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A Study on Survey for Technology Forecasting using
Delphi in Biosystems Engineering
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ABSTRACT

The study was designed to forecast and derive future core technologies using Delphi method in Korea agriculture. The
technologies will make agriculture for core and strategic industry that has high value-added in 21 century. Questions were
given to specialists by each technology in order to survey importance, realization time, level of R&D in Korea and
foremost country, leading group of R&D, effective policy, etc. for each technology. The target of the survey for Delphi
is confined specialists in the area of Bioystems Engineering. 55 core technologies were derived and 31 specialists
answered the survey.

Keywords : Delphi Method, Technology Forecasting, Biosystems Engineering, Agricultural Machinery.
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Table 2 Result of forecasting realization time by each technology

Realxzagon Tech. Rea.hza?xon AB
year in No Technology year in (L)
Domestic(A) ) world(B) )
2006 19 |Developing of sterilization equipment using energy of electronic wave 2005 1
2006 21 E:elopmg of treatment technology and system of post harvest for high quality 2005 1
Developing of . management and sanitation processing technology for post
2006 23 harvest of fruit and vegetables 2005 :
2006 40 |Developing facilities of freshness preservation for fruit 2005 1
2006 41 |Developing facilities of keeping freshness for flower 2004 2
2006 42 |Developing of machinery system for mushroom production 2005 1
2007 8 |Developing of decreasing technology for waste gas in agricultural machinery 2006 1
2007 10 |Developing technology of individual management for livestock 2006 1
2007 12 Devel'opmg tecl}nology for agricultural machinery increased in safety and 2005 5
handling convenience
2007 14 Develppmg technology for rapid processing and high efficiericy in agricultural 2006 1
machinery
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Reallzapon Tech. Reahzagon A-B
year in No Technology year in 1)
Domestic(A) ) world(B) )
2007 20 |Developing of treatment technology for agricultural by-product and waste 2006 1
2007 22 |Developing of intellectual logistic system for agricultural marketing 2005 2
2007 24 Developing of freshness preservation technology and system for agricultural 2006 I
products
2007 26 |Developing system that decides quality automatically for agricultural products 2006 1
2007 34 |Developing management system for best environmental stall 2006 1
2007 39 |Developing of facilities cooling system that has high efficiency 2006 1
5007 49 I?evelopmg of treatment and recycling system using bio-engineering for 2006 1
livestock waste
2008 11 |Developing of Modularization and standardization for agricultural machinery 2006 2
2008 25 Develf)pmg milling device using low temperature and pressure for agricultural 2007 I
material
2008 35 |Developing System for fruit cultivating 2007 1
2009 1 |Developing machinery for soil management by organic agriculture 2007 2
2009 5 |Developing of harvest machinery for green vegetable 2006 3
2009 9 [Developing of forestry machinery for forest management 2006 3
2009 13 |Developing design technology of human engineering for agricultural machinery 2006 3
2009 15 Developing sensor technology of quality and safety evaluation for agricultural 2006 3
products
2009 27 Developing system and technology of non heating drying for production of high 2006 3
value-added dry products
2009 29 [Developing of monitoring system for microorganism cultivating 2007 2
2009 30 Develppmg of material measuring system by non-destruction for organism 2006 3
material
2009 31 |Developing of milking robot and feeding management system 2006 3
2009 3 Developmg of treatment technology that has high efficiency for livestock feces 2006 3
and urine
2009 33 |Developing of utility technology that has manless management for livestock 2007 2
2009 36 |Standardization of system for cultivation facilities 2006 3
2009 37 |Developing of best environmental technology for working at green house 2006 3
2009 38 |Developing systems of green house equipment that has lower cost 2006 3
2009 43 |Developing feeding facilities for useful insects 2007 2
2009 44 | Developing technology of the bio-mass to fuel 2007 2
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Reallzayon Tech. Reallza?lon AB
year in No Technology year in 1)
Domestic(A) ) world(B) Y
2009 50 l?evelopmg m.anagement and measurement system of living body information for 2007 )
livestock feeding management
2009 51 |Developing of system combination technology for automatic tissue cultivation 2007 2
2010 18 |Developing of nano-capsule production technology for functional material 2008 2
2010 54 |Developing microchip sensor for livestock diagnosis 2007 3
2010 55 |Developing of mass production system for functional material using bio-reactor 2009 t
2011 2 |Developing of precision machinery for organic agriculture 2008 3
2011 4 |Developing of efficiency harvest system for fruit 2007 4
2011 7 |Developing robot for agricultural work 2009 2
2011 16 |Developing of nano-milling technology for bio-material 2009 2
2011 17 D‘evelopufg of extraction, separation, and refining system for high value-added 2009 )
bio-material
2011 18 Developing regul§t10n device of living body metabolism to enforce functional 2009 )
component of agricultural products
2011 5 De.velopmg technology of non-destructive measurement for bio-diagnosis of 2008 3
animal and plant
2011 53 |Developing management system for plant resource using bio-information 2008 3
2012 4 Developing .transfomx technology for matter property of life using characteristic 2009 3
control of life molecule
2013 45 |Developing substitute energy technology for agriculture 2009 4
2014 3 |Developing manless technology for agricultural work 2011 3
2014 6 |Developing self driving system for agricultural vehicle 2009 5
2014 28 |Developing nanogram sensing technology for harmfulness ingredient 2009 5
2014 46 |Developing bio-optics technology for rapid measurement of bio-molecule 2010 4
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Table 3 Top 5 technologies for field of technol-
ogy for machinery of bio-production

Important R&D
Rank Technology I[r)l?iex level in
Korea(%)
Developing sensor technology
I of quality and safety eva- 83.87 56.77

luation for agricultural pro-
ducts

Developing of precision ma-
2 |chinery for organic agricul-| 81.90 54.00
ture

Developing manless tech-

nology for agricultural work 74.14 50.67

Developing of Modularization
4 |and standardization for agri-| 70.83 62.00
cultural machinery

Developing machinery for
5 |soil management by organic{ 70.69 54.00
agriculture

Table 4 Top 5§ technologies for field of bio-
process and related systems

Important R&D
Rank Technology III)I((;CX level in
Korea(%)

Developing of treatment tech-
1 [nology for agricultural by-| 81.45 61.29
product and waste

Developing of freshness pre-
2 |servation technology and sys-| 75.00 67.74
tem for agricultural products

Developing system that de-
3 |cides quality automatically| 75.00 67.50
for agricultural products

Developing of extraction,
separation, and refining sys-

4 tem for high value-added 69.35 5250
bio-material
Developing of management

5 and sanitation processing 69.35 68.39

technology for post harvest
[of fruit and vegetables
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Table 5 Top 5 technologies for field of facility
system of bio-production

Important R&D

Rank Technology Ifx?ie:n level in
Korea(%)

i Developing facilities of fresh- 1419 68.00

ness preservation for fruit

Developing management sys-
2 ftem for best environmental| 71.67 61.33
stall

Developing systems of green
3 {house equipment that has| 71.67 72.00
lower cost

Developing of treatment tech-
nology that has high effi-

4 |, . 67.74 64.52
ciency for livestock feces and
urine

5 Developing facilities of keep- 6750 68.00

ing freshness for flower
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Table 6 Top 5 technologies for field of living

systems

Important R&D
Rank Technology Iﬁ?ﬂ level in
e Korea(%)

Developing technology of
: non-de.sm{ctwe .measurer.nent 7250 52,00

for bio-diagnosis of animal

and plant

Developing of treatment and
2 jrecycling system using bio-| 67.24 59.33
engineering for livestock waste

Developing management sys-
3 |tem for plant resource using| 66.96 52.14
bio-information

Developing microchip sensor

for livestock diagnosis 64.17 47.33
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Table 7 Top 10 technologies that have high
R&D level

Developing of mass produc-
5 (tion system for functional| 63.89 53.57
material using bio-reactor

Tech, Technolo; R&D
number Y level

Developing of treatment technology
21 |and system of post harvest for high| 73.55
quality rice

2\

Fig. 4 R&D level by fields.
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18 Developing systems of green house .00

equipment that has lower cost

37 |Developing of best environmental tech-) ) .,

nology for working at green house

Developing of management and sani-
23 |tation processing technology for post| 68.39
harvest of fruit and vegetables

Developing  facilities of freshness

40 68.00

preservation for fruit

A Developing facilities of keeping fresh- 68.00

ness for flower

Developing of freshness preservation
24 |technology and system for agricultural| 67.74
products

0 Developing of machinery system for 67.59

mushroom production

Developing system that decides quality
26 |automatically for agricultural prod-| 67.50
ucts

Developing technology for agricultural
12 |machinery increased in safety and| 67.33

handling convenience
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Table 8 High ranked technologies by developer

Developer  |Numb-er Technology Response
38 |Developing systems of green house equipment that has lower cost 47.22%
39 |Developing of facilities cooling system that has high efficiency 42.50%
Private Sector 19  |Developing of sterilization equipment using energy of electronic wave 35.14%
42 | Developing of machinery system for mushroom production 35.14%
14 Developing technology for rapid processing and high efficiency in agricultural 3421%
machinery Sl
36 {Standardization of system for cultivation facilities 51.35%
45 | Developing substitute energy technology for agriculture 43.59%
Public sector 1 |Developing machinery for soil management by organic agriculture 39.47%
22 |Developing of intellectual logistic system for agricultural marketing 39.02%
20 |Developing of treatment technology for agricultural by-product and waste 38.10%
5  |Developing of harvest machinery for green vegetable 75.00%
Developing of freshness preservation technology and system for agricultural
24 72.97%
products
Co-work between ]
Industry, college, 34 |Developing management system for best environmental stall 67.65%
research. institute Developing regulation device of living body metabolism to enforce functional
48 . 66.67%
component of agricultural products
Developing technology of non-destructive measurement for bio-diagnosis of
52 . 65.85%
animal and plant
46 | Developing bio-optics technology for rapid measurement of bio-molecule 23.08%
16  {Developing of nano-milling technology for bio-material 21.95%
Intematiolr:al 18 |Developing of nano-capsule production technology for functional material 21.95%
C0-Wor
28  |Developing nanogram sensing technology for harmfulness ingredient 21.74%
Developing transform technology for matter property of life using characteristic
47 . 20.51%
control of life molecule
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