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Table 1. Index of Taiwan Agricultural Research Institute’s research achievements.

Symbol 1 First keyword” Symbol 2 Second keyword” Quantity of research”

A Health management 1 Facilities management 6

culturing systems 2 Disease management 9

3 Nutrition management 5

4 Production management of tissueculture 4

5 Reducing chemicals and toxic agents 6

6 Cultivation management 6

B Pest and disease 7 Prevention by plant extracts 3

prevention 8 Beneficial biocontrol 6

9 Prevention by inducing agents 7

10 Physically control 3

11 Pest ecological monitoring (and control) 8

12 Disease identification 6

13 Standard operating procedures of disease verification 4

14 Disease physiology 2

15 Virus screening techniques 5

C Cultivar breeding 16 Disease resistance breeding 6

17 Stress resistance breeding 3

18 Improve functional ingredients 5

19 Increase export potential 5

20 Breeding for suitable areas 14

21 Novelty breeding (didn’t show exact orientation) 10

D Agronomy quality 22 Agricultural facilities 5

enhance techniques 23 Processing techniques 4

24 Postharvest treatment techniques 7

25 Cultivation and production techniques 3

26 Agricultural machinery 3

27 Mushroom production techniques 2

E Various types of database 28 Soil and water resource database 4

29 Agricultural climate and cultivation information platform 9

30 Breeding resource databases 9

31 Crop physiology databases 7

32 Disease resistance resource databases 7

F Reduce environmental 33 Monitoring of heavy metals 5

pollution 34 Detection of chemicals and toxic agents 2

35 Agricultural residues recycling 4

G Develop functional 36 Herbal medicine use 2

products 37 Food use 3

38 Care and cosmetics use 4

H Agricultural extension 39 Development of agricultural talents 4

counseling 40 Agricultural production and marketing plan 2

“ First keywords indicates the topics sorted by the main purpose of researches.
¥ Second keywords indicates the topics sorted by the methods or fields of researches.
* Indicates quantities.
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2. EEFTIEERECR Z R B E HIP A ARSI
Table 2. Distribution of the major outputs of Taiwan Agricultural Research Institute and their technology promoters.
Technology promoter
TARI other than TARI

Major output No. of researches Proportion (%) No. of researches Proportion (%)”
Cultivar 45 28.1 11 224
Cultivation techniques 57 35.6 9 18.4
Inspection techniques 32 20.0 11 224
Pest and disease control measures 37 23.1 22 44.9
Materials and equipment 10 6.3 1 2.0
Database 32 20.0 5 10.2
Functional products 4 2.5 4 8.2
Postharvest processing 5 3.1 4 8.2
Course materials 2 1.3 1 2.0

“ Proportions were calculated from the number of researches promoted by TARI (160) over the number of major outputs.
¥ Proportions were calculated from the number of researches not promoted by TARI (49) over the number of major outputs.
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3. EEFTIEERECRZ Z B EL -

Table 3. Technique beneficiaries and distribution of Taiwan Agricultural Research Institute’s research achieve-
ments.

Technique beneficiary No. of researches Proportion (%)

Farmers and farmers’ organizations 88.5

Agribusiness 51.7

Consumers 37.8

Government and research institutions 47.8

“ Proportions were calculated from the number of researches of Taiwan Agricultural Research Institute (209) over the number of

technique beneficiaries.

x4 EHATUERREA R ZEEHERAZ EEELPA -

Table 4. Beneficiaries and the distribution of the production forms from Taiwan Agricultural Research Institute’s

research achievements.

Farmer (185)” Agribusiness (108) Consumer (79) Institution (100) Total (209)
Proportion Proportion Proportion Proportion Proportion
Major output No.” (%) No. (%) No. (%) No. (%) Qty (%)
Cultivar 52 92.9 32 57.1 35 62.5 17 304 56 100.0
Cultivation tech- 60 90.9 42 63.6 23 34.8 21 31.8 66 100.0
niques
Inspection tech- 32 74.4 19 44.2 15 349 23 53.5 43 100.0
niques
Pest and disease con- 57 96.6 27 45.8 19 322 26 44.1 59 100.0
trol measures
Materials and equip- 8 72.7 9 81.8 2 18.2 7 63.6 11 100.0
ment
Database 30 81.1 18 48.6 15 40.5 24 64.9 37 100.0
Functional products 6 75.0 8 100.0 6 75.0 2 25.0 8 100.0
Postharvest process- 8 88.9 7 77.8 5 55.6 1 11.1 9 100.0
ing
Course materials 3 100.0 2 66.7 0 0.0 1 333 3 100.0

“ Numbers in the brackets indicate numbers of research achievements that have been surveyed per each Target audiences.

¥ Indicate numbers of research achievements.

B PEfERl S HEZE 2 Pt - febii
il 2 R BB M E P UK (74.4%) - H#EMA
TR BRTL M 2 R R & S Bl LA 2 o 11 2 B R B
s IR AR AT 3 B A2 5 (44.2%) K¢
BTN (53.5%) &IE 2 » Dl
R &R Z K -

WA MRETE > EEE P ALK
BEMEEE dn P S EE BT S& » Ky 100.0% & {1
bt & U5 A A ZE AR (R Z B RE i oy > DAB R
KEEERER - 282 aERHARE
HARFER - FHELPALEMEAHE

i 81.8% » HCb/FEE U5 R AN FR P22 i EE A WA
fF~ Y TR EBEEREE - REBEYIIR
FeR e 57 S T2 SRe B - EBAE TP
Ry SR i E b 63.6% > HEBEIISHEAES

MR L 2 (FY) 2 RFEEERER S > D
TRV Az E FRFENG B S KB (B E - R R FE TR
&4k 58 2 2 P o PR B i = 2 A 3 E P
2o RACHTHE— 1R 1 SRR R T B
SEME > DURMRERT R e it T L R A SR8 Z T

2w RS ZENPR > DIEEEE

/|



76 BEREE T

at (75.5%) Bdabfdan & (62.5%) LGRS > It
AT BRI S H AR - B3R A
FEEEZHE S - MBI EE
ZEREE R G RETfE 2 BRI - B A
EHT FE <R gk ] 5 LR B o S AR S P IS R R
T R T i R 2 BTN G LT [ BB T o 17— 25
s FLERE P UBH B 2 (B s o m] (A
sl FT I 3 R AE 5 PR HE Y R K R B TR
B

2t E BUTETRE Z E P 0 AT
B (64.9%) AR B E T (53.5%) ELATEE
55 o BTFTHEN BT S BRI RR R SR AN
TR E Z EAE > MR RIS R > B
FIREM S AL B(E - HERABLSH
ANFENR - AEH Lt EEEREEE
I 7 S 7R R 1) B9 A R i B8 0 A BIUA SRS
et TEF S EEA T REN - BEERBUL
R BELAE  KERRERBREELERZ
2%  fReLEN GRS ZEE > RS E
REEBORRE T ZAKRBEET] - 1R ERRE
B8 NG L FEBURZ MR - 5550 > {EY)fE
JFRERLE ~ i = RES R T KEERE e
HEEEE AT AR A S R R 8 - L GIR
B OHBERORE LR EEAR A B
HHRER N FE SRS S e+ Bhas - 93 R
ARRZ%EIAE - HBte R - RACE A #E—
ZAAE R R BRI EE R 0 DU 8T
o B ERHEE R AT G o EE
ERER - BERENEAFHMZRHEER &

Boest HFH1H

BRSNS ) DU B A R AR -
=TSN R EE AT TVENRTE
HAS M DA

REAFNRMGHEEAVEAE BT
IR (ERS) nthEHAHENRREZmERE
FIEM T (major application) Z [ - BLIH
FEERTTATHERM F 2 Zm B R
ERETZmE BERE - HENRETE L E
F 77 DA 28 FH 3 i AEi i (variety right appli-
cation) Ft 5 LB & > B 97.5% o HIGE LA
(patents) ~ ¥ {7 i #% (technology transfer) Ei
R EiE A (consulting and guidance) B 1FE 9 ik
Fh B T16.3% REBEFER - B hE
1 2EHF - ISR R FEF 7 DL S E A
ERR TR Py G BRI = 5 OH BB RE 2%
T AEL R R R T - BUNETHERE 2 =5
T35 I DA 35 R B R il 5 sy e 25 2 bR i
= (RS-

TEHETT B T B R A s A B - m] St
WHEE R RAE 2 T 2w o S TR AR
Kig o BIE BRI B RS
B BRI REET RIS BT 7% BR G250
#5227 225K (Chinman et al. 2004) o $f AR
WEE R 2 THIR G » AHARER - B
¥ HEEWUDUTEM BN EZwE > RE
FOR A 75 KR M R 1R B 1) 2 B A HE A
A H AR ST B T & S He G TR iR 2
BEETHET (R 6) - AATRERET DB
RhEEZnER > DUERRRA IS SRR

5. ERRECR 2R TR EA TR -
Table 5. The main applications and the beneficiaries of the Taiwan Agricultural Research Institute’s research
achievements.

Farmer (185)° Agribusiness (108) Consumer (79) Institution (100) Total (209)

Proportion Proportion Proportion Proportion Proportion

Major application No.” (%) No. (%) No. (%) No. (%) No. (%)
Variety right application 39 97.5% 22 55.0 24 60.0% 12 30.0 40 100.0
Patents 19 90.5% 15 71.4 10 47.6% 8 38.1 21 100.0
Technology transfer 93 89.4% 68 65.4 44 42.3% 35 33.7 104 100.0
Publications 58 76.3% 40 52.6 22 28.9% 40 52.6 76 100.0
Consulting and guidance 98 91.6% 57 533 39 36.4% 46 43.0 107 100.0

“ Numbers in the brackets indicate numbers of research achievements that have been surveyed per each Target audiences.

¥ Indicates numbers of research achievements.
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6. BREAFTRH SRR I E AR B -

Table 6. The distribution of expected benefits on Taiwan Agricultural Research Institute’s research achievements.

Technique Number of research
beneficiary Benefit/outcome of research achievements Execution method
Farmers 1. Raise of revenue or reduction of losses 99
2. Reduction of the environmental impact due to agricultural 8
operations
3. More convenient to operate agribusiness 9
Agribusiness 1. Assurance of product quality and increase of output value 34
2. Enhancement of industrial research and development effi- 10 1. Improvement of research
ciency and labor saving methods
3. Innovation of technologies and products. 22 2. I'nterquphnary'mnova-
tion and integration
Consumers 1. Improvement of Consumers” food safety 13 3. Promotion or transfer of
2. Enhancement of consumers’ livelihood 6 innovative technologies
. . . . 4. Description of theories
3. Increasing the diversity of choices for consumers 25 5. Improvementof work-
4. Provision of agricultural knowledge platform 1 flow
Institutions 1. Development of teaching materials and tools 1
2. Strategic basic researches 5
3. Training of talents 1
4. Application of database analysis and development of interpre- 4

tation methods
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developing functional products) ~ f& 3 #k &5 #f
Z (H, agricultural extension services) ° A< fiff
TR AR 2 R B E % 0 FEL 3 (3
2 TR B AN [ o iy 0O S P A HE T T A X o3 T
DAGRES R st Pt 28 RO 77 6 1 [B] +h & SO S e
FEZHBEHMEY (&8 k& 9) - &R
BUR - RE T R B A 2 B ST R Ry T 8
Ela ILF44E ERBFLEL L
HBHE: HFELEREEAERANENXE
BHE » 77 hlA 36 15 IR HELE 2 JiilT (B

Table 7. Distribution on development periods and development stages of Taiwan Agricultural Research Institute’s

research achievements.

Development period Development stage Number of research achievements Proportion (%)
Early Ist stage 15 72

2nd stage 26 12.4
Mid-term 3rd stage 46 22.0

4th stage 17 8.1
Maturity Sth stage 37 17.7

6th stage 68 325
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#9.
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FESFTHT 2 R R TERRE  FE s e S OB R T SR B -

Table 9. The numbers of the major research topics, the development periods and the socio-economic characteristic-
sclassified from Taiwan Agricultural Research Institute’s research achievements.

Development Socio-economic A B C D E F G H Total
period characteristics 36" (44) (43) 24) (36) (11) 9) (6) (209)
Early (41) 1. Innovation 4 3 1 2 7 1 1 0 19
2. Solving social problems 3 10 2 1 7 1 1 0 25
3. Wide range of applications 1 5 0 2 8 0 1 0 17
4. More economical value 4 6 1 2 6 0 0 0 19
Mid-term (63) 1. Innovation 3 6 4 7 6 6 5 1 38
2. Solving social problems 8 8 2 5 5 7 3 0 38
3. Wide range of applications 5 5 2 6 5 3 3 1 30
4. More economical value 11 6 5 5 4 3 3 0 37
Maturity (105) 1. Innovation 8 12 25 8 9 3 3 2 70
2. Solving social problems 10 15 20 4 5 2 2 3 61
3. Wide range of applications 8 17 17 7 8 2 2 2 63
4. More economical value 15 10 29 7 6 3 3 3 76

“Numbers in the brackets indicate quantities of research in that topic. A: Health management cultivation systems; B: Pests and
diseasescontrol measures; C: Cultivar breeding programs; D: Agronomic quality enhancement techniques; E: Various types of data-
bases; F: Reducing environmental pollution; G: Developing functional products; and H: Agricultural extension services.

¥ Numbers in the brackets indicate quantities of research that have been surveyed in each development periods.
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Output Analysis of the Research and Development
Achievements and Their Value-Added Applications:
A Case Study of Taiwan Agricultural Research Institute

Yi-Ying Lee', Wei-Chun Chen’, and Shen-Chen Yang™

Abstract

Lee, Y. Y., W. C. Chen, and S. C. Yang. 2016. Output analysis of the research and
development achievements and their value-added applications: A case study of Taiwan
Agricultural Research Institute. J. Taiwan Agric. Res. 65(1):70-83.

Due to rapid changes in domestic and foreign industries as well as the impacts of socio-
economic environment, agricultural sector should bring about a systematic and integrative approach
to carry out research and development programs coping with important issues. In this study, research
achievements of Taiwan Agricultural Research Institute (TARI) in the last five years were analyzed,
and the number of their beneficiaries, the output forms, the development periods, the major topics, the
highlights and others aspects were investigated. Further, we used the method of text mining to capture
the keywords of each research, and classified the results into information forms. We found that the
current TARI’s research achievements were focused on cultivar breeding programs, pests and diseases
control measures, and health management cultivation systems. The major beneficiaries of those re-
searches are farmers and farmers’ organizations. According to the results, we provide a method that
can assist TARI organize new teams to conform different agricultural issues. In this way, it would be
more effective to meet the agricultural policy and consumer demands and to obtain significant ben-
efits.

Key words: Agricultural issues, Interdisciplinary team, Strategy layout.
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