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SUMMARY

Chapter 1. Introduction

[] Study background and needs

- With a market opening like FTA, to enhance our competitiveness in global

markets is vital to the future success of the agriculture sector.
- The 2008 budget will reach about 80 billion won

- The 2008 R&D budget for Agroindustry of MAF(Ministry for Agriculture and
Foresty) will reach about 80 billion won so strategic planning for R&D program is

required to enhance the efficiency of R&D investment.

- Also the current technology forecast and roadmap needs to be renewed based on

the recent environmental changes and avdances in technology.

[ ] Study objectives and contents

- To set up R&D direction for “agroindustry R&D roadmap” planning project and

coordinate its scope and duplicated area among sectors.

- To integrate and summarize R&D roadmap for agroindustry and the related contents

[ ] Methodology

- Provided R&D roadmap through analyzing environmental change, future needs,

current status and problems of agroindustry R&D in Korea

- Referred the detailed R&D roadmap for 4 sectors of agroindustry and the internal
documents from ARPC

- Made the detailed R&D roadmaps by KFRI(Korea Food Research Institute),
Chungnam National University and Korea Polytechnic University, University of

Seoul

- Integrated and Summarized R&D roadmap for agroindustry and the related contents by

Technovationpartners, Co. to coordinate duplicated contents among the R&D roadmaps
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and to plan on the whole, and so on.

- Established the overall plan through intimate communication among division
experts, ARPC and MAF(Ministry for Agriculture and Foresty) persons

Environmental change and - Environmental change and main issues
future needs in the agroindustry | — R&D policy trend for agroindustry sector in advanced
sector countries

Current status and problems of
agroindustry R&D
in Korea

- Current status of agroindustry R&D
- Problems of agroindustry R&D

Concept and technology tree
Mission and strategic objectives
- Market driver

R&D roadmap

R&D roadmap for agroindustry

10 o —

Chapter 2. Environmental change and future needs In

the agroindustry sector

[ ] Population change in rural community

- According to the population decrease and aging in rural community, its vitality and
productivity has been going down and "becoming a hollow" begins to be pointed
out.

- With the fast aging population, the demand of health care and disease protection

foods for long life will be increased.

[ ] Opening agricultural products and expanding global distribution

- Expaned global distribution, imported agriculture and stock-breeding products are

gradually encroaching on our domestic market, a new technology should be
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developed and applied to resolve safety problem including toxic residue, animal

disease, etc.

- Needs for high value added products, long—-term storage/ preservation and
advanced distribution technology will be increased to upgrade our competitiveness

in global market.

[] Wellbeing and LOHAS trend

- Continually complaining safety problem of agricultural products related to
pesticide residue, hormone, heavy-metal, sustainable enviromental-friendly

agriculture has been a hot issue.

[] Emerging technology such as IT, BT, NT division

- The concept for “precision agriculture” has been appeared with development of IT,

sensors, GPS, remote-sensing technology, etc.

- With emerging biotechnology like genetically modified plant/animal or functional
foods based the nutrition—genom information, fast innovation will change the

agriculture and food sector.

[] Expanding zoonotic threat

- Expanding zoonotic threats including Al(avian influenza) and mad cow disease

have been clearly brought out safty management for agricultural products.

[] Rapid climate change and high oil prices

- For as long as oil prices remain high and unstable, crop farming for bioenergy
has been increasing fast and agricultral enviroment keeps changing at an rapid

rate.

- Because 70 percent more energy in agricultural sector is used for cultivated
horticulture facility and heating/cooling of animal shed, a high efficient machinary

and technology are required.

11



Y

R&D 2=

Chapter 3. Prospect of agroindustry and related

technology development

[] R&D policy trend for agroindustry sector in USA

Main issues is “Extended Global Market”, “Food Safety and Health”, “Bioenergy”
in USA which is aggressively pursuiting export expansion policy in agricultural
sector.

They have a definite policy that Public purpose-related R&D program has been
executed by Goverment so R&D in agroindustry as a private sector has been
performed by private companies.

A major R&D program is ARS’s National Programs, CSREES’ National Initiative
and SBIR Program.

Besides, there are some program like AgSTAR, Advanced Energy Initiative(2006),
“Twenty—-in—Ten” (2007) on which USAD is cooperating with the other departments.

[ ] R&D policy trend for agroindustry sector in Japan

The ‘Agriculture-Food Industry Technology Research Organisation’” which exists
under the ‘Technology Council of Agriculture, Forestry and Fisheries’ is mainly
charged the R&D in agroindustry and especially ‘“Technical Supprt Center for
Biologicald Sepcific Industry’ aims to promote private research

In general, Japan's national project has been planned as collaborative reserch
program among industry, university and research center so that private company
can easily participate in the national project.

MAFF(Ministry of Agriculture, Forestry and Fisheries) has been operating
“practical technology development program”, “private commercializing research
promotion program’, SBIR system, etc. to commercialize the fundamental research.

promoting the project to create a new market in agroindustry

[] R&D policy trend for agroindustry sector in EU

EU has mainly focused on “sustainable production and management for biological

” 13

resources’, “farm to table(food safety)”, “non-food biotechnology(energy, material,
catalyst)” and so one for targetting knowledge—based bio—economy.
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- FP 7th Program is to funding the projects which is performed among at least 3
countries in EU and especially, to form a technology platform and support the
stategic planning.

- Planned the eight technology platforms like “Food for life”, “Biofuel”, “Sustainable
Chemistry”, “Global Animal Health”, “Farm Animal Breeding and Reproduction”,
“Plant for the Future”, “Forest-Based Sector” and “Aquaculture” in the Food,
Agriculture, Foresty and Fisheries sectors.

Chapter 4. Current status and problems of agroindustry
R&D in korea

[] Current status of agroindustry R&D

- The national R&D in the agriculture and forest sector had been primarily executed
by natioanl organisation under MAF(Ministry for Agriculture and Foresty) but
MOST(Ministry of Science and Technology), MCIE(Ministry of Commerce,
Industry and Energy) and the other departments has entered into functional food
and bio—technology sector with a separate program and project.

- Pointed out there were lack of difference and were duplicated area between R&D
program of MAF and that of RDA(Rural Development Administration), the
OSTI(Office of Science & Technology Innovation) has mediated in their policies.

- MAF R&D budget is largely expanded twice as much as that of last year and
reaches about 80 billion won by adding ‘Export R&D Center for Agricultural
Products’ and ‘Comercialization Support Program for Agricultural Bio—Technology’

[ ] Problems of agroindustry R&D

- It causes some confusion among R&D subjects like industry, university, research
center, public institution that the concept for “Agroindustry” is not clear and it is
also difficult to do strategic R&D investment because there are not definite mission
and strategy in Agroindustry R&D program.

- A current ‘R&D agroindustry Technology Tree(2007.2)" is not safisfied MECE
(Mutually Exclusive, Collectively Exhaustive) requirement which a general
technology trees should have.
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- The R&D program can hardly make a success to strengthen technology
competitiveness of small companies and support venture companies in agroindustry
because it pursuit “researcher-oriented” and “technology push” type technology
development.

Chapter 5. R&D roadmap for agroindustry

[] Concept and technology tree for agroindustry

- The broad concept for agroindustry may be introduced the primary agriculture and
forest sector with backward linkages to farm suppliers and forward linkages to
agricultural processors but here, agroindustry can be defined the private company

in the area as a narrow meaning.

¥ Each farm like stock—breeding may be excluded except stock—breeding enterprise.

14 - This is the ‘industry-product oriented technology tree’ to make sure the object for

raising the agroindustry.

Category Division Section

Food Processing Food Additive, Processing Facility/System, Processed Food

Obesity Prevention/Beauty, Disease Protection/Improvement,
Mental Health Enhancement

, Functional Food
Food Processing -

Distribution Traditional Food -

Post-Harvest Control, Storage-Distribustion Facility,

Food Distribution
Package, Quality-Safety Diagnosis

Agriculture/Protected Horticulture/ Stock-raising/Forest

Machinary/Facility , N , .
achinary and Facility, Information system for Agriculture

Agricultural Production - - - - -
Biochemical/Microbial Pestcide, Natural Enemy,

System Biotic Pesticide , . .
Environmetal-friendly Material
Soil Fertilizer -
Animal Seed Anti-disease Animal, Animal Clone

Animal Breeding,

Animal Product Bio—medicine, Bio—organ, Disease Model

Reproduction - Animal Animal Medicine N

Welfare

Animal Feed/Additive

Formula Feed, Feed Additive

Plant Breeding,
Reproduction -
Application

Plant Seed

Genetically Modifed Crop, Bio—Medicine, Phytoremediation

Bioenergy

Bioethanol/Diesel, Methan Gas

Functioanl Product

Cosmetic, Perfume, Medicine, Enzyme
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[] Mission and strategic objectives of agroindustry R&D project

- Mission

“To add values to agriculture and forest products by supporting the technolgoy

development for commercialization and to raise an agricultural bio-industry

which can be leaded by a technology capability.2)

- Strategic objectives

Enhance global competitiveness in agriculure and forest sector

Enlarge R&D infrastructure and strengthen R&D capability

Secure basis for agricultural bio-industry

[] Market drivers

Social needs

Customer needs

Low-cost health care

Healthy life in old age

Communication health—food relationship
Secure Food safety/Trust

Healthy diet

Climate change preparation (greenhouse gas reduction)
Environmental friendly-pleasant society
Sustainable society

Biosecurity

Animal welfare

Zoonotic threat removal

Pleasure of eating

Low-salt, low-fat food

Safe food

Personalised food

Food and medicine for disease protection

Food and medicine for stress relaxation

Medicine for beauty

Safe and smart packaging

Anti—aging

Easy and convenient check for production/distribution
history, freshness, quality information

Clean water and air

Natural source products

2) 2008FH 7=/ Y Tl e

15
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[] R&D roadmap

Genetic. manage, safety/env. assessment standards

Environmental Aging population, Wellbeing Natural source pref.Env.friendly prod.
Change &
Market Driver Env.pollution, Food accidents Env.Friendly food
Climate change, Oil price Bioenergy, GM crop farming
Open market, Global Distribution Productivity, Globally competitive
ﬁiﬁf@ Food Proc. Distr. Agri. Prod. System Animal Br, Reprod. Plant Br, Reprod.
Products [ Function/Inteligence >| || Efficience/EnvIT  >| || Quality/Satety ~ >| ||  Function/Safety >
* Processing * Machinary * Stockbreeding * Molecular breeding
+ Functional food ¢ Env. Friendly mat. ¢ Bio—medicne * Biopharming
* Traditional food * Natural enemy + Vaccine * Bioenergy
* Distribution ¢ Feed * Natural resource
Current 2017 year
Current Status * Highly dependent on import * Future products development (50%
Target * Multi—national enterprise's encroaching increase)
domestic market + technology commercialisation and export
+ No 'Star company', small export and support (twice amount of Export)
passive R&D investment + Herbal medicine, natural resource
* Insufficient development of high value products develop. (10 cases, novel
added products brand)
[ 2007 year | [ 2012 year | [ 2017 year |
| New material for food, high efficient processing tech. > High—
F.OOd. Pch. | High, functional food > Funcno:n?l
Distribution | Export—oriented traditional food > I—ﬁ%d:lgEtfi%gem
| Smart storage, distribution system > Distribution
Dometic machinary, Integrated machinary . .
. | . = : 2 High—Efficient,
Agricultural | Machinary for precision agriculture > Env friendly,
Prod. System | Nature/microorganism source, biotic pestcide > Safe Crops
and meats
| Natural enemy applied 'disease prevention model' >
| High—quality animal breeding >
Afimal Breedhy GM technnolgy applied biopharmin,
Reprod. Animal | : g.y pp. - - - >
Welfare | Vaccine/immunizing agent > High—value
| Antibiotic substitution, customized feed/additive > added
Seeds and
| Molecular breedig applied high value GM crops > f}gmr%:ggl
P a}%gp%?ie” | GM technnolgy applied functional products >
Applicatio | Bioalcohol/diesel, methan gas production >
| Nature/microorganism source, functional products >

USN and Al decision making technology
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o R FEe] FQAAAe AFHon ANt Qi wAhw 22 A gu,
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Outlook Forum #%)

- HE BRAL EX9AsdE HAAG] Yt “A Science Road
AYA

Agriculture (2006)"<
A7 =&

b
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L
z
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e whs AEANAY 98E doNM BFT BA TAE
T AR Aste] 4Rs 4

2043k
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[28 3-1] o|= H|=% R&D oil&t S7t F0|

Trends in Nondefense R&D by Function, FY 1953-2007

outlays for the conduct of R&D, billions of constant FY 2006 dollars

1953
Source: AAAS, based on OMB Historical Tables in Budget of the United States
Government FY 2007. Constant dollar conversions based on GDP deflators.

FY 2007 is the President's request. m‘ AAAS
Note: Some Energy programs shifted to General Science beginning in FY 1998.

FEB. '06 © 2006 AAAS

- 2008 o4k AFolA w5 Ak AT 7] ARSD O] AT
(livestock production), 2%

H Health
OSpace

E Energy
O Other

O MNat. Res.

[Env.
B Gen. Science

1959 1965 1971 1977 1983 1989 1995 2001 2007

& %¥(human nutrition) 5 7%

7) Agricultural Research Service

T ol4F (USDA9] 2008 Agricultural

map for

s, 4Edd R A7, BN Robh FAH
$A9 25

WRokE A9 REDHFOA “ART “HAFA ] B TR

woF T Ak
oA (food safety), Z= H.3(crop protection),
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- ARSE 7S 913+ National Programet 39 dA48E =x& 93t

International Research Program< 3%l

- CSREESE Z#71AF7)|4 R&DZZAEE 2 Y3} National Research Initiative 2}

47198 X Y3E= SBIR(Small Business Innovation Research) T2 138 F%]

- o] Qo AR HFow AgSTARZE 13 Advanced Energy Initiative
(2006)} “Twenty-in-Ten” ZZ13 (2007) 5= F4

o FBBA9 REDAYS TAPE A7 FA5H AL A5k gov], Wz
[ A

- O sHRoke] TAVIYES e Ts/dRES X Ysks SBIRZZ IS F31

40
° 8 R&DEEIH

- ARS¢] National Programs: ARS+ ¢F 1,00070 o]/de] A+
=, F7H R Fa% 230 dFdeors dAste 3
2007 44k 119 &9

ARS National Programs F% &of

[&
fru
)
[
et
o
>
_OL
K
%0,

8) Cooperative State Research, Education, and Extension Service
9) National Research Initiative
10) CSR Report, Federal Research and Development Funding: FY2008, 2007.9

11) ARSE $-Euel 34 22 7#oz YFoA 7eMd 2 7lsig 715 Fdsks 71Tl
W CSREESE 9-zluele] ARPCS} e 7|#o g ud 2 7|JES galoz FHE Bl X7

AE e Qs AP AR



E 3-1> o|= ARS2| National Programs

2ot ME 257
Human Nutrition
Aot AME oM.EAl Food Safety

Quality & Utilization of Agricultural Products

Food Animal Production

Animal Health

Veterinary, Medical & Urban Entomology
Aquaculture

Ael & Ri7ksse]

Water Resource Management

Soil Resource Management

Air Quality

Global Change

Rangeland, Pasture & Forages

Manure & Byproduct Utilization

Integrated Agricultural Systems

Water Availability & Watershed Management
Agricultural System Competitiveness & Sustainability
Bioenergy & Energy Alternatives

HEY
2 =25

Plant Genetic Resources, Genomics & Genetic Improvement
Plant Biological & Molecular Processes

Plant Diseases

Crop Protection & Quarantine

Crop Production

Methyl Bromide Alternatives

Z}&E: http://www.ars.usda.gov/research/programs.htm

- CSREES®] National Research Initiative(NRDZ =2 134:

s@Eokl ol =7t
[©)

2.
A9 Aoz Fod ATIGL Agel ARrFRFoD F4

% NRIZZI2 9|
security), =

EHFENAPA: Y- AEZ0F HIO|H2{K| (Agricultural & Food Bio
[m] 0o L
= (

Animals & Animal Products), HIO|27|& 2 XA

(Biotechnology & Genomics), s8dH % £ (Economics & Commerce), A&, Aot

3 Ay

Environment),

(Food, Nutrition & Health), AKX 2 &A  (Natural Resources &

g5l 2| (Pest Management), Alg % AlER/2{ME (Plant & Plant

Products), 7|& % &% (Technology & Engineering)

i)

- CSREES®] SBIRZZI#: FHioke] TA47|9s AUk R&DAFYLEA] o}o]
Hol 4% @ $EwAd U 4TS A9etn JYRT 5 UG AT =

dAb ol 189 e
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2 A[0f 2| % 350+ <) ol 128 23iap -
(ololclol £2)
S (ARt X2 glg - ZHoizie] 2
137) 894912 5 5% #A Az7|=3 QA A YA Foks 4 F=31

- AgSTARZZIH: Zibs7te] vleh 5 Hlolo/lsg 3ol 8shs /1% A
B8k R&DEZIOFMOE EPA, USDA, DOE7} ¥&5o2 3
=z

¥ AgSTARZZ IOl FXoz o7t 28717 ol X Al2Eo| iP5t 2o MYUXIE &
ol =Mooz Hitstn U2

sl = Mz
oot= & M43

- vlojeogx] g USDA, DOE7} &5°=% Advanced Energy Initiative
(2006) “Twenty-in-Ten” ZZ1% (2007) 3
Advanced Energy Initiative (2006): 39| s} A R o|ELEE Fo|aL, 2012714
BAAE AE AERe= JquE AWE gEE HEE §
2 - Twenty-in-Ten ZZ13 (2007): 201797k4 A7k 2309 A2 729 274
A A5E AASEaL, A7F 7HEY AR RS 859 AR IS

 ARSQ| HIO|0(HXIR&D=Z0E 1) OlUX|ZtE JHE (S3H 7Y, oYL SEHFHAL
of

B X e 5), 2) oUX[EEM YL (RIHE olHiX[2E Wi StHatE fleh Mol
E =] P a

2 oAIEH E VY §), 3) Hio|2 M =H WEE FZX (g A el St M2
MA HIE Mz, Zdetstsdolgr,  IRIER] M= (value—added

B2 olete M
L

o Ao FEEoR AT 20056 AAE FHFHATIIRAY O] = <A FH
Aol Sste] FXska

- SHFAATTIRA G NN = AE-EA A 5o AA ARl sl A Al

A7k HER slof & AP FF 109 sk AFEE 2 AAE AN

12) A9 @ ## ZA(Forests and Related Resources), A% F#jA% ¥ B3 (Plant Production &
Production), S&&# A% 2 B3 (Animal Production & Protection), E% 2 F294(Soil &
Water Resources), 2138} @ d9k(Food Science & Nutrition), 52 ¥4 (Rural Development),
FAHE 92 (Aquaculture), vFo] 2.5 2 wvlo] @ A= (Biofuels & Biobased Products), 438 54
A 2L FE(Marketing & Trade), FAHE* 8 (Animal Manure management), 4% %%
(Small Mid Size Farms)
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3.1.3 #H

° BUE #574RIR&DE B2ALY A&7bs A R #=, “e304 A874A(H
FLA)”, HAFE vl A], &4, FW) ol T FATo=A FF A
2] 7]4k vlo] A A(KBBE) 154 ERZ 53

¥ EU M7At FP(Framework Program 7)2 2007HEE 2013W7IX| H& A7let xjelgs ¢
s 2F 509 RZo| oiME2 2Ysin en AE.-ZHU-MUISEES 199 FZZ MAe
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GLOBAL AREA OF BIOTECH CROPS
140 7 Million Hectares(1996~2007)
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Increase of 12%, 12.3 million hectares(30 million acres), between 2006 and 2007.
Source: Clive james, 2007.
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Biotech Crop Countries and Mega-Countries*®, 2007
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(Tunbridge Wells, U.K.: F.O. Licht, 2006)
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