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Abstract

Under the innovation-driven development strategy, effectively addressing institutional barriers to
technology transfer has become a critical issue. As a vital component of national strategic scientific
and technological forces, universities patent conversion efficiency directly impacts the overall effec-
tiveness of the national innovation system. Based on panel data from 59 universities between 2016
and 2023, this study systematically evaluates the policy effects of empowerment reform of job-related
scientific achievements through the difference-in-differences method. The research reveals that the
reform significantly enhances both the quantity and quality of university patent conversions, demon-
strating a “quality-enhancement and efficiency-improvement” policy effect, while having relatively
limited impact on patent application numbers. Heterogeneity tests indicate that the reform’s positive
effects are more pronounced in science and engineering disciplines, “Project 211 and Provincially
and Ministerially Co-Constructed” universities, and institutions in eastern China. Mechanism analysis
shows that the reform clarifies property rights boundaries and strengthens intrinsic incentives, guid-
ing researchers to shift focus from “quantity” to “value”. This study provides empirical evidence and
policy insights for deepening empowerment reform and optimizing university patent governance.
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2. BRI SMRRL
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H(quality) K BRI 5| AL &, XTRAR RS R I L R AN T FERZ I g, AT A R et
o B (1) B AR AR B A

3.2.2. BLEREE

ARSI Ol R A B TR 55 BB SR I S 2 r R (Did) e 24 RS R 55 B B R IR 5 1
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Table 1. Definitions of main variables
F1 FETEEN

AR A H AU
apply KRS A TR (1)
SRR transfer Ll Al VERO7 S BLEAG B R R R (1)
cites TR E LRI 5 2 R)
treated WA AR, ARy 1, JERARAA 0
REMA & time B BT RE, A2 EN L, RAZHTR 0
did treat x post )32 H.IN
res RS AR N HHIT 5T S iR 50 R SRS B I R ()
A& master TR AT A PR = 2 AR A — R 2 B
ph A R R 1 2 AR — R i B

3.3, ERE

NREEE L R VR Al P I SO R SR RN, ARBIE SR R 22 30X — 2 B T BOR PP A
BATHARA . DID (R A SR PR I AU St a4k A (B ol i) 5 0 IR AL IR s 1) 72
ZORACE BIZESE, WA R A Al LI (K ) R S5 A AL ) [ 22 5%, UM M BORIN AR RN . 26T
b, ASOR N FE A [ PR

patent, = a, + o did, + o controls, + 4, + 1, + &,

o, TR A AR AR o Patent AR R, IRUCONREIIL § 55 ¢ SEI0EFIRIEECE
LREACE R KGR R . % OPL R Did = treat x post, L1, treat A/ B R, FHEfki BT
HASS RHESCR B AR A, WIBUE DS 1, B0 0.0 post I [E] REAAZ &, USRS 24 4F J2 2 Ja 4F
A HR 1, SEHtiZ ATHR 0. controls Jy— 4B I (R AR AL ) g A2 T s A8 e, Y A2 1) JHL A o] RE S i 2 4 7
IR R o gt AR RE A, R082, FH T4 1) A B I 18] 2820 (0 e ise I AR A A A 7 25 0 S IR 5
DN 18] [ 5 R, T4 P A v R ) T s ) 2 UL I T 4 4 [ X R BN B A R TR e s 56
&, NEEHLIRZ T

4. SCUES#R
4.1. RS

Table 2. Descriptive statistical analysis

2. kgt o

Gl A it 22 B/ME i % S ONI|
apply 6.572 1.066 2.996 6.751 8.513
transfer 1.784 1.344 0.000 1.792 5.283
quality 3.762 1.448 0.000 3.970 6.725
did 0.238 0.426 0.000 0.000 1.000
master 3.331 0.553 1.099 3418 4.159
ph 2.396 1.179 0.000 2.639 4.127
res 7.625 0.458 6.153 7.664 8.667
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ARSCHIRARTEGE T 45 R0 F 2 2 fow, BRES R R A SR R 318 0.238, T A SRR AR Y
2] 23 8% TR AHEAT T BR SR R A B i . MR B R G , T L B i $0 & (apply) I
N 6.572, FRiEZEA 1.066, HIE B MNRAKN 2.996 2 8.513, B HIAN A SR A L F HiE i BR . A7
ERRZE S, RIHABER DATRAE . &R NECE (transfer) FAME N 1.784, BRALT LR HiEE,
HARMEZ N 1.344, B @R HEABE L EAE, RE—ERE LEE T s mA7Er “Efig. &
FeAh” R LRJ5 & (quality) RI3ME R 3.762, ArdEZE0N 1.448, B ke (8] H R B 200 J3 AR EEA
EWAFERORZE R .

4.2. ZEHZM I

TR A T 25 R A HERVE S5 TS, AN SO SR v B il e AR B 2 [8) W] BE A AE 1Y) 20 B L2 7 [ el
BAT T ARG . £ 3G T EKRE T (VID) R R . BRI, Pra22 8 n) VIF [kt
200 S 10, HrpIME VIF Oy 3.18, &R E HIERT L 0 (master) 328 |, e VIF {H4 6.04, %
MENPABER A BI(DId) K 1.08. X — 45 KW, AL AR 2 (8] AEAE ™ BN 2 AR PE ), A2
A AR SRR AL T 5 PR L

Table 3. Analysis of multicollinearity results

3. ZEHEMERSN

Variable VIF 1/VIF
master 6.040 0.166
ph 5.160 0.194
res 3.110 0.322
quality 2.370 0.421
transfer 1.340 0.745
did 1.080 0.922
Mean 3.180

4.3. BEEPFER

FEHERIASE R I 4, FESINIEHIAR G, SRR AL S A% A7 I IR T WIAE 1%
(R Z A R 2, XU SAT A R R 1, LR R 7 R B 410 T S S OR i AT e I e o (1
Ko PEHIAR R, PR N REOE E ST &, N AR AL S R R R 2
RFERR, UHRAY KRS A BB &, X 5Tt LR EIE A IR XS R B SCHF TR B
H1: HRSRH R R S it 1 R LR

Table 4. Results of the baseline regression analysis

4. FERESTER

(1) @) (3)
apply transfer quality
did 0.0042"** 0.1947* 0.2387"
(0.0004) (0.0184) (0.0987)
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gk
master 0.0383"* 0.0462"*" 0.0630"
(0.0110) (0.0135) (0.0353)
ph 0.0180™" 0.0162"*" 0.0361"*"
(0.0024) (0.0029) (0.0076)
res 0.1106™ 0.0210 —0.0613
(0.0315) (0.0389) (0.1014)
_cons 7.3796"* 2.2238 4.8765™"
(0.9966) (2.3531) (1.8086)
S & 2 2
FEh & & &
N 445 445 445
R? 0.9418 0.7973 0.8906

i FE W RIONRRERHER, HAr L T RERTE 10%. 5% 1%KTFEEE. TR,

5. RN
5.1. FITHEBKRIE

0.5

P —— — —— 14

15
e e

(o I EEEQAE PSRy Sy SN

B

Figure 1. Parallel trend of patent application quantity
E 1. ZFRIEHERITHES
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DRI X 22 oy T (R O, R A SPAT A SR . AR S AR S AF- 432020 4F) R — 4 (prel) A
FEHEIH, 439 51 NIBUR St AT = 4F(pre3, pre2) M 5Lt fi = 4 (post1, post2, post3) 14 i 8] i #0048 & 3E A TR 56
SERE 1, 2 BoR, BURSIHET S RECYETE M), HEEXESEEE, RPLIHHE S5
AT HRIEE., B E R E BT RGEZE R, W AT &SR . BUR S 5 3SR 2R,
SRR S > S (current) RIFF A6 I, BEIN [RIHERS FFELIG5E . 0] Fi i B B4 AR X P A2 HLArEE,
M & R A 5 5 R 5T () G PR EUR SE e J5 28 — 28 —AFE UM R, RIAIRBSCEXT AL S M E
) (RN B SR AR AR A AL IR AL

i

-0.5

0
BRI S

Figure 2. Parallel trend of patent transfer quantity

2. ERHARETITIES

5.2. f@E1F 5 LEC

N T SN JIHbAIE SEHR 55 R R AR A A = L R RS, A TR AR 2 A A
(A 7] 4553 DO C 7 VE AT R @ AT B0 o 28 BEG W FE 00, i A e dlr AR DT FCVE S REACHEAT IL T . DABF
FRNAHE, LA BESH LA REENDEE, W Rr BV RN &4 B AR AT IR UUAC)S,
AbFRZH 53 REZE 45 2 Ak T — 3, WP EEESR . BT VLRSS AR AR 1) PSM-DID i 25 5 s 5
SR, BRSS R AR A 5 0] i % T R R AR & R A B R R 2 R A5 53 00341
0.2297 5 0.3254, HIE 1%t K ERZE . 5EMERIAZE KA, BRI 7 M5 52 R R —
2, RPEEFIREAREFEE MG, TR RRATE . X —25 R — 0 3CRF TR S % i & Al =
R R 2 AR FH R S HE BT
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Table 5. Propensity score matching statistical analysis

= 5. EE s RS o

(M @ 3)
apply transfer quality
0.0341™* 0.2297*** 0.3254"*
did
(0.0089) (0.0772) (0.0987)
5.2315™ 3.3075™ 9.6523™"
_cons
(0.9966) (0.2825) (0.0147)
il A2 & & &
5% & & &
Ay & & &
N 445 445 445
R? 0.2779 0.6630 0.5889

5.3. REMRLE

X i) ] 2 A0 7 PR 3 A R8s ] T LN ) VR 2% PR 2K B AN N T AR AR PR AN S B v, (LR AT ] R A
188 2 B i K] SR 9% A T 1 PAY A AP T A ) B o

NERRX IR NAEE TR, AR G — WA B RT7E, R DR AL B (Did)i Ja — WIkiE
(Ldid)JF EF M ANBREAT T 22 6 Prs ARG S RE R, 5 BURAR R (1did) 1 R E0E & F H
B Ftb S R = MR 8 /0 5% IRV KT EOIE, RWIBUR S LA ) fe 1 B A
FREEVENN JE R . AZERAE — ERRE LSS 1 BRI RO 5 BUBCRK R IR A R R, it
— SRR T RS R SR I S 0T i B2 AR BLEAT B SR HESH RS A D A5 18

Table 6. Endogeneity test analysis

6. NEMRE D

(M @ 3)
apply transfer quality
0.0565™* 0.1294™ 0.1294"
l.did
(0.0051) (0.0448) (0.0448)
2.8071"* 5.4321™ 5.4257"
_cons
(0.2112) (0.5379) (0.5379)
FeE R 2 2 7
ik & & e
Fr & & &
N 445 445 445
R? 0.6082 0.7565 0.6082
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54. HRBETE

1. Bigoir A . EAERA PR LRG| EEE LR, BEERMBR SR 5 AR,
{HAT REZ ARG FH 28 SIS R T8, AR mZE . LA FRECE A 8 E bR Al & A
JEARER b, LA i ) o b DO EL R R B BOR BB I T I B BOR A 5 [ B {4 71 5
FA RN T BRI R . ASOR R R A “ R 5 B (quality) ” B o e 4 L R R Ao )
RN KB (quality_a), PRAFIZCoMPRE AL I | P2 A2 S AR R0 5 v 0] U 58 4 — B0, EEOBTadE AT (el A -
RIS R 7 SN(D)FR, BRSSRH R IR R R A B R AUE 5% 48 TH/KF BB ENIE, RN
N R RS R e E AR bR AR R T SN B SRR i R ARt

Table 7. Robustness test results
7. REMAINER

(M @ 3) “4)
quality a apply transfer quality
1.3450™
did
(0.5497)
0.1723"* 0.2426"* 0.1159*
L.did
(0.0556) (0.0098) (0.0501)
28.1938™" 7.3514™" 2.2436™ 4.9602""
_cons
(10.0754) (1.0098) (0.3588) (1.8186)
P AL & & & & &
5% & & & &
Fhr & & & 7
N 445 435 435 435
R? 0.8446 0.9414 0.7914 0.8911

i FE W RIONRRERHER, HAr L U RERTE 10%. 5% 1%KTFEEE. TR,

2. A% AR AR B o v [m] VA P O AR B R AR B W] A AE U1 AR A A R D, FLE
SR A, AT L IR E BLRR R . SORFALIRRE AL . RIS S8 RE, O MRS AE
RN G AR N AR i RO SR RN I R R AR, ASOR R DR AR R IR S R R IR 2
SFEMAR R W e W B R, EOR S RO R N R R LR B R A B R
SO (RS REOR, e BB AR R EUR A E 5% NG KT LR ORI, S HIHR S R R IR
RS0 e I A e A R A Rt ELHERR 7 B IR R R A 5E R, 3 — DI E 1 R v (]
R EN o

6. FRMDH
SRR FOHR 55 R R A B (1) 22 AL B, AR SO BEREEAL | B R G5 BT X = A4 s
JEFF SRR o XA B TR0 70 1 H2a~H2c, T AEHR /R ECHE 2R 14 F L 57 508 ) 4

NIRRT REHEISRIE B SHEMRYE o 5 Bk 2 M7 IR A BAE TAS BB PURCR 2 15 R 2 AR X R
MIRFIEZE 5 1 R B ARG ARAL, RX0 T B ECRAE ML LR B R B E
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6.1. FMAXRRM

BN SS R SR IR AL A A 2R R R A P I SEEROR . A SCR A SR 7 A P T 2R 5 E
BT RBEAT 2 ALIBNA, AT a R 8 oo TR SO g BE T3 12 14 7 Hh A e i L 2% () e ik
EH . FELMHERE ., BAESRE= R L, ZOMREER Did ) RE0SEY BEIERK, T
HAELRFAITH, REGEIE 0.5112, TS0 B TR @R 1 R i A HES R IC AR . ML
AR TR AR A RECEON IE, (A RIE R B R, RYECRBORAEZA A T R 7 B
ERRIX 2 R I B R A T 2R U 5 ORI A 22 5 . B L SREE R A RIS AR B B4 I i)
BORRHIE S B 57, B RO € M F TS B, A S0 A8 7 BN T DRk s M S 6 = 31 i
Wi, Uk, SRR R R B A OR I ELD FA AT, BORAE B TS I R B B o )3
IVACESEER S §i

Table 8. Regression results for heterogeneous grouping by subject category

* 8. ERARRMSARYTALER

T JEEE TR
(M @ 3) “4) ®) Q)
apply transfer quality apply transfer quality
. 0.0414™ 0.5112"™ 0.2668™ 0.0453 0.2485 0.1933
i (0.0046) (0.1807) (0.1224) (0.0930) (0.1723) (0.1665)
7.7192"* 4.4343 7.1056™" 7.1934™" 0.8433 2.0449
o (1.2408) (3.4725) (2.3528) (1.6471) (3.0505) (2.9467)
P AL & 7 7 7 b &
% & 7 72 7 & &
FA & 72 P & P b
N 262 262 262 182 182 182
R? 0.9339 0.7822 0.8711 0.9530 0.8287 0.9089

6.2. ERIEFHRM

WG SR Z IR 257, A SCHFEAR R 738 “985 TA2” il “211 TAR” M J Hfth ks,
DA SR S5 R HE A AR A S AR AN R B AR i B e LR . 2 9 JROR T IR Z B P IR 43 2EL 1B S
S, RUBCERPBAEANFZR SRR EZER . “211 TE” SRAESCE S 1 LR &5
T, ] 5 H R (apply ) F1 & R i 7 (quality) AR & R #4650 (transfer) ¥ 43 B B 25 52 . AHELZ R, “985
TR A BAE L AIE)E ERRTHIE AR T “211 TR kR, (B ILAEL R0 7 T R D 5 N 5R %,
HACRBREST 211 TR @ik, X—ZRufelRT “985 112" M4 & A& AR 8 5%
FIAE R, C5CEE SE0 E TK BE A R A A A SR bR AR 7 s T “211 TR AR ) S A O R AR R R
H3EE SHE0T, HEAL N 78 0 BEIROAT B i 75 I (A 5 o SAORE . HRSS B R A e i A i b
() STt R R AFAE B S ) )2 0 5 S PR R €985 AR i M B TS A0 HES, T “211 AR mRIAE L)
GG S ERT ERME AR E . X —RIWAFE KRR R m R B s R A S it 1 SuE Ak
o
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Table 9. Regression results for heterogeneous groups of universities

FI. BRAFRMSEEIALER

211 JA E SR HIE AR}
O @ 3) “4) ®) (6)
apply transfer quality apply transfer quality
) 0.0268"* 0.3171"* 0.1663" 0.1019 0.0676 0.0554
i (0.0053) (0.0941) (0.0782) (0.0412) (0.1903) (0.0949)
9.3397" 0.3934 9.0507"" 42572 5.4566 2.7894
o (1.7568) (3.0915) (2.8369) (0.8209) (3.7946) (1.8912)
P A & & & & & &
=% & & & & & &
Fhr & & & & & &
N 214 214 214 229 229 229
R? 0.8833 0.8349 0.7848 0.9474 0.7620 0.8756
6.3. ERMX LR FEYE
Table 10. Regression results of heterogeneous grouping by region in universities
F 10. SRIMXF R ERYILR
R i PEHB
(1) @ (3) ) () ©6) 7 @®) ©)
apply transfer quality apply transfer  quality apply transfer quality
) 0.1798"* 0.2133"* 0.3229"* 0.1623" 0.4888 0.2798 0.0961 0.2301 0.4291
i (0.0501) (0.0520) (0.1166) (0.0810)  (0.4364) (0.3501) (0.1501) (0.4571) (0.4690)
6.9894""" 3.1516 6.1436"" 6.3061™ 47296  3.7271 3.7271 1.4677 5.8192
o (1.2138) (2.9770) (2.2835) (1.5467)  (8.3326) (5.9094) (5.9094) (7.7142) (7.9152)
Etil & & & & & & & & &
% 7 & & 7 & & 7 7 2
F 321 321 321 70 70 70 46 46 46
N 0.9431 0.8067 0.8857 0.9746 0.6874 0.9551 0.9551 0.7737 0.9499

TR SAT WA S5 B R B S ) 28 R T RE 2 52 DX ZE 7 (RS, S SOREREAS TRy R T A g2 2R
. PEE. REHEAT S, BT RV T, 210 B RS RIEM RS TIX— 2R, REHhX
AR R S R Y R 2, AR AR B Did A LA HIE . FAL SR =R EIE 1% K7 R
NIE. PEABHLIX R A A S ROR MR B 2k ., Hox R RlaE 58 E 4 7 IERfeEER], H
PAL R R R T IO RH, E 1%K 1 LR HREAN ARSI B AR, IX AT RES AR X 58
M GUE A ST RTHERE 1A K. F il X R A I SR ROR RN, DL MTBOROR e R % X

AR BB -

TR L3R 5 A SR ) R 3 A T XA A A R G A I ZE 5 Rt X SRR L AR R
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RESZIR TR EE R P I R UM, T U™ BUMIah A AT Rt T 2 QU 5080 -

7. ARG SEIN
7.1. HRGL
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B, SCRNE RS RMREER 2T HEE: NSRZERE, “211 RAMILE” &mZ R ER I BUR
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7.2. BUREIN
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T HIAL B AR W O H B 5 S SR B BT . X PRSI T, RS AL B I PR B A B
R TUARIAT AR RS, MRS BRI ST ANE S B0 #6282 iA 5B E A S

B ARSI, BORRCRTE “211 KAHLE” S ZRamh ErnES, X5E
SRR RE )2 R R . AR HA(TTOWE AZARIEIRBUEGR . 188 =B = A ES
RGN RBEARAL, HAVEe ) B T =B e St AL SN T Il . T8 AR s
PEEHL X SRS T S, ANERE AR RN B 7 RSO R BOBUR LR AT 3 . LRl 2 — T FE AR
TAE, W REARBA. EEXR . TP SRR A . AT S R TR TSN R e S R
AN, AU AR SR A B B DLSE B R AL, AR ). RS U
RN, @R EHRAA IS IRIEA TS INHA R, WEIEEA AR ERKEYgES
R R EREAREIN . METRFRENSNIEAR, BARESMEEREE .. TR0
EAia FRFER A R Y AR S T T AL O R ST, — R IIE R E BN, RERE R R B
BN E TR SR, IR

=, SEM R S K RO I U B 0 T U A RMAE N 3 B B RIS RE T KR AL TR
HE 1. mRNHETE AT (BRERHEBUR AU G BC/ME) I e s ik 55, IF G
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