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BNAEHFBERRERS N EREENELFH LRI R
FEHANRAERRERRT T EAEANNFR, HRT &
ELFHK AASHAAFEEDTRYETHNEATLRE.
ERNFRNEEREAN AR B AREERRAN L HH K2
Eh% R, AERAAE AR ARBE AT AS X ZERAER S
BARGUFEA; TAFABEEN LAAME KA RED %%
EAARBOBNEHRAFRAZERAEE L ZHFE BT
HEFEANE B,

AEUMFRAES AL FAEL BFHKE R L AL
FEAEHFRNERAER. FEANNERLTHAER BFHY
KBS EHARUFEL, TE4E.OIANLEH KX A.RED
KERAAREAEANT XHAGES, EXERIBES X
REARNEBARCUFEA LA RER RS ENH O ¢ &
PXERKENKFHTHE S S QMR R F & A
VR MR, o B BRI BB R AT Dxt ok H R AR F
A BRMBRETHIN . BT EHRUFE A HEEIR . TER
ROUFHEETRE, FHPEHERGF &4 #7EF L,



2 7T XBEEBRA S ARAFE A HIRRRFR

QEALFHESHELTERR T EL T & E, APES XK
ARNEBARCFRIZLEAFENEXLEARERX ZH#TH
A, BT AR,

KERNA KREXERAZEFEAENRKR, ] XREARNE
#HRFHKGE o, B FIR RS T RARGIFE S
PXERPHPFRARANEE ARG T IR LE SR RZ
B OYRAABIRENEARGUFH EEBRE”, ABERAFK
BFEN;QWFRRABLRECREN”, 5HMEHK—EH D
HAGFEANRE . " XE AP oy R&ED K A N # 4 R4
Btk L4 T A R&D st S ARG Fr ey FH&R” . R&ED st A
BB B A K O R&D b8 A A H 8“5 Bk 7 F R&D 3t #
REVFH“ a RYERE"REE, " AFKPWAD R ER
HHEARUFTHEFINHEBT TREBERTERG QAL KXW
AEH A BERUAFREEBAEB QAN KRG E T H 4
REUFRAEEEBUERL" QAN ERG WS S HE RO FH L
BERCBB”; QAN RRWINE N ARG KEE R
B QAR REGEFH AR BERGUFLREFCARE;OAN
REMERNREBERL;OEARBIFFERERNE”, A
HMRAFERURE.

AFERAAGEEEE.ERE 2 5P EEERANGEEN
L% GDP 2. 6 ey 3k b1t #4523 & B 1952—2003 4 F & 4
WEREANEBRERE B WREERABRER MR RS
B SHYARAGFE., AXAITET +E 1952—2003 4 5 4
£ RED AHNH . .RED T i 5 GDP i, & & R&D & A
WikE,FEPERID FARAAKF S5 ERF RAD A FHWE
FALE, RETFE REDRAKANF S HANFTHERE.
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HTME, WHELERET,1978 £ F 2003 EX -+ XEH, ¥ H
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WANFARR B RGEE MBS RER, 5 AL J AN ERAF A
B, AW AL RAERE.

FAAEEHFE RASE TARGERREN, FEHFHEK
A G 8 A7 B0 P18 AT, B R BT 7 TR SR AL
AWEBRLERNEFERERICWAB FESARUF &A%
WA, FA G &E T RTRAREEER 2, X BHARA
FRAFKMEFEEL#T AU RETER AN F &
AEKBPNZ ARG AYPETRRA, AHEFARERGER L]
M EARNFEES B S RARUF LA FERARUFTRARS
BT Rt — ¥, W R, P ERRGEARF & A HE
AABESHBNES HBESWF B,

A 413 HORSF T A of B 1991 4 F 2003 409 8R4 #f
EABRBEAR) XFAGER RS BRRTTHXAXERE
RRRGHBAE T HARGHF L 5B EHARRED R AN
REAZHFEKBRENXR ABGE TSR -OEHN, ¥ E
HAGHF A RBHRLE K ARANNHE 2, RED AN
Bmigsh T EREFRANRE A REARANRERRAFE —
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NEAZLORRKG M BRE, B RARANE R&ED ¥ A#
NE e T BOF B SOR G 58 B B, R QUETRE A Y
RERIRED RED AAR NN -SRI, QAN KART
HEAMBAUF S EFERAS B2 R BLE BT KA RED F A
WEeRERTHEACUN . HERAUFEL.
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ABSTRACT

Many experts and scholars, in the field of economic theories
home and abroad, have carried out comprehensive and in-depth
research on capital and technological factors, which play impor-
tant role in the economic growth process. However, their re-
search usually focus on the relationship between factor input
(such as capital, technology and so on) and economic increase,
or consummating the capital and technological innovation theo-
ries through discussing capital and technological innovation it-
self; thus the research on the correlativity of generalized capital
(material capital, R&D capital and manpower capital) input and
technological innovation ability belongs to the weak domain of
existing economic theories.

The theoretical basis of this dissertation covers the follow-
ing related theories: material capital, manpower capital, eco-
nomic growth, and technological innovation, and its content also
unites capital theory, economic growth theory and technological

theory, mainly as follows: first, introducing the concept of gen-
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eralized capital involving material capital, R&D capital and man-
power capital, and revealing the interrelationship and transmis-
sion mechanism between generalized capital input and technologi-
cal innovation; secondly, measuring and analyzing the invest-
ment level of generalized capital in China; thirdly, establishing a
model to evaluate technological innovation ability and estimating
that of China; fourthly, analyzing China’ technological innova-
tion ability and its composition, imitating its growth function,
calculating its factor contribution rate, and comparing this ability
internationally; fifthly, employing the theories and software of
econometrics and mathematical statistics, analyzing and testing
the above-mentioned correlativity and causality, and then draw-
ing the conclusion,

This paper holds that there is interrelationship between cap-
ital and technology: generalized capital input strengthens techno-
logical innovation ability through corresponding transmission
mechanism while promoting economic growth. The basic trans-
mission approach concerning how material capital input enhances
technological innovation ability is as follows: first, through
exerting “symbiotic effect” on technological innovation, material
capital can directly enhance the innovation ability; secondly,
material capital and other capitals jointly advance technological
innovation ability by bring “matching effect” into play. The
transmission mechanism about how R&D capital input acceler-
ates technological innovation ability can be explained by its “se-
minal effect”, “vegetal effect”, “introductory effect” and “self-
enhancement effect”. In term of manpower capital, the transmis-

sion approach is as the below. first, the creativity of manpower
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capital imposing “hatching effect” on technological innovation;

1

secondly, its learning ability exerting * pro-reinforcement

effect”; thirdly, its cooperation capability inflicting “polymeric

“ overflowing

effect”; fourthly, its exterior force bringing
effect”; fifthly, its motility producing “motile effect”; sixthly,
its successiveness making “timing effect”, seventhly, its “deri-
ving effect” increasing manpower capital reserves,

Using perpetual inventory system, on the assumption that
China’ fixed capital reserves in 1952 equals 2. 6 times GDP of the
current year, this article figures out China’ fixed capital forma-
tion, inventory increment, gross material capital formation, ma-
terial capital reserves and average annual material capital reserves
respectively between 1952 and 2003. This paper also statistically
calculates China’ R&D capital input, its ratio to GDP, and its
growth rate in these respective years, then compare China with
other countries that possess high R&D capital input level inter-
nationally, and then puts forward China’ problems and counter-
measures. Combining the educated number of year method with
costing method, the dissertation measures China’ manpower cap-
ital reserves. The result shows that, from 1978 to 2003, great
achievement has been made in this field in the 26 years. But at
the same time, China also bears remarkable problems in compari-
son with that of international standard.

The article follows the fundamental principle of scientificity,
systematization and feasibility, pre-elects and screens out index
to evaluate technology innovation ability, utilizes factorial ana-
lytical method to determinate the dominating element influencing

technological innovation ability and the proportion coefficient of
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evaluating index, and correspondingly establishes a model to es-
timate China’ technological innovation ability. Particularly, the
paper analyses entitative linear model by curve estimation, then
carries out curve imitation to forecast China’ capacity index, and
then deducing the cubic equation accordingly. On the basis of
research outcome, the paper anticipates that the direct output of
technological innovation and the rate of its contribution to China’
innovation ability upgrade will be further reinforced. In other
words, great changes will be made in China’ future ability, with
more input being replaced by more output gradually.

Employing mathematical statistics tools, this article analy-
ses the correlativity and causality of China’s technological inno-
vation ability index and relative data of all these generalized cap-
itals respectively from 1991 to 2003, and tests the long-term sta-
ble relationship between technological innovation ability and
fixed capital, R&D capital and manpower capital. The conclu-
sion is as below: first, in the short term, China’ technological
innovation ability improvement facilitates the increase of fixed
capital input, and R&.D capital input enhancement boosts the up-
grade of technological innovation ability; as for manpower cap-
ital, there is time lag before its influence takes effect, and it has
no direct impact in the short run. Secondly, in the medium
term, technological innovation ability advancement helps to form
and increase manpower capital. Thirdly, in the long term, the
increase of fixed capital and R&D capital input will strengthen
China’ technological innovation ability; meanwhile, innovation
ability advancement will contribute to enhance R&D capital in-

put. Fourthly, besides its direct impact, manpower capital par-
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tially reacts on technological innovation by combining with fixed

capital and R&D capital, thus building up the innovation ability.

Keywords: Generalized Capital; Technological Innovation;

Transmission System; Measurement and Estimation; Causality
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