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ABSTRACT

The study was designed to forecast and derive future core technologies using Delphi method for Korean
livestock industry. The technologies will make livestock industry a core and strategic industry that has high
value-added sector in 21 century. Questions were given to specialists of each technology in order to survey
importance, realization time, level of R&D in Korea and foremost countries, leading group of R&D, effective
policy, etc. for each technology. The target of the survey for Delphi is confined to specialists in the area of
Animal Science and Veterinary Medicine. 90 core technologies were derived and 62 specialists answered the
questionnaire.

(Key words : Delphi Method, Technology Forecasting)
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Fig. 1. Numbers of future core technologies
by fields in Animal Science and Vet-
erinary Medicine.
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Table 1. Distribution of respondent for questionnaire

Respondent Sub-total Year Experience

P 30~39 40~49 50~-59 60~ 0~9 10~19 20~29 30~39 40~
Research

. 15 12 3 9 1

Institute
Firm Ph.D. 4 2 2 2 2
College Ph.D. 43 4 23 15 5 15 17

Total 62 4 37 20 5 22 28 0
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Fig. 2. Distribution of realization time by coun-
tries.

Table 2. Result of forecasting realization time by each technology

Reallzayon Tech. Reallzayon AB
year in No Technology year in vr)
Domestic(A) ' world) V"
1 ngeloplng of early pregnancy diagnosis technology for 2004 1
animal
41  Legislation of ethics provision for animal life 2004 1
2005
52 Improving of evaluation method for feed value 2004 1
81 Improving of application technology for preceding requisite 2004 1
program and HACCP in medium and small sized works
Foundation building for reproduction technology for
1 o . 2005 1
characteristics transformation
’ Accompllshed optimization of freezing technology for 2005 1
generative cell
Developing of individual ID system and individual tracing
19  system for information-oriented application of domestic 2005 1
livestock capability
Developing of capability examination system and selection
25  technology of superiority livestock using farm examination 2005 1
information
2006 Developing of disease diagnosis technology and vaccine
27 . . . 2005 1
for economic animal, birds, and fishes
28 Developing of measurement technology for immune 2005 1
response
33  Developing of epidemiology method 2005 1
16 Developing of utility increasing technology for traditional 2005 1
feed resource
51  System developing of coordinated feed quality management 2005 1
61 Developing of wrapping method for fresh meat retail to 2005 1

keep quality
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Realization Realization
. Tech. ; -
year in No Technology year in r)
Domestic(A) ' world®) V"
Developing of packing material that has anti-oxidation
62 S . . - 2005 1
capability using functional material
63 Developing of packing method increased quality and safety 2005 1
for cooked meat
65 Improving of quality valuation method for fresh and 2004 9
product meat
66 Developing of taste valuation method for fresh and 2005 1
product meat
68 Developing of automatic system for quality valuation of 2005 1
€99
Technology developing of selection, mass production, and
71 . . 2005 1
making seed ferment for lactic ferments
74 Developing  of _ separathn, refining, and production 2005 1
technology for milk ingredient
76 D(_evel_oplng_of analyzing and confirmation technology for 2005 1
milk ingredient
2006 79  Developing of rapid quality valuation technology for milk 2005 1
80  Food developing of utility increasing for milk 2005 1
82 Appllcatlon_ of MICI_’ObIa| Quantitative Risk Assessment 2004 9
technology in domestic apply
84 !I)ev_eloplng of predictive model for microbial contam- 2005 1
ination
Developing of feed management and decreasing microbial
85 L 2005 1
contamination technology
86 Development of risk assessment model for livestock prod- 2004 9
uct
87 Deve_loplng of risk zflnaly5|s and risk management program 2005 1
for livestock production
Developing of risk analysis and sanitation management
88 . . . . 2004 2
program for processing, marketing, and selling of livestock
%0 Construction of risk management and communication sys- 2005 1
tem
13 Developing of discrimination technology for animal sex 2005 2
Developing of conservation and utilization technology for
23 . . 2006 1
2007 inheritance resource of traditional livestock
29  Material developing for immunity augmentation 2006 1
30 Discrimination technology developing of virus contamina- 2006 1

tion to cell for vaccine production and vaccine
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Realization Realization
. Tech. ; -
year in No Technology year in r)
Domestic(A) ' world®) V"
3 Developing of animal medical supplies and analyzing 2005 5
technology
32 Developing of management technology for zoonosis 2006 1
3 Developing of d!sease diagnosis technology and disease 2006 1
model for lab. animal
36 ngelopmg of genomics and proteomics for infectious 2007 0
microcosme
Developing of disease diagnosis, treatment technology, and
38 . - ; 2006 1
vaccine for companion animal
Explanation of utilization path and developing of appli-
42 i . " 2005 2
cation technology for animal nutrition
43 fSettmg and rgv.lsmn. of nutritional requirement by animal 2005 5
including specific animal
Developing of modelling technique for decision of nu-
44 L . S . 2006 1
tritional requirement and maximization of productivity
45 Developing of high quality and functional livestock prod- 2005 2
uct
47  Developing and utilization of non-traditional feed resource 2005 2
49 D_evelopmg_ qf _matenal that improves productivity and sub- 2005 5
2007 stitutes antibiotics
50 I?evelopmg of feed additive made by functional new mate- 2005 2
rial
53 D_eveloplng of nutritional feeding method by environmental 2005 5
friend
54 Setting of raising model for organic livestock 2005 2
Accomplished of decision and dangerous examination for
56 GMO feed 2005 2
57 Preparing to decreasing plans of remained chemicals and 2005 5
antibiotics for fresh meat and meat products
Preparing plans to survey quality change and to increase
58 . -~ -~ 2005 2
preservative for fresh meat by radiation examination
Developing increasing technology for meat products pro-
59 . . . - 2006 1
ductivity using functional meat protein
60 Developing of quality increasing technology for meat prod- 2005 2
ucts by adding health functional material
Developing of packing material of fresh meat and meat
64 - - 2005 2
products for radiation examination
67 Developing of automation system for carcass quality valu- 2005 5

ation
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Realization Realization
. Tech. ; -
year in No Technology year in r)
Domestic(A) ' worldg) "
70 Close examination of symbiosis and transmission mech- 2006 1
anism between lactic ferments and host
Technology developing of metabolism product utilization
72 S . 2005 2
and characteristics improvement for lactic ferments
73 Developing gf verification technology for function and 2005 9
safety of lactic ferments
75 Developing of functional research technology for lactic 2005 )
2007 ferments
Developing of new processing technology for increasing
78 . e - . 2006 1
quality characteristic and preservation of milk products
Developing of epidemiological characteristic analysis, trac-
83 ing contamination source, and management technology 2005 2
using molecular biological technology
89 Construction of hazards identification and database for 2005 9
food
3 Technglogy developing of breeding efficiency increasing 2006 5
for animal
Developing of establishment, operation, and application
24 - 2006 2
technology for animal gene bank
Developing of disease diagnosis, remedy technology, and
37 : . . 2006 2
2008 vaccine for wild animal
48  Developing and utilization of feed resource in abroad 2006 2
55  Developing of feed and raising system for animal welfare 2005 3
77 D(_avelf)pmg_of allergy diminishing technology induced by 2006 9
milk ingredients
Developing of utilization technology and establishing stem
4 ; 2006 3
cell of animal germ
5 Developing of breeding technology for rare animal 2007 2
Developing of effective revelation eradication and detection
6 . 2007 2
technology for animal gene
Finding of DNA signal factor related with major economic
15 . . . 2006 3
2009 characteristics, and drawing gene map for livestock
Developing of identification technology for characteristics
17 of living livestock and superior livestock using non- 2006 3
destruction examination method
Developing of functional gene detection technology related
18 . . . . 2007 2
with economic characteristics for livestock
20 Developing of functional singular protein identification 2007 9

technology using animal proteome analysis
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Realization Realization
. Tech. ; -
year in No Technology year in r)
Domestic(A) ' world®) V"
Developing of analyzing technology for livestock heredity
21 S . e . 2007 2
capability using bio-information technology
Developing of bio-information analyzing technology for
22 - . . 2007 2
gene search related with livestock economic characteristics
2009 35  Utility gene search using knock-out technology 2007 2
39 [?evelopmg of engineering technology for veterinary medi- 2007 p
cine
69 Exammlng of relationship between gene indication and 2006 3
meat quality
10 Ut|||.ty of prc_)ductlon technology for secretion animal of 2008 5
medical supplies
2010 . . .
11 Utility of reproduction technology for somatic cell 2008 2
40  Developing of application technology for xenotransplantation 2009 1
7 Qtlllty pf production technology for characteristics conver- 2008 3
sion animal
2011 8 Establlshmen_t gf multlpllt?atlon _and maintaining technology 2008 3
for characteristics conversion animal
% Developmg.of functional animal breeding technology using 2009 5
gene transition technology
2012 16 Dejvelopl.n.g of molecular breeding technology of animal 2008 4
using utility gene search technology
9 Developing of production technology for animal that 2009 5
provides organs between different kind of animal
2014
12 Developlr_lg of _solutlon for deformity by embryology for 2011 3
reproduction animal
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Table 3. Top 5 technologies for field of Multiplication

Important  R&D level in

Rank Technology Index Korea(%)

1 Developing of p_roductlon_ technolc_ng for animal that provides 8289 4351
organs between different kind of animal

) Utlllty of production technology for secretion animal of medical 78.07 4947
supplies

3 De_veloplng of utilization technology and establishing stem cell of 78.02 5273
animal germ

4 _Utlllty of production technology for characteristics conversion an- 7456 4793
imal

5 Developing of effective revelation eradication and detection tech- 71.05 46.90

nology for animal gene.

Table 4. Top 5 technologies for field of breeding

Important R&D level in

Rank Technology Index Korea(%)

1 Finding '01.‘ DNA S|gqal factor related 'Wlth major economic 8178 271
characteristics, and drawing gene map for livestock

9 Developmg of fun.ct!onal ge.ne detection technology related with 75.00 4508
economic characteristics for livestock

3 D(_e\_/eloplng of molecular breeding technology of animal using 7415 4407
utility gene search technology

4 Develgpmg of establishment, operation, and application technology 7284 4172
for animal gene bank

5 Developing of analyzing technology for livestock heredity capa- 7161 4237

bility using bio-information technology

Table 5. Top 5 technologies for field of disease and prevention of epidemics

Important R&D level in

Rank Technology Index Korea(%)
1  Developing of management technology for zoonosis 81.45 57.70
5 IIqD(()ar\T/:?(I:o|Zinr:gm ac;f bciizzz:\szngi?igsrrl]zzis technology and vaccine for eco- 7875 5774
3 Developing of animal medical supplies and analyzing technology 72.95 56.07
4 Material developing for immunity augmentation 72.18 53.33

5  Developing of genomics and proteomics for infectious microcosme 66.10 47.54
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Table 6. Top 5 technologies for field of nutrition and feed

i

Table 87} 7t}

Important R&D level in
Rank Technology Index Korea(%)
1 De\'/e.lopmg of material that improves productivity and substitutes 7500 50.00
antibiotics
2 Developing of feed additive made by functional new material 70.56 52.70
3 Developing of high quality and functional livestock product 70.08 58.73
4 Accomplished of decision and dangerous examination for GMO 63.49 48.06
feed
5 Developing of feed additive made by functional new material 62.30 54.19
Table 7. Top 5 technologies for field of meat products
Important R&D level in
Rank Technology Index Korea(%)
1 Pre_pa_mr_lg to decreasing plans of remained chemicals and 7451 5493
antibiotics for fresh meat and meat products
2 Developing of automation system for carcass quality valuation 67.08 52.67
3 Devz?loplng of wrapping method for fresh meat retail to keep 5583 6136
quality
4 Improving of quality valuation method for fresh and product meat 55.42 61.03
5 Exar_nlnlng of relationship between gene indication and meat 55.42 4339
quality
Table 8. Top 5 technologies for field of milk products
Important R&D level in
Rank Technology Index Korea(%)
1 Developing of rapid quality valuation technology for milk 60.66 63.28
2  Food developing of utility increasing for milk 57.79 64.59
3 _Develc_npmg of allergy diminishing technology induced by milk 5750 4933
ingredients
4 De\{eloplng of verification technology for function and safety of 5533 60.00
lactic ferments
5 Technology developing of selection, mass production, and making 5410 62.00

seed ferment for lactic ferments
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Table 9. Top 5 technologies for field of sanitation
Important  R&D level in
Rank Technolol
9y Index Korea(%)

1 Appllcatlo.n of Microbial Quantitative Risk Assessment technology 7295 5194

in domestic apply

’ Improving of application technology for preceding requisite 7254 5742

program and HACCP in medium and small sized works ' '

3 I?evelopmg of I:ISk analysis and risk management program for 20.42 5410

livestock production
Developing of risk analysis and sanitation management program

4 . . . . 69.92 52.79

for processing, marketing, and selling of livestock
Developing of epidemiological characteristic analysis, tracing
5  contamination source, and management technology using molecular 68.85 50.65

biological technology
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Table 10. Top 20 technologies that have high R&D level
Tech.
number Technology R&D level
2 Accomplished optimization of freezing technology for generative cell 67.72
14 Developing of early pregnancy diagnosis technology for animal 66.78
76 Developing of analyzing and confirmation technology for milk ingredient 65.08
Foundation building for reproduction technology for characteristics
1 . 64.83
transformation
80 Food developing of utility increasing for milk 64.59
3 Technology developing of breeding efficiency increasing for animal 63.86
79 Developing of rapid quality valuation technology for milk 63.28
Technology developing of selection, mass production, and making seed
71 . 62.00
ferment for lactic ferments
46 Developing of utility increasing technology for traditional feed resource 61.94
61 Developing of wrapping method for fresh meat retail to keep quality 61.36
52 Improving of evaluation method for feed value 61.29
65 Improving of quality valuation method for fresh and product meat 61.03
Developing of separation, refining, and production technology for milk
74 ) . 61.00
ingredient
Developing of verification technology for function and safety of lactic
73 60.00
ferments
51 System developing of coordinated feed quality management 59.68
63 Developing of packing method increased quality and safety for cooked meat 59.32
85 Developing of feed management and decreasing microbial contamination 5002
technology '
Developing of quality increasing technology for meat products by adding
60 . . 58.87
health functional material
45 Developing of high quality and functional livestock product 58.73
75 Developing of functional research technology for lactic ferments 58.69
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Table 11. High ranked technologies by developer

Developer Number Technology Response
63 Developing of packing method increased quality and safety for 38.24%
cooked meat
60 Developlng of quallty_|ncreasmg_technology for meat products 37.50%
by adding health functional material
Private Developing of packing material that has anti-oxidation capa-
sector 62 . p. g p g . P 35.71%
bility using functional material
64 Developmg pf packm.g matenal of fresh meat and meat produc- 34.85%
ts for radiation examination
80 Food developing of utility increasing for milk 34.62%
41 Legislation of ethics provision for animal life 65.71%
23 !I)eveloplng of conserv_a'Flon an_d utilization technology for inher- 59.09%
itance resource of traditional livestock
. 24 Developlng of establishment, operation, and application technolo- 54.29%
Public gy for animal gene bank
sector Developing of capability examination system and selection tech-
25 nology of superiority livestock using farm examination informa- 52.17%
tion
82 Appl!catlon of' Microbial Quantitative Risk Assessment technol- 51 350
ogy in domestic apply
75 Developing of functional research technology for lactic ferments 62.50%
Cowork Technology developing of selection, mass production, and mak-
71 . - 62.32%
between ing seed ferment for lactic ferments
industry, Explanation of utilization path and developing of application
C0||ege 42 . L. 61.76%
i ' technology for animal nutrition
an
reswarch ) Af:compllshed optimization of freezing technology for gener- 61.54%
institute ative cell
73 Dev_eloplng of verification technology for function and safety of 61.43%
lactic ferments
4 Develppmg of utilization technology and establishing stem cell 32 350
of animal germ
6 Developing of e_ﬁectlve revelation eradication and detection 28.17%
technology for animal gene
Internatio- - - - -
Developing of production technology for animal that provides
nal 9 . . - 26.87%
organs between different kind of animal
cowork - - - -
21 Devel_0|_o|ng _of z?ma_lyzmg _technology for livestock heredity 25.97%
capability using bio-information technology
15 Finding of DNA signal factor related with major economic 25 68%

characteristics, and drawing gene map for livestock
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