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ABSTRACT The impact of R&D investment on economic growth has become a hot study in the economic
geography and economics, and most of researchers observed that R&D investment has a significant impact on
regional growth, and the positive correlation confirmed, however, the evaluation of R&D investment and spatial
differences remain to be further studied. This paper is based on the model of Cobb-Douglas production function.
With the help of the panel data of 110 cities between 1990-2013, the researchers build the relationship model of
R&D investment and regional growth. The results show the long-term and stable relationship of R&D investment
and regional economic growth. R&D talent plays more role in the process of regional economic growth,  and the
impact of R&D investment on regional economic growth show that there exists large differences in sample
regions.
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INTRODUCTION

More and more studies have shown that
economic growth is the result of the interaction
among the production, distribution and use of
knowledge, which is not limited to the internal
economy, but the knowledge flows across econ-
omies also play an important role (Zucker et al.
2007; Harris 2001; Vaz and Nijkamp 2009; Ibert
2007; Antonelli et al. 2011; Huggins and Thomp-
son 2017). It is generally believed that the knowl-
edge encompasses areas and linkages centered
on activities and resources (Romer 2007). Many
scholars believe that the keys to economic
growth are material capital and labor supply
(Andersson and Karlsson 2007), but according
to the model of endogenous growth proposed
firstly by Romer (1990) argued that the firm will
organize R&D activities to make a profit, from
which knowledge can be accumulated and which
could promote long-term economic growth. As
the antithesis of traditional growth theory em-
phasis on material capital accumulation, endog-
enous growth theory further emphasizes the
importance of knowledge, which can increase
the productivity and economic development

(Huggins and Thompson 2015). The model of
endogenous growth has been considered to
better explain the fundamental elements of eco-
nomic development by most of the theorists who
majored in economics, the knowledge stocks in
the form of human capital or R&D activities pro-
mote regional economic growth, which is the
basic assumption of endogenous economic
growth theory (Huggins and Thompson 2014).
Innovation is the sustained source of economic
growth, and the R&D activity is an important
form of innovation, so it is of great significance
to explore the relationship between economic
growth and R&D investment (Zong and Gao
2017).

The relationships between R&D investment
and economic growth has become a priority in
the field of geography, management and eco-
nomics (Bergenholtz and Waldstrøm 2011), and
it could be observed through the existed research
that the correlation of R&D investment and eco-
nomic growth is positive. With the help of data
gathered from ten major countries in OECD,
Charles (1998) argues that R&D investment play
an important role in promoting the growth of
total factor productivity. Sterlacchini (2008) takes
the European countries as a case, probes into
the impact of R&D expenditure and education
investment on regional economic growth, and
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the results show that the intensity of R&D in-
vestment and the proportion of the adult popu-
lation educated higher are the key factors of eco-
nomic growth but the correlation of R&D expen-
diture investment and regional economic growth
only appears in the northern areas of the Euro-
pean countries. From the perspective of firms in
the process of regional growth, the stock of re-
gional knowledge represented by R&D expen-
diture investment and the absorption capacity
of enterprises represented by R&D personnel
investment, presents and determines the quali-
ty of regional economic growth (Fitjar and
Rodrý´guez-Pose 2015). Based on the case study
of China, R&D investment is also the important
force of the regional economic growth, and pre-
sents a positive correlation (Dang and Zhang
2011; Cao et al. 2016; Hu et al. 2017). R&D in-
vestment has different effects on the eastern,
central and western regions in China (Fan et al.
2013). Taking the Yangtze River Delta in China
as a case, the innovation investment has an im-
portant impact on regional development, and the
internal spatial difference is gradually reduced
(Wang and Sun 2017). However, there are still
some disadvantages in this present research,
such as R&D expenditure on behalf of R&D in-
vestment, the case region chosen lack city space
scale, and this research does not delve into the
specific relationship between R&D investment
and regional growth.

The key objectives of this paper is to solve
three questions, firstly, how R&D expenditure
and personnel investment will bring regional eco-
nomic growth, so as to determine which one is
more important to regional economic growth,
money and talent (person with ability)? Second-
ly, to observe whether the impact of R&D in-
vestment on regional growth is short-term or
long-term. Thirdly, to examine why the impact of
R&D investment on regional growth seems to
be different among the sample regions. R&D ex-
penditure and personnel investment will repre-
sent R&D investment, the researchers analyzed
the impact of R&D investment on regional eco-
nomic growth with the help of the panel data of
110 cities Yangtze River Economic Zone (YREZ)
between 1990-2013.

 The remaining part of the paper is structured
as follows: Section 2 provides the characteris-
tics of economic development in YREZ; Section
3 introduces the methods and shows the data
source; Section 4 is an empirical analysis, which

contains the impact of R&D expenditure invest-
ment and R&D personnel on regional growth,
the spatial differences, and the short-term vola-
tility of R&D investment on regional growth;
and Section 5 highlights some concluding com-
ments and remarks.

The Characteristics of Economic Development
in Yangtze River Economic Zone

There are huge differences in economic de-
velopment rates among the cities in the YREZ,
and the cities are in different stages of industri-
alization. The YREZ contains three regions, the
western region (Chongqing, Sichuan, Yunnan
and Guizhou), the middle region (Jiangxi, Hubei,
Anhui and Hunan) and the eastern region
(Shanghai, Jiangsu, and Zhejiang). According
to Chenery who is an American economist, the
industrialization stage can be divided into six,
the 110 cities of the Yangtze River Economic
Zone are in the six different stages of industrial-
ization, and the eastern region has entered the
late industrialization, but the western region is
still at the initial level of industrialization. Figure
1 shows the spatial differentiation of per capita
GDP of the YREZ in 2013.

 Table 1 shows the comparison of R&D in-
vestment between the YREZ and China in 2013.
The proportion for GDP of the YREZ in China is
45.6 percent, R&D expenditure is 45.5 percent,
R&D personnel is 44.2 percent. The proportion
of R&D expenditure of theYREZ in GDP is the
same as China, but there are vast differences in
the intensity of R&D investment among the
YREZ.

 Generally speaking, the development level
and the intensity of R&D investment of the YREZ
is higher than those of the other regions in Chi-
na, but there are vast differences in the YREZ,
because the city is more conducive to observe
the innovation phenomenon (Zeng and Cao
2015), so this paper takes 110 cities in the Yangtze
River Economic Zone as an example, and there
is a very strong typicality in discussing the in-
fluence of R&D investment on regional growth.

METHODOLOGY

Methods

Model and Variable

There are many factors which will influence
regional economic growth, and the relationship
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of these factors and regional growth has always
been the focus of theorists, especially the rela-
tionships between regional growth and R&D in-
vestment. Cobb-Douglas production function
employed to research this relationship.

Y=AK L

Where Y is total output; A is the factor ex-
clude labor and capital; L and K represent labor
and capital investment; and  is the output
elasticity of capital and labor investment. This

(2)

Table 1:  The comparison of R&D investment between the Yangtze River economic zone and China in
2013

Region GDP R&D expenditure R&D personnel The proportion of
(billion dollar) (billion dollar)  (thousand people year)  R&D expenditure in

GDP(%)

Shanghai 348 1 2 16.6 3.4
Jiangsu 954 2 3 36.5 2.4
Zhejiang 606 2 1 26.3 3.5
Anhui 307 6 9.6 1.8
Jiangxi 231 2 5.7 0.9
Hunan 395 5 10.3 1.3
Hubei 398 7 13.3 1.8
Sichuan 424 6 14.9 1.5
Chongqing 204 3 5.5 1.5
Yunnan 189 1 2.9 0.6
Guizhou 129 1 1.9 0.6
the YREZ 4186 8 7 143.6 2.1
China 9175 192 324.7 2.1
The proportion of the 45.6 45.5 44.2
YREZ in China (percent)

(1)

Fig. 1. The spatial differentiation of per capita GDP of the Yangtze River Economic Zone in 2013
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paper discusses the impact of R&D investment
on regional growth, but we cannot ignore capi-
tal, labor, and other many factors, so we can
separate R&D investment from A.

Y=AL L R

Where R is the factor of R&D investment,
which contains R&D expenditure and R&D per-
sonnel investment. Take logarithm on both sides
of the equation (2).

In order to analyze the panel data of 110 cit-
ies, so the researchers could correct and build
panel data model which is established based on
equation (3).

According to word equation 4 i is the indi-
vidual of cross section  (i=1,2,3,...,110) t is time;
c is intercept;  is random error; R is R&D in-
vestment, which contains R&D expenditure (M)
and R&D personnel investment (P); and
is the elasticity of factor investment. Based on
equation (4), Eviews 7.2 is used for the test of
Hausman and F, which help us to build the fixed
effect variable coefficient model. According to
word equation (6) and (7)

Where (c+ci) as the degree of impact on re-
gional economic growth excludes R&D invest-
ment, capital and labor investment, the more
(c+ci), the more impact on the other factors (ex-
cluding R&D investment, capital and labor invest-
ment) on regional economic growth;  ci is the dif-
ference of 110 cities of YREZ.

Equation (5) mainly reveals a long-term equi-
librium correlation of regional growth and R&D
investment, but not the short-term, so this paper
uses the residual error sequence (ECMit) which
comes from Equation (5), and build PVECM model.

Where  is the first order differential that
reveals the impact of short-term,   and    is
the coefficient of error correction, if the null hy-
pothesis of  equal to zero is refused, the mecha-
nism of error correction will work, and the long-
term equilibrium is reliable, by comparison, the
short-term relationship is unreliable. If the null
hypothesis S1i and S2i equal to zero is rejected,
the short-term impact will exist among the vari-
ables, but the opposite is not.

Where total output (Y) is measured by GDP;
Labor (L) and capital (K) investment are mea-
sured by employed population and fixed-asset

investment; R&D expenditure (M) and R&D per-
sonnel investment (P) are measured by R&D in-
terior expenditure and the full-time R&D person-
nel. Table 2 which shows the descriptive statis-
tics of five variables.

Unit Root Test

The purpose of unit root test is to ensure the
validity of parameter estimation, and to avoid
false regression. With the help of Eviews 7.2,
the researchers can choose Breitung, IPS, Fish-
er-ADF, LLC, Fisher-PP, which can be used for
testing the panel data of 110 cities in YREZ be-
tween 1990-2013. The results show that unit root
existed in the original data. However, the unit
root of the first order differential is smooth and
steady, which is showed in Table 3.

Cointegration Test

The results of unit root test show that LnY,
LnK, LnL, LnM and LnP are the single integer
variables, the purpose of cointegration test is to
determine whether the relationship between each
variable and LnY is long-term cointegration or
not. The null hypothesis states that the relation-
ship between each variable and LnY is not long-
term cointegration. The results of Pedroni test
and Kao test show that the relationship among
the variables is long-term stable (Table 4).

Data Source

The major source of data was different kinds
of statistics yearbooks. The data were collected
in 2015, which contain China statistics yearbook
(1991-2014), the statistics yearbooks of 110 cit-
ies between 1991-2014 in YREZ, China cities sta-
tistics yearbook (1991-2013), China science and
technology statistical yearbook (1991-2013), and
the first and second R&D resources inventory
communiqué of China and province. There is
some data from scientific papers and the gov-
ernment website. Furthermore, the researchers
estimated that there was some missing data when
average of before and after was taken.

InYit=Ci+InKit+iInLit+IRit+uit                (4)

InYit=C+Cit  t InKit+i InLit+i InRit + uit   (5)

InYit=1i ECMi,t-1+1i  InMit+1it          (6)
InYit=2i ECMi,t-1+2i  InPit+2it           (7)

(2)

InY=InA+InK+InL+InR (3)

Table 2:  The descriptive statistics of variable

Variable    Max        Min     Mean        SD

lnY 9.9 0.9 5.9 1.8
lnK 9.3 -1 .4 5.0 2.4
lnL 6.3 1.8 3.5 0.8
lnM 6.6 -6 .9 0.7 2.4
lnP 2.8 -6 .1 -1 .4 1.6
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The estimate results of the fixed effect vari-
able coefficient model by the statistical software
of Eviews7.2 is showed in Tables 5 and 6. The
average intercept (-1.8, -9.1) and the average
correlation coefficient (0.6, 2.4) of capital invest-
ment and labor investment show that the influ-
ence of capital investment and labor investment
on regional growth is significant.

R&D Expenditure Investment and Regional
Economic Growth

Equation (8) is the estimation equation be-
tween R&D expenditure investment (lnM) and
regional economic growth (lnY).

According to word quation (8)

Where R2=0.9, F-statistic=40.0, Prob (F-sta-
tistic)=0.0, DW=3.1. So the Equation (8) fitted very
well, and is not autoregressive. Table 5 is the re-
sult of t test, and the result is significant under
confidence level of one percent, which shows
that the influence of R&D expenditure invest-
ment is significant.

From the result of parameter estimation of the
model between lnY and lnM we can deduce the
following (Table 5); Firstly, the influence of the
other factors (excluding R&D personnel, capital

and labor) on regional growth in the developed
regions is less than the impact in the undevel-
oped regions. Such as the intercepting of Guan-
gan, Bijie, and Puer (undeveloped regions) which
is more than Shanghai, Nanjing, Hangzhou,
Chongqing, Wuhan (developed regions); Second-
ly, the higher the economic growth rate in the
regions, the more influence of R&D expenditure
investment on regional growth in the regions,
which have the higher elasticity coefficient of R&D
expenditure, such as Nanchong, Yaan, Suzhou
(in Anhui province), Dazhou, Bazhong, Shangrao,
Zhaotong and so on, where the elasticity of R&D
expenditure investment is more than 1.5, because
the economic growth rate is upto 23.9 percent in
Nanchong between 1990-2013, but the R&D ex-
penditure investment growth  rate is only upto
9.9 percent, so the influence of R&D expenditure
investment on regional growth in Nanchong is
more significant than the other regions. In the
same way, the regions which have the lower elas-
ticity coefficient, such as Changde, Quzhou, Dey-
ang, Tongling, Huzhou and so on, where the elas-
ticity coefficient is less than 0.7, because the rate
of R&D expenditure investment growth rate is up
to 23.9 percent in Changde between 1990-2013,
but the economic growth rate is only up to 14.8
percent, so the influence of R&D expenditure

Table 3: The results of pool data unit root test

Variables           Breitung              IPS                      LLC                Fisher-ADF          Fisher-PP           Results

LnY 8.1 (1.0) -65.0 (0.0***) -378.7(0.0***) 401.2 (0.0***) 552.9 (0.0***) Steady
LnK 7.3 (1.0) 3.2 (0.9) -29.8(0.0***) 67.8 (1.0) 114.3 (1.0) Unsteady
LnL 2.5 (0.9) -30.3 (0.0***) -136.3(0.0***) 669.8 (0.0***) 989.9 (0.0***) Steady
LnM 9.6 (1.0) 2.7 (0.9) -85.9(0.0***) 72.5 (1.0) 77.8 (1.0) Unsteady
Ln P 16.1 (1.0) 5.8 (1.0) -29.4(0.0***) 56.2 (1.0) 60.9 (1.0) Unsteady
LnY -356.2(0.0***) 454.2 (0.0***) 563.2 (0.0***) Steady
LnK -37.2(0.0***) 575.9 (0.0***) 735.1 (0.0***) Steady
LnL -119.4(0.0***) 809.4 (0.0***) 970.8 (0.0***) Steady
LnM -49.6(0.0***) 434.2 (0.0***) 477.1 (0.0***) Steady
Ln P -17.3(0.0***) 461.2 (0.0***) 472.5 (0.0***) Steady

*Significant at the 0.1 level; **Significant at the 0.05 level; ***Significant at the 0.01 level

Table 4: The results of pool data cointegration test

Test methods Statistics lnY and lnK lnY and lnL LnY and lnM lnY and lnP

Pedroni Panel v-Statistic -2.7 (0.9) -1.5 (0.9) -2.2 (0.9) 4.2 (0.0***)
Panel rho-Statistic -2.4 (0.0***) -2.9 (0.0***) -2.9 (0.0***) -0.5 (0.3)
Panel PP-Statistic -25.1 (0.0***) -11.0 (0.0***) -20.2 (0.0***) -8.4 (0.0***)
Panel ADF-Statistic -16.3 (0.0***) -4.4 (0.0***) -29.2 (0.0***) -28.6 (0.0***)
Group rho-Statistic 2.6 (0.9) 5.3 (1.0) 3.1 (0.9) 5.3 (1.0)
Group PP-Statistic -34.6 (0.0***) -13.1 (0.0***) -18.6 (0.0***) -8.0 (0.0***)
Group ADF-Statistic -174.4 (0.0***) -10.3 (0.0***) -62.5 (0.0***) -142.1 (0.0***)

Kao ADF -18.7 (0.0***) -2.9 (0.0***) -17.9 (0.0***) -19.1 (0.0***)

InY=5.4+Ci+INK+INL+InM               (8)
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investment on regional growth in Nanchong is
less significant than the other regions; Thirdly,
the regions which have the medium elasticity
coefficient, such as Changzhou, Wuhu, Jiujiang,
Kunming, Ezhou, Nanjing and so on, where the
elasticity coefficient is between 0.7 and 1.5.

R&D Personnel Investment and Regional
Economic Growth

Equation (9) is the estimation equation be-
tween R&D personnel investment (lnP) and re-
gional growth (lnY).

According to word equation (9)

Where R2=0.9, F-statistic=25.5, Prob (F-sta-
tistic)=0.0, DW=2.2. So the Equation (9) fitted
very well, and is not autoregressive. Tab.6 is the
result of t test, and the result is significant under
confidence level of one percent, which shows
that the influence of R&D personnel investment
is significant.

From the result of parameter estimation of
the model between lnP and lnM, we can deduce
the following (Table 6); Firstly, the impact of the
other factors (excluding R&D expenditure, cap-
ital and labor) on regional growth in the devel-
oped regions is less than the undeveloped re-
gions. Such as the intercept of Tongren, Suzhou
(Anhui province), Zhangjiajie (undeveloped re-
gions) which is more than Shanghai, Nanjing,
Hangzhou, Chongqing, Wuhan (developed re-
gions); Secondly, the higher the economic
growth rate in the regions, the more influence of
R&D personnel investment in the regions, which
have the higher elasticity coefficient, such as
Zhenjiang, Luan, Suzhou (Anhui province), Chen-
zhou, Chongqing, Yongzhou, Shangrao, Yiyang
and so on, where the elasticity coefficient is more
than 3, because the average rate of economic
growth is upto 17.2 percent between 1990-2013 in
Zhenjiang, but the R&D personnel investment
rate is only upto 4.5 percent, so the influence of
R&D personnel investment in Zhenjiang is more
significant than the other regions. In the same
way, the regions which have the lower coeffi-
cient elasticity, such as Shaoxing, Wuxi, Zhou-
san, Taizhou (Zhejiang province), where the elas-
ticity coefficient is less than 1.7, because the
R&D personnel investment growth rate is upto
14.2 percent in Shaoxing between 1990-2013, but
the economic growth rate is only upto 8.6 per-
cent, so the influence of R&D personnel invest-

ment in Shaoxing is less significant than the other
regions; Thirdly, the regions which have the
medium elasticity coefficient of R&D personnel
investment, such as Liupanshui, Bozhou, Nan-
chang, Zhaotong, Shiyan, Pingxiang, Yingtan,
Changsha and so on, the elasticity coefficient is
between 1.7 and 3.

In other words, the relationships among R&D
expenditure investment, personnel investment
and regional growth are significant positive cor-
relation, but the elasticity coefficient of R&D
personnel investment (the average of YREZ is
2.3) is higher than R&D expenditure investment
(the average of YREZ is 1.0).

The Spatial Differences of R&D Investment on
Regional Economic Growth

 The spatial differentiation of correlation in-
dex between R&D investments (lnM, lnP) on
regional growth (lnY) are shown in Figures 2
and 3. As a whole, the middle area of Yangtze
River (1.0, 2.5), where the elasticity coefficient
of R&D investment is higher than the upper area
of Yangtze River (1.1, 2.3), and the elasticity co-
efficient of R&D investment in the upper area of
Yangtze River is higher than the lower area of
Yangtze River (0.8, 2.2); There exists huge spa-
tial differences in the R&D investment in the
YREZ, and R&D investment in the lower area of
Yangtze River is the highest, but the influence
of R&D investment in the lower area of Yangtze
River is the lowest.

 The whole YREZ has different economic
development stages, so the influence of R&D
investment is different from the difference of
economic development in the YREZ. From eco-
nomic development stages, while the most of
regions in the lower area of Yangtze River have
been in the late stage of industrialization, most
regions in the middle and upper area of Yangtze
River are only still in the early or middle stage of
industrialization (Zeng and Cao 2015). The de-
velopment stage is different, so the impact fac-
tors of economic growth are also different, and
the influence factors of economic growth in the
lower area of Yangtze River (the network of re-
gional economic growth) are more complex than
the other regions (Lyu et al. 2014).

The Short-Term Volatility of R&D Investment
and Regional Economic Growth

The estimated results of PVECM model (6)
between R&D expenditure investment (lnM) and

InY=9.6+Ci+INK+INL+InP               (9)
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Fig. 3. The spatial differentiation of correlation index between lnP and lnY

Fig. 2. The spatial differentiation of correlation index between lnM and lnY
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regional growth (lnY) are shown in Table 7. The
coefficients of error correcting () are signifi-
cantly negative (the absolute value is greater
than 1), and the mechanism of error correcting is
working, which shows that the influence of R&D
expenditure investment is unstable and the am-
plitude of fluctuation is large in the short-term.
The coefficients of  n() are positive signif-
icantly under confidence level of one percent,
which shows that R&D expenditure investment
is beneficial to regional growth. The elasticity of
R&D expenditure investment in the short-term
is higher than the long-term, but the hysteresis
effect is significant in the short-term.

 The estimated results of PVECM model (7)
between R&D personnel investment (lnP) and
regional economic growth (lnY) are shown in
Table 8. The coefficients of error correcting (2i)
are significantly negative  (the absolute value is
greater than 1), and the mechanism of error cor-
recting is working, which shows that the influ-
ence of R&D personnel investment is unstable
and the amplitude of fluctuation is large in the
short-term. The coefficients of  InM(2i) are sig-
nificant positive under confidence level of one
percent, this shows that R&D personnel invest-
ment can be helpful to regional growth. The
short-term elasticity of R&D personnel invest-
ment is higher than the long-term, but the short-
term hysteresis effect is significant.

DISCUSSION

The Chinese government proposed the
YREZ development strategy in September 2014,
with the GDP proportion of YREZ in China be-
ing 45.6 percent, and some scholars expect the
proportion will reach fifty percent by 2020. The
relationship between R&D investment and re-
gional growth has been a hot study in the eco-
nomic geography fields, and researchers have
found that R&D investment plays an important
role in the process of regional growth.

The concept of network capital is noticed by
more and more scholars (Huggins 2010; Kram-
era and Revilla 2012). Huggins and Thompson
(2014) incorporate the network capital into the
regional economic growth model, and argue that
the styles of inter-organizational network and
the nature of knowledge flow will have an im-
portant influence on regional growth. The re-
gional growth will result from the balance of net-
work capital between local and global (non-lo-
cal) (Huggins and Johnston 2010; Huggins and
Thompson 2014; Kramera et al. 2011; Lawton et

al. 2012), but the model are short of being tested.
So, Huggins and Thompson (2017) used a group
data regression method to empirically analyze
the economic growth in the regions of the Unit-
ed Kingdom, and find the regional and intrar-
egional network patterns in the process of re-
gional growth, highlighting the role of embed-
ded localization and the importance of acquiring
more distant knowledge. However, the R&D in-
vestment of this paper is local, and the cities in
the lower area of Yangtze River have more ex-
port-oriented economy, so the influence of R&D
investment in the lower area of Yangtze River is
less significant than the middle and upper area.

CONCLUSION

Taking the panel data of 110 cities in YREZ
from 1990 to 2013 as the example, the research-
ers have built the relationship model between
regional growth and R&D investment. The re-
sults show that: Firstly, there exists a certain
hysteresis effect between the relationship of
R&D long-term and stable investment and re-
gional growth, and R&D short-term investment;
the elasticity of the short-term is higher than the
long-term; Secondly, the influence of R&D in-
vestment on regional growth is significant pos-
itive correlation, but the elasticity of R&D per-
sonnel investment (the average of YREZ is 2.351)
is higher than R&D expenditure investment (the
average of YREZ is 1.013), which shows that
regional growth depends much more on R&D
personnel. That is to say, talent, not money, is
more conducive to regional growth; Thirdly, the
significant differences of R&D investment in the
different cities in YREZ, and R&D investment in
the eastern region of Yangtze River is the high-
est, however, the influence of R&D investment
in the eastern region of Yangtze River is the low-
est. Why the influence of R&D investment is
different among the regions in the YREZ? The
regional growth will result from the balance of
network capital between local and global, how-
ever, the R&D investment of this paper is local,
and the cities in the eastern region of Yangtze
River are more export-oriented economy, so the
influence of R&D investment in the eastern re-
gions of Yangtze River is less significant than
the middle regions.

RECOMMENDATIONS

In order to promote regional growth, the re-
searchers believe that the government should
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put forward suggestions to improve R&D in-
vestment intensity, formulate long-term R&D
investment planning, and improve the conver-
sion rate of innovation achievements. In the fu-
ture, the researchers can introduce the network
capital of global into regional growth models,
which can study better on the influence of inno-
vation and regional growth.

ACKNOWLEDGEMENT

This study was supported by the Philoso-
phy and Social Science Foundation of Shanghai
(2017EJL002), China postdoctoral Science Foun-
dation (2017M621408), Surface of the State Natu-
ral Science Fund Project (41371147). Thanks for
the support. I am also deeply grateful for Prof.
Robert Huggins, who had given great sugges-
tions on the frameworks and innovation of this
paper in the Fourth Global Economic Georgraphy
Conference held in Oxford University, 2015.

REFERENCES

Andersson M, Karlsson C 2007. Knowledge in regional
economic growth: The role of knowledge accessibil-
ity. Industry and Innovation, 14: 129-149.

Antonelli C, Patrucco P, Quatraro A 2011. Productivity
growth and pecuniary knowledge externalities: An
empirical analysis of agglomeration economies in
European regions. Economic Geography, 87: 23-50.

Bergenholtz C, Waldstrøm C 2011. Inter-organizational
network studies: A literature review. Industry and
Innovation, 18(6): 539-562.

Cao XZ, Zeng G, Si YF 2016. Network capital, knowl-
edge flows and regional economic growth: A litera-
ture review. Economic Exploration, 6: 175-184.

Charles J 1998. Growth: With or without scale effect.
American Economic Review, 89: 139-144.

Dang X, Zhang Y 2011. The analysis of cointegration
relationship of R&D and economic growth based on
the data between 1988 and 2009. Chinese Journal
of Management Science, 19: 776-782.

Fan B, Duan Z, Jiang L 2013. Regional difference in
influence of science and technology investment on
economic development: Empirical research based
on variable coefficient model. Economic Geogra-
phy, 33: 10-15.

Fitjar RD, Rodri´guez-Pose A 2015. Networking context
and ûrm-level innovation: Cooperation through the
regional ûlter in Norway. Geoforum, 63(1): 25-35.

Harris RG 2001. The knowledge-based economy: In-
tellectual origins and new economic perspectives.
International Journal of Management Reviews, 3:
21-40.

Hu SH, Huang L, Fan BL et al. 2017. Spatial spillover
effects of innovative output and regional economic
growth in Chinese universities. Scientia Geograph-
ica Sinica, 36(12): 1767-1776.

Huggins R 2010. Forms of network resource: Knowl-
edge access and the role of inter-firm networks. In-

ternational Journal of Management Reviews,  12:
335-352.

Huggins R, Johnston A 2010. Knowledge flow and in-
ter-firm networks: The influence of network resourc-
es, spatial proximity, and firm size. Entrepreneur-
ship and Regional Development, 22: 457-484.

Huggins R, Thompson P 2014. A network-based view
of regional growth. Journal of Economic Geogra-
phy, 14: 511-545.

Huggins R, Thompson P 2015. Local entrepreneurial
resilience and culture: The role of social values in
fostering economic recovery. Cambridge Journal
of Regions Economy and Society, 8(2): 474-499.

Huggins R, Thompson P 2017. Networks and regional
economic growth: A spatial analysis of knowledge
ties. Environment and Planning A, 49(2): 1-19.

Ibert O 2007. Towards a geography of knowledge cre-
ation: The ambivalences between ‘knowledge as an
object’ and ‘knowing in practice’. Regional Studies,
41: 103-114.

Kramera JP, Marinelli E, Iammarino S, Revilla DJ 2011.
Intangible assets as drivers of innovation: Empirical
evidence on multinational enterprises in German and
UK regional systems of innovation. Technovation,
31: 447-458.

Kramera JP, Revilla DJ 2012. Catching the local buzz
by embedding? Empirical insights on the regional
embeddedness of multinational enterprises in Ger-
many and the UK. Regional Studies, 46: 1303-1317.

Lawton SH, Romeo S, Virahsawmy M 2012. Business
and professional networks: Scope and outcomes in
Oxfordshire. Environment and Planning A, 44: 1801-
1818.

Lyu G, Zeng G, Guo J 2014. Innovation network system
of industry-university-research institute of equipment
manufacturing industry in the Yangtze River Delta.
Scientia Geographica Sinica, 34: 1051-1059.

Romer PM 1990. Endogenous technological change.
Journal of Political Economy, 98: S71-S102.

Romer PM 2007. Economic growth. In: D Henderson
(Ed.): The Concise Encyclopedia of Economics. In-
dianapolis, IN: Liberty Fund, pp. 128-131.

Sterlacchini A 2008. R&D, higher education and re-
gional growth: Uneven linkages among European
regions. Research Policy, 37: 1096-1107.

Vaz TD, Nijkamp P 2009. Knowledge and innovation:
The strings between global and local dimensions of
sustainable growth. Entrepreneurship and Regional
Development, 21: 441-455.

Wang CY, Sun F 2017. Agglomeration and spillover
effects of urban innovation space in the Yangtze
River delta. Geographic Study, 36(6): 1042-1052.

Zeng G, Cao X 2015. Research on integration of Shang-
hai and Yangtze River economic zone. China Devel-
opment, 15(4): 73-78.

Zong G, Gao Y 2017. Research on the endogenous of
regional economic growth and technological inno-
vation. Journal of Hebei University of Economics
and Trade, 38(2): 101-105.

Zucker LG, Darby MR, Furner J, Liu RC, Hongyan M
2007. Minerva unbound: Knowledge stocks, knowl-
edge flows and new knowledge production. Research
Policy, 36: 850-863.

Paper received for publication on February 2017
Paper accepted for publication on November 2017


