City/province(county) inspect project performance over 1 time quarter and implement
needed measures directly about depressed project;
o County implement construction inspection each completed facility and equipment
-

Inspection by technology support of related professional organization if need
professional technology
County submit the result that settle project cost after finishing financial year to
city/province, city/province report the result to MAFRA

o

2.2.14.

Performance measurement stage

o

MAFRA (local government) evaluate project performance through measurement about
project performance indicator last year

-

Main performance indicator: progress performance compared with project plan, export
performance compared with production
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2.2.15.
o

Project evaluation and reflux stage

reflecting implemented performance and export performance of this year into
project of next year

3. Implications of Korea Horticultural Policies
The strategies and policies of Korea have very good implications on the lives of producers,
consumers and the country's development by creating necessary conditions to produce quality
food and more secure to ensure good health for all, and to safeguard the stability prices and
competitiveness in both domestic and international markets
Some measures of Korean policies, such as the opening of credit lines, allow small farmers to
increase their production capacity and to be guided to the market in a competitive manner and
generate income. In the context of irrigation, installation of water distribution system, such as
canals, dams, reservoirs, etc., together with the power transmission lines to the crop fields,
guarantee the availability of water at all times of the year .
Small farmers who are affiliated to some organizations such as agricultural cooperatives,
associations or group of farmers, they sell their products easily through these organizations. This
is a persuasive measure that prevents the small farmer to isolate from the others and face serious
obstacles if he does not have enough capital. Small farmers together, can help to control the
fluctuation of market prices and allow a good intervention, as well as a good government support
in favor of their horticultural production.
Strategies and policies for the Korean vegetable production have positive implications and are
applicable in Mozambique, noting that for this purpose it is necessary to make an adaptation of
these policies in accordance with actual conditions in Mozambique. It is not advisable to make a
direct transfer of these strategies, due to the difference between the two countries. the truth is that
the policies and strategies of Korea are being operated with great success and these Mozambique
to serve as a source of inspiration and reference.
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1-The extension and agricultural research services are under the responsibility of the Rural
Development Administration (RDA), an organization of Korean central government with single
command. There are 9 Provincial Administrations for Rural Development (APDR) distributed
across 9 provinces and controlled administratively by the same provinces, about 158 distribute
Agricultural Technology Centers (CTA),d in the cities and municipalities, which are
administrative and hierarchically managed by APDRs and 507 offices counseling to farmers. The
management of extension services and agricultural research under single command works
perfectly in Korea. In Mozambique the extension and agricultural research services are working
under two different institutions. The Agricultural Research Institute of Mozambique (IIAM) is the
institution responsible for agricultural research, it consists of 4 zonal centers of research. On the
other hand, the National Directorate of Agricultural Extension is the institution responsible for the
extension service at central level. At the province level there are 11 Provincial Rural Extension
Services (SPER) and 151 outreach services to the district level. The extension and agricultural
research system under different administrations, seems to be very little flexible for coordination of
agricultural activities.
From an organizational point of view of land occupation for vegetable production in Korea,
agricultural areas are consolidated and small farmers can develop their actions there, where
irrigation infrastructure, access roads and power transmission lines are established. Organized in
this way small famers can avail to benefit from facilities that the government created such as
machinery parks beyond the above-mentioned facilities. In Mozambique farms are scattered
throughout the country and farmers are very little organized for market targeted production which
constitutes an obstacle in the implementation of agricultural policies for increasing vegetable
productivity.
Market perspective
The marketing of vegetables in Korea is mostly through agricultural cooperatives. This is the
largest farmers´ organization in Korea. It is structured at three levels: Central represented by the
National Federation of Agricultural Cooperatives, at provincial level there are provincial
agricultural cooperatives and local agricultural cooperatives at district level. In addition to
agricultural cooperatives, vegetables are marketed through private trading companies where
farmers establish production target by contract. The trading companies have signed contracts with
farmers and establish production level targets and these companies carry out redistribution in
other organizations such as educational institutions according to the Farmer's market company, in
Gwang-ju city. In Mozambique small farmers are organized in small associations but there is
large number of individual small farmers. Agricultural cooperatives have lower expression for
small farmers. The internal market is characterized by low purchasing power, developing the
activity of an almost fully "informal" way. The domestic market is supplied by local and imported
vegetables. Farmers, vendors and importers conduct various types of trade (wholesale and retail)
in the same market. In rural areas, the market is mainly ensured by street vendors. By sharing
korean experience from the point of view of the farmers organization and markets, the cooperative
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system shows up efficient and effective for those who want to produce and sell without many
difficulties. In Mozambique as the government's intention is to transform small farmers merely of
subsistence into commercial farmers, it would be a good option to review the cooperative system
to change the scenario in the situation it is, in order to facilitate the entry of small farmers in the
market without ruling out the current small farmers´ association regulation.
In Korea the extension service experts, as well as the researchers, both under the command of
Administration for Rural Development (ADR) almost all are doctorates. At the moment it is noted
in Mozambique a small number of agricultural extension officers with superior academic training
in master's and doctorate. With regard to researchers this scenario may deserve special attention in
this sector, however it is experiencing a reasonable number of master's degrees but still with a
very few doctorates.
Use of agricultural technologies
The horticultural production in Korea is made almost entirely in greenhouses and even
nowadays there are underway the smart farm greenhouses for vegetables under irrigation
conditions and mechanization. Despite the small size of cultivated fields, they have satisfactory
results. In the case of Mozambique vegetables production is done in the lowlands (riverbanks,
lakes and ponds) in open fields. Almost entirely of small farmers realize all the cultural operations
manually, using short-handled hoes. Watering is done manually in most cases using handled
watering cans. In irrigation system, watering is done through the conventional method. Most of
these small farmers do not apply fertilizers because of the difficulty they face in acquiring inputs.
Policies and implementation strategies applied in horticultural production in Korea shows to be
satisfactory and a positive impact. To boost the production of vegetables, the Korean government
has been engaged in finding solutions for the modernization of horticulture, opening of
agricultural credit lines to farmers through projects oriented horticultural production, to establish
adequate facilities such as massification of advanced greenhouses and other infrastructure, as well
as the renovation of existing facilities. This strategy aims to address the need to provide
consumers high quality and safety products and create a stable base to compete in the export of
vegetables.
Under the horticultural industry development, the government infra-structured water
distribution system for irrigation, established the consolidated areas for agriculture, installed
power transmission lines to boost pumping water, access roads to the production fields. there are
several factors that contribute to the successful implementation of Korean policies in the
production of vegetables, among which we can highlight the following: a) Strong government
support and intervention; b) Good organization of producers (cooperatives and producer groups);
c) active participation of the public and private sectors; d) the discipline of farmers and their trust
on authorities recommendations; e) strong link between research and extension; f) strong
commitment of agriculture officials; g) Good leadership at all levels; h) availability of highly
qualified human resources; among others.
In Korea there are sophisticated laboratories for complete inspection of agricultural products in
which they take care of quality control. It includes registration, checking the place of origin and
destination, chemical analysis to detect harmful substances such as, residues of pesticides, heavy
metals, pathogens, toxins, radioactive materials, antibiotics, organic pollutants, among others to
protect the health of producers and consumers.
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1. Conclusion
The experiences of Korea can be applied and produce good implications in Mozambique.
However, it is necessary to recognize that these two countries have different characteristics, from
climate conditions, socio-economic, cultural and geographical location, facts which presuppose
the gradual adaptation of Korean strategies that prove to be favorable to the reality of
Mozambique, taking policies and strategies of Korea as reference and source of inspiration.

2. Recommendations
Based on the above situation, could be taken a number of measures to improve productivity and
production of vegetables in Mozambique, taking into account that some of them can be done in
the short term, since they are relatively less difficult but bringing positive impact while others
require more time, so that these measures can be implemented in the medium to long terms.

2.1. The Short-term recommendations
1.

To train technicians of agricultural extension service on production of vegetables in
greenhouses with an emphasis on management and use of both inorganic and organic
fertilizers, irrigation, management and use of pesticides.

2.

To organize and conduct training of extension agents and farmers on farmer
organizations (associations and cooperatives) and markets.

3.

To train technicians of agricultural inspection services on the management and safety of
vegetables, as well as laboratory analysis to enhance existing capacity for quality control
and safety of products circulating in the country, this includes registration, checking the
place of origin and destination , chemical analysis to detect harmful substances such as,
residues of pesticides, heavy metals, pathogens, toxins, radioactive materials, antibiotics,
organic pollutants, among others to protect the health of producers and consumers.

4.

Extension services should establish a strict monitoring system centered on the evolution
of the income of assisted farmers to enable them to assess their level of technology
adoption and then make a comparative analysis of production volumes between different
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times, fact that can help assess the level of performance of extension services in
providing technical assistance to farmers.
5.

Popularize agricultural mechanization, increasing the number of agricultural machinery
parks with a focus on multi-cultivators and transplanters in order to increase the acreage
as well as reducing work time and free gradually the small farmer from the short-handled
hoe, a rudimentary tool.

6.

There is a need to specialize technicians of agricultural extension services in specific
areas, for example, horticultural sector, a fact which suggests that the extension career
which is currently in process in the country would drive greater performance and field by
technicians in their areas of expertise and therefore a good provision of technical
assistance to farmers.

2.2. The medium and long term recommendations
1.

2.

3.

4.

5.

To promote a process of financial and administrative restructuring and establish common
spaces where both extension and research services can work together efficiently and
continuously in search of solutions to the problem of low agricultural productivity, a fact
that may contribute to the strengthening the link between research, extension and
farmers;
With regard to agricultural investment plan there is a need to increase the budget for the
horticultural sector in Mozambique. To this end, it would require a preliminary analysis
of all value chain of vegetables which addresses the issues of greenhouse facilities,
production, processing, storage, distribution, marketing, availability, accessibility,
quality and safety of these products;
To strengthen agricultural inspection service of laboratories with modern equipment and
qualified personnel to facilitate proper monitoring the movement of domestic and foreign
vegetables and therefore control Proliferating diseases and unwanted vegetable varieties
in the country;
Popularize duly infra-structured irrigation systems in potentially productive areas of
vegetables strengthening the PODA initiative under establishment of agricultural
development corridors. To this end, an investigation on water resources would be needed
(rivers, lakes, ponds, etc.) of the recommended areas for the construction of irrigation
systems to enhance existing capacity, as well as mobilize inter-ministerial joint action
involving the ministries of Agriculture and Food Security, Ministry of public Works and
Housing and the Ministry of Industry and energy, and sectors (public, private, NGOs,
partners and communities)
To strengthen the existing support in the development of human capital by providing
more scholarships for undergraduate levels, master's and doctorate for extension workers
and agricultural research. At the moment it is noted a small number of agricultural
extension officers with academic levels of master's and PhD;
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6.

To promote agricultural cooperatives through the dissemination of the regulations
governing its creation and legalization among farmers and encourage the formation of
associations for small farmers who do not meet conditions from joining agricultural
cooperatives, as well as to socialize the regulations governing there creation and
legalization;
7. In a combined action between the Ministry of Agriculture and Food Security and the
Ministry of Mineral Resources and Energy, expand the power transmission line to the
potentially irrigable agricultural areas, establishing sub power transmission lines that
pass through the production fields to allow effective water distribution as well as
building more irrigation dams in rural areas;
8. To create credit agencies and agricultural insurance. This action could be accompanied
with the review of policy on existing agricultural cooperatives;
9. To encourage businessmen to invest in the import and installation of factories and stores
of fertilizers and pesticides in the production of seeds and improved seedlings to
facilitate the availability and accessibility of these inputs to farmers; and
10. To invest heavily in installation of cold systems in major markets to allow the
conservation of vegetables, as for most sellers and farmers face great difficulty in
preserving their products.
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ABSTRACT

This research plan results of about six months Koreans experiences agricultural policies shared.
I hope this paper will be useful tool for inducing the decision makers to think mainly about the
right way to follow in terms of eradicate the poverty in our developed country and improve the
food security for the next already challenged times.
Each country has his history of growth and development step by step and if we read about the
Koreans agricultures and their livelihoods 50 years ago and compare with nowadays, we can see
easily that they upgrade fastly adopting some policies that could be applied in other countries as a
template.
On Behalf of the Ministry of Agriculture and Food Security of Mozambique, the National
Directorate of Agrarian Extension (DNEA), I would like to congratulate the Government of South
Korea, the Korea Rural Economic Institute (KREI/CIAP) to support and finance this important
partnership project named KAPEX Academy and I believe that will contribute for initializing of
new era of development in Mozambique and overcome the basic problems of the population
living mainly in rural areas.
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Introduction & Background

Chapter

1. Basic Data

Mozambique lies along the southern eastern coast of Africa with an extensive coast line of
2,470 kilometres (km2).
The population registered in 2016 is around 26.423.623 people as followed in the table below.
Table 1-5: Mozambique Population(2016)
Men
Women
Urban population
Rural population
Total

Population
12,760,324
13,663,299
8,468,799
1,.954,824
26,423,623

The country is divided into 11 provinces and 151 districts.
It has about 36 million hectares of arable land, suitable for agriculture. At present,
approximately 3.9 million hectares, which make about 10% of the arable land are under
cultivation with 97% cultivated by smallholders farmers. While land availability is abundant,
expansion of land under effective use is limited by constraints among which include labor,
suitable farming system based on agro-ecological zones, absence of draught power and access to
water.
Mean annual rainfall ranges from 800 mm to 1,000 along the coast;
1,200 mm in the central region of the country; and between 1,000 mm and 2,000 mm in the
northern region.
There is however considerable variation, with areas of low rainfall even within the wet
northern region.
Irrigation systems are still poorly developed covering a mere 3% of the potential land.
The main objective of the government of Mozambique is to reduce/eradicate the poverty
and improve the food security. The government has long been striving to modernize the
agriculture sector of the country in order to enhance profitability and to prepare for the challenges
brought about by globalization. As part of the strategies to attain this goal, the promotion of
appropriate agricultural machinery and other agricultural mechanization technologies has been
given priority.

1
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Objectives

Chapter

1. General
 Share the Korean’s agricultural policies experiences;

2. Specific
 Share the Korea’s policies of farm mechanization and carry recommendations or
suggestions to enhance the policies in my home country by inducing the local government;
 Provide the information about the advantages of agricultural mechanization;
 Provide the information about the use, importance and management of the agricultural
machinery;

3. Methodology
 SWOT analysis to pay attention to the Strengths (capitalize), Weaknesses (shore up),
Opportunities (invest) and Threats (identify) in Mozambique.
 Identifying the main used and existing agriculture machinery in Mozambique;
 Lectures in KREI to share the Korean’s agriculture policies experiences;
 On-side-lectures;
 Field Trips/Study visits;
 Consultations;

4. Long terms goals
 Enhancing the Services Provide Centers;
 Training the smallholders farmers how to use the machinery, how to maintenance and
the impacts on their own productivity/Production;
 Transforming the smallholders farmers to the commercial ones producing technical
recommendations;
 Giving the permanent assistance to the producers;
 Capacity building; and
 Share the Korean’s farmers experience and take as a model for implementing/adjust
in my country according with the local condition – ACTION PLAN

2
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5. Study Problem and Justification
 Most of the population live in rural areas (80%) and they do not read, do not write and are
mainly women dedicated to agriculture;
 Currently use manual or animal traction and little machineries and industries;
 Unsustainable use and management of agricultural machinery;
 Average area between 1 and 2 ha (smallholders farmers), until 10 ha ( Medium farmers)
and from 10 to 250 ha (Big farmers);
 Yield between 0.5 – 1 ton/ha (eg. corn);
 Living with less than 1 dollar per capita per day;
 Post-harvesting losses;
 Low income generations;
 Low level of literacy;
 Low Production and productivity;

6. Schedule of Activities
Table 1-2: 2016 KAPEX Academy Schedule

2016 KAPEX
Academy
Program
Presentation of first
seminar report
Meeting with
advisors
Collecting additional
data
Submit the draft
report
Presentation second
seminar
Submit the final
report
Final Presentation

May

June

July

August

September

October
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Description of Situation in Mozambique

Chapter

1. Background
The implementation of Agricultural Mechanization in Mozambique is not a new issue, hence it
is important to make a historical review of several prominent periods in which this technological
approach has:
First period: 1950-1960
During this period agriculture had characteristics - "traditional with feudal premises" -itinerant
practiced based on the exclusive use of the short-handled hoe in rain fed conditions, without
the use of inputs and / or production factors.
Second period: 1960-1975
This period was characterized by colonial domination, which was introduced mechanized
agriculture in a commercial manner, the settlements, combined with the use of inputs or
production factors, and irrigation system in which the bet was primarily to produce rice, wheat,
sunflower, corn, potato and cotton for export.
Third period: Post National independence (1975)
This period is characterized by a decline in the use of agricultural mechanization because of
massive and uncontrolled exit of the owners (settlers) and forced the Government of the Popular
Republic of Mozambique to hire foreign experts from various countries such as: Russia, Bulgaria ,
RDA, Cuba, Romania, Italy. As a result, in the years 1978-1981 there was an increase in
agricultural production as a result of revitalization and operation of machine parks managed by
state-owned enterprises, being the most important, CAIA in the district of Angónia, UPBL in XaiXai district , CAIL in Chokwe district, SIREMO-Chokwe, UDA, MECANAGRO, including
Sugar factories. This ensured an increase in agricultural production with emphasis on rice culture,
as happened in the Limpopo Valley.
Fourth period: 1980 – 1992
This period was characterized by civil war, which destroyed much of the machinery park, in
parallel, the civil war there was a shortage of spare parts and accessories, and complementary
services such as training, technical assistance and entities of mechanization.
In 1982, the country had a park of 5,000 tractors whose power comprised between 50 and 300
Hp. Note that the 300 Hp, only had in Chokwe in small quantities. The most commonly used
power was 80hp, drive on two wheels (4x2). Existed in the country, 300 auto-combined of which
250 were in Gaza province and equipped with treadmills in propulsion.
The policies defined at the time, to encourage the widespread and development of agriculture,
coupled with the development of cooperation with the socialist countries and not only made the
country received mechanized means with different brands and machine capabilities, light and
heavy . Despite the economic importance of these acquisitions, the country suffered some

3
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negative consequences of environmental and financial nature, among which, compaction
and soil degradation, the accumulation of financial losses, as the machinery was mostly
obtained by credit.
Note that this machinery in the countries of origin had positive effect arising from the technical
assistance and good management, premises that were not available or were not seized in
Mozambique. The management bodies of state enterprises, so they used this mechanization
technology, had not sufficiently consolidated management skills to allow the required
effectiveness and efficiency.
It is important to emphasize that cooperation with the supplier countries of this type of
machinery, in that historical period was relevant and had positive results, especially: (i) receipt of
machinery and equipment in some programs or brands, accompanied by maintenance technicians
while lasted the agreement; (Ii) Despite some flaws, the import of these machines, galvanized
agricultural productivity and production;
Can point out as part of the weaknesses that contributed to the ineffectiveness and inefficiency
of use of agricultural mechanization, the following: (i) Low adoption of technologies by the use of
diversified programs, but without continuity after the terms of the cooperation agreement,
situation that did not allow the adoption and consolidation of acquired knowledge; and (ii) lack of
replacement of spare parts and accessories.
Fifth period: 1992-2007:
With the signing of the Comprehensive Peace Agreement in 1992, they approved new policy
instruments and strategic direction, including PARPA I and II AGENDA 2015 ProAgri I and II,
and PQG (1995/1999, 2000/2004, 2005/2009 ) whose common denominator concerned the need
for increased agricultural production and productivity. For the materialization of this policy
instrument it was approved the District Development Fund (FDD in PQG 2005/2009), in order to
finance activities aimed at food production and job creation in rural areas.
Between 1995 and 1998 the Mozambique and PESU Hug program played a leading role on the
revitalization of agriculture in the country.
With the District Development Fund (FDD) was registered acquisition of tractors for districts,
but of different brands and no clear direction of management and what kind of agricultural
activities.
Sixth period: 2008-2011
The government approved in 2008 the Green Revolution Strategy (ERV) which was
operationalized through the PAPA. Several interventions were carried out including the purchase
of machinery, animal draft animals including their implements. However, preliminary
assessments show that there was an impact on increasing the production however acquired all
machinery had problems in its management.
This period was also characterized by the acquisition of mechanized means of mechanism, with
strong dependence of agreements and memorandum of understanding, but also by donations made
by organizations which did not observe the technical assistance commitments, maintenance,
training, etc., bringing again the problem of lack of knowledge, ownership and continuity.
Seventh period: 2012-2014:
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This period was characterized by the adoption of the Strategic Plan for the Development of the
Agricultural Sector (PEDSA) and National Investment Plan in Agricultural Sector (PNISA).
Multiple credits and agreements with countries were signed for the provision of machineries
especially Commodity Aid (Italian Gov.), Sovale (Chinese Gov) and the More Food Program
(Brazil), whose impact is still being assessed.
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Resources in Mozambique

Chapter

1. Substantiation
Agriculture is the basis for the development of the country as it mobilizes large part of the
economically active population. According to data from CAP: 2010, about 90% of production is
guaranteed by 3.9 million farmers in the family sector who practice agriculture in rainfed
conditions and with an average area 0.5 to 1.5 ha.
The country has a high potential for agriculture, especially for:
(i) 10.8 million ha cultivable areas (source: agro ecological zoning, 2014);
(ii) Diversity of relief and appropriate and favorable agro climate comprising 18 macro and
micro agro-ecological zones;
(iii) 3.3 million ha of potential irrigation of which 120.000ha with infrastructure and
about 60,000 operational ha;
(iv) The existence of nine (9) major rivers (Rovuma, Lúrio, Zambezi, Pungue, Buzi, Save,
Limpopo, Incomati and Maputo);
(v) Natural and artificial lakes, namely: Niassa, Chiúta, Chirua, Amaramba, Cahora Bassa,
Massingir, Chicamba, Small Lebombo and Corrumane);
(vi) and 104 river basins, especially Rovuma Lúrio, Ligonha, Zambezi, Pungue, Save,
Limpopo and Incomati.
The average annual flow is estimated at 216 million m3 of water of which only 100 million
are derived from rainfall that occur in the country.
Despite the above referenced potential, there is still a low productivity in major food crops and
hence production deficits. Among several factors that have contributed to the low productivity are:
(i) Poor access to inputs (good quality seed, fertilizers, pesticides, etc.);
(ii) Use of traditional techniques for land preparation, lack of knowledge about the
cultural practices (rainfall patterns, soil type, seed rate, dose and fertilizer application
date);
(iii) inefficiency of water use for irrigation, leveling inappropriate land;
(iv) access to low vs. agricultural mechanization, lack of machinery for the provision of
land preparation services.
The contribution of Agricultural Mechanization in the country for increasing productivity is
still weak and is weakened.
In the 80s the country had about 5,000 state and private between tractors. Currently, only 4%
of the cultivated area is mechanized (IAI, 2012).
There is no in producing, knowledge, financial ability to purchase and maintain an effective
and sustainable mechanization.
The layout of the Mozambican relief is somewhat unconfigured form, varying from region to
region but with average temperatures of 25 degrees celsius, and in the southern region of
Mozambique there is predominance of plains and the southern and northern region characterized
by plateaus and mountains.
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The climate of Mozambique is influenced by the monsoons of the Indian Ocean and the hot
current of the Mozambique Channel, is a tropical and humid generally, with a dry season in
Central / North lasts four to six months while in the South with dry tropical climate, lasts for six
to nine months. The rainy season is between October and April. In the mountains, the climate is
tropical of altitude. Average temperatures are around 20 degrees celsius in the South, while the
North this indicator is around 26.
Mozambique is rich in fauna and flora, land and sea. The landscape and climate has created
three types of vegetation: dense forest in the highlands of the north and center of the country,
woodland and savannah in the south and on the coast, the mangroves. These ecosystems are home
to wildlife such as elephants, lions, leopards, cheetahs, hippos, antelopes, tortoises, monkeys
and many birds. From the wild life is beautiful scenery, both in high areas or in coastal areas.
According to data collected from the Customs of Mozambique from 2008 to 2011, the equipment
imported in this period was a unit composed of a wide range of machinery, some without clear
data for classification and functionality, making it difficult to gauge their specification for
agricultural purposes. Most of this was intended for construction, forestry, mining, etc. Although
there is not much clarity on the number of tractors imported for agricultural purposes, this is
rather small (about 4%), compared to the global imports and even compared with the presumable
to logging, according to the data in the summary table following presents.
Korea is situated on the Korean Peninsula at the eastern end of the Asian continent, locating at
33°TM~43°TM latitude and 124°TM~132°TM longitude. In the early 20th century, Korean Peninsula
had gone through colonial rule by imperialist Japan. After the World War II, the Korean Peninsula
divided into 2 parts of North and South by the military stationing of the Soviet Union and United
Stated.
The total of Koran Peninsula is 223,348 km2, of which South Korea is 100,188 km2. Korea has
a temperate climate with four distinguishing seasons. The average annual temperature ranges from
60C to 160C. The annual amount of precipitation is 1,500 mm in the southern region and 1,300
mm in the central region. The humidity nationwide is from 80% to 90%, and the highest one in
July.
Total population of South Korea is 50.22 million in 2013 with life expectancy of 81.2 years old.
The Korea’s GDP achieved USD 1,129 billion, and GNI per capita is USD 22,708 in 2012
(Seunghee Han, 2014). Korea had experienced changes in industrial structure two or five times
quicker than those of advanced countries (KREI, 2010). Its industrial structure took place over 30
years whereas Great Britain by 120 years, United States by 95 years, Japan by 75 years.
Table 4-1: Summary of importations of equipments from 2008 to 2011
Nº

Description

Number

1

Total of importations

6.253

2

Total of tractors for agriculture and forestry

1.735

3

Total of tractors to agriculture

739

4

Percentage of agricultural and forestry tractors related to the total of imports

28%

5
6

Percentage of agricultural tractor related to the total of importations of
agricultural and forestry tractors on the period
Percentage of agricultural tractors related of a total percentage of importations in
that period.

14%
4%
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Source: Customs of Mozambique
Several interventions were made with a view to the promotion and use of machinery, especially
the Action Plan for Food Production (PAPA), Zambezi Valley Agency, through Sovale, District
Development Fund (FDD), private acquisitions and NGOs.
Thus, on the basis of the survey carried out by the provinces they were offered about 739
operational tractors, 137 cultivators, 884 motor pumps and 26 operating auto-combined.
The existing equipment has low maintenance service for the workshops are ill-equipped in
equipment and tools, improper parts warehouses and poorly packaged, low technical qualification,
import and distribution of parts and accessories poorly.
The concept of mechanization in the broadest sense must be understood as the description of
the use and combination of different forms of technologies for processing of power and energy in
the production process chain. The agricultural mechanization is the application of mechanical
technology and increased power for various agrarian activities (livestock, forestry, and proper
agriculture, agro-processing). It is a means to improve the productivity of human labor and
often to achieve results beyond the ability of human labor and improving seed substrate.

2. Advantages
Mechanization is an essential technology in any cropping system and the value chain, it aims
to achieve the following:
 Increased productivity per unit of area due to the timely execution of cultural operations
(expansion of cultivated area);
 Improve the quality and efficiency of agricultural operations;
 Minimize painfulness in carrying out agricultural work, that traditional methods require;
 The introduction can be the way to attract and motivate the young generation of the
population to work in the field, for the development of agriculture.
Apart from the above, the mechanization, in particular, the use of the tractor, encourages a
certain course of cultivation and in particular seeding line which, in turn, can contribute
significantly correlated with other factors, for increased productivity per surface area unit.
In the country, there are three power essential forms in the use of tools, machinery and
equipment as follows: manual power (human), animal power (animal traction) and motor
power (tractors and self-propelled machinery, fossil energy, electric power, renewable
energy). More than 90% of the agricultural sector is dependent on manual power, while in
some countries that bet on mechanization, such as Brazil, India, China, South Korea, Belarus,
Austria, among others, have achieved significant changes in productivity levels and its production
structure compared to our country where the trend is virtually distorted.
To reverse the current situation, predominantly, the use of human power in the preparation of
land and other cultural practices, is intended to create favorable conditions for mass use of
mechanical traction, initially focusing on agricultural development poles, that is in regions with
enormous agricultural potential, which have broad comparative and competitive advantages along
the chain of production and connection to the main markets.
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In furtherance of the objectives enshrined in the PARP, PEDSA and PNISA, embodied to
increase production and productivity, as well as commitment to an increasingly commercial
agriculture, the Ministry of Agriculture has defined areas of intervention strategies aimed at the
realization of the priorities in the program of agricultural mechanization in this case to support the
establishment of machinery.
Currently exists in the country, 30 machinery parks, particularly in Gaza (5), Manica (4),
Sofala (7), Tete (5), Zambezia (6) and Nampula (3) with about 440 operational tractors. (See table
2 attached). Note that the parks mentioned machines have been deployed in the last 2 - 3 years.
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SWOT Analysis

Strenghts
- The economic performance in 2009-2013 is
attributed primarily to the agricultural sector with
share average in GDP of 27.3%. Manufacturing is
the second sector that contributed an average
share of 11.8%, Trade with 10.3%,Transport and
communications with 5.5% and Other sectors
together contributed 45.1%;
- Existence of a legal framework to reduce
production costs (power rate, incidence rate on
diesel and tax exemptions on customs tariffs and
IVA on imports of machinery and equipment for
agricultural purposes);
- Existence of some technical experts in the field
of mechanization;
- The existence of financial institutions that
support specific programs of the agricultural
sector to increase the productivity;
- Existence of reconditioning centers and
agricultural equipment in the three regions of the
country (North, Central and South).
Opportunities
- Available large farmland areas;
- Population mostly young and of working age;
- Facility and customs benefits in importing
(dismantled equipment);
- Existence of agro-ecological regions of high
agricultural production potential;
- Recognition of the Government on the role of
mechanization to leverage the increasing of
production;
- Existence of District Development Funds (FDD);
- Power expansion up to the level of some
localities;

Chapter

Weakness
- Insufficient mechanization capacity, limited
only to large companies;
- Imported equipment without clear data for
classification and functionality;
- Scattered producers, with average area
between 1,0-1,5ha, practicing subsistence
agriculture;
- Poor after-sales service of agricultural
equipment;
- Low credit recovery rate designed by
MASA;

Threats vs. Weaknesses
- Existence of Natural disasters and their
impact;
- Escape executives agents and experts from
other areas with better incentives;
- Poor acceptability by banks to finance
agricultural activities;

5
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1. Industry in Mozambique

1.1. General features
 In general, the Mozambican industry is very underdeveloped;
 It is a fundamentally manufacturing industry and is dedicated to the extraction and processing
activities of some minerals and energy resources;
 It is a still a few investment industry, little research, simple and rudimentary technology;
 The main types of industries are located in large cities and urban centers;
 The main types of industry are mining and manufacturing.
The Government considers the industry as one of the determining factors in actions to combat
poverty and economic development.
The industry continues to be a priority and determining factor for the structural transformation
of the economy to the qualitative change of the gross domestic product growth, and to increase the
competitiveness of the national economy and its insertion in the world market.

1.2. Income of farmers
In generally the farmers has low income, characterized by post harvesting losses, shortage of
market and transportation system and low level of knowledge about main crop operations systems.
Following presented the yield and profit of main crops looking for the commercial side.
Table 5-2: Income of Farmers
Crop
Maize
Cassava
Rice
Phaseolus
vulgaris (Beans)

Total Production
Cost (USD)
478.08
2375.37
715.85
1780.14

Yield (ton/ha)

Income (USD)

Profit (USD)

4.5
30
6

519.23
11538.46
830.77

41.15
9163.09
114.92

2.4

3323.08

1542.94

1.3. Capabilities for industrial processing
1.3.1. Agricultural and Forestry Products
The agricultural product for processing includes the followings:
Citrus (grapefruit and orange), Litchies, peaches, pinneaplle, Tomato, beans, Peanut,Soy, Tea,
Sesame, Sunflower, Sugar cane and Wood. Fishery products as shrimp and fish, Mining products
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and metals as Aluminum, charcoal and Natural gas; Semi-processed products as Cashew Almond,
Copra and copra bagasse, Tobacco, Cotton and Leather.

1.3.2. Potential for agroprocessing along the corridors of development
Maputo Corridor (Maputo): Vegetables, fruit, sugar and chicken;
Limpopo Corridor (Maputo and Gaza): rice, sugar, vegetables, animal products;
Beira Corridor (Sofala, Manica and Tete): rice, sugar, vegetables, animal products;
Nacala Corridor (Nampula, Niassa and Zambezia): cotton, cashew nuts, soy, sesame, vegetables,
corn and wood;
Zambezi Valley (Manica, Sofala, Tete and Zambezia): cotton, sunflower, cashew nuts, sesame,
vegetables, corn, rice, tea, coconut and wood.
Pemba – Lichinga Corridor (Niassa and Cabo Delgado): cotton, cashew nuts, soy, sesame,
vegetables, corn, wood.

1.3.3. The importance of industry to economy
•
•
•
•

Employment Source;
Source of purchase of foreign currency on the farm;
Processing raw material for exploitation;
Use of goods production and consumption.

1.3.4. The causes that explain the weak industrial development in
Mozambique
•
•
•
•
•
•
•

Predominance of the farm;
Poor network of roads;
Strong dependence on foreign capital;
Weak Technology modernization;
Hand-intensive low-skilled;
Reduced purchasing power capacity;
Lack in many areas of energy resources.
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Institutional Arrangements
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1. Agricultural Development Fund (FDA)

The Ministry of Agricuture and Food Security of Mozambique started creating Centers of
services in 2015. The implementation process of agrarian mechanization since 2015 consisted in
the provision of tractors and their implements research institutions and centers of service, open for
this purpose, is from the last campaign to increase income levels by hectare and generate growth
expectations for next season.
Mechanized equipment responsible for the "boom" of income is part of a batch of 513 tractors
imported by the Agricultural Development Fund (FDA) under the More Food Program, funded by
the government of Brazil, aiming to install Banking Service Centers Agrarians in 47 districts of
11 provinces.
The equipment, investment fruit estimated at more than 97 million US dollars, includes in
addition to the tractor plows, harrows, levellers, seeders, planters, coupled sprayers and other
implements as a body designed to ensure the production of the fields to shopping centers.
However, since its allocation to centers providing services in various provinces of the country
to meet the demand in the start of the campaign, the machines are operating changes in crop fields
of farmers who have requested them to make better contribution associated with the cost payable
per hectare.
The advent of the "Iron Age" in Mozambican agriculture, in addition to rising income levels in
food crops grown, will provide a stimulus to the people who depend on it since about 80 percent
of citizens still live in rural areas where their primary source of livelihood.
According to estimates of more recent studies, three quarters of the world's population, or
about seven billion, will, by 2050, to reside in the cities due to a variety of factors. However,
the entry in the country of agricultural mechanization can curb the rural exodus and encourage the
land of labor in anticipation of taking optimal results in vast acreages.

2. Plan 2015-2019 five-year Government
In the context of increasing employment and production as well as improving the
competitiveness of the national economy, the Government pursues the following strategic
objectives:
(i) Promote oriented industrialization to modernize the economy and the increase in exports;
(ii) Strengthen the capacity of micro, small and medium enterprises, which are promoting
employment, their high competitiveness in foreign markets;
(iii) Promote the construction of infrastructure;
(iv) Establish measures to protect nascent national industry

6
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Culture

Chapter

In Mozambique there is no tradition focused/ related with farm mechanization, but is
common in rural sites the adoptions of technologies or steps left by the settlers or another former
farm owners.
Traditional forms of life are preserved in Mozambique varies from province to province. This
cultural kaleidoscope provides visitors a variety of experiences and precious memories.
 The Makonde, Cabo Delgado, in the north-east, are known for their fearlessness and
initiation rites. For male initiation, participants dance with mascara "MAPIKO". The
body is tattooed and the teeth are sharp only for aesthetic purposes. The Makonde are
also talented artisans producing fine wood - primarily mahogany, ebony or ironwood and ivory carvings which usually depict the stories of previous generations.
 Music is very important to the people of Niassa living in the sparsely populated region
of the northwest. They use wind instruments, made of dried and hollow gourds, which
produce a similar sound to a trumpet. Music play instruments of a band of different sizes.
Women Macua, in Nampula province, paint their faces with "muciro," a stratum of white
root. They also make straw baskets, mats and other items, as well as sculptures of ebony
and clay. The traditional and spicy food Zambezia is highly regarded.
 The chicken grilled Zambezian with coconut milk, it is a special delicacy. The agility of
the dancers Nhau Tete province is much admired. At the sound of thundering beats, they
dance holding huge and scary wooden masks. For Chope of Inhambane province to
"timbila" is the name of an instrument of percussion and dance. The instrument is similar
to a xylophone. During the dance, up to 23 instruments of different sizes are played.
Chope also use the "mbira" made of metal strips attached to hollow box and plucked
with the fingers.

7
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Expected Outlooks/Outputs

Chapter

 Shared the Korean’s Policies of mechanization in agricultural experiences and took as
model to implementing in Mozambique according to the local situation;
 Improved the production and the productivity of the smallholders farmers;
 Reduced the poverty and improved the food security in 7%; and
 Shore up the Service Provide Centers in Mozambique focused in after-sale/acquiring
services;

8
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Challenges

Chapter

 Mobilizing resources for implementing in my home country according to the local
situation;
 Inducing the local Government to adopt the strategies looking for the successfully outputs
acquired in Korea;

9
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Some of Different types of production factors or input
used in Mozambique

Chapter

In Mozambique there are actually using mainly animal traction, tractors, manual transplanter
(specially in rice crop), mild board plow, disc plow, scarifier, grid, trencher, water-pump,
irrigation schemes, pivot central system, dropwise system and still using short-handled hoe and
others as shown below.
Figure 10-1: Differente types of tool, machineries and implements mostly used in
Mozambique (hoe, animal traction. Tractor, plow, transplanter and grid)

10
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Description of Korea’s Farm Mechanization

Chapter

Korea has achieved remarkable progress in farm mechanization over the past 45 years,
accomplishing the feat faster than any other country. The farming population of Korea had
peaked at 16 million in 1967, which was 53.4% of the country’s total population. It has steadily
decreased since then, reaching 3.2 million in 2008 (6.4% of the total population). More than 12.8
million have left the farm over the last 41 years. On the other hand, rice production has increased
from 3.15 to 5.22 metric tons/ha on average over the same period. The number of people required
to produce one metric ton of rice has also decreased by 83.9% from 4.1 to 0.66. Similar increases
have also been achieved in the production of vegetable, fruit, and livestock over the same period.
High yield varieties, good fertilizers, better disease controls, and improved cultural practices
through mechanization have contributed to the increases in rice production. Most of all, farm
mechanization has played the most significant role in changing the agricultural production
systems of Korea. Farm mechanization has made possible a redistribution of Korea’s labor force,
supplying the required labor for Korea’s fast-paced industrial development in the 1970s and 1980s,
while producing enough food for the country’s rapidly growing population.
The lessons and experiences from Korea’s farm mechanization may represent a good
benchmark for policy makers in developing countries, particularly for those who preside over rice
growing regions in Asia and those who wish to implement better mechanization or to plan for
such an effort in future.

1. Background
1.1. Decline of the agricultural population

In the 1960s, many Koreans were poor, and they suffered from food shortage. In this regard,
Korea had decided to concentrate on developing its export-oriented industries to reduce its
poverty and suffering. The country was united behind this idea, which made it possible to
launch a series of Five-Year Economic Development Plans (EDPs). The EDPs had started in
1962 and had continued for 35 years through 1996 when the 7th EDP was completed.
The
major policy directions with respect to farm mechanization have been detailed in these 5-year
EDPs. As the EDPs were successfully implemented, a significant level of labor was required to
drive newly developed industrial sectors. Consequently, farmers began an exodus.
Fast economic growth after middle of 1960s, characterized by out-migration and consequently
labor shortage in rural area. The Farm wage increased 1.8 times between 1965 and ’70 thus was
the necessity of food production increment and need equipment to cope with droughts and pest
damages such as water pump, chemical sprayer and power-tiller.

11
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1.2. Process on Farm Machinery Development









1949: Develop low-speed kerosene engine domestically;
1961: Import power-tillers;
1963: Develop kerosene engine power-tiller domestically;
1968 Assemble tractor under the technical cooperation with FORD;
1978 Develop and distribute walking-type transplanter and combine harvester;
1988 Distribution of multi-purpose cultivator;
2000 Develop large farm machines: tractor (40 HP), riding-type transplanter (6 line),
combine harvester(4 line);
2005 Develop Tier engine.

1.3. Importance of Farm Machinery





Mitigates labor shortage problem;
Make farm work easy and mitigates hard working
Plowing & harrowing: cow  power-tiller, tractor;
Supply water and control pests and diseases efficiently
Table 11-1: Break-down of Farm Mechanization by Time

~’60

Pre-mechanization

1961~’76

Mechanization to increase food production
- 1972~’76: Farm mechanization 5-year Plan
- priority was set to supply power-tillers, water pumps,
chemical sprayers to cope with disasters

1977~’91

Push on full mechanization for rice cultivation through
supplying power-tillers, transplanters, harvesters etc.
- 1978: enactment of “Farm Mechanization Promotion Act”

1992~’99

Mechanization for structural change & farm modernization
- Supplying farm machinery at half price

2000~

Trying to increase machinery utilization
- Subsidy → loan: 70~90% of machinery price, 3%/year
- Establishment of farm machinery bank

Source: Chang-Yong Kang 2015

274

1.4. Pre- mechanization period
Figure 11-1: No mechanization yet – mostly used farm tools (Korean case)

Figure 11-2: Plow and harrow used in Korea

Plow

Harrow
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Figure 11-3: Shovel, hoe, pickax, frame and thresher used in Korea
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1961 - 1976
Supply Power-tillers for plowing and harrowing (‘62~)
 substitute human and animal power  relief from hard works;
 deep plowing: can plow 14~15cm deep;
 increase efficiency and effectiveness of farm works
- Power-tiller(PT) can plow 5~6 times more than animal power
 supply mechanical power to other farm works: water pumping, chemical spraying,
threshing, transportation, etc.

1.5. Manufacturing Power-tillers
 1963: Dae-Dong Farm Machinery Co. Ltd. started to manufacture power-tillers
- 6HP  8HP  10HP with kerosene engine
 Gov’t supported farmers to purchase domestic farm machinery
- 50% subsidy and 30% loan(from agricultural cooperatives).

1.6. Farm Mechanization 5-Year Plan (1972~’76)


President Park pushed on farm mechanization for increasing food production, rural
development, disseminating science and technology in rural area, increasing labor
productivity, etc.

1.6.1. Major Contents of the Plan
(1) Farm machinery supply support plan
-

Supply power-tillers and their attachments for rice cultivation
•
•

-

Sandy soil: 6HP, Clay~clay loam soil: 8~10HP
Target: mechanize 450 thousand ha of paddy field
Government provided a long-term low interest rate loan

•
-

Loan: 50~70% of machine price
Government supplied domestically manufactured machinery first to foster
domestic manufacturers.

(2) Farm machinery manufacturing support plan
-

-

Divide the industry into two specialties to increase efficiency
•

Engine and parts producers

•

Assemblers
Government provides R&D and operation & management funds
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(3) Farm machinery marketing system
-

Dual supply channels:
•

Agricultural Cooperatives  member farmers

•

Farmers directly purchase from agents of the manufacturers

(4) Farm machinery training system
-

4-H training center ( ~1963)

-

RDA farm machinery training center (1970~ ): 141 Si/Gun
Table 11-2: Outcomes of 5-year plan

1972

1973

1974

1975

1976

Total

Power-tiller

6,060

7,736

25,243

27,970

41,933

108,942

Tractor

-

11

100

200

162

473

Water pump

2,067

2,927

3,991

3,718

13,671

26,374

Power
sprayer

17,481

17,350

21,899

25,872

30,425

113,027

Power
thresher

848

1,350

4,673

5,288

6,025

18,184

BUDGET
(billion
Won)

3.5

4.5

16.2

24.7

35.3

84.2

Source: Chang-Yong Kang (2015)
Figure 11-4: Walking type cultivator using in Korea for multi-purpose
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1.7. 2nd Farm Mechanization 5-Year Plan(1977~’81)


Out-migration accelerated from late 1970s  need more Intensive mechanization 
established the 2nd 5-Year Plan;

1.7.1. Major Contents of the 2nd Plan



Continuously supply power-tillers to accelerate mechanization;
Pushing on full mechanization of rice farming
-






Started to supply transplanter, tractor, binder and combine harvester(mostly
imported machines)
Establishment of Farm Mechanization Promotion Act (1978)  providing legal
background for mechanization
- quality management, development of new machine, safety, control, etc;
Securing farm machinery supply fund  continuously support farmers to purchase
machines(loan from ADB, Germany, etc.)
Established Farm Mechanization Research Institute in RDA
-

to develop locally suitable new machines and attachments;



- to standardize various parts and attachments of machines;
Strengthening A/S and training, and joint-use system



- establishment of farm mechanization contractors
Establishment of Farm mechanization pilot-farm
-

to introduce new/big machines with high efficiency

-

to accelerate joint-use system

1.8. Farm Mechanization Promotion Act (1978)
Providing background for farm mechanization such as
-

Government must establish farm mechanization basic plan every 5 years and inform it to
farmers(now 7th plan has been implemented);

-

Recommendation of good machines and providing funds to farmers;

-

Establishment of good price and marketing system;

-

Providing quality inspection from the government agency;

-

Encouraging to establish farm mechanization contractors and joint-use system;

-

Establishment of nation-wide A/S network;

-

Farm machinery registration system;

-

Safety securing system: attachment of safety devices.
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1.9. 3rd Farm Mechanization 5-Year Plan(1982~’86)







Target: full mechanization for plain area and 50% for hilly area, horticulture and
livestock;
Exemption from taxation for fuel
Outcomes: power-tiller: 350(‘81) → 712 thousand(‘87)
2 transplanter: 15 (‘81) → 76 thousand(‘87)
3 combine: 2 (‘81) → 20 thousand(‘87)
Rate of mechanization; plowing and harrowing: 77%, transplanting: 37%, harvesting:
36%
Mechanization of hilly area, horticulture and livestock was not executed well.

1.10. 4th Farm Mechanization 5-Year Plan(1987~’91)
1.10.1.
-

Major contents

Supply plan: PT 300, tractor 30, transplanter 93, combine 30, binder 54, dryer 16,
others 198 (total 691 thousand);



Introduction of free marketing and pricing system

 Outcomes: power-tiller: 222, tractor: 54, transplanter: 143, combine: 53, binder: 45,
cultivator: 98 thousand;


Rate of mechanization: plowing and harrowing: 87%, transplanting: 85%, harvesting:
80%, pest control: 93%
Figure 11-5: Tractors and implements (plow and grid) used in Korea
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Figure 11-6: Walking type and riding type transplanter

Figure 11-7: Harvester and sprayer
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Figure 11-8: Sprayer (long distance) and helicopter sprayer for big farms

1.11. 1992~’99 Period
Agricultural Structure Change
UR concluded in 1993  Structural Change Program;
Major Contents of the Program
 Increase competitiveness: HRD, increase in farm-scale, farm mechanization and
modernization;
 Marketing improvement;
 Development of various income source and improvement of rural living condition;
 Enhancement of agricultural supporting system
 providing 42 trillion Won to agricultural sector to support the above policies
 10 trillion Won was allocated to farm mechanization and Modernization.

1.12. Farm Machinery Half-pricing Policy(1993~’97)



President Kim Young-Sam’s Pledge in 1992
Government subsidized farmers to purchase farm machinery at half price
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-

Farm mechanization cooperatives and agricultural mechanization firm: subsidy 50%,
loan 40%, own payment 10%;



Individual farmers: subsidy 50%;
Farm machinery increased tremendously during 1993~’97



PT 385, tractor 87, combine 41, TP 181, cultivator 234, binder 20, grain dryer 29, other
dryer 60, green-house hitter 37, fruit grader 25, others 119 (total 1,226 thousand);
Rate of mechanization

-

rice: 88(1992)→98%(‘97)

-

vegetable 40%, green-house horticulture 43%, fruit 33%

1.13. 2000~up to now
R&D Support
 IPET(Institute of Planning and Evaluation for Technology in Food, Agriculture,
Forestry and Fisheries)
-

Government financed corporation to help agricultural S&T development

-

It supports developing high-tech machines adopting IT, BT and new technology for
future



Budget: 28 billion Won(2013~’16)
RDA(Rural Development Administration), Department of Farm Machinery
Development

-

Developing farm robot, energy saving, automatization facilities

- Budget: 12.1 billion Won(2011~’12)
 Others
-

KEIT(Korea Evaluation Institute of Industrial Technology)

-

NRF(National Research Fund).

Farm Machinery Supply Support


Loan from central Government

-

General farmers: 70% of machine price

-

Joint-use organization: farmer groups, firms: up to 90%

-

Repayment condition: 4~7 year repayment with 1 year grace
year

- Budget: 666 billion Won(2010), 2012~’16 3,690 billion Won
 Support from local Government
- 2010 estimation: 150 billion Won
 Loan for purchasing used-machine
-

3 year repayment without grace period, 3% interest per year.

period, 3% interest per
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Figure 11-9: Korea’s biggest tractor

Source: KAMICO – Korea Agricultural Machinery Industry Corporation 2016

Table 11-3: Farm Machinery Holdings
Unit: thousand
Items

1970

1980

1990

2000

2005

2010

Power-tiller

12

290

756

939

820

698

Tractor

0

2.7

41

192

228

265

Transplanter

0

11

138

342

332

276

Binder

0

14

56

72

60

0

Combine harvester

0

1.2

44

87

87

81

cultivator

0

0

51

379

393

408

Grain dryer

0

1.6

18

56

70

78

Speed Spryer

0

1.2

5

29

39

44

Other dryer

0

0

59

165

184

208

Source: Chang-Yong Kang (2015)
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1.14. Farm Machinery Production Support


Row material purchase and reservation support

-

Loan condition: 1 year repayment with 3% interest rate

- 2012: 105 billion
 Production facilities support



-

Loan condition: 3 year grace, 10 year repayment, 3% interest rate

-

80% of total expenditure, maximum 1.4 billion Won

- 2012: 15 billion Won
Total Budget
-

2012~’16: 690 billion Won(120~150 billion Won per year)

1.15. Support for Joint-use


Government encourages joint-use of farm machinery

-

Local Government operates farm machinery renting center

-

Farm mechanization firm: 50% subsidy, 40% loan

-

Joint-use farmer group: 50% subsidy, 40% loan

-

Approximately 600 joint-use organizations are operating  total budget for 2012~’16 is
75 billion Won
Farm machinery bank(2008~ )


-

Agricultural Cooperatives purchase farm machinery from farmers  rent them to
farmers with low charge

-

672 local cooperatives participated in this project (83%)

-

2008~2012: approximately 1 trillion Won was invested.
Table 11-4: Farm Machinery Leasing Fee from Machinery Bank

Division

Tractor

Power-tiller
Trans-planter

Fee(Won/day)
Over 45HP

60,000

Less than 45HP

40,000

Attachments

20,000

Main body

20,000

Attachments
Walking type

10,000
60,000

Riding type

20,000
80,000

Combine Harvester

30,000

Speed Sprayer
Cultivator

Main body

10,000
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Attachments

5,000

Note:1200 Won = 1 USD
Source: Chang-Yong Kang (2015)
Table 11-5: Trend of Farm Machinery utilization
Division
Rate of
mechanization(%)

Capacity (ha)

Operation days
per year

2000 2002

2004

2006

2008

2010

Paddy field

87.2 88.9

89.9

89.9

90.5

91.5

Dry land

45.9 47.0

47.2

47.2

45.5

50.1

Power-tiller

1.0

0.7

0.7

0.9

0.7

Tractor
Transplanter

13.0 13.2
2.6 2.6

13.5
3.0

13.5
3.0

16.2
3.6

18.5
4.3

Combine

9.1

8.7

11.4

11.4

10.2

10.8

Power-tiller

47

44

40

40

38

38

Tractor

36

37

35

35

39

39

5
11

5
11

5
11

5
12

5
12

6
14

Transplanter
Combine
Source: Chang-Yong Kang (2015)

0.9

Table 11-6: Mechanization Rate of Paddy Field
Year

Total

Plowing &
harrowing

Transplanting

Harvesting

Pest control

Drying

1986

41.5

70.0

28.0

27.0

79.0

3.3

1990

68.3

83.9

78.3

71.9

92.8

14.5

1995

82.9

95.4

96.6

94.5

96.5

31.7

2000

87.2

98.5

98.2

98.4

98.9

42.1

2005

89.9

99.1

98.4

99.4

99.5

53.2

2010

91.5

99.9

99.8

99.9

99.3

58.5

Source: Chang-Yong Kang (2015)

Table 11-7: Mechanization Rate of Dry Land

Year

Total

Plowing &
harrowing

Sowing,transplanting

Mulching

Pest
control

Harvesting

1996

40.6

88.0

0.0

32.0

82.0

1.0

2000

45.9

94.4

0.0

37.0

90.8

7.3

2002

47.0

95.3

0.7

41.9

89.8

7.2
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2004

47.2

97.4

2.5

39.6

88.8

7.7

2006

47.2

97.4

2.5

39.6

88.8

7.7

2010

50.1

99.7

4.0

43.9

90.7

12.1

Source: Chang-Yong Kang (2015)

2. Description of Farm Mechanization policies process oc
curred in Korea

A country’s farm mechanization policies affect the farmers, machine manufacturers, and
agricultural productions of the country; thus, such policies should be implemented on the basis of
the country’s local conditions and rural economy. To achieve successful farm mechanization, the
rural economy must remain economically viable, and there must be a reduction in rural labor force.
Korea’s success has been due to its industrial development.
Farming jobs behind to work in newly-created jobs in export-oriented industries. The
agricultural population in Korea had peaked at 16 million in 1967, which represented 53.4% of
the total population. It has decreased steadily since then, representing 6.4% of the total population
in 2008.
In the early 1970’s, the government had clearly recognized the need for farm mechanization.
The government was concerned for two reasons: First, the projected decline in the agricultural
population, due to the shift in labor to export-oriented industries, was seen as a potential threat to
stable food supply, especially in the light of the rapidly growing population. Second, there was a
perceived need to increase farm production because the achievement of self-sufficiency in the
production of rice was seen as a necessity. Increasing labor productivity and improving cultural
practices through farm mechanization were regarded as the only way to meet both the required
agricultural production and labor force for the new industries.
To promote the mechanization
more efficiently, the first 5-year Farm Mechanization Plan (FMP) was initiated in 1972. Under
this plan to increase the land productivity, the distribution of farm machines would be accelerated,
and paddy field consolidation would be conducted at the same time. The FMPs are still being
implemented; the 8th 5-year FMP had started in 2007. It is widely recognized that farm
mechanization should be carried out in parallel with projects that can absorb the excess farm labor
from rural areas. In Korea, this has been the industrial development. Korea’s farm mechanization
has functioned basically as a means of replenishing the reduction in rural labor arising from
newly-created competitive jobs in the non-agricultural sector. Farm mechanization without a
corresponding decrease in the agricultural population cannot succeed because the mechanization
is not able to compete with the low-cost rural labor. In this regard, Korea’s industrial development
has been the key factor in the success of Korea’s farm mechanization.
One of the most important factors affecting farm mechanization is the wage of farm labor. The
wage is particularly critical during peak labor-need periods, which typically occur in spring for
rice transplanting and in fall for rice harvesting. Korea had experienced a 97.7 time increase in the
average farm wages from 1962 to 1987. The average annual rate of increase had been more than
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20% over the last 20 years and had peaked at 30% during the 4th 5-year EDP period. It has since
decreased to less than 5% from 1982. Such a dramatic rise in farm wages had resulted from the
rapid decline in the rural labor during that period. Over the same period, the average income per
farm household, including both cash and physical asset, had increased by approximately 96.3
times, where 79.6% of the increase was from agriculture in 1962 (61.7% in 1987 and 55.7% in the
2000s). This indicates that, although the total income had increased, the income from agriculture
had declined because of the increased income from the non-agriculture sector. The average
expenditure of farm households had also increased faster than the income, particularly since 1979.
Consequently, the farm household income from agriculture could not absorb the expenditure,
even for basic living expenses. The combination of low agricultural income and high expenditure
would have made the farm household economy inviable if the farm size had been small. This was
partially attributable to the price control of agricultural products by the government and rapid
changes in the rural lifestyle. The economy of farm households, thus, had depended largely upon
the income from non-agricultural sources such as earnings as part-time workers at nearby
industries. Farm mechanization cannot be promoted without a surplus in the economy of
farmers (e.g., the potential power to purchase agricultural machines). To generate a surplus, either
the farming size per household or part-time job opportunities must be increased in the rural area,
making economically feasible the use of agricultural machines or the employment of expensive
labors using non-agricultural income. One of the reasons why the increased wages had not
generated additional non-agricultural income in Korea was that employment opportunities in rural
areas had been limited.
The increased farm wages, caused by the shortage of rural labor, had played a positive role for
Korea’s farm mechanization, but it had failed to increase the non-agricultural income of farmers
because of the limited employment opportunities in rural areas. In addition, the decline in the
agricultural population had not adequately increased the farming size enough to make the
mechanization economically competitive. In other words, farmers could not carry out farming
without using machines because of the labor shortage in the rural area. Nonetheless, they could
not afford the machines because of the low surplus afforded by the state of their economy. This
had been a serious problem for Korea during the farm mechanization implementation process.
Adequate job opportunities must be created in rural areas to achieve success in farm
mechanization, particularly in regions where the farming size is relatively small; otherwise, the
farming size should be increased to make mechanized farming economically competitive.
Increasing the farming size has been a policy direction of Korea in its efforts to reduce the lowincome problem in the farm household economy.
Policy Directions Before the 1960s, farming in Korea had been generally performed by animal
or human powers. Only limited mechanical aids, including hand tools, had been used for
cultivation, transplanting, and harvesting. During the 1st 5-year EDP period (1962-1966), farm
mechanization had been concerned mainly with the irrigation and spraying for rice.
Mechanization had been intended to minimize crop losses due to bad weather conditions and poor
insect and disease controls. Consequently, agricultural machines supplied in this period had been
mainly water pumps and sprayers that were imported from foreign countries.
A change
had occurred after the successful implementation of the 2nd 5-year EDP. The outflow of rural
people to the new industries had begun, and its rate had been increasing; the rural population had
reached a turning point in 1967, when the rural population had begun its decline. Thus, the farm
mechanization in the 1970's had been focused on labor-replacing mechanization and had been
extended to soil preparation, transplanting, harvesting, and other necessary operations related to
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labor peak seasons.
An effort was made in the 1970s to integrate government organizations
and policies related to farm mechanization. The reason was to accelerate the mechanization
and to make the process more efficient. This effort included the promulgation of the Promotion
Law for Farm Mechanization in December 1978. This law laid a legal foundation making possible
the all-out mechanization of the rice production in the 1980s. The law stated the procedures and
measures for the government in its implementation of farm mechanization policies for the
production, inspection, supply, after-sales service, and the joint-utilization of agricultural
machines. The continued increase in the outflow rate of rural labor in the late 1970s had resulted
in labor shortages not only in rice transplanting and harvesting but also in tilling, pesticide
spraying, and threshing operations. In addition, the quality of rural labor had deteriorated as
younger male workers moved to the cities and older female workers remained. Under the
circumstances, the farm mechanization policy direction had to change from reducing naturally
caused damages to substituting the labor shortages. The goals of the farm mechanization from
1977 to 1981 were as follows: 1. The accomplishment of the all-out mechanization for rice
production through the distribution of rice transplanting and harvesting machines. 2. The
development of small-sized agricultural machines that could be easily operated by older or female
farm workers. 3. The promotion of the joint utilization of agricultural machines and the
establishment of after-service networks and training facilities throughout the country. In the
1980s, farm mechanization had placed its priority to the all-out mechanization for rice production.
The all-out mechanization was an integrated mechanization model, where all operations, from
tillage to harvesting, for crop production would be mechanized. In the case of rice production, soil
preparation, growing seedlings, transplanting, chemical applications, harvesting, and drying
would all be carried out by using powered machines such as power tillers, tractors, rice
transplanters, power sprayers, binders, combines, and grain dryers.
Mechanization for the
production of upland crops, fruits, dairies, and horticultural products was the goal of the 1990s.
The slope-land farming was also an important area to be mechanized. These mechanization
demands were reflected in the 5th 5-year Farm Mechanization Plan initiated in 1992. The all-out
mechanization in rice production was still emphasized in the 1990s. At the end of the 1990s,
mechanization in rice production was considered as successfully accomplished, even though some
operations still needed further mechanization. The mechanization for upland crops, fruits, and
horticultural and dairy products has continued into the 2000s with special emphasis on the
automation of production facilities. Unmanned helicopter spraying has also attracted the
attention of many farmers in the 2000s.
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3. Implementation of Policies

In the beginning of the mechanization, it had been critically important to make farmers
believe that farming can be carried out by using machines without any yield loss and to
supply suitable machines which could take the place of the void left by the outflow of farm labor.
Farmers were generally conservative and accepted with extreme skepticism the changes that were
different from the traditional way of cultural practices. In addition, farmers were not able to afford
agricultural machines, which required large initial investments. In addition, the machines had
frequently failed due to various reasons. Thus, it was also important to establish an effective
after-sales service network throughout the country for successful mechanization.

4. Demonstration of mechanized farming
In the 1960s and early 1970s, agricultural machines that were distributed to farmers had been
mainly water pumps, sprayers, and power tillers. The power tillers were multipurpose powered
machines that were first manufactured in 1963; the power tillers played a key role in the
mechanization until they had been gradually replaced with tractors in the 1990s. In the beginning,
the power tillers were used as a means of transporting materials not only in rural areas but also in
cities. Later, they were used as agricultural machines for tillage, spraying, water-pumping, and
transporting operations. Farmers had gradually accepted the use of a power tiller as a substitute
for animal or human powers. However, the introduction of combine harvesters in 1972 and rice
transplanters in 1973 had not been smooth. Many farmers were uncertain about the functions and
performances of the machines because the mechanized harvesting and transplanting through the
use of these machines would be completely different from the traditional ways of doing the tasks.
Thus, it was necessary to demonstrate how the combines and transplanters could be used and why
such mechanized operations would not cause any yield losses.

5. Financial aids
Because most farmers were not able to afford agricultural machines, they needed financial aids
such as subsidies or loans to purchase the machines. In this regard, subsidy and loan
programs have been made available since 1967.
Under these programs, farmers and
cooperatives would receive subsidies and loans if they were to purchase the machines specified as
Supply Models by the government. The amount of an aid would depend on the type of a
machine to buy and whether the machine would be used for a joint utilization. In the 1960s, a
subsidy of 60% of the purchase price was made available for sprayers, water pumps, and power
tillers. The subsidy was reduced to 40%, and a loan of 25-40% was supplemented, during the end
of 1960s and early 1970s. Tractors, rice transplanters, and combines have been supplied to
farmer’s cooperatives, which were organized in farm villages for joint machine utilizations, since
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the mid-1970s. Various types of the farmer’s cooperatives such as Mechanized Farming Centers
and the Large and Small Farming Groups had been established at that time. Purchases made
through these cooperatives were qualified for 40% subsides and 60% loans. Individual farmers
received only 1% subsidy and 60% loans, which means that the remaining 39% would be paid by
the farmer. This system had changed in the 1990s: 50% subsidies and 40% loans for the
cooperatives and only 60-90% loans for an individual purchaser. Small farming companies for
contract operations and full-time rice growing farmers had appeared in the 1990s. The farming
companies had received the same amounts of subsidies and loans as the cooperatives. The subsidy
for the full-time rice growing farmers had increased from 30% in 1993 to 50% in 1996. In
general, the subsidy has reduced as the loans increased. In 1987, 94% of the total financial aid to
support the purchase of farming machines was allocated to loans. The subsidy was available only
for the machines for joint utilizations and the upland crop mechanizations such as cultivators. In
particular, the cooperatives received 50% subsidies and 40% loans to
Only 10% was paid by the cooperatives. However, individual farmers received only 70 to 90%
loans. The subsidy and loan services have been managed by the National Agricultural
Cooperative Federation (NACF). The NACF has charged a lower interest rate for their loans than
those by commercial banks. The differences in the interest rates between the NACF and
commercial banks have been reimbursed by the government. The initial annual interest rate was
10%, and the rate has gradually decreased to 4-5% in the 1990s and 3% in the 2000s. The
repayment of the loans was made by 4 to 7 equal installments over 4 to 7 year period (following a
one year grace period), depending upon the types of machines. A policy called “half-price supply”
had been implemented for five years from 1993 to 1997. Under this policy, 50% subsidies were
given for machines with prices less than two million won (approximately 2,000 USD). For
machines over two million won, farmers received one million won in cash as a financial aid. This
special aid program was proposed by a presidential candidate (who eventually won) during his
election campaign. This “half-price supply” policy had increased the sales of many farm machines
during the period, particularly power tillers and cultivators. However, the policy resulted in the
excess farm machine supply after it was terminated. The policy was also credited with distorting
market-based supply and demand; power tiller and cultivator manufacturers had suffered from
sharply decreased sales immediately after the policy termination. This policy had also caused a
deep recession in the domestic agricultural machinery market in the early 2000s. The percentage
ratio of the subsidies and the loans were adjusted depending on the government budget, and the
subsidy- and loan-based financial aids had been provided until 1999 when all subsidies were
suspended; only 70-90% of loan aids have been available since 2000. A total 1,148 billion won
(about 1.1 billion USD) in financial aid had been provided for the purchase of agricultural
machines over the last 43 years from 1962 to 2006, 18.2% of which was for the subsidies and the
rest for the loans. These aids were funded through loans from the USAID, the KFW(Kreditanstalt
Wiederaufbau) of Germany, the Asian Development Bank, and the Oversee Economic
Cooperation Fund from Japan

6. Types of machines
The farm mechanization in Korea can be characterized by the types of the machines that were
supplied by the financial aids. In the early 1960s, although imported powered machines were
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introduced, most machines used in agriculture were manually operated. It was only after the mid1960s that small powered machines such as farm engines, power tillers, power sprayers, power
threshers, and power pumps gradually replaced manually operated machines. The distribution of
large-sized powered machines such as tractors, combines, binders, and transplanters had started in
the mid-1970s. The introduction of such machines reduced the labor constraints arising from peak
labor-need periods and also accelerated the speed of mechanization. In particular, rice combines
and transplanters made it possible to implement all-out mechanization in rice production. In
addition, machines had been distributed without a proper transition period, during which the
machines would have been evaluated and modified to fit local farming conditions. Typically,
farmers also need time to adjust to new technologies in the form of new machines. The reason for
the rush was due to the fact that the large-sized machines were mostly imported and that there was
a need to quickly distribute the machines throughout the country to accommodate the rapidly
decreasing farm labor. As a consequence, many farmers had to endure frequent malfunctions,
breakdowns, and inadequate performance levels caused by inadequate operations and poor
maintenance. The introduction of binder harvesters is a good example of such a failure; this
failure to adapt to local farming conditions had been proven to be costly. The binder was a type of
an intermediate machine useful in the transition period between the manual and combine
harvesting. However, the binder was supplied without adequate field tests to evaluate its
effectiveness with respect to the high-yielding Indica-type rice varieties, which were widely
grown in Korea at that time. These varieties have easily shattering characteristics. Unfortunately,
the binders were not appropriate for these varieties, resulting in heavy grain losses during cutting
and binding operations in paddy fields. As such, farmers were not receptive to the binders,
preferring combine harvesters which required more skillful techniques that they were not trained
for. The supply of the binder harvesters, without an appropriate adaptation period, had eventually
failed, resulting in heavy financial losses and non-smooth transition to combine harvester. This
case suggests that an introduction of any new machine should entail a technology transfer period
to allow for appropriate adaptation to take place. Otherwise, the costs may outweigh the benefits.

7. Manufacturers of machines
In the early 1960s, there were few powered machines; most agricultural tools were animal or
human powered. It was in 1963 that power tillers were first manufactured in Korea.
Tractors were first produced in 1969. Combines and rice transplanters were introduced in
1972 and 1973, respectively. In the beginning, power tillers, tractors, combines, and rice
transplanters were assembled in Korea with numerous imported parts under technical
collaboration agreements with foreign manufactures such as Kubota, Yanmar, and Iseki from
Japan, Fiat from Italy, and Ford from the U.S. The imported parts were gradually replaced by
locally-made parts. The gradual localization of farm machines was a policy directed by the
government to strengthen the agricultural machinery industry. In order to strengthen the
agricultural machinery industry and to increase the quality of locally-made machines, the
government had the manufacturers produce farm machines under two different types of licenses:
Integrated Farm Machinery Manufacturer (IFMM) and Specialized Small to Medium-sized
Machinery Manufacturer (SSMM). The IFMM was licensed to produce farm engines and at least
two of the large-sized machines such as power tillers, tractors, transplanters, binders, or combine
harvesters. To be eligible for an IFMM license, a company had to meet the facility and
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employment requirements and had to maintain the required level of quality in the production of
products to pass the national inspection. The SSMM license was issued to relatively small
manufacturers producing at least two small- or medium-sized machines such as grain dryers,
power sprayers, power threshers, and irrigation pumps. This license system was also designed to
avoid serious price competition among manufacturers so that they could produce quality products.
The machines eligible for the financial aids from the government were limited to those produced
by the IFMMs and the SSMMs. However, this policy produced unintended results. Many
licensed manufacturers made minimal efforts to strengthen their capabilities with regard to quality
of the manufactured products and the development of new technologies; this was due to the
minimal competition among the licensed manufacturers within the domestic market.
The
license system had continued until 1988 when it was replaced by a new system. The new system
was based on a principle that, if qualified, all manufacturers would be permitted to produce any
machine that they wanted. In 1987, out of 118 manufacturers, 5 manufacturers were IFMMs and 6
were SSMMs. The remaining produced parts or components as subcontractors to the licensed
manufacturers. Another problem associated with the old license system was that it had caused
the licensed manufacturers to expand their production facilities to meet the seasonal peak demand.
However, the off-season demand had decreased such that many licensed manufacturers had
experienced excess capacities in their production facilities in the late 1980s, particularly for power
tillers, tractors, transplanters, and binders. Starting with just 50 manufacturing firms in 1963, the
farm machinery manufacturing industry has grown into one of the key manufacturing industries of
Korea, comprising more than 450 firms. The industry generates approximately 1.1 billion USD
annually. The industry produces 34,000 units of tractors, 5,000 units of combines, and 12,000
units of rice transplanters. However, most manufacturers are relatively small, employing less
than 50 workers.

8. Marketing of machines
Agricultural machines have been sold through two marketing channels in Korea: manufacturers’
dealers and the NACF. These organizations compete with each other, but they complement each
other as well. Between 1962 and 1971, farmers could buy agricultural machines only through
the NACF. This was because the NACF had a well-established network throughout the country,
while the dealership network of manufacturers was in its infancy. The NACF had also wanted to
prevent the potential formation of a cartel among manufacturers. The NACF channel had
changed in 1972 to the dealership channel so that farm machines could be purchased only through
manufacturers’ dealers. The NACF provided farmers with only subsidy and loan services.
However, two years later, the dealership channel had switched back to the NACF channel. Thus,
the NACF had resumed its marketing services and continued to provide them for two years. The
dealers performed only repair and maintenance services during this period. Between 1977 and
1980, both the NACF and dealers had engaged in marketing activities, each selling a different set
of machines. Combines, binders, and transplanters were sold by the dealers, and other machines,
including tractors and sprayers, by the NACF. However, such differentiation in the selling of the
machines was terminated in 1981; both the NACF and the dealers could sell all agricultural
machines without any differentiation. Although one more attempt was made for the dealership
channel from 1982 to 1983, the dual channel system had resumed again in 1984 and has since
continued. The alternation of the two marketing channels was simply because of disagreements on
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the roles of the NACF and manufacturer’s dealerships in terms of their functions and efficiencies
for the execution of the planned farm mechanization. The well-established network of the NACF
made possible easy access to sales information on machines.
The farmers found convenient the financial aid services of the NACF for the subsidy and loan
applications. The NACF had also insisted that, as a farmer’s association, its participation in the
marketing would help farmers in purchasing higher quality machines at lower prices. A price
control on agricultural machines against the manufacturer’s cartel also made the NACF’s position
justifiable. However, the after-sales services of the NACF were not adequate; the NACF lacked
well-trained mechanics and it suffered from bureaucratic rigidity. The bureaucratic rigidity also
made the procurement process slow, generating many complaints from farmers. The subsidy and
loan services by the NACF were frequently used as a means of attracting buyers. The NACF’s
marketing activities were inconsequential to the enhancement of domestic and international
competitiveness (in both price and technology) of manufacturers. The manufacturers had
competed only in the bidding for the NACF’s procurement. The manufacturer’s dealerships were
more flexible and responsive in providing farmers with necessary services. Through the
dealership channel, the manufacturers took on additional responsibilities to improve the quality of
their products and to provide the farmers with better after-sales services. On the other hand, the
dealerships also experienced acute marketing competition with each other. Many dealers sold
machines on credit to increase their sales volumes. However, their generally insufficient capital
and thin profit margins were not adequate to cover large volumes of credit sales. Large stocks of
spare parts also became a financial burden to many dealers. In addition, the application process
for subsidies and loans through the dealerships was inconvenient to farmers because the NACF
was inflexible in interpreting the related regulations in processing the dealership-originated
applications. The dual channel was designed to solve the problems associated with the two
marketing channels. At one point in time, the annual sales of the NACF were limited to 40% of
the total procurement through the government’s financial aids. However, the dual channel system
has survived fairly well to this day; there is no restriction on sales volumes and types of machines
sold. Nonetheless, there has been no clear consensus to date on which of the two channels better
reflects Korea’s circumstances.

9. Prices of agricultural machines
Before 1988, prices of agricultural machines were controlled by the government. The
objective of the price control was to prevent manufacturers from forming a price cartel or
increasing their prices to unreasonably high levels.
To determine list prices of agricultural machines, the NACF first estimated the costs required to
manufacture the machines. The list prices based on the estimated costs were proposed by the
NACF and approved by the government. The upper limits of the list prices were also proposed by
the NACF; manufacturers were allowed to compete within the pre-set price ranges. The price
control was applied only to the machines eligible for the subsidies and loans. However, the price
control had resulted in problems for manufacturers, including increasing financial difficulties,
decreasing machine quality, and stagnating technology development. The government controlled
list prices were not able to reflect the fluctuations in the material and labor costs on a timely basis.
Farmers also found the price control not much helpful to them. Although the government kept the
prices as low as possible, the income of farmers was still inadequate to purchase the machines
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they needed. The price control, therefore, did not promote farm mechanization; it simply
weakened the farm machinery industry. In recognition of these problems, the government had
abolished the price control in 1988 and allowed the manufacturers determine their own prices on a
free competition basis. In sum, the price control policy did not yield the intended results with
respect to the interests of both manufacturers and farmers. The manufacturers had insisted that the
controlled prices could not reflect the reality (with respect to fluctuating costs in the
manufacturing of agricultural machines) on a timely basis. Nonetheless, many farmers had
thought that the prices of agricultural machines were kept unreasonably high. This was because
the farmers’ increased incomes were still inadequate to afford the increasing machine prices.

10.

Number of Farm Machines

Since the farm mechanization was initiated in the early 1960s, the numbers of power tillers,
tractors, combines, and rice transplanters have steadily increased, reaching to a peak of 959,976
units of power tillers in 1998 and 342,648 units of rice transplanters in 2001. Since then, the
numbers of power tillers and rice transplanters have slowly declined. Power tillers have been
replaced by tractors, and the 3- or 4-row walking-type transplanters, by the 6-row riding-type
transplanters. In the 2000s, there were strong indications that power sizes and working capacities
of machines were increasing with the increased farming size and contract works. In this regard,
the number of power tillers has declined continuously, and tractors have assumed the role of
power tillers. The numbers of combines and rice transplanters are also expected to reach their
peaks and remain constant or slightly decline in the 2010s.

11.

After-sales services

A farm machine may fail during field operations. The failure may be caused by bad work
conditions or inappropriate operations resulting from the operator’s inadequate training on the use
of the machine. Thus, training end-users for the safe, proper operation of machine and making
available responsible repair services are essential in maximizing the utility of farm machines.
From the onset of farm mechanization, efforts were made to establish an efficient after-sales
service network throughout the country. The types of service organizations, the optimum number
of service organizations, their locations, equipment, and the facilities to be furnished by the
service organizations were determined, depending on the degree of repair and maintenance
services.
The policy direction regarding to the after-sale services was developed on a
premise that the services would be provided by the machine suppliers. Consequently,
manufacturers’ dealers and the NACF have taken the responsibilities of repair and maintenance
services for the machines they sold. The after-sales service network has been comprised of five
different types of service organizations: parts centers and service factories in provinces, service
centers and manufacturers’ dealers in counties or cities, and repair shops in towns. The parts
centers and the service factories have been operated by manufacturers. The parts centers have
supplied other service organizations with spare parts. The service factories have performed
maintenance checks, including overhauls. The parts centers and the service centers have been
required to stock all spare parts so that the parts could be delivered without a delay. Ordinary
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repair and maintenance services have been provided by dealers and the NACF-operated service
centers located in counties or cities. The manufacturers producing the Supply Models have been
required to maintain a dealer in every county throughout the country, and the dealers have been
required to keep more than 45% of all consumable parts in stock. The repair shops have been the
smallest service organization conducting simple repairs. However, this has been important
because most repair works have been performed in the repair shops. The repair shops have been
required to keep more than 20% of all consumable parts in stock. All service organizations have
been required to be furnished with equipment, facilities, and the number of mechanics as specified
by the government. As of the mid 2000s, there were more than 700 dealers and 2,500 other
service organizations, including the NACF-operated service centers, in operation throughout the
country. Although the after-sales service network was well established, farmers have still
suffered from delayed repair services and difficulties in acquiring spare parts. The repair and
maintenance services have not been provided on a timely because of the increased demand,
especially for tractors, combines, and rice-transplanters during the planting and harvesting seasons.
From the perspective of the farmers, the dealers and the repair shops have been the two most
easily accessible service organizations. However, their performances have been less than expected.
The dealers have been more concerned with sales than providing reliable after-sales services.
Consequently, unless the dealers made a reasonable level of profit from their sales, their service
functions would not be adequate. In fact, a case to this effect can be found in the years between
1984 and 1986. Due to severe sales competition among the dealers during this period, 84 of the
650 dealers went bankrupt. A low sales margin (4%) during this period had also contributed to
the bankruptcy (the margin had increased to 7% by 1987). As a result, the repair and
maintenance services had been seriously jeopardized by the sales competition. A similar
competition had also existed between the repair shops and the local forge shops during this period.
In general, service organizations have been financially weak. They have not been able to finance a
large stock of spare parts. Theoretically, spare parts should be delivered to repair shops within one
day from dealers or service centers and within two days from provincial part centers. However,
the reality has not reflected this ideal. Farmers have often been forced to make trips to the
manufacturing factory to obtain necessary spare parts. Another problem has been the lack of
qualified mechanics, a situation commonly shared by most service organizations. This has been
due mainly to the typically bad working conditions for mechanics and the low wages the
mechanics have been receiving (often lower than wages paid to auto-repair shop employees). To
solve these problems, a number of measures have been taken, including loans and subsidies for
purchasing spare parts, the modernization of service equipment and facilities, the standardization
of spare parts, and the computerization of service management. Mobile service teams consisting
of manufacturers, dealers, and government personnel have been operating semi-annually during
peak machine-use periods. Despite of such efforts, service organizations still suffer from a poor
level of performance, particularly in the delivery of spare parts.
In this regard, not only the equipment and facilities but also the inventory system of spare parts
must be computerized to improve the quality of after-sales services. Further, the wages of
mechanics should be raised to the levels comparable to those of technicians who work at autorepair shops.
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12.

Training

Farmers must be well trained before they use their machines; this would result in the efficient
use of the machines and would minimize machine-related accidents. Farm machines should be
properly maintained before they are put to use. A survey of farm machinery accidents in Korea
showed that 77.3% of the accidents were related to the mishandling and carelessness of operators.
As such, end-users of machines should be properly trained in the areas of operation, maintenance,
and repair prior to the delivery of the machines. Training should also be required for instructors
who train end-users and service mechanics. The training programs should be developed in
accordance to the roles that would be played by the trainees. In the early phases of training
implementation in Korea, training could not be properly conducted simply because budget
limitations; personnel, equipment, and facilities were also not sufficient and inadequate.
Manufacturers trained end-users in a series of 3-day classes on operation, maintenance, and repair
prior to the delivery of machines. With the establishment of the Central Training Center at the
Office of Rural Development in 1969, owners and end-users had the opportunity to be trained
through various programs developed by the government. In the beginning, the training program
offered an eight-week session to 4-H members and farmers who were more than 19 years old.
The program consisted of four weeks for tractor and another four weeks for power tiller, farm
engine, and spraying equipment. In addition, the 4H Training Farms, later renamed as the
Farmer's School, were established in provinces and provided farmers with four to six-week
sessions of training. In 1972, approximately 100 local farmer's training centers were also
established in cities and counties. These centers provided training programs mainly for end-users.
Between 1992 and 1996, the centers were expanded, and their facilities were modernized to
improve the quality of the program. At present, three levels of training courses are offered. The
highest level offered is through the Rural Administrative Agency for instructors and mechanics to
teach the lower level courses. The intermediary level is offered by provincial government
authorities for village leaders and operators working at Mechanized Farming Groups. The endusers are trained by Agricultural Technical Centers in cities or counties throughout the country.
The training programs include operation, maintenance, and repair, but the training period and the
content differ, depending upon the types of courses. It has become even more important to
educate farmers on the operation of machines because this will help in reducing fuel consumption.
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Results and Discussion

•
•
•
•
•
•

Chapter

The South Korea is a very small country in terms of area compared to Mozambique;
It has an estimated population of 50 million against 26 million of Mozambique;
Agriculture is not the country's development base. They have rice as the main crop, but
the following list is animal products such as pork, beef, chicken, milk, eggs and duck;
There is a shortage of farmland comparing with Mozambique and it is hilled country
(70%);
In the farmland there are using mostly small machineries because there is a small
farmlands owned mostly by small farmers;
The cause of high level of development in South Korea is carried out by the
successfully manufacturing, the industrialization, the income came from
exportation of main manufactured products as machineries, vehicles (eg. Hyundae
and KIA), POSCO (Pohang Iron and Steel company), electronics parts (eg.
Samsung and LG);

12
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Conclusions

•
•
•
•

•

•
•

•

Chapter

There were a similar situations in Korea in terms of adoptions of farm mechanization
comparing with Mozambique;
The maintenance of machineries (after-sale/acquiring services) must be given importance
first than the acquisition of machineries;
Also the training of farmers to operate effectively the machineries was given especial
attention;
The STRONG LEADERSHIP led by ex-President Park Chung Hee, the CAN DO
SPIRIT, SELF-HELF, COOPERATION and the SOCIAL CAPITAL contributes
for fast development of Korea;
The policy of loans and subsidies developed by Korea’s Government was very
important for establish the initializing of adoption of farm mechanization strategies and
increase the production and productivity specially in rice paddy fields;
A decline in Korean agricultural machinery means a decrease in demand. This
indicates a reduction in market of domestic farm machinery producers.
The prices of agricultural machines were controlled by the government. The objective
of the price control was to prevent manufacturers from forming a price cartel or
increasing their prices to unreasonably high levels.
The acquiring of spare parts was crucial for the farmers and contributes to their still
suffering and this was also the main problem occurred in Mozambique;

13
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Recommendations

•
•
•
•

•

Chapter

It is necessary to create and update a basic data about all machineries related to farm
mechanization and clarifying for future analysis;
The Government should stimulate the farmers promoting the farm mechanization
policies and also enhance the service provider centers and after-sales services;
The training of farmers to operate effectively the machineries should be given especial
attention;
Long term solutions must address low food production. To assist rural farmers in
increasing food production, educational workshops should be offered across the
country to teach farmers how to employ improved agricultural practices;
The locally manufacturing of farm machineries could bring better advantage in long term
and reduce costs than importing from other countries;
Table 14-1: Follow-up Actions - Action Plan

Activities

Mobilizing funds
for implementing
the Program

Submission
of
Research Plan

Baseline survey
to identifying the
potential sites for
introduce
or
enhancing farm
mechanization
(SWOT
analysis),
including
the
selection criteria

Place
Institutions in
Mozambique
(MASA,FDA,
CEPAGRI),
GNO’s,
Cooperation
Agencies and
Other countries.
Institutions in
Mozambique
(MASA,FDA,
CEPAGRI),
GNO’s,
Cooperation
Agencies and
Other countries.
Maputo,
Nampula, Gaza,
Manica, Sofala
and CaboDelgado –
CEFEA in
MARRACUENE
already exist as a
model at central
level

Budget
Public Officials
Necessary
involved
(USD)

Period

November(2016)
– February (2017)

November 2016

4
(DNEA,
MASA,FDA,
13,200.00
CEPAGRI)

March-April
2017

14

300

and
all
the
conditions of the
providers
services
*Acquisition of
farm machinery
342,857.14
June-July 2017
and Celebration
of contracts
*Alocation
of
machineries and
August25,000.00
start of Pilot
September 2017
Program
After
sale
services
50,000.00
(Maintenance
and training)
Monitoring and
13,200.00
March 2018
evaluation
TOTAL
444,257.14
*Estimated costs, depending on prices of machineries and transportation system
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ABSTRACT

Mozambique has 799,380 square kilometers and a coastline of length 2.400km, about 36
million hectares of arable land, of which 9 million are under cultivation second (PROAGRI II
2007), an estimated population of 26,423,623 inhabitants (INE 2012), this population 70% rural
(according to the latest census). Agriculture in Mozambique plays an important role in generating
rural employment and contributes to household and national food security, which is 24.7% of
GDP and 80% of exports, while 80% of the workforce is in the sector agriculture, 90% of women
and 70% of men, and poverty is more pronounced in rural areas 55% compared to the urban areas
52%. Rural poverty is mainly attributed to the limited agricultural development, limited
development of markets and low productivity levels. The agricultural potential has not been
converted into revenue generation and job creation in a tangible way. Mozambique had a Gross
National Income (RNB) per capita of USD 601.12 per year in 2015, which is one of the ten lowest
in the world. The agricultural sector's GDP is growing at an annual rate of 5-7%, but at a rate
lower than the economy in general, as the proportion of agriculture in GDP is gradually lower
from 37% (1997) to 24% (2000) and to 20% in 2002, while the contribution of industry has
rapidly increased during the same period (from 22% to 31%) (IMF, 2003) to 2013 was at 27.3%
and 24.7% in 2014 (FAO).
Livestock's contribution to the national economy is small, accounting for 10% of agricultural
production and 2% of GDP. However, according to the Agricultural Census 2010, the chickens
are important birds for nearly 70% of the population. Thus, there is the structure of the
organizational environment and coordination of the sector.
According to data from INE, MASA, FAOSTAT and World Bank the monthly deficit of
chicken production is 14% full, the deficit is covered by imports thus creating an opportunity for
local meet this demand, due to geographical advantages.
Thus, sustainability sub-sector of the poultry production will, largely depend on productivity
improvement and efficiency over the entire value chain. This research aims to bring an idea of
when you need to improve production and productivity in relation to economic benefits and
members. And create mechanisms to bring the producer all these technologies through private and
public extension services.
On the other way, the different plans implemented by governments are presented as well as the
Korean historical process underwent a land reform and its benefits that it brought the economy.
This report can serve as a useful source of information especially for the industrial poultry
sector decision makers with regard to business opportunities that lead to quality, quantity and
chicken improving safety.
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Introduction

Chapter

1. General Information
Mozambique is a country in Africa, located on the east coast, south of the equator, in the region
of Southern Africa, with a total area estimated at 799,380 square kilometers and a coastline of
length 2.400km, about 36 million hectares of arable land, of which 9 million are under cultivation
second (PROAGRI II 2007), an estimated population of 26,423,623 inhabitants, of this population
70% rural (according to the latest census). Maputo is the capital of the country with 11 provinces
and 151 districts. Portuguese is the official language and the most widely spoken in the country,
used by just over half the population (50.4%). About 39.7%, mainly the rural population 'native'
use Portuguese as a second language and 12.78% speak it as their first language. Most
Mozambicans living in urban areas use Portuguese as their main language. The most popular
religion in Mozambique is Christianity, but there is a significant presence of Islam followers. The
country is a member of the African Union, the British Commonwealth, the Community of
Portuguese Speaking Countries (CPLP).
The layout of the Mozambican relief is somewhat unconfigured form, varying from region to
region, and the southern region of Mozambique there is a predominance of plains and the
southern and northern region characterized by plateaus and mountains.
The country's climate is humid and tropical, influenced by the monsoon regime of the Indian
Ocean and the hot current of the Mozambique channel, with dry season from May to September.
Temperatures vary according to altitude, average temperatures in the southern region vary
between 13-24 ° C in July to 22-31 ° C in February and North 20-26 ° C, with the highest values
during the time the rains.
The rainy season occurs between October and April. The average rainfall in the mountains
exceeds 2000 mm. The relative humidity is high at between 70 to 80%, although the daily reach
values range between 10 and 90%.
Mozambique had its national independence in 1975 is a presidential republic, whose
government is appointed democratically by vote in general elections.
The parliament of 250 members, called Parliament, has as one of its functions, to check the
government's actions. Elections are held every five years, as for the President, the official
currency is the metical (mt).

1
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Figure 1-6: Map of the world

2. Justification and relevance of the topic
Most of the population in Mozambique living from agriculture, according to FAO, livestock's
contribution to the national economy is small, accounting for 10% of agricultural production and
2% of GDP. However, according to the Agricultural Census 2010, the chickens are important
birds for nearly 70% of the population. Thus, there is the structure of the organizational
environment and coordination of the sector, highlighting changes in technical-productive pattern
of interaction between the productive chain of agents of the court and the state's role in order in
this sector and increase competitiveness depends on the introduction of technological innovations
and changes in the governance structure, which enables better coordination mechanisms.
Table 1-7: Broiler production structure in Mozambique
Group Producer

Production range

Breeders%

Share of national
production (%)

1°

until 5.000

70

50

2°

From 5.001 to 50.000

20

10

3°

above 50.000

10

40

100

100

Total

Source: Compiled from data MIC reports (2007) and MASA (2007).
This structure was not considered the heterogeneity of the system of production technologies
used by different types of producers. The 1st group is formed by producers with the production
range up to 5,000 chickens per cycle, characterized as small producers. Most creates seasonally
near the festive season. It can be considered the informal group of the poultry production chain in
the country. In percentage terms, it represents 70% of such producers and it is estimated that
contributes 50% of total production. This study focuses more to this group for their social and
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economic importance in generating employment and income for farming families. And these
characteristics, this group have been the subject of attention from the government and financial
institutions micro.
According to data from INE, MASA, FAOSTAT and World Bank the monthly deficit of
chicken production is 14% full, the deficit is covered by imports thus creating an opportunity for
local meet this demand, due to geographical advantages.
Figure 1-2: Gap production Chickens

Chicken consumption in Mozambique
-14%

86%

Country Capacity

Deficit import

Thus, sustainability sub-sector of the poultry production will, largely depend on productivity
improvement and efficiency over the entire value chain. This research aims to bring an idea of
when you need to improve production and productivity in relation to economic benefits and
members. And create mechanisms to bring the producer all these technologies by public and
private extension services with the slogan "FOR AGRICULTURAL PRODUCTIVITY, FOOD
SECURITY AND NUTRITION AND WEALTH CREATION".

3. Economy and Agriculture
Agriculture plays an important role in generating rural employment and contribute to household
and national food security, which is 24.7% of GDP and 80% of exports, while 80% of the
workforce is in the agricultural sector, and 90% of women and 70% of men, and poverty is more
pronounced in rural areas (55%) compared to urban areas (52%). Rural poverty is mainly
attributed to the limited agricultural development, limited development of markets and low
productivity levels. The agricultural potential has not been converted into revenue generation and
job creation in a tangible way. Mozambique had a Gross National Income (GNI) per capita of
USD 601.12 per year in 2015, which is one of the ten lowest in the world. The agricultural sector's
GDP is growing at an annual rate of 5-7%, but at a rate lower than the economy in general, as the
proportion of agriculture in GDP is gradually lower from 37% (1997) to 24% (2000) and to 20%
in 2002, while the contribution of industry has rapidly increased during the same period (from
22% to 31%) (IMF, 2003) to 2013 was at 27.3% and 24.7% in 2014 (FAO).
Mozambique has faced major socio economic changes in recent decades. Devastated by over 15
years of civil war, which made the country one of the poorest in the world, the trajectory of
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Mozambique in the last two decades is now marked by institutional strengthening, consolidation
of democracy and the impressive economic growth, characterized by the adoption market
economy laws, the gross domestic product grew 6.3% annually over the past five years to around
very encouraging.
Even with these considerable advances, Mozambique continue to face serious challenges, as
economic growth alone did not reduce food insecurity.
The long-term objectives of agriculture in Mozambique sector are to improve food security and
reduce poverty by supporting the efforts of small producers to private sector agencies and
government and non-governmental organizations in order to increase agricultural productivity,
agro-processing and marketing.
As part of strategies to reduce poverty, improve food security and household income, the
government has adopted guiding strategic plans as the Master Plan for Agricultural Extension,
Strategic Plan for the Development of the Agricultural Sector and the National Investment Plan
for the Agricultural Sector (PDEA 2007-2016, PEDSA 2020 and PNISA 2017).
Thus, given the importance of the sector to the national economy, I intend to focus research on
strategies to increase poultry production in Mozambique.
In this sense Mozambique, has been creating partnerships with some countries with good
experiences such as the case of South Korea, Mozambique cooperating in various fields between
this agriculture is part of the National Directorate of Agrarian Extension joined the KAPEX 2016
program, with the purpose of improving and provide knowledge of their technicians.
However, despite the government's efforts, the livestock sector is still at a primary stage and
supply of chicken meat in quantity and quality remains a crucial problem. According to latest
disclosure of the reports of MASA and MIC programs in 2015, was published that, although there
are some noticeable increases production and decreased imports, the coordinated work of
institutions such as the FDA and DNEA promote investment in infrastructure, training,
dissemination of new technologies and dissemination of markets.
Furthermore, various initiatives to reduce the cost of production being implemented as soybean
production in case it has the potential to reduce the cost of raw materials for the feed industry, the
feed corresponds to 75% of the total costs.
The Growing Business of chicken production and industrialization in Mozambique requires to
evaluate policy, its implementation, as well as adequate infrastructure, skilled workers in a
number of essential requirements, including quality assurance, chicken safety, management,
evaluation workplace, training and information technology referring to the relevant Korean
experience.
The Korean government has implemented a wide range of policies to improve the livestock
sector. In particular, to poultry production system.
Policies on the implementation of the rules have been established to improve the activities at
each stage of chicken value chain.
It is this order that this study was conducted with the objective of seeking to make reference to
relevant best practices and policies on strengthening experiences of South Korea. This research is
being carried out through field visits, lectures, consultations with relevant researchers the KREI
and review the related literature.
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4. Objective
4.1. General objective
 Massification of chicken production.

4.2. Specific objective
 Share South Korea's experiences and make recommendations or suggestions to
improve the poultry production system;
 Create recommendations to the government, microfinance institutions and
producers;
 Increase, improve chicken production to ensure food security and wealth
creation;

5. SWOT analysis
5.1. Internal factors
5.1.1. Strengths

5.1.2. Weaknesses

Professional technical educational institutions;

Low education quality (skills);

Good geographical location;

Low production (technology);

Existence of financial institutions;

Weak infrastructure;

A database of existing producers;

There is no available financial resources (credits);

Hand labor existing;

Processing;

Good weather;

Lack of clear policies;

5.2. External factors
5.2.1. Opportunities

5.2.2. Threats

Short duration curses;

Imports of chicken;

Availability areas;

Weak policies;
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Local economy growing (availability of markets);

Competition from substitute products;

There are tax cuts expectations;
Creating partnerships;
Creation of associations or cooperatives;
There are interests of financial institutions;

6. Methodology
The methodology used for this work will be the review of the literature by means of available
information and reports of Mozambique and South Korea. Lectures, field visits and exchanges of
experience should be carried out to obtain more precise information and if necessary interviews
and more analytical research.
Regular visits to the experts KREI will help affirm and discuss our research methodology and
research results.
Figure 1-3: Diagram to support the sector.

Strategy

•Investment
funds;
•Improvements in
infrastructure;
•Production skills;

Input

•Government;
•Technology (support services);
•Product quality;
•Creation of cooperatives and
associations;
•Trainings;
•Near the Market;
•NGO;
•Private sector;
•Research institutions;
•Industrialization (Marketing).

Goal/Market
•Massification
Production;
•Increased prodution
to cover the gap
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Sector Reforms

Chapter

1. Education
An educated population is essential for national and combined development with good
macroeconomic policies, education is considered a key factor in promoting social welfare and
poverty reduction, it can positively affect national productivity and, through that, determine
standards of living and the ability of nations to compete in the global economy. Prevails today,
internationally, the belief in the role of education as one of the pillars of development of a country
and the notion that global poverty cannot be reduced unless all people in all countries have access
to, and can benefit from a quality basic education.
Education and basic literacy are governed by various legal instruments and national
development policies. Since independence in 1975, the construction and training of school
teachers did not follow the increase in population. Especially after the civil war in Mozambique
(1977-1992), with enrollment in post-war reaching historic highs due to the stability and growth
of the young population, the quality of education is still precarious. All Mozambicans are required
by law to attend primary school level, however, a large number of Mozambican children do not
go to primary school, because they have to work for subsistence of their families.
In 2007, one million children still do not go to school, most of them from poor rural families,
and nearly half of all teachers in Mozambique were still disqualified. The enrollment of girls
increased from three million in 2002 to 4.1 million in 2006, while the completion rate increased
from 31 000 to 90 000, according to the World Bank (2013) the literacy rate is 51% hears
significant increase, and this is due to the various programs and policies that the government has
been implementing.
Within these policies is the promotion of the cooperative since 1975 the generation of jobs and
through cooperation among the members, constitute a platform for maximizing your earnings.
The second UN human development index every year, which is the education index, life
expectancy index and GDP index, these three components measure the level of education, GDP
per capita and life expectancy, respectively Mozambique It has a very low rate.

Table 2-3: Contents of education and life expectancy index (AO14 2007-2013)
Year

1980

1990

2000

2005

2010

2011

2012

2013

Education Index

0.158

0.134

0.222

0.324

0.373

0.372

0.372

0.372

Index Life Expectancy

-

-

-

-

-

-

0.450

0.499

2
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Figure 2-6: World map indicating the Human Development Index (IDH), based on 2014
data, published on December 14, 2015. For more details, see the list of countries by HDI.
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2. Agricultural credit in Mozambique
Much of African governments have not opted for policies that favor agriculture. As a result,
poverty levels remain high for decades.
Small producers were systematically second plane or even marginalized. Immediately after
independence, and a radicalized deployment environment socialization of the countryside, you
can read in Mosca (2011).
The total state budget resources (operating and investment) allocated to the agriculture sector
accounted for about 4% of GDP between 2000 and 2010. Private investment (domestic and
foreign) in agriculture and agro-industry, between 2001 and 2010 was about 27% of the total
achieved in the economy, especially in crops of sugar, tobacco, cashew and forests and
concentrated in large companies. Of total credit to the economy, only 8% is allocated to
agriculture; within the agricultural sector between 2003 and 2011, just over 50% of domestic
credit to the agricultural sector was intended to crops of cotton and sugar. There is also that other
five crops (forestry and logging, tea, livestock, cashew and copra) have captured about 20% of the
total agricultural credit. Fly, Changeable and Dada (2013), based on agricultural censuses of 2000
and 2010 show that in 2000 only 4% of farms had access to credit and that, in 2010, this
percentage fell to about 2, 4%. Looking in more detail the state budget, low investment is
observed carried out activities directly and with greater effects on agricultural production
(extension, research, infrastructure, etc.), the level of fiscal decentralization is low, there are
discontinuities along the years and finds it a low budget execution over more than a decade,
Cassamo (2012). Is found however, some improvements in recent years, after 2010, highlighting
investments in infrastructure.
Domestic credit, as mentioned, is of small value and small farmers almost no benefit from it.
Not least, the authors report that only 2% of Mozambican households have savings. If the target
of this work was possible, focusing it only in families whose income comes mainly from
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agriculture and particularly small farmers, certainly that would conclude that the savings rate was
persistently negative (including the last decade) and that few would be households with positive
savings.
The credit evaluation process is usually costly and expensive once again the difficult physical
access, but also by difficult access to information (aggravated by the absence of a robust Credit
Bureau, comprehensive and transparent). At the same time, small-scale farmers limit their ability
to absorb funding on a scale that is profitable for banks.
The near absence of credit is often cited as one of the main constraints to the development of
the Mozambican agricultural sector. Much has been written and spoken on the subject, but it
seems that there has been little effort directed to deepening the problem.
Credits from district funds through (FDD) and the District Development Fund has not been as
comprehensive to small producers for various reasons already listed.

3. Market
The market structure is unfavorable to small producers. For most cases, there remains a
oligopsonic structure which makes the non-distorted pricing. There is this important element adds
to the imperative of producers to sell production due to processing difficulties, storage and
consequent risk of loss, low training and information for producers on markets and prices, low
bargaining power, the marketing risks and low articulation of markets, with effects on the
formation of prices and difficulty of bringing the values over the territory between years and as
production.

4. Organization of Producers
The organization of producers to defend their economic interests (associations, federations etc.),
labor (class interests) is critical. The National Union of Peasants Associations (UNAC) and its
provincial federations and associations intend essentially awaken decision centers to the
importance of family agriculture in the economy, structural transformation and the lives of
farmers. It is aware that the economic and agrarian policies in Mozambique have been
unfavorable to small food producers. The size of the family sector and the threats and risks in the
context of the "fever" of natural resources, the penetration of agrarian capital and adverse policies,
take the structure and capacity of UNAC to have difficulties to match the complexity of reality.
These difficulties are increased by ineffective relationships between decision-making centers and
UNAC. Most associations need better internal organization, professionalization of certain
management functions, greater capacity for negotiation and dialogue and knowledge of the
markets.
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5. Agricultural Extension
Many African countries are making reform of extension services to improve their relevance for
farmers and increase their efficiency, effectiveness and impact. Extension services are moving
from a supply-driven approach with the government as the sole provider advice for a more
flexible and pluralistic system demand-driven. The most important reforms include
decentralization of management of extension services in the field; improving links between
farmers, educators, researchers, extension workers and others; and increasing the independence
and flexibility of agricultural extension services through the creation of small units and semiautonomous within government ministries. The Following are the main elements of the ongoing
reform process in agricultural extension systems in Africa (NEPAD).
 Decentralization of responsibility and funding for extension services in the field Decentralization of responsibilities and extent of resources to local governments,
communities, or producer organizations gives farmers a greater role in the design,
financing, governance, implementation and evaluation of extension programs. Likewise,
it improves the response and the provision of extension agents' accounts. The shift of
responsibilities and accountability helps ensure that farmers receive the services they
want.
 Hiring or outsourcing of some or all of the extension services on the ground - Hiring
extension services of non-governmental organizations, and private groups, universities,
input suppliers or farmers' organizations can improve efficiency in performance and
delivery extension agents' accounts, especially where there is a choice of providers.
Governments should determine and enforce the qualification and performance standards,
establish a registration system of agricultural service providers and professionals, and
provide training.
 Cost sharing between the national and local government and farmers - Progressively
transfer the costs of extension services of national budgets means sharing them between
central governments, local governments, farmers' associations, non-governmental
organizations, donors, and farmers, making the financing of more sustainable extension
services and less dependent on national budgets.
 Systematically carry out monitoring and evaluation of programs and their impact careful monitoring of agreed indicators to measure progress, focusing attention on
results; should be involved poor farmers to ensure that programs meet the needs.
 Most of these reforms are being addressed in the strategic plan of the extension
component of MASA agriculture sector: PROAGRI II 2006-2010, PNISA, PEDSA
(2011-2020) and PODA.

5.1. Extension of the National Strategy
The Strategy PROAGRI (I and II) establishes the need for a National System of Agricultural
Extension to facilitate the transformation of the small-scale agriculture through agricultural
innovation. The Agricultural Extension Policy and PROAGRI I Strategy envisaged the
establishment of a National Extension System, integrating all MASA extension activities
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extension of the Unified Service (SUE), including crops, livestock and natural resource
management) and the promotion of collaboration with other agricultural service providers nongovernmental and private sector in a National System Extension (SISNE) (DNER, 2004).
MASA Agricultural Extension comprises the minimum core functions such as transmission
technologies, the promotion of producer organizations, the development strategy, coordination
and mandatory vaccinations. Other strategic functions include the empowerment of organizations
of producers (in the planning, provision of services and in the value chain) and in business and
management skills.
The main measures to be taken are listed as:
I. Dissemination of information on technology options for the various production systems,
and the training of producers to the application of these technologies by expanding the
rural extension network;
II. Promotion of producer organizations to take responsibility for the management of
available resources;
III. Establishing links between agricultural input suppliers and users (producers and
associations);
IV. Establishing clear links with private sector companies and NGOs involved in the
provision of extension services, strengthening agricultural extension networks through
outsourcing. Other measures include:
i.
Organize the extension network in vertical lines with the main operational
coordination at the provincial level and the basic implementation at district level;
ii.
Information campaigns/extension for participatory diagnosis; and
iii.
Develop methodologies for community participation in the management of natural
resources.
The Agricultural Extension for small producers in Mozambique face some challenges figure to
reach the poor, and these include:
I. The great socioeconomic diversity, ecological and therefore diversity of farming systems
in conjunction with a relatively low population density;
II. Complexity of farming systems and the lack of new cost-effective technologies;
III. Low demand for effective extension due, among others, the level of education of farmers
and the guidance level for the market.
Based on these challenges, the extension system is being developed with the premise three
main principles:
i.
Deconcentration of services to the district level;
ii.
Greater participation of the target group in the provision of services; and
iii.
Partnership with others, also by outsourcing.
The policy and strategy have their foundation in the principle of active participation of
producers to ensure that the extension effectively address the problems and needs of farmers. The
Master Plan Extension 2007-2016 includes as its main strategy, promoting the extension financed
by the public sector that is open to multiple funding arrangements and performance. This
arrangement includes the development of partnerships with NGOs and other private actor’s
extension through outsourcing, sharing costs with the local structures of the extent and cost
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recovery of farmers and farmer’s groups and associations. Extension services seek to raise
productivity levels in agriculture, animal husbandry, forestry and wildlife, increasing incomes and
ensuring food security for rural households, as well as catching the degradation of natural
resources.

6. Other Important Strategies
Other important strategic documents for Public Agricultural Extension are:
 The National Strategy for Science, Technology and Innovation of the Ministry of
Science and Technology (MCT, 2006);
 Agricultural Marketing Strategy of the Ministry of Industry and Commerce (MIC, 2006),
and
 Determination of Priorities for Research (IIAM, 2006).
All these documents contribute to the definition of the role of Agricultural Extension, which is
broader than just help producers with the transfer of technology, but shows the extent of vision by
facilitating innovation in agriculture by stimulating the interactive learning between all actors in
the value chain.
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South Korea's experiences

Chapter

1. South Korea General Information
Korea is a country on the Korean Peninsula at the eastern end of the Asian continent. He has a
history of about 5000 years. In the early 20th century the Korean Peninsula had crossed the
colonial rule by imperialist Japan. After World War II, Korea experienced a division by the
military car the United States and the Soviet Union and the Korean War caused the division of the
peninsula in South Korea and North Korea. In the south, the Republic of Korea was established in
1948, and in 2015 the country observed Independence Day 70. Korea is located in the middle of
the globe latitude.

1.1. Population of Korea

In 2015, the population of South Korea is 50.62 million, or 0,7% of the world 7.32 billion,
ranking 27th in the world. South Korea population has multiplied 2.3 times during 60 years since
the country founding in 1948. The population growth rate had gradually declined from about 2%
in 1970 to 0.5% after 1990. In terms of population density, Korea ranked third in the world in
2010 with a population density of 486 persons/km.
According to the population census of 2010, those aged less than 14 (children) accounted for
16.2%, those aged between 15 and 64 (youths and the middle-aged) accounted for 72.5%, and
those aged 65 or older (the elderly) accounted for 11.3%. In terms of population structure, one of
the main characteristics that have appeared recently is the aging population. The aging index (the
elder-child ratio) has steadily been rising from 6.9% in 1960 to 60.7% in 2010. During the same
period, the cost of supporting the old (old population/youth and middle-aged population) has
increased from 5.3% to 15.6%. The difference between the aging indices of cities and rural areas
has been widening greatly. In 2010, the aging indices of cities (Dong) and rural areas (Eup and
Myeon) were 55.7% and 145.7%, respectively.

3
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2. Analysis, Identification and Experiences

2.1. Economic Development and Role of Agriculture

Korea walked in the way of modernization and industrialization in the last 60 years and has
grown to become an economic powerhouse that ranks about 10th in the world. When we look at
the Korean economic structure, we can describe it briefly as having grown through primary,
secondary and tertiary industries. Although there was not enough statistics available at the
establishment country, people working in the primary industry, including agriculture, must have
reached at least 80 to 90%. However, the population of workers in agriculture, forestry and
fisheries in 2014 was about 1.45 million, which was only about 5.5% of the total economically
active population.
Such changes in the industrial structure can be considered a reduction in agriculture. But these
are industrial changes in a comparative sense, and there is no need to extend the meaning to
indicate a definite reduction in industrial scale.
The roles of agriculture in the Korean economy can be summarized as follows:
First, agriculture plays the role of production and supply of food;
Secondly, agriculture contributes to the development of other industries;
Third, agriculture plays the role of preserving the natural environment and the national
territory;
Fourthly, agriculture promotes the conservation of genetic resources;
Fifth, agriculture promoted the economic and social stability.
Table 3-4: Since 2009, workers in agriculture and forestry and those in fisheries have not
been classified.
The relative ratios in GDP

The relative ratios of employment

Classification

Agriculture,
forestry and
fisheries

Agriculture

Forestry

Fisheries

Agriculture,
forestry and
fisheries

1970
1980
1990
2000
2005
2010
2014

29.1
16
8.7
4.4
3.1
2.5
2.3

25.4
13.7
7.5
3.7
2.7
2.0
2.0

2.0
1.1
0.4
0.2
0.1
0.2
0.1

1.7
1.2
0.8
0.4
0.3
0.3
0.2

50.4
34.0
17.9
10.6
7.9
6.6
5.7

Agriculture
and forestry

Fisheries

49.5
32.4
17.1
10.2
7.6

0.9
1.6
0.8
0.4
0.3

Source: The Bank of Korea, National Accounts.

2.2. Chicken meat
South Korea regarding chicken production has passed the phase of food security, focusing only
on the promotion of quality food and safer to protect consumers and producers.
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The number of chickens increased from 33.08 million head in December 1995 to 77.75 million
head in December 2014. The figures already show an upward trend in general, in addition to
temporary drops after outbreaks of avian influenza (AI) (total live times in 2003, 2006, 2008,
2010 and 2014). The number of poultry farms decreased from 2,544 households in 1995 to 1,517
families in 2014. As the total number of chickens increased despite a drop in the number of
poultry farms, the number of per household broilers increased from 13,001 to 51,250 head head.
As the number of broilers increased, the number of chickens slaughtered also increased from
312.55 million heads in 1995 to 791.15 million heads in 2013. The broiler slaughter weight
decreased by 1.70 kg 1995 to 1.45 kg in 2013. Despite the decline in slaughter weight, chicken
production increased from 263.105 tons in 1995 to 473.445 tons in 2014, with a sharp increase in
the number of slaughtered broilers.
The broiler industry has pursued aggressively integration in the livestock industry, with
integrated volume ratio to total chicken production increasing from 1961 to 2013.
Figure 3-4: The scale of chicken production head/year in Korea

Table 3-5: Production Statistics-Lives Stocks Primary, Live Stocks Processed – June 2015
Data

Valor

2013

162.272

2012

158.031

2011

162.26

2010

163.613

2009

151.513

2008

129.501

2007

129.903

2006

128.594

2005

118.049

2004

115.03
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2003

108.062

2002

109.551

Between 1995 and 2013, the annual per capita consumption of chicken has witnessed a sharp
increase from 6.3 kg to 11.5 kg.
Chicken self-sufficiency rate fell from 97.9% to 74.8% during the same period.
As free trade agreements with the EU and the US entered into force in 2011 and 2012
respectively, tariffs on imported chicken meat, which have been gradually declining, will be
eliminated in 2020 and 2021 respectively. The volume of chicken meat imports exceeded 0.1
million tons in 2010, thanks in part to the popularity of fried chicken snack in Korea. Chicken
imports in 2014 was 141.400 tons, with the US, Brazil and Denmark accounting for 45.9%, 37.0%
and 4.6%, respectively.
The chicken meat exports increased dramatically from 1,710 tons in 2000 to 19,280 tons in
2014. Exports of chicken meat showed an upward trend, encouraged by policy instruments to
increase exports of poultry meat, 2002, although there were temporary declines in 2002, 2004 and
2011, in the wake of AI outbreaks. The volume rose to 26.117 tons in 2013, before falling in 2014
as a result of a new outbreak of avian influenza. Exports of poultry meat in 2014, frozen chicken
wings made up 14.7% and prepared samgyetang, Korean chicken stock, representing 8.9%. Most
chicken wings are exported to Hong Kong, while samgyetang is sent to Japan and Taiwan. From
2014, the US began to import samgyetang.
Table 3-3: Chicken Meat Import Situation each Country
unit: 1000$
Division

2000

2005

2011

2012

2013

2014

Brazil

0

2.43

76.434

145.147

147.193

138.177

U.S.A

41.766

30.600

127.673

90.762

71.274

96.376

Thailand

18.983

12.601

43.273

46.837

55.141

62.706

China

3.090

18.548

10.593

8.625

8.970

9.27

Denmark

85

41.239

8.029

6.889

12.141

13.911

Others

792

7.620

2.489

1.676

659

1.555

Total

64.717

113.037

268.49

299.936

295.378

321.996

Source: Import and export statistics in KATI (www.kati.net)
Figure 3-2: The scale of chicken GDP in Korea
GDP 1.486 Trillion won
Agriculture production 473
trillion won
Livestock Prodution 189
trillion won
Chicken Meat 20 trillion won
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Source: KREI (2016).

2.3. Broiler Rating

The chicken industry management system has changed from independent management for the
integrated management gradually because the industrial structure is changed from central farm
race-oriented consumption. The quality of chicken carcasses is classified as "grade 1 ++", "+
grade 1", "level 1" and "level 2" based on the assessment of its conformation, fat cover, freshness,
external injury, foreign substances etc. Quality classification is also applied to the part of
unrefrigerated fresh chicken. After parts contamination, fracture, or foreign substances being
removed, the remaining parts are classified as "Grade 1 +" and "grade 1".
Figure 3-3: Management system in chicken industry

2.4. Gap in the production of chicken
Performance and emerging issues of vertical integration policy in the livestock industry the
number of heads is increasing, but the number of farms is decreasing.
The number of farms decreases about 4% from 3,764 households in 1983 to 1,517 families at
the end of 2014. The average number of heads each farm increases to an average of 12% per year,
5,186 heads in 1983 to 55,218 heads over 10 times. By improving the farm specialization rate
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increases the scale of over 50,000 heads increase of 1.8% of all farms in 1983 to 67.5% of total
holdings at the end of 2014.
Table 3-3: Chicken Meat Supply and Demand
unit: 1000 ton
Division

1990

2000

2004

2005

2010

2011

2012

2013

Carried over
Production
Supply
Import
Total
Consumption
Export
Demand
Stock
Total
Consumption per person

0
171.7
0
171.7
171.7
0
0
171.7
4.0

0
261.5
67.5
329.0
327.3
1.7
0
329.0
6.9

0
287.7
31.8
319.5
318.8
0.7
0
319.5
6.6

0
300.7
58.5
359.2
356.7
2.5
0
359.2
7.6

6.1
435.5
105.8
547.4
522.3
16.0
9.1
547.4
10.7

9.1
456.5
130.9
596.5
566.2
15.3
15.0
596.5
11.4

15.0
463.7
130.4
609.1
579.4
20.9
8.8
609.1
11.6

8.8
473.4
126.7
608.9
579.9
26.1
2.9
608.9
11.5

Source: National Agricultural Cooperatives (annual). "Federation. (Annual). Price data from
animal products. Supply and demand." Ministry of Agriculture. Food rural case (annual). "The
main statistics on agriculture and livestock food"
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Discussion & Conclusion

Chapter

1. Discussion
In Mozambique effect chicken production in seasonal conditions the most promising
technologies for the family sector, which represents most of the producers, is the use of alternative
materials of low cost (Arndt & Tarp, 2000). The adoption of other improved technologies is
constrained, among other factors, the weak infrastructure of roads and markets. In some cases, the
use of improved technology is uneconomical due to the lack of guaranteed markets for the sale of
products. Often, it is not profitable to sell the surplus, because the prices are lower and not worth
the investment. The agro-processing and storage would increase the profitability of the use of
improved technologies, but most of the investments in this area are located away from major
production areas. The spatial pattern of agricultural investments does not present a coherent socioeconomic logic.
The various development strategies in force in the country are generalists. Many of them, while
recognizing the socio-economic and climatic differences between the three regions of the country,
they have a national strategy. For example, some authors recommend that there be action plan for
the reduction of absolute poverty (PARPA) regional.
In order to encourage the participation of households in non-agricultural activities should
promote the accumulation of assets within families. For example, the livestock development team
peasant families of assets that can be easily liquidated and the money used in the purchase and
sale of products or participation in high value activities. Investment in education must be
permanent, since it enables participation in generating more lucrative income activities. However,
investments in education are usually long-term. In the short term, the activities should be
identified where the poor participate more often, and try to increase the profitability of the same.
The promotion of income-generating activities should always take into account existing
inequalities (eg gender of household head), so as not to further exacerbate inequalities.
Mozambique noted high economic growth over the past 20 years. It was hoped that such
overflowed growth for the poor, thus reducing the incidence of poverty. But the opposite
happened. The incidence and inequality increased. Agriculture can strengthen economic growth
and participation in income-generating activities. Agriculture should be the key element in
reducing poverty, Mozambique in this development. On the contrary, economic growth is still low
considered poverty reduction. However, there is light. PEDSA is the most comprehensive agrarian
strategy to date. PEDSA already recognizes the need to combine investments in agriculture with
investments in road infrastructure, markets, micro-finance, just to name a few. The success
PEDSA probably involves the consideration of some of the above aspects.
The cross-cutting issues addressed in this section are limited to education, policy, institutional
capacity. Gender was not brought here to study more does not rule out its high importance
because they are survival strategies of households.

4
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The government in Mozambique has gender equality and women's empowerment as an explicit
objective in several development strategies (Tvedten, Paulo & Tuominen, 2010). The objectives
of the Millennium Development also include gender equity as a key priority for development.
A very important factor which greatly influenced the production in South Korea was the hand
of reducing rural work because of industrialization. The government was forced to implement on
mechanization policies and the lack of space due to the shortage of labor on the farm. However, in
Mozambique labor shortage is no problem or space.
There is South Korea found a high competitiveness production stage more due to demand and
demand ends up importing chicken meat from other countries already mentioned.

2. Conclusions
















The Mozambican government should promote policies for the sector as it is an important
sector for the economy;
The increase in the population's level of education partly explains the production
increases;
Creating more stimulating banking policies for promoting activity;
Identification of areas, large livestock potential of producing, creating investment and
production incentives, the same in order to make it more attractive livestock sector;
Producers should create more partnerships in the chicken chain;
Retention of technical staff (qualified human resources) and increased human capital
because they are the main agents of change (greater entrepreneurship, greater adherence
to innovation, better skills and qualifications);
The Government should intervene more in the market in order to control production,
prices and mediating import deficits;
The organization of strong producer associations or cooperatives are needed to achieve
effective implementation and implementation of micro-financial policies and the
progress of the sector;
In South Korea case change the mentality of the producer the diligence of self-help and
cooperation helped strengthen the cooperative system and development of the whole
country;
There is a great potential geographic, socio-economic, market and policies in
Mozambique for the independence of the chicken;
Weak implementation of policies and sector plans.
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3. Recommendations

3.1. Structural transformation of agriculture and the family s
ector
The increased production and productivity have been referred to as necessary for agriculture to
play its role in development. The transformation should be characterized by the following major
changes: greater intensification of the sector with the capital factor, even to the extent of worked
surfaces; greater integration of livestock products in the markets; acquire more knowledge and
technical expertise on the part of producers, either through training and qualification of human
resources, and through the application of research results and by extension; best productive
infrastructure; encourages are the small agri-food industry of Korea concrete example in rural
areas; and more and better services to producers and citizens in rural areas.

3.2. Livestock research

The Agricultural Research Institute of Mozambique (IIAM) in coordination with the agrarian
extension (DNEA) will take as priority the enhancement of human capacity and infrastructure,
most notably in the Zonal Centers. Thus, the priority actions are:
i.
Implement the poultry credit line;
ii.
Promote activities to investigate to improved breeds, disease-resistant and tropical
climate;
iii.
Under the integrated program transfers agrarian technologies (Pitta), establish poultry
production units with significant capacity per cycle functioning as periodic review
models technologies (You repeat);
iv.
Promote training in zonal centers for demonstration of production and research results.

3.3. Strategic challenges






Implement the lessons and experiences seized in South Korea in my country according to
the local reality;
Inducing change Producer attitude;
Create business plans to support small producers in a corporate vision in partnership with
financial institutions;
Resource mobilization for the implementation of these results and operationalize;
The government should support the strengthening of local manufacturing.
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3.4. Perspectives
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.

Improve production capacity;
Ensure food and nutritional security of the population;
Promote self-employment and income generation;
Public-Private Partnerships;
Capitalize on the experiences of South Korea;
Adoption of good producer management practices;
Changing profile of the producers;
Change in the producer's vision of the business.
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