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ABSTRACT: The objective of this study was to set priority for future core technologies in agricultural and
environmental science using analytic hierarchy process(AHP). Forty-six technologies were derived by
specialist meetings. Evaluation criteria, for setting the priority were decided as 'technology', 'marketability’,
and 'public'. Eighteen specialists in agricultural and environmental science answered to the questionnaire for
AHP. As the results, 'technology' was decided as the most important evaluation criterion. The 'Feasibility'
in 'technology' criterion, 'Market Growth' in 'marketability' criterion, and Tmpact to other industry' in 'public’
criterion were decided as sub-criteria in each criterion. The most important technology was ‘Risk assess-
ment of toxic heavy metals and establishment of accreditation criteria for environmentally friendly

agricultural products.
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Fig. 1. Standard level elements of AHP.
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Table 1. Scale for the Pair-wise Comparison
Scale of Relative Importance
Scale Definition
1 equality
3 slightly more important
5 important
7 very important
9 absolutely important
2,4,6,8 middle of near the two scales
reciprocal for the above scale when the comparison object is more important
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Table 2. Random index (RI)
n 1 2 3 4 5 6 7 8 9 10

Average Randon Index 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49
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Table 3. Technology list for future core & strategic technologies in agricultural and environmental science

No

Technology

P1  Effect of wettable powder solution for preventing of disease and pest using natural material

P2 Management of pest and disease control by soil microorganisms

P3  Enhancement of indigenous microorganisms on crop disease and pest management

P4  Biological control of crop disease and pest by indigenous microorganisms

P5  Development of biotic pesticide for prevention of disease and pest in crop production

P6  Use of eco-friendly pesticide for reducing of pesticide consumption in paddy and fruit field

P7  Development of biopesticide for prevention of water bloom with eutrophication in agricultural reservoir

P8  Role of wastewater treatment system in biological control in rural area

P9  Development of restoration technology in soil salinity, soil borne disease and contaminant waste using cleaning
crop

P10  Possibility of fertilizer application in different crop and soil: Establishment of special kit for detection of
essential elements consumption

P11  Method for suppression of physiological disorder occurrence by salt accumulation from overuse of chemical
fertilizer

P12  Development of environmentally friendly system for improvement of water quality in rural watersheds

P13 Soil analysis in different contaminated soil for source analysis

P14 Development of restoration technology in different contaminated soil

P15 Development of rapid bioassay techniques in insecticide and fungicide by enzyme or immunization

P16  Risk assessment of major heavy metal and model development of certification criterion of environmentally
friendly agricultural products

P17  Development of circulation system between wastewater and cropland in agricultural region

P18 Development of material circulation system between rural and urban district

P19  Natural substance: A alternative use of chemical fertilizer

P20  Effect of biopesticide for alternative and reduction of phosphate fertilizer

P21  Development of biopesticide for alternative and reduction of nitrogen fertilizer

P22 Improvement of survival rate and efficient of microorganism in biocontrol agent

P23  Development of microbial consortia on various types of soil
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(continued)
No Technology
P24  Development of novel techniques in the preparation of biocontrol agent with organic farming

P25  Preparation of slow release nitrogen fertilizer using environment friendly substance
P26  Development of density analysis of plant pathogenic fungi in soil
P27  Technology development of decomposition enhancement of organic waste
P28  Methods for combined antiviral agent and cultural practice for the control of virus infection
P29  Use of natural enemy for biological control of insect pests in greenhouse crop
P30  Effect of combining use of natural enemy and biological control
P31 Risk assessment of hazardous substance monitoring in agricultural production and meat
P32  Control of chemical and biological pollution in agricultural water for water security of water sources
P33  Development of environmental safety assessment techniques for genetically modified organism (GMO) crops
P34  Behaviors of pesticide in environment and animal or plant and development of risk assessment system
P35 Development of production and postharvest management system for safety-food supply
P36  Fate of hazardous substance in environment
P37  Development of environmentally friendly material and processing technology for a restoration of contaminated
soil
P38 Preparation of environmentally friendly material and processing technology for a restoration of polluted
underground water
P39  Development of application technology of using microorganism for hazardous substance composition as trace
organic pollutant
P40  Development of application technology of using microorganism for hazardous substance composition as
pesticide
P41 Methods for prevention of stream pollution in cropland contaminated with pesticide and chemical fertilizer
P42  Establishment of the bioremediation techniques
P43 Development of screening and community ratio analysis of the effective micro-organism resource in agriculture
P44  Method of soil fertility on effective of microflora change in agriculture
P45 Development of global management system for major insect pest control
P46 Long term population dynamics of insect pest and development of prediction technology of crop damage
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Table 4. Evaluation Criteria

Major Criterion ~ Minor Criterion

Meaning

Uniqueness

Impact to
other technology

Feasibility

Technology

It means measure of technological originality for the technology. The technology
is expected that its contribution for further study will be great.

It means that research results of the technology impacts to other technology.

It means possibility that a technology will be realized when current technology
is considered.

Market size
Market-ability Market growth
Profitability

It means market size of a certain technology or product.
It means potential growth possibility of a certain technology or product.

It means returns ratio of a certain technology or product.

Impact to
other industry

Impact to society
public

Relatedness to
government policy

It means effects of a certain technology or product to other industries.

It means effects of a certain technology or product to society, or people’s concern
and economic benefit of the technology or product.

It means if a certain technology or product is related with government policy.

Table 5. Rating scale for absolute measurement

Rate Meaning Relative weight
A Very high 0.333
high 0.267
C normal 0.200
D low 0.133
E very low 0.067

Priority setting for Future Core &
Strategic Technologies in
Agricultural & Forestry Area

I

I

Technology Market Public
-ahility
Uni N Relatedne
niguene Impact to | | Feasibility Market Market Profitakilit Impact ta Impact to s tg
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Fig. 2. Hierarchy system of priority setting for future core & strategic technologies in agricultural and environment

science.
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Table 6. Result of importance for the Evaluation Criteria

Major Criterion Minor Criterion

Standard Weight Standard Weight
Uniqueness 0.240

Technology 0.467 Impact to other technology 0.154
Feasibility 0.607

Market size 0.141

Marketability 0.260 Market growth 0.581
Profitability 0.278

Impact to other industry 0.346

Public 0.273 Impact to society 0.310
Relatedness to government policy 0.334
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Table 7. Priority Setting for the Technologies in Agricultural Environment Science

Priority  No Technology Importance
1 P16  Risk assessment of major heavy metal and model development of certification 0.772
criterion of environmentally friendly agricultural products
2 P24  Development of novel techniques in the preparation of biocontrol agent with organic 0.753
farming
3 P2 Management of pest and disease control by soil microorganisms 0.749
P19 Natural substance: A alternative use of chemical fertilizer 0.749
5 P5 Development of biotic pesticide for prevention of disease and pest in crop 0.739
production
P20  Effect of biopesticide for alternative and reduction of phosphate fertilizer 0.737
P15 Development of rapid bioassay techniques in insecticide and fungicide by enzyme or 0.731
immunization
P25 Preparation of slow release nitrogen fertilizer using environment friendly substance 0.727
P21 Development of biopesticide for alternative and reduction of nitrogen fertilizer 0.723
10 P4 Biological control of crop disease and pest by indigenous microorganisms 0.720
11 P3 Enhancement of indigenous microorganisms on crop disease and pest management 0.718
12 P27  Technology development of decomposition enhancement of organic waste 0.717
13 P30  Effect of combining use of natural enemy and biological control 0.707
14 P23 Development of microbial consortia on various types of soil 0.706
15 P1 Effect of wettable powder solution for preventing of disease and pest using natural 0.705
material
16 P29  Use of natural enemy for biological control of insect pests in greenhouse crop 0.703
17 P35  Development of production and postharvest management system for safety-food 0.702
supply
18 P33  Development of environmental safety assessment techniques for genetically modified 0.695
organism (GMO) crops
19 P39  Development of application technology of using microorganism for hazardous 0.695
substance composition as trace organic pollutant
20 P22 Improvement of survival rate and efficient of microorganism in biocontrol agent 0.694
21 P8 Role of wastewater treatment system in biological control in rural area 0.690
22 P40  Development of application technology of using microorganism for hazardous 0.685
substance composition as pesticide
23 P12 Development of environmentally friendly system for improvement of water quality in 0.684
rural watersheds
24 P37  Development of environmentally friendly material and processing technology for a 0.680
restoration of contaminated soil
25 P14  Development of restoration technology in different contaminated soil 0.678
26 P6 Use of eco-friendly pesticide for reducing of pesticide consumption in paddy and fruit 0.675
field
27 P10  Possibility of fertilizer application in different crop and soil: Establishment of special 0.667
kit for detection of essential elements consumption
28 P43 Development of screening and community ratio analysis of the effective 0.665
micro-organism resource in agriculture
29 p7 Development of biopesticide for prevention of water bloom with eutrophication in 0.662
agricultural reservoir
30 P38 Preparation of environmentally friendly material and processing technology for a 0.659

restoration of polluted underground water




FHEE 2ok vEfRrE B AEplse] B $AeH AL 403

(continued)
Priority  No Technology Importance

31 P41 Methods for prevention of stream pollution in cropland contaminated with pesticide 0.652
and chemical fertilizer

32 P42 Establishment of the bioremediation techniques 0.642

33 P32 Control of chemical and biological pollution in agricultural water for water security 0.641
of water sources

34 P34  Behaviors of pesticide in environment and animal or plant and development of risk 0.637
assessment system

35 P18  Development of material circulation system between rural and urban district 0.636

36 P31 Risk assessment of hazardous substance monitoring in agricultural production and 0.635
meat

37 P13 Soil analysis in different contaminated soil for source analysis 0.630

38 P28  Methods for combined antiviral agent and cultural practice for the control of virus 0.630
infection

39 P9 Development of restoration technology in soil salinity, soil borne disease and 0.628
contaminant waste using cleaning crop

40 P26 Development of density analysis of plant pathogenic fungi in soil 0.621

41 P17  Development of circulation system between wastewater and cropland in agricultural 0.620
region

42 P11 Method for suppression of physiological disorder occurrence by salt accumulation 0.619
from overuse of chemical fertilizer

43 P46  Long term population dynamics of insect pest and development of prediction 0.619
technology of crop damage

44 P44  Method of soil fertility on effective of microflora change in agriculture 0.616

45 P45  Development of global management system for major insect pest control 0.612

46 P36  Fate of hazardous substance in environment 0.597

Uniqueness

Reatednessotoctyaovern Impact to other Technology
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Profitability Market Growth

Fig. 3. Radial comparison of weighted average value for the most important technology in agricultural and environ-
mental science.
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