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Abstract

This study evaluates the efficiency of institutional technology projects from 2017 to 2019,
taking the technology development projects of five industrial innovation policies and ITRI on
the smart machinery sector as an example. We apply the data envelopment analysis (DEA)
method to evaluate the relative efficiency of each unit. Research funding and research
manpower are the input variables, and the output variables are the number of patent acquisitions,
the number of patent applications, the number and the amount of technology transfers, the
number and the amount of commissioned cases and industrial services, and the number and the
amount of investment and production that are promoted. The results indicated that (1) five
industrial innovation policies: in terms of technical efficiency, among the five industrial
innovation policies, in 2017-2019, except for the technical efficiency value of the green energy
technology being less than 1, the technical efficiency values of the remaining industrial
innovation policies are equal to 1, and the industrial innovation policy of manufacturing
refinement is relatively efficient; in terms of pure technical efficiency, in the industrial
innovation policy of manufacturing refinement, the value of pure technical efficiency is equal
to 1, which means that the invested resources are effectively used. (2) Units of the Industrial
Technology Research Institute: in terms of technical efficiency, in 2017-2018, the technical
efficiency value of the mechanical research center is less than 1, which is a relatively inefficient
research unit center; in terms of pure technical efficiency, in 2017-2019, the pure technical
efficiency value of the mechanical research center is equal to 1, which means that the invested
resources are effectively used.

Keywords: Data Envelopment Analysis; Technical Efficiency; Institutional Technology
Projects; Smart Machinery Sector
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AEFT 912.9 1033 1452 23.5  26.6 2986 69 68 36 42 92 126.3 100 287.4 166 83523 13146.4
&kBEFT 70.7  12.1 7.7 0.8 0 20.6 4 4 3 0 8 13.7 16 12,6 15 232.1 296.7
LR BEFR 682.4  66.8 130.7 11.5 552145 16 26 15 68 15 612 227 1553 85 22915  745.0
thorfsE 71.1 28 162 6 0.5 25.6 6 1 0 0 9 7.0 8 229 14 339 443
S == T 131.6 158 265 2.1 04 448 12 12 14 20 8 23.6 16 483 22 589.0  478.0
FH A 435 44 103 0 0 147 15 4 7 2 9 9.8 36 339 47 4150 585.0
BERHUC 2493 115 344 7.8 57 593 6 12 40 59 7 222 14 288 8 20132 11497.3
HAth B Ay 3954 .4 327  677.6 102.2 413 1148 226 230 66 69 139 228.8 586 522.4 287 5726.1 10000.8
2018 4E

B LT 977.5 709 180.4 375  15.8 3046 48 62 37 50 58 108.3 122 178.0 75 46374 24335
BEIEFT 1573.6 118.1 388.1 353 11.6 5532 86 149 58 46 137 160.5 56 106.9 134 4576.7 4951.7
HERRET 818.6 503 173.9 27.6  30.7 2824 43 37 76 47 101 119.4 220 3409 144 44490 4368.1
#AERT 8492 984 1327 242 233 2784 45 78 25 9 106 126.5 89 236.2 153 7011.3  4469.8
LEREFT 17.6 24 2.8 0.3 0 5.5 1 5 2 0 2 6.2 15 14.4 8 464 74.0

EBEFAT 584.8 563 1223 13.2 54 197.1 13 49 5 79 10 18.1 180 138.7 84 1952.1 906.7
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thorlE 54.8 32 121 2.4 0.5 183 0 0 0 6 3.0 6 126 18 241 36.5
AL L 1542 175 319 2 04 518 712 7 18.5 25 455 20 6450 4520
BH L 36.9 3.7 9.4 0.2 0.1 133 10 4 8 6 9 12.9 30 250 32 5834 5505
HoAh EE A 3391.1 3182 601.3 85.5 319 1037 128 182 92 71 134 1802 560 552.4 281 7108.7 9108.6
2019 4F

T LS 1163.8 87 2102 415 142 3529 49 55 43 67 94 97.8 135 227.1 98 53614  3201.0
=yl 12659 107.6  309.1 31.4 9.7 457.8 81 115 68 47 115 152.4 43 102.6 161 4970.7 4566.5
TR 4163 305 857 13.1  11.1 1403 45 46 43 41 61 66.3 151 205.0 117 36924 35732
PAEFT 858.7 929 133.8 265 247 2778 42 71 23 17 103 125.7 91 294.6 136 73644 40333
LEREFT 16.9 35 1.7 0.3 0 55 3 3 2 5 3 5.8 11 14.0 9 743 78.5
R BEFT 6714  60.8 1424 15.2 62 2246 15 29 34 14 246 164 1155 109 20632  468.7
thorbE 68.6 58 146 2.6 1.5 245 2 0 0 6 4.0 18 144 26 833 72.6
eSS 201.1 203 435 1.6 0.1 654 10 9 10 17 7 243 54 425 23 766.8 4347
B 65.2 6.1 141 0.5 0 208 5 8 6 14 11.5 46 383 43 460.0 6943
BE&EHL 3242 451 814 8.9 27 1381 12 9 23 0 28 44.8 2 17 40 6085 10382
S 0 241.7 89 737 5.3 2 899 6 9 26 23 41 39.3 117 929 52 13874 15653
HoAL B AT 2482.1 2148 410.6 66 269 7183 116 165 60 44 101 1479 489 4342 236 48662 5973.4

BRICR © FHCE R TE R
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AWTFERE i i DEA f5EhHY BCC AL > Sr Al (T 2017 222 2019 ££ > 5t 3 (H
T ERYRF BT 5% B R HE Eh A SR AET BUR BT R T e S T 72 BEAL o P A B ok

REVBERIIMT - T 2 2R 4 Fy 2017 ££-2019 5 5 (HERATBORRERER > IR 2 ER
4 HIHI -
L ETRERTE > 201742201 O BUS I HESRIS R E S - fES(EE SRR

BUR B I HAARER 2 i -

2. FRAUISIERITE > 2017422019 FROSEFISAIRTSRE EFN  FoETTT
ANB B TReRZ A L > B NETRRES AR -

3. WIMMERCRIME > 201752201 9FRUSIEFISIIBSCREEFN - rETIERE
AL -

4. HUREERANITS > 201742201 9B E I HE IR H AR A ]

R2 2017 4 AREFATEUREERR

BEEANT | DRSRE FrESi=ti
BUk (DMU) IV ES eV ES BB SRR (RS

BERE 1 1 1 1 CRS
SRAERH 2 0.125 0.673 0.185 DRS
UG IE i 3 1 1 1 CRS
ERAEFEHE 4 1 1 1 CRS
AR Al 5 1 1 1 CRS
iy 0.825 0.935 0.837

it © CRS=AIEEAE &, DRS=AHHIIE

IRk, RAPASCR =M R IS8R

3 2018 FHANERAHEREERR

FESEAIRT | RSREA(r By eSSt

BUR (DMU) I E e TTEIES STLEES SIPRLRTS)
R 1 1 1 1 CRS
LRREFHRL 2 0.043 0.481 0.09 DRS
BLSEiE 3 1 1 1 CRS
ERA &L 4 1 1 1 CRS
A s Rl 5 1 1 1 CRS

S 0.809 0.896 0.818

5 ¢ CRS=AEIERNE &, DRS=FIE R 2E

IR, RS =R SRR R
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R4 2019 FINEFRBHTBORRCRR

FESERIH TRHREAL RERIEHE i

B (DMU) STV ES Sitsdinpres S RL RS SIPRRECRTS)
R 1 1 1 1 CRS
LERERIRL 2 0.152 0.272 0.558 DRS
BUSHEIE 3 1 1 1 CRS
ERA AL 4 1 1 1 CRS
AR5 EHT 5 1 1 1 CRS

Sy 0.83 0.854 0.912

it @ CRS=AIEERINEIE ; DRS=AREERIAENN, AR =FMPSER AR iR

%5 Ry 2017 £F 11 {E T TBRALSERE - R 5 WAl

1 SNSRI S THIESBETRATSERIE/ N > AR HE TER T B A e
BRI o BTSSRI/ NP R » PR eR B R AR T

2. FRAIRATRERITS » THIHBETARATReRE R o ETFE AN RS TR
ARla L WP AEIRRES AR - SULER R 2 RN > EEEARE AR

3. WUSISERITS » ThIGei AR E MR - TR SR -

4. AR S > THSEiERTE e -

6 1y 2018 £ 10 {li THHBER THRALCRTE » HiFk 6 AJHl -

1 WURICReRIS - ThHGeREIRERrs e 8y MR T FE10f R T B /s AR e
BRI o BTSSRI/ NP HIERAL » PR RiaRseR B RIE EeR A .

2. FRARATRCRINE » THSEHBRTARAiTReRE R - ToMEHFE N BESER TR 2 4l
£ty b B AEIRAES AR - UL BRI S88eR 2 JFA > EEEAR E RS Z B8eR -

3. WMUERERITE - THIeHRATRTESCRE/ NN » FoRIEREE AL SRR -

4. FUSISSEINTTS > THHSERREE ek -

7 Ry 2019 £ 12 THIBesT B ALSeRE - R 7 7IA

L EREURERTS - THIERARIreREZFR A2 {E T A A A ReR 2
BRI o TGRSR CROMrSeR B NS T - B THEHESeR Z a1 > ARl
IRETHEHEERASITLZ -

2. RAEITSCRITE - THGETE TR S DAERAITSeR E 1 TN EE
N BB TReR 2SR b W AETRRES AR - S e ek e L s
RZIFA > FERAE AU Z HREER -

3. FUAMESSCERITS - TR AR B NN - FoRIESIRE AU -

4. BRSNS > THRETE R AR NEDE - TSkt LB A A
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&S5 2017 11 {ETHBesd T BLA R

. IRSREAL R F A
BUTEAL
(DMU) | foitisgere | alfiffies | it | (RTS)
MRV PN 1 0.845 1 0.845 DRS
RRIT il 2 0.908 1 0.908 DRS
TR T 3 0.611 1 0.611 DRS
THAEAF BT 4 0.975 1 0.975 DRS
ThbeékREFT 5 0.998 1 0.998 DRS
T4 B 6 0.726 1 0.726 DRS
R DA T 7 0.612 0.774 0.791 DRS
BRI ESTT RN 8 1 1 1 CRS
ThHREEE F L 9 1 1 1 CRS
BRI VN RN 10 1 1 1 CRS
ThRe AL B AL 11 0.736 1 0.736 DRS
R 0.855 0.979 0.872

it © CRS=AMIEEANEIE » DRS=AIGEARAEER, ARBSER=FMCER AR MrSeER

6 2018 £ 10 {E THIHesd TERE AR

PR SRR R FUIE
(DMU) R EIEVES Qitsainpves TLYVES (RTS)
THABE B 24P 1 0.467 1 0.467 DRS
TAAE & AT 2 0.485 1 0.485 DRS
THABERE AT 3 0.59 1 0.59 DRS
THABEA AT 4 0.676 1 0.676 DRS
TR RRE AT 5 1 1 1 CRS
ERIGER- 6 0.888 1 0.888 DRS
LB e 7 0.485 0.554 0.875 DRS
THRBE M A 8 0.423 0.803 0.527 DRS
TLHAREER S 9 1 1 1 CRS
Thbe H A B Air 10 0.305 1 0.305 DRS
Rl 0.632 0.936 0.681

it © CRS=AIEERANEIE » DRS=AERAAER, ARBFECR=FMR AR R
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*7 2019 F 12 {E THIE T RASCRSR

- RRERAL BB AR
BATEL
(DMU) S EES e lREs (RTS)
IR B 24P 1 0.595 1 0.595 DRS
THHE & AT 2 0.615 1 0.615 DRS
THHErE AT 3 1 1 1 CRS
R e 4 1 1 1 CRS
THESRRERT 5 1 1 1 CRS
THte R B AT 6 0.429 0.851 0.505 DRS
Lok o3l 7 0.575 0.595 0.966 DRS
THABE M A 8 0.546 0.81 0.674 DRS
TAAREE 5 0 9 1 1 1 CRS
THEEEF L 10 0.66 0.856 0.714 DRS
TR R s 0 11 0.976 1 0.976 DRS
TR HoAt B A 12 0.45 1 0.45 DRS
P 0.733 0.926 0.791

it + CRS=AFHEMEE - DRS=RUSEIRMAENRL, AEBCR=FIRCRIARMEeR

h~ & B ER

AT FE L REERE R T e e s e MRS R (R & i iAsT
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B THEE AR B Z T T T BRI EF ST T 200K > 2017 £ 22 2018 SEHEAR AT HYAH
HHECR Z BT > 2019 SEARRAT ELE S O 1 R AR A SR BT SR 2 B
fir > Sfra AR 7E N BB SRR TR Z 4 - IR ARTRRESZZIARRIA - B
FERRIASCR oy 23R AR AR 2 15T -

Gror bl > BEIREE R RN Hat ER AR ZEERAA - (B IR
AWTFedEEsibige N7 > AlE AR EE BN - B Hat EHEEE BRI E &

HETRY 9L > NECRIMARRALER - RECTADRICRERTT S THAE Z 3
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SRR(2020) > FREIRIFETERITA AN Z L FER T IERCR - B Al RS S B T
FeRThE tEw L

MABRQ2002) » BRI IITABRINET - BRSSP HE T ERReRa Tl - Bl
RE TR TR e AR i A 15

{RF5THI(2002) > FATTEEETEZ WFFE- ARE B R R BT S AR i Z SR i e Ry 1)
[ T2 S S — RS R SR 5 B AT RE L

TRHE(2004) - ERMEISE AT © BEamEER] - 230 T HESUE -

FREZE(2008) » SO B ENE AR MBS T (it RELELE B2 ZbE - HEAE 15

JHIBE(2010) - JE AR B R EREHE Z 05T PR E R A - BIIIRFEKR
AR THEL 2o H LT 5w oL -

Pai52(2006) - T8 AR B RP ek 2 SR - LB R R S R B > BT
EHEEE ST LR

e (2017) > TAARHEREREHE 25T - TTE REEBRAE - PERE 5 5 -

B (2008) - BiFE i A FH B SR G T R - DU LT R G T R B - R ER
AT 15w

5078 (2013 DIERMEAE AT ARE T EOB EA AR R ZE 2 858 > Bl S e
PHSOREE T TAR BVE B Al - BIThE 5w S

FERCSEQO1L) » DLVt REVEIRG PRSI OB B R R » BT BUA R TR E HERE £
ERARAE R



60 [ dmriT 2021 4E 12 F » 55 35 11

A EIE(2006) - AEBERH B ZERERGHE Z BT HirET o REME R E R RS A2
] - B E BRI S E IR e i - Em s

Arie Y. Lewin & John W. Minton (1986). Determining Organizational Effectiveness: Another
Look, and an Agenda for Research. Management Science, 32(5), 514-538.

Banker, R. D., Charnes, A. & Cooper, W. W. (1984). Some models for estimating technical and
inefficiencies in data envelopment analysis.Management Science, 30(9), 1078-1092.

Charnes, A., Cooper, W. W. & Rhodes, E. (1978). Measuring the efficiency of decision making
units.European Journal of Operational Research, 2(6), 429-444.

Farell, M. J. (1957). The measurement of productive efficiency.Journal of the Royal Statistical
Society, 120, 253-290.

SZ AN
VEREHEH 45T © https:/portal.sw.nat.gov.tw/APGA/GA01
gRm iR - https:/www.moea.gov.tw/MNS/doit/home/Home?2.aspx

W NP

B IO ZE [ hitps://Www.tier.org.tw/




