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Abstract

In today’s world of accelerating globalization and informatization, human capital and science and
technology are becoming more and more important factors for economic growth. A dynamic panel
model using data from 46 countries in Asia from 2000 to 2021 explores the link between human
capital and technology adoption by integrating three dimensions of human capital: the “learning-
by-doing” dimension, the education dimension and the health dimension. The results show that the
link between human capital and technology depends on the type of human capital and the nature of
different technologies. The type of human capital formed through the mechanism of “learning by
doing” is likely to be the most important factor in technology adoption, followed by the dimension
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of human capital measured by tertiary education enrolment and, finally, the dimension of human
capital measured by life expectancy. In catching up with the technological leaders, latecomers need
to strengthen the accumulation of “learning by doing” experience in human capital. The adoption
and diffusion of technology can be better facilitated through targeted analysis of different technol-
ogies and the adoption of corresponding policies.
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NHERGHERZ AL FEVR R — 71, AR HEARBDEREES, FOER DT
HTRERBRONAREATHR . AR H—77 0, ARG NI EARGEIIER, FOEA
B AR E— EMBE KPS R RE AR ESR . Bk, ANERSERZBEER T —4
BRI PERR, JLRMESN AT . SR, A SRS BR8] (1 AH BLAT F A2 i 5 AN 2 2404 A — 250
ANFER . WX AT Z BAAEE N TR AR SR 22 A 2200, 36 7 S Rl 222 R 4 5 T 22 5 18 K Pkt
FERTT I Bl, R AN DBERGHARZE PR R, AT KA L feg e, LU EmH
PR R S B R R B R i, % T ERAR A BRI K I AR AR AR, (R S T RS R SR A

BEX[1].

WRE—NMANFFEEE . HARREREIHX . N5 L ZRIAE BRI 95 3 i s 2R
M55 sh )1, AR LERRRIZE T, KR asE SR REMAE KI5 ah#E . ah, TMEREH
BAIEIT NSRRI, D& S 3 IR RE, M R IRt T iR KIS 4 .

H AT T NI BEA M 875 F A AL . R VR AL T 08 BOR BUE R R R RE2]
[3], #ERARERERT AR, —BOEBCFRAR T3 2 B8 4, 10 — SOk AN 55 A
T HCE fabr I\ R N 1% A, Fleisher 1 Zhao (2010)AA2: K LB 6115 N ELEE (4], fa[3§3%(2021) L
BRI mSEAE BRI, ERAER BB, Ho, Barro(2013) I\ Jyfe fE 2 fem A 1% Ak e
HIEZERER, WA G o =18 h5[6].

KT HE SHARY BT, Nelson 1 Phelps (1966)$H T —ANE T AN S ABE I BARY B A,
Fa tH BB R ARY BOR & PR 6KA B s, B R E2 e BE S BR D E FE M 55[ 7] . Benhabib
F1 Spiegel (199X HAY B AL BT TR 58 HA Frda e, MATRI, NI BEARX G5 KA AEH
— PR B A P R K B AR A, — R R R R HOR (3G K 1 (AR . A
AR I, (a4 Y L BB E F S 3, T HLAX R B o R 22 SR I 46 /N 95 (8] - B T ¥:(2010)F
LR (2010)f5% T Benhabib-Spiegel #FEATHF 7T[9] [10]. L iAHL R4 4 TR AL P2 KRB A AE AR AL
BRE, SR, A e SRR B IE A S B R AR A, T R e S R B TR A R 4, R
TIZIEN AN AR ER[11], RERERZRHZHERIEW, GRFEEANE., BIRAE. I
BRE ., AT RBEERAE RN ER AR FRME, Comin Fl Mestieri (2014)42 H —Fh 7 &84 A K H
5y #rr R, BEBIEEAR R MEE[12]. Asif f1 Lahiri 02 DFF 5 T HARKE HRE, IR T A
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TTRARKEWARIR S BRI Z K AR [13].

BT [ AT T R AR EE, BATAR DU T N\ B A BARBOR B (i 7e b 2 b, [ g2
FX TN T EASRRLZ B BARR I BAEAF LRI “ Tz ” HERER BARK 20
JIH IR ST A o AL, A SCER A [RIE B BN 0 B8 A2 15 X B B FH 9 BE A ANRIAE AT, DA AT
AR BRI H 28 R R X — B e -

2. fREIT
2.1. HEHEFESEEG

AR 2000~2021 SEFEH 46 A E ZOHKEE , e 2RI T FVRAT B e, SRR B0 18 4
(BEIESETTIEEAT A B
NTHARANNEAGEARRHMRR, ASCIESHIE D F E i RS, Wl T A EAEE
AR Z IR BAT X % 57, 30K -3 300 30 1 T A A5 2 rh A7 AE AR IR R R, A SORE B R AR B R i /S
—HWE R ARSI AR, WSS TR A, B
Iic,t =a, + ﬂlfc,m + 71ch,t + 72Xic,r + &,

b, T RFEARMBEREE, HRFANEA, X R AR, o REET. Fhrs e
SR, EXKce, ®fhe. BXE, 1, FEBEHEER, 1 00,

2.2. BEIGEMIEA

T HARAE FH 58 IR ARIE R, A XS Comin M1 Hobijn (2009)H 4 45 A 52 SCHI A, il it 7€ ik
R AT 55 ATl B R A TR AR P B BB AR R AT B [ 14] 0 A SCEBUIHARAM R 8y BN
P (net) B F 1N % AR5 #H(ser)s MU (air). ALARTH 2B (fer)s &5 F A % 58 £ (fbs) . &F1+77 &
N BB B (atm) . LML (tra) »

KT NBEAMKARR BRI, BT AN EAGFENH RS, XA EAREITENL, ACIAT)
BRI =AGEE AT, B — AR R T A fabnid: L S5 808 N (enVE N AN D BRI E AR bR
Fihb, AR Z TR AR R N BEAR I RGER , WCKS (8RR 2 TV A N T R AR AR AN Y R AT
7T, FATLATUAA fir(le)Rom .

TR =], IR U EAMHBEZ AR —ERR, KT ANTERER “Frhx”
YEE RIS HOE Tk, R, iR L M AR S ACPAR AN, AR - BN, A
CHHE” IR B R B OR[15] [16]. JE SCRK AR B 5 — B RS B AR 5T <R B4R .

2 18 3 oA BH 22 o6 RS B AR SRR BE s, A AL 1 B DL R R A . Ah E B PR (),
TE G SRAR VAR 56 FRATTIE 4k 21389 i A 35 GDP (gdp)fF At il A8 & .

3. SCiES
3.1. TENERMESEIT O

FEFRTT SRS HTHT, AR REAh B RHAT Tt 5N, Oy 1 Sl 2 B KR i 5
Soit AT R AL, AME BRI B AN LR TT, A GDP $AN 3R T, Bl b B A AR v St
THERORE IO I3 1 BT

3.2. SCIEER SR
ASCHIH STATALT ¥4, 5% Arellano 11 Bond (1991), 5% FH Zh 75 B B A A 1 1 SURE AL THIEE[17],
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Table 1. Results of descriptive statistics for variables

= 1. TEMAMSRITER

e ¥ifE i w/MA PN
BB NF 2 (er) 32.78 22.51 0.196 117.10
T (le) 71.82 5.79 55.30 84.56
Hi 2% (air) 1607.00 3675.00 0.00 25,395.00
173 AN E B EGRHLEL (atm) 4329 47.42 0.00 288.60
LB (fer) 364.90 1401.00 0.00 19,172.00
FEM A i H(net) 33.44 31.08 0.00 100.00
A3 H N & T8 B (fhs) 6.77 9.20 0.00 4427
(SFEPNEV L RnE (D) 13.97 12.98 0.02 60.64
[ N2 RS 4 B (ser) 1459.00 9342.00 0.00 128,378.00
LAV AI (tra) 324.30 742.30 0.12 4532.00
HME B B (fdi) 0.63 2.606 -0.76 34.41
A\ GDP(gdp) 6.54 34.78 0.00 759.50
Table 2. Test results of GMM generalized moments estimation method based on dynamic panel models
= 2. ETHEERERA GMM T~ BT ER ISR
variables net atm ser air
0.848™** 0.532** 0.966*** 1.186™
Lagged variables
(0.0624) (0.114) (0.0409) (0.0934)
0.245 0.740*** 352.1%** -9.093
“ (0.140) (0.185) (90.28) (6.027)
1.888™ 0.868" -1,326"" -13.31
te (0.672) (0.515) (483.8) (12.61)
. —0.243* -0.0623 65.90 -83.16"
o (0.0966) (0.180) (86.79) (35.15)
-135.8"** —66.34" 83,770 1,118
Constant
(47.56) (38.56) (34,207) (968.4)
Hansen test 0.345 0.434 0.082 0.519
variables tel fer fbs tra
Lagged variables 0.515*** 0.963*** 0.962*** 0.839***
(0.129) (0.0170) (0.0857) (0.197)
-0.115 0.0223 0.0126 5.496
“ (0.0958) (0.308) (0.0198) (3.567)
0.590 -2.321 0.316 —6.949
t (0.536) (1.946) (0.219) (4.419)
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fdi

Constant

Hansen test

0.0959
(0.106)
-31.77
(35.16)
0.352

1.950
(2.116)
175.9
(139.3)
0.313

0.0654
(0.0501)
~22.46
(15.84)
0.788

-21.75"
(12.05)
381.9
(264.1)
0.634

i

o

TN U RRORTE 1% 5% 10% KPR, FE S A OARAEE .

%2 R ERURERE N (el E M AT B AR EYEE 5 EBM (net) H 3D HGKHL(atm)-
G ARG A (ser)IX L R FE bR i 25 HIEAROG, XF MR REUE 57008 0.245. 0.74 F1 352.1, 1 BHARXT T
5 RSB NFER LRGSR AR, X HBEM B ARB RN B fr(le) 5 % Wi A
MR A R AR R, A 5 BB (net) AT E ZhBGRHL(atm)iX I EERIEFR IO RSS2 BN IE, 5 s
EHE NSRRI N TR EACLE AL, 75N ST AN R GE T 45 AR 55 . i e
[A 4% & (Lagged variables) ) REANTE 1% 1 535 7KF I HASZ IR, XFR[ENH R8N 1,186+ H/ME
N 0.515, SX RIS BT — B0 A A FH 53 AR 2 e AR A FH 58 2 () A7 R IE ARG, X AT BEfdRE 7 N 0 %t
REEBARY HOLFE P IR LexE DLRE B 4ERE, an “Frbas” 4/, SHTANEREARLL, BOARR AT RN
XA R 2 N ST G AHE AT i T 4ERE, HURRANFRMT R 4L, 992 @ RYEE .

Table 3. Tests for inclusion of variables

= 3. MAT 2R
variables net atm ser air
0.818"" 0.505™ 0.965™" 1.186™"
Lagged variables
(0.0768) (0.234) (0.0457) (0.0943)
0.0483 1.384™ 362.8" -7.932
er
(0.208) (0.635) (95.98) (6.125)
2.662"" -1.708 -1094"" -16.04
le
(0.852) (2.091) (454.1) (13.67)
-0.156 —-0.150 44.51 —83.86™
fdi
(0.153) (0.366) (81.36) (36.25)
0.243 —-0.101 —48.33"" -4.227
gdp
(0.294) (0.144) (14.88) (8.748)
—185.8"" 98.41 66,831 1306
Constant
(59.48) (143.2) (32,463) (1034)
Hansen test 0.467 0.706 0.087 0.590
variables tel fer fbs tra
0.817" 0.963"" 0.640™" 0.949"*"
Lagged variables
(0.0778) (0.0157) (0.0834) (0.120)
0.0844™" —0.00161 0.337" 2.099
er
(0.0294) (0.393) (0.126) (2.006)
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—0.0302 —2.245 0.0959 -3.017

e (0.0564) (1.902) (0.469) (2.132)

) —0.0597 2.908 0.00124 1.827

o (0.0359) (4.919) (0.105) (7.233)
—0.104 —0.0736 —0.155 —0.447
edp (0.0932) (0.199) (0.222) (0.548)
2.806 170.9 —14.59 174.0

Constant

(4.053) (135.9) (31.90) (126.8)

Hansen test 0.525 0.142 0.850 0.308

e LN A IERIRTE 1%, 5% 10% KPR, S N O iRERZE

FAELERBIY P INN N GDP EJuf i3 &, 45 Rk 3 prid. nfLLEZIAR RIS ZRM AR, Ll
A NSRRI RARYER b, B3 HIEAHSC R BORIR bR ] H R EUE R 362.8 N4
SR HAR, BB/ 0.0844 g g . 7 3 45 R FFER BB R F i B IR K 3 A\ %
MELIETRR) “ T iR, HUGEDGRSEEE AR BANGEREL, Saf NI BEARIERYERE, §iid
KT NEAGHARZ R R K S5 R ERRE AR I Th SRR, WA L B € S A THE R Al
—ERRENE.

4. S4EEVASHh

oz FURAT B e b AR e B R s N 2K e IOV E K RSN E 5L iR
NEZR N TAET 704, AT BT TR 46 4> Z 70 s N Sz pim SN K RSN R A
PN ZGX P, sk 4 iR
Table 4. 46 countries in Asia grouped by income level
= 4. T 46 NMEFIBBNKFESE
LG E TV ONEE S HAREF SN S AR [ 2K

FTR AR S B B AR, SCREERELE. L), 0 FndcE. AP B, g2 mmE . 48, RiE
AL KRERE. BHEEE BT2 . REB/RS DRTRAE. B 28, 24, ZEH. WE2R, 406, Zd4. BEAR. B
. W, B, FE. BEEW. R FUHE, JEE. BE e, KN SR liE,
W e, BEEEE, SRR, Dok, RE. M. FUET. S8R 3 CNRIEME . FIHE 800
+EESHH, +HH JCAE ., 1A

Table 5. Subgroup regression comparisons

= 5. SARIVIEER

variables [EL O EEE T ONEE NI AR AN BARHSON T 5T A
net net
0.971°* 1.052"*
Lagged variables
(0.00811) (0.0161)
—0.0122 —0.00102
“ (0.00919) (0.0225)
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le

fdi

Constant

Hansen test

variables

Lagged variables

cr

le

fdi

Constant

Hansen test

variables

Lagged variables

cr

le

fdi

Constant

Hansen test

0.0519
(0.0663)
-0.141"
(0.0707)

2.318
(4.937)
0.147
ser
0.975™*
(0.0812)
67.63

(115.1)

483.6
(556.4)
2193
(652.7)
—39,749
(45,291)

0.427

tel
0.966"""
(0.00997)
0.0152"*
(0.00487)
—0.000417
(0.0160)
—0.0800
(0.0572)

0.149
(1.132)

0.947

0.144
(0.0948)
0.0622
(0.146)
—8.409
(6.839)
0.495
ser
1.110*
(0.0350)
9.483**
(2.996)
—6.840
(21.31)
14.00
(28.78)
262.4
(1517)
0.138
tel
0.990™"
(0.0215)
-0.0224"
(0.0126)
—-0.0514
(0.0380)
0.00612
(0.0178)
4.494
(2.716)
0.834

W UL T IERIORTE 1%, 5% 10% KRR, FES OARREIR % .

Brubz Ab, 45 ELIBER 0 45 SRR N K s S ON B SR i e R AR B R EON 0,971,
AREF N AR [ S THI AR s i R A2 B RN 1,052 224 IR S5 2 O 45 AL R i N B o i S5 RN [
X AR ¥ e R AR R EON 0.975, ARSI S ARISON [ SR Tl B s J5 R A e 1 R 808 1.1105 [EE
FLL U PR 8 R s e AN B e S5 TN B S T i i (A A2 5 K R 0N 0,966, AR ARSI B ARIS N B 5 T
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A e Je PR A R K AR O 0.990.0 I RIS B AR SO [ 5T AR 4 3 i 1A ) 2R 8CHT R il A

e SISO [ A i s DR AR R R, XA LT 5 S AR R AN SR N 5, o epra”
UEPETE N R, — ok, X RAFIN KARSN [ ZK Z 2 SR GIRTHIIERE S, HEAS LB R A5
[E 5K, A SE B 2 I BCR S EMBI R, 22 B XE R AR AR e S v 22

5. G EEN

NS BRAFMBARNRH, EFFRHARR=AYEE S, AR mERWRANITEAR “F
e YEE, HMIRRDRSEHENFRITENLERL, SR ERYAER .. ORI EHE Z IR R 22 %
H D2 RHBARRINZE, HAREBOR, #EPRRMOR, Rk B XAEIGEEOR G E X B E, 7 25mtit
ANABA “Frpg” I R, IREmEmSEEAE AR 50 Trse” g5, @ EUF IO POk E
FERERE AR, Bl 5B BER A, @SS sl Fst, g R bl 2y, ok
W41 BP0 EUAE AERE, B AR B TR AN SR, HES IR B A SRR A s o T
REYESE, G VUBUR IR 2 3% AR HEHCH BN, Inom i REANIR A9 B, B TH 20 AR i R 2R3 5
XA

FERIEFEN S35 A5 HARR ] 2 16 FRTBR 2R I S5 B 150 22 At N B A ST I AR AR 233 30 #r o BEAH
AR BOR R 51688, RO AS R EORBEAT M 70, TR IR X R B . i SR T
—BOR B 4 B AR R SRR R AR R AT R A G BRI Z MR R, 4k
HAE—EiR%E, HEXIH 07 MBERE

SE 3k

[1] A%, BEA FEAE SR RS ——E TR 5 N 8 A W 7R R R A 1], BHEE A,
2021, 39(1): 129-138

2] Wk, BEERE. P EAEARRER D] B E N DR, 2015(1): 70-78.

[3] ki, #AH. BE AN BEARBENEFEK M —E T K =AM X WSHED]. gk 5k, 2023, 39(22): 73-
77.

[4] Fleisher, B., Li, H. and Zhao, M.Q. (2010) Human Capital, Economic Growth, and Regional Inequality in China. Journal
of Development Economics, 92,215-231. https://doi.org/10.1016/j.jdeveco0.2009.01.010

[5] M43, BRER, tgte. BT aira i E R AR E®ERF AEAKFUITI]. 88 545, 2021, 37(6):
44-53.
[6] Barro, R.J. (2013) Health and Economic Growth. Annals of Economics and Finance, 14, 329-366.

[7] Nelson, R. and Phelps, S. (1966) Investment in Humans, Technological Diffusion, and Economic Growth. The American
Economic Review, 56, 69-75.

[8] Benhabib, J. and Spiegel, M.M. (1994) The Role of Human Capital in Economic Development Evidence from Aggregate
Cross-Country Data. Journal of Monetary Economics, 34, 143-173. https://doi.org/10.1016/0304-3932(94)90047-7

(9] BT ANABUAR. AR 1454 bR A R A ™ R K —— 26 T =R (RS B2 () SEE AL 38 (0], T 22
2010, 36(12): 94-104.
[10] AR, BRI, A BEAXS 5 K AR B T T T[], 205081, 2010(1): 42-51.

[11] Lipsey, R.G. and Carlaw, K.I. (2004) Total Factor Productivity and the Measurement of Technological Change. Cana-
dian Journal of Economics, 37, 1118-1150. https://doi.org/10.1111/1.0008-4085.2004.00263 .x

[12] Comin, D. and Mestieri, M. (2014) Technology Diffusion: Measurement, Causes, and Consequences. In: Handbook of
Economic Growth, Elsevier, 565-622. https://doi.org/10.1016/b978-0-444-53540-5.00002-1

[13] Asif, Z. and Lahiri, R. (2019) Dimensions of Human Capital and Technological Diffusion. Empirical Economics, 60,
941-967. https://doi.org/10.1007/s00181-019-01777-3

[14] Comin, D. and Hobijn, B. (2009) Lobbies and Technology Diffusion. Review of Economics and Statistics, 91, 229-244.
https://doi.org/10.1162/rest.91.2.229

DOI: 10.12677/5a.2025.141008 78 Gt 5 8


https://doi.org/10.12677/sa.2025.141008
https://doi.org/10.1016/j.jdeveco.2009.01.010
https://doi.org/10.1016/0304-3932(94)90047-7
https://doi.org/10.1111/j.0008-4085.2004.00263.x
https://doi.org/10.1016/b978-0-444-53540-5.00002-1
https://doi.org/10.1007/s00181-019-01777-3
https://doi.org/10.1162/rest.91.2.229

FHr i

[15]  ARFGHE, ZEMEC. T 2 BB ——K [ o B Al b Aol Kl O RE AR (0], SR 2255 3G, 2015(2): 20-40.
[16] Conley, T.G. and Udry, C.R. (2010) Learning about a New Technology: Pineapple in Ghana. American Economic Review,
100, 35-69. https://doi.org/10.1257/aer.100.1.35

[17] Arellano, M. and Bond, S. (1991) Some Tests of Specification for Panel Data: Monte Carlo Evidence and an Application
to Employment Equations. The Review of Economic Studies, 58, 277-297. https://doi.org/10.2307/2297968

DOI: 10.12677/5a.2025.141008 79 Gt 5 8


https://doi.org/10.12677/sa.2025.141008
https://doi.org/10.1257/aer.100.1.35
https://doi.org/10.2307/2297968

	人力资本与技术采用
	摘  要
	关键词
	Human Capital and Technology Adoption
	Abstract
	Keywords
	1. 引言
	2. 研究设计
	2.1. 数据来源与模型设计
	2.2. 变量设置和说明

	3. 实证分析
	3.1. 变量的描述性统计分析
	3.2. 实证结果分析

	4. 分组回归分析
	5. 结论与建议
	参考文献

