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Figure 1 Analytical Framework of Technological Capability Upgrading of SMEs
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Table 1 Characteristics of Sampled Enterprises
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Table 2 Impacts of Internal and External Knowledge Acquisition on Technological Capability Upgrading
and the Test of the Moderating Effect of Internal Knowledge Acquisition
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Table 3 Impact of Internal and External
Knowledge Acquisition on Conventional Productive
Capability and Technological Innovative Capability

2 h HAEft 1. i n ¥
WAL BOREIFREN

AESHE & -0.150 0.767**
MBI R 0.403" 1.077**
et &5l 0.574"* 0.601°"
hEEE 0.077 0.539°
PORVF AT B 3K -0.113 -0.108
BN 0.336 -0.546"
-2 fERT AR 579.573 518. 646
WERR Ty 17.490 80.224
R 0.008 0.000

E R A = 4 £ logistic &2 AT AR

RERESHEAREHRA T BRREREZNEANIEM,
H, %A 3 848 0 F B ) 3 .
53 ABAIREBAPAEARR
RIERDBEY REMN PN TROERET,
oF PR BT A R B IRT R B9 R A R R A 5 S
RRA=Z4H#T REHERLE4, F—-4H BBAET
fit (SMEBAHRREB) M ERENRIAWEMES B
EFOEMBENAERREAT — B8 5 5 26 5
Br. MR2WBI3ATA, fe b &5 B2 E4E.0F
AN 3FAM MR R B AR N EIAA R
EHRW, ERFTRELHERRBAREE BT
— R AE AR RRESHE RS HE HES
B MR SEAREARAZEGPNEM, BT
EARF TR KA EHRUARE, HRAHEAR
MERBRBER, F -8 HFH oA E8, KKK
5 B AR A (HM 0 0 R AR B ) X o A 2R A (P9 AR R R
B MR R E R E (R ABER 6 FA 7) Ll
AAEE(AFAREIR) SEER (EAREHEFA)
A9 52 W R A R 0 SRR B A, AR A SN R R PRI
BELH—HORELAWARKREAN. R4
BRI 6AI I, B R &5 3t HESGENARHES

R4 ABAREBNPNEARR
Table 4 Test of Mediating Effect of Internal Knowledge Acquisition

HAER 1, HAR2, R 3:
5 P ERRT BHEMRFER AR AET

BRI 6 eV R 8 BRI 9 AL 10 A 11
B 1.237°"* 0.215 0.386 0.271 0.338 0.268
BEZHM -0.637" 0.019 ~0.053 0.007 -0.019 -0.033
il HLRE 0.330° 0.468 *** 0.459** 0.437**" 0.505°"" 0.416"""
4 b 4F i 0.043 -0.076 0.008 0.003 -0.043 -0.037
A EE (M) 0.927°° 0.187 0.694 " 0.601" 0753 (LT3T*
Feit v & 5| 1.349°* 0.341 0.805*** 0.693""*
MEE1E 1.844°" 0.851°* 0.671°" 0.483 0.663°" 0.485"
&ML -0.708 " 0.035 -0.413* -0.342
BRI A 0.540°
EHHRFFR 1.030 """
-2 {ERT B M 414. 855 552.859 609. 165 656.047 431.630 518.151
RSy 153.582 39. 746 64.291 69.926 44.287 72.084
o 0. 000 0.000 0.000 0. 000 0. 000 0.000

EMAOABRAVTHREEN A AL T B AA =5 % logistic @B LR,



26 B HF}2£ (Jounal of Management Science)

2013 4£10 A

BEMIERER, RSO AMGLEE B E NI
W MR T AT, R AEXNEEARTESR
BEMEMPWE; M R2ER 200, AR RZNE
BHRRFLZEMERENRAFTEENED LR,
DAESREY, S5 HREF HRIIEG
Xt AR BE H R I HI R = A A — B 4 2 E R B
RCHW AR IT R IE W RETE BT & A AF X R
fENRIAMBE I P REP BN, B=H AR
fit | o /78 ik R B A B IS 07 R dn R A R A R
AEAERE UHRE2PHMIR MARE, W
WHRSS PSR ARAWEBIMBER O
MEMAFAZEARHEZE, Bt B &5 X
TARRE NI B {5 8R B2, U B B R E SR
HB A5 5 AR e 0 8 T Z [0 E B # 4 A 1E
F 5 BF & B FF FBE & S0 6 3 B2 R RE O 32 5 9 B i R
HEE AVARBEEETRES2PAEM.
M3 4 f AL 10 FHE B 1L AT &0, A o A 7R i 2 0
WHEZE, TR A EM B EF KT B R, B0
RAASPHBEKT , UHAERNRFRERRS
ESHARBENERAZEERFH 0 Fi1ER

6 %ig

A B 55 N P9 L A0 EB 0 AR 3 I AR BE 3 AT R KR
AR F /b ERGE S RAGE W, I3
PRI 0 2R TR R A O Y AN R P A R AT R R OR
# T E A B ZEE NS ER AR R B E] R AR B R
U BT S/l 2 B R R M, B
RE®WT,

(1) PIFB B & 04 38 R0R FF B 3 o b ol R
REORAFBRENEMEmE, EH P ML ERA
HABH REERASC VA OHERMERAEY
FE& A RE{UAR B SR FR MR, R A, &
SRR AR Al A R AT YR R B A ol e K T AT
HARA A LE, EREIE ST Ba, AR
B ZWMENHAREANRE, XTRELHE T, HE
/MR BB K FIRE O R R, A R I R
BEUR LN 5E 5 Ak kA FR A oIl T A 3 T [ A, %
BHAGR AT & L F A B 2 R X — [a) A Y AR
A, EAMELRERAANTHERES L LR
HARBAOFMIER  BREZETEHEMAFZAEH
FREMEEER AMALEREMCEMNREHY
R

(2) S0 38 50 R 3R BB 3 o b e ol R BB 82
AEEREER, BEXHAMERGFERAER. 5
HoAth A EE AR SRR AR L, SR & T R R
AE 7 #8219 IE 1) e B oA B E U0 R B AU R 4
PR, PSR T EMBERES HLE PN
5 7 7 A R ) 5 o 3R HRRR I BB O s B R A R X
HABIBRA LA B ENEmMZ W, AE 2R
A FE R R A 4 ok B R R A S R R B R
KHP /ML ERER S AR RS ER
*h B B IR A R IR B & A% A ol B R fE

RIA B3 1 01 5w, AR TR 4 olk A
REAMET, XAERB THEIICSERT D
A b X A1 358 A R0 R B O R B, A T B IR T PR AR
W DB AR IERE X EFF /AR AR
ARET G EARFTRM XN ERBIRABE BE
Fw, TRERE THRAFTHRBENHER EHERR
BEAR ZGHRHTHEERNMRAZR T HR, AFF
N BB AR T RECR BB RE B 3. AT,
It AR S 7B E1 R IR IR A FI T o /Aol 9 1R RE A 3R
Ft, A AR B 5 BT IR 4 48 0 5 B 5 A9 DG AL H
o v 338 & i AP AR R

(3) P9 30 R L3R Bx S R RS K BB )
RIHH R AE A R, I B AU E 89 50 3 AR
KREABRA PR BRERE, F /&g
et B4 5| UE MW & A1 T LU 3 i E IR R
16 3l , JE T ] B R SR B T 4RI X TR R i T
& 51 BT 40 3 B R A ll 9 P AR TR R Rl
EOARAEHFMITEME. AWM EICSH
REHBRAWPAERREE, FRABRERIA AR
TR BT & 50 A 4 ol 3L BB B R 0 B R TR BR,
2E T B X B R B 7 38 7R A 1) R e . A B LT
EUMARGHESHEAREARANXRBE RN E
i, 3% 0T RE R i T WF & A 1 X 241 2 (] A9 B DA B LA
RHEBRETERMER A TREFDELH
BHAPTRAMBIE . ABFFMN B2l 2
PR 38 SR TR R BT A ) S R R g BBOBE 5K B R A A
P, 0 T R S0 B 1R AR BRAE O B — R i B A
— MR TS RS

(4) /i gl B MR K, BR A R T 4R 74 R B
B AR EER. SR eNME,
WREAELVEEEAFN L, EF M T L AN %KE
HBRBFEHHRA, LTRERG THERARERLR
JE R E R E LR AR S R AR A R
B, 58 AL EHMREBER, B &%
b B 7R BB BB ) BE SR AE B . X UREA P E A+
AR AR AL EREAAHREN, KESBERE
AFEAAEERRE P DAL ERENHRRERE B
o

fps g olk 2 o [ 22 B BT BR Y A ORAR o, R
FERARE AR, Pk B TR BB S R
B—TIXRAERHEYRENES, BRFEFEF
/A b B AR B O K 3 A SR, AR B 9T N AR S [
BRETIHELENER. ORAPINELHEE 5
PEURA MR, (B2 A BE ST P R F 22 0 R R
TR, BAUREE A SNRIEKR 5 R IR R R
PN IR S LR B EE Rt i A B
FE M) IR & B, AT PYAR AR R B P ol 7 B
ARAENRI T EERME . BB Bh /D olk 554
BIRO G RAE T H KM BE, Bl K5 0804 X
HHERARERBRERZE, MK FEREFS
RN T R Z MRS R TR R R Y. AT
WF & A0 B 7 3k A8 B b /£ b 5 5k R R B IR 3



55 H

R /R A SN RIPURIRS HOR BE ) 3271 SKERT ST 27

N MBRRERARRENARFEREF HNXBE
o Q&5 PR A X /ol 59 P
MEMBARORABEARENEDIER, TR
R ERMET B4l B M RK I &, ik
SNEHMENMHREE -ERNBERRR, TR, $
ANl B S B B 7 SR 1 R E SRR TR RO
. BACEAFZ /AL ITREMIFEK RN
HMRRR BREETABRNTHEEAFTEN
AT N, W T XA ER AR B A ORI . R X
— [ f) < 8 R ) S B R B TR AR B R e 2
PAL A0 R AR B B 3l A R PR R .

AT ERX A ALWEA S RIRKRS
TR BE R I Z [E) BY 3¢ R AT IR R R AR IE,
B —HEEXNEL, HEFE—BAEZL,.F
HEEE - LRI, OFFENSLFARE T
b5 3 X B B I T A A A R X LA
HEBR 2% (X 38040 ol [ A 5 0 2 L, £ )5 T %t X
B L By R AT T RBE AR I B /] K A
1G] 7= lbe 0 S 7 288 20 gt £ ol 76 R AR IS 1 R RE ) 4
HTEHESR QBB REFHH LY, AR RA
e AR AR BUR B AR RE 4R T b AT BB W L2 i HL b R R
MARER , MAREINMBRIFE, 5B TE
LHEMAREERR, BE X/l A AR
FHBBEN;OFAMANEZIENERET LA B
A 25 B 2R 15 B B R T RO, T B R RE O RO R — A
B B, ROk AT LA BE AT G B 43 A gt B SR i
W, LD DL TR RA NI SN
B [ B Bz ) R 2R BOHL A -

BEM:

[1] k&M, RFIL. RESIH Y /holZREY
FEFERREMENRTLI]. F EHEKRE, 2009
(9):23-31.

Zhu Yanmei , Jihong W Sanderson. The key obstacles
against development of innovative SMEs in China and
their solution[ J ]. China Soft Science,2009(9) :23
—31. (in Chinese)

Van Gils A, Zwart P. Knowledge acquisition and
learning in Dutch and Belgian SMEs: The role of
strategic alliances [ J ]. European Management Jour-
nal ,2004,22(6) :685-692.

BEEE R P PR B kT A 4 ol R 3R
WG R M L UER S [T]. R E SR
AR HE ,2012,33(10) :129-136.

Fan Xia, Zhao Danping. An empirical study on im-

(2]

(3]

pacts of technical property on technology acquisition
mode selection of SME[ J ]. Science of Science and
Management of S. & T.,2012,33(10):129-136.
(in Chinese)

Yam R C M, Lo W, Tang E P Y,Lau A K W.

Analysis of sources of innovation , technological inno-

(4]

vation capabilities, and performance : An empirical

[5]

(6]

[7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

study of Hong Kong manufacturing industries [ J].
Research Policy ,2011,40(3) :391-402.

Hung 8 W, Tang R H. Factors affecting the choice of
technology acquisition mode ; An empirical analysis of
the electronic firms of Japan, Korea and Taiwan
[J]. Technovation ,2008 ,28(9) :551-563.
REF . CLE, T5H. AMBEAEERI & L 4
WEARGEHERATRII]. BIFE R, 2011,
32(7) .85-95.

Song Baoxiang , Peng Jisheng, Wang Wei. The up-
grade effect of external technology acquisition on the
domestic firms’ technological capacity [ J . Secience
Research Management ,2011,32(7) :85-95. (in Chi-
nese)

Wi, 045 4. o /b 4 ol F 0K B 3T RE D 5 A
HEMHXAHR[I]. MREREEH,
2013,25(1) ;24-35.

Chen Yan, Fan Bingquan. Research on the relation-
ship between open innovation capability and innova-
tion performance in small and medium-sized enterpri-
ses[ J]. R&D Management ,2013,25(1) :24-35. (in
Chinese)

Alvarez S A, Bamey ] B. How entrepreneurial firms
can benefit from alliances with large partners [ J].
The Academy of Management Executive, 2001, 15
(1):139-148.

Tsai K H, Hsieh M H, Hultink E J. External technol-
ogy acquisition and product innovativeness ; The mod-
erating roles of R&D investment and configurational
context[ J ]. Journal of Engineering and Technology
Management ,2011,28(3) :184-200.

AL, BRI E. HAREM T RS &S
KAEMFELT]. B2 0F5,2010,28(5) 741 -
746,776.

Zhao Wenhong , Liang Qiaozhuan. The study between
technology acquisition mode and firm performance
[J]. Studies in Science of Science,2010,28(5);
741-746,776. (in Chinese)

Kim L. Building technological capability for industri-
alization ; Analytical frameworks and Korea's experi-
ence[ J ]. Industrial and Corporate Change, 1999,8
(1):111-136.

Lall 8. Technological capabilities and industrialization
[J]. World Development ,1992,20(2) :165-186.
Choung | Y, Hwang H R, Choi J H, Rim M H.
Transition of latecomer firms from technology users to
technology generators : Korean semiconductor firms
[J]. World Development ,2000,28(5) :969-982.
Figueiredo P N. Industrial policy changes and firm-
level technological capability development : Evidence
from Northern Brazil[ J]. World Development ,2008,
36(1) :55-88.



28

B HF}2£ (Jounal of Management Science)

2013 4£10 A

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

B EARFISBROFHHEKX[T]. BT E A,
1999,20(4) :1-7.

Xie Wei. A new mode of technological learning
process [ ] ]. Science Research Management ,1999,20
(4) :1-7. (in Chinese)

TR, IAE. ETHARENEKY
BRI [ ], BHATE 3, 2008,
29(3) :28-34,59.

Peng Xinmin, Wu Xiaobo, Wei Dongwei. Research
on the mode of firm technology acquisition based on
the growth of technology capability[ J]. Science Re-
search Management , 2008,29 (3) .28 -34,59. (in
Chinese)

Kim Y, Lee B. Patterns of technological learning a-
mong the strategic groups in the Korean electronic
parts industry [ J ]. Research Policy, 2002,31(4):
543-567.

Figueiredo P N. Learning processes features and tech-
nological capability - accumulation ; Explaining inter-
firm differences [ J ]. Technovation, 2002,22 (11)
685-698.

Galunic D C, Rodan S. Resource recombinations in
the firm ; Knowledge structures and the potential for
schumpeterian innovation [ J ]. Strategic Management
Journal , 1998 ,19(12) :1193-1201.

Grant R M. Toward a knowledge-based theory of the
firm [ ] ]. Strategic Management Journal, 1996, 17
( Special Issue) :109-122.

Kessler E H, Bierly P E, Gopalakrishnan S. Internal
vs, external learning in new product development ;
Effects on speed, costs and competitive advantage
[J]. R&D Management ,2000,30(3) :213-223.
Laursen K, Salter A. Open for innovation ; The role of
openness in explaining innovation performance among
U. K. manufacturing firms [ J ] . Strategic Management
Journal , 2006,27(2) :131-150.

Caloghirou Y, Kastelli 1, Tsakanikas A. Internal ca-
pabilities and external knowledge sources: Comple-
for innovative

ments or substitutes performance 7

[ J]. Technovation ,2004 ,24( 1) .29-39.

Tsai K H, Wang J C. External technology sourcing
and innovation performance in LMT sectors ; An anal-
ysis based on the Taiwanese technological innovation
survey[ J . Research Policy,2009,38(3) :518-526.
BeTe R, B ER Yy, SUBAE. A B R 4R RO R
il AR BT R R T RIFHHEAT
MM II]. TR 25 ,2012,31(11):55-
61.

Bi Kexin, Yang Chaojun, Ai Mingye. Effect of exter-
nal technology acquisition on technology innovation of
Chinese manufacturing : Based on innovation input-

output perspective [ J ]. Journal of Industrial Techno-

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

logical Economies , 2012,31 (11) :55-61. (in Chi-
nese )
Lane P J,Salk J E, Lyles M A. Absorptive capacity ,
learning , and performance in international joint ven-
tures [ J ]. Strategic Management Journal , 2001, 22
(12) :1139-1161.
Tsai K H, Hsieh M H, Hultink E J. External tech-
nology acquisition and product innovativeness . The
moderating roles of R&D investment and configura-
tional context[ J ]. Journal of Engineering and Tech-
nology Management ,2011,28(3) :184-200.
Ford D. Develop your technology strategy [ J]. Long
Range Planning , 1988 ,21(5) :85-95.
Prencipe A. Technological competencies and product’s
evolutionary dynamics a case study from the aero-en-
gine industry[ J]. Research Policy,1997,25(8) :1261
-1276.
Prahalad C K, Hamel G. The core competence of the
corporation [ J ]. Harvard Business Review, 1990,68
(3):79-91.
FEFM, HmiER PO RKEPHELREE
HEMREHAREHRE[I].IEEFESE
I ,2002,24(3) :18-23.
Zhang Yuli, Xu Hailin. Complex management and
tacit knowledge explicitation in the development of
SMEs[ ] ]. Foreign Economies & Management , 2002,
24(3) .18-23. (in Chinese)
de Faria P, Lima F , Santos R. Cooperation in innova-
tion activities ; The importance of partners [ ] ]. Re-
search Policy ,2010,39(8) :1082-1092,
X, M3 E, tR Pl 4l R&D FE N 7E FH 3K
WA meR AR EMRIT]. FRERE
& i ,2010,22(6) :90-96.
Liu Min, Tian Zengrui, Xu Kai. The mediating effect
of R&D capability on the relationship between knowl-
edge acquisition and product innovation [ J ]. R&D
Management ,2010,22(6) ;90-96. (in Chinese)
BT, m AT, . AR T BRSO £ )k Bk
B tE R OLE B [T ], BHBTE #2011, 32
(9):108-116.
Gao Yu, Gao Shanxing , Shen Hao. The effect mecha-
nism of technology acquisition from cooperative part-
ners on the firm performance [ J]. Science Research
Management ,2011,32(9) ;108-116. (in Chinese)
Frenz M, letto-Gillies G. The impact on innovation
performance of different sources of knowledge : Evi-
dence from the UK community innovation survey
[J]. Research Policy,2009,38(7) :1125-1135.
Vega-Jurado J, Gutiérrez-Gracia A, Ferndndez-de-
Lucio I, Manjarrés-Henriquez L. The effect of exter-
nal and internal factors on firms' product innovation
[J]. Research Policy,2008,37(4) :616-632.



555 R /R A SN RIPURIRS HOR BE ) 3271 SKERT ST 29

[37] lammarino S, Padilla-Pérez R, von Tunzelmann N.  [39] BB, ¥ B, RAR, ML S. AN KE

Technological capabilities and global-local interac- B EERMALII]. LA, 2004,36(5) :614

tions ; The electronics industry in two Mexican regions -620.

[J]. World Development , 2008, 36 ( 10 ) ; 1980 - Wen Zhonglin, Chang ILei, Hau Kit-Tai, Liu

2003. Hongyun. Testing and application of the mediating
[38] Organisation for Economic Co-operation and Develop- effects[ ] ]. Acta Psychologica Sinica,2004,36(5):

ment. Oslo manual ; Guidelines for collecting and in- 614-620. (in Chinese)

terpreting innovation data[ M . 3rd ed. Paris ; Statis- [40] Rogers M. Networks , firm size and innovation [ J ].

tical Office of the European Communities ,2005.57- Small Business Economics ,2004,22(2) ;141-153.

58.

Research on the Impact of Internal and External Knowledge
Acquisition on Technological Capability Upgrading of SMEs

Li Yanhua
School of Business, Beijing Technology and Business University, Beijing 100048, China

Abstract : To explore how SMEs upgrade their technological capabilities from a junior level to a high level by effectively applying
internal and external knowledge, the study takes 432 enterprises in software, automobile and biological agriculture fields in Bei-
jing as research sample. Employing logistic modeling, this study empirically investigates the impacts of internal and external
knowledge acquisition modes on technological capability upgrading of SMEs, and tests the effects of internal knowledge acquisi-
tion on external knowledge acquisition and technological capability upgrading. The results show that: (Dinternal R&D, internal
managerial know-how development, advanced equipment procurement and R&D cooperation significantly promote technological
capability upgrading, but exist discrepancies in the different stages of upgrading; 2)R&D outsourcing has a negative effect on
technological capability upgrading of SMEs; and (3moreover, internal knowledge acquisition has a mediating effect on the rela-
tionship between external knowledge acquisition and technological capability upgrading of SMEs.

Keywords ; SMEs ; internal knowledge acquisition;external knowledge acquisition ; technological capability upgrading
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