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ABSTRACT 

Over the last decades, technological advances have been the most important determinant of growth rate for many coun-
tries. Recent studies have been focused on explaining growth rates of countries through endogenous technological 
change. However there is limited number of papers aimed to explain innovative activity in developing countries. The 
purpose of the paper is to test the impact of banking sector and innovative infrastructure (patent protection and indus-
trial clusterization) on innovative activity of developing economies. This paper provides empirical evidence on effects 
of banking system development and innovation infrastructure on innovative activity based on the sample of 51 devel-
oping economies. For example, an improvement in innovative cluster development and increase domestic credit to pri-
vate sector of Russia from existing level (catching up countries) to the level of Brazil (foregoing ahead), is associated 
with 4.8 percent increase in high tech exports, ceteris paribus. Most of the variables in our paper are public policy vari-
ables (quality of banking system, sophistication of innovative infrastructure). Our empirical discoveries ought to be of 
high interest to policy makers in developing economies intended to achieve sustained economic growth through techni-
cal and technological advance. 
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1. Introduction 

Over the last decades, technological advances have been 
the most important determinant of growth rate for many 
countries (Mitchell [1]). Additionally, a number of cross 
country studies identified innovation as a key factor of 
productivity growth (Grossman and Helpman [2]; Coe 
and Helpman [3]). Moreover, increase in productivity 
promotes international competitiveness of economy (Gus-
tavson [4]). Recent studies have been focused on ex-
plaining growth rates of countries through endogenous 
technological change. Modern theories of economic growth 
aimed to explain the growth patterns of world economies; 
technological innovation is created in the research and 
development (R&D) sectors using human capital and the 
existing knowledge stock. According to these studies 
R&D, human capital and current stock of knowledge are 
the foundations of technological innovation (Frantzen 
[5]). 

According to Porter [6], “To compete effectively in in- 
ternational markets, a nation’s businesses must continu-
ously innovate and upgrade their competitive advantages. 
Innovation and upgrading come from sustained invest-
ment in physical as well as intangible assets”. Sophisti-
cation of financial markets is vital for innovative growth 
(Schumpeter [7]). As suggested by existing literature, de- 
cline in economic growth is observed when government 
imposes restrictions on banking system (introducing in-
terest rate ceiling, increasing reserve requirements) (Shaw 
[8]). 

The purpose of the paper based on the foregoing dis-
cussion is to posit following hypothesis. 

Hypothesis 1. The higher the quality of banking sector 
is the more productive innovative activity of developed 
economies. 

Results of Benhabib and Spiegel [9] show that Total 
Factor Productivity (TFP) growth and investment are 
positively related to financial development. TFP growth, 
which is key factor of economic growth, is significantly *Corresponding author. 
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affected by financial development (Beck et al. [10]). 
Hypothesis 2. The more sophisticated innovative in-

frastructure (clusterization) and institutional development 
(patent protection) the more productive innovative activ-
ity. Several studies highlighted importance of cluster de- 
velopment and institutional factors for dynamics of in-
novation (Niosi [11]; Mowery and Nelson [12]). Litera-
ture on national innovation system emphasized the im-
portant role of government policy (intellectual property 
protection) (Merges and Nelson [13]).  

2. Description of Data 

In our paper for a measure of cross-country innovative 
activity we use proxy-high-tech export as a share of ma- 
nufacturing exports. As a proxy for institutional factor of 
innovation we use Patent Rights Protection index (PRP) 
constructed by Ginarte and Park [14] and extended by 
Park [15]. This index takes into account several classes of 
patent laws: extent coverage, membership in interna-
tional patent agreements, provisions for loss of protection, 
enforcement mechanisms and duration of protection. 

There are various indicators to measure the quality of 
banking system. One of the most convenient is the ratio 
of banking credit to private sector to GDP, a measure for 
the level of a country’s overall banking system develop-
ment. We account for other economic variables that af-
fect innovative activities in our paper: R&D expenditure 
(% of GDP). 

To see how high-tech export levels and the patent pro-
tection, R&D expenditure, quality of banking system 
with various market sizes and types behave we grouped 
the countries in the following groups: OECD, large coun-
tries, low income, Middle East and North Africa (MENA), 
and Commonwealth of Independent States (CIS). 

Large countries in our sample are classified by the to-

tal area (the sum of all land and inland water bodies) 
(Table 1). Low income countries are classified according 
to World Bank criterion with Gross National Income 
(GNI) per capita below 1025 $ in 2011. 

OECD and large countries with more developed inno-
vative infrastructure and institutions (Figure 1) have 
higher level of innovative activity compared to CIS, 
MENA and low income countries (Figure 2). Conse-
quently this supports our choice of variables. 

Table 2 presents selected sample statistics on key 
variables used in our analyses. 

3. Empirical Results 

Based on the discussion of the previous sections we will 
estimate Equation (1) on the cross section data model for 
IMF developing countries1: 

 1 2 3

4 5

highteche clust ln RNDE

dcred patent
i i

i i

i

i

x b b b x

b b 
    

    
    (1) 

where i denotes country (i), hightechex is high-tech net 
exports (% of total net exports), dcred is domestic credit 
to private sector, clust is obtained from World Economic 
Forum’s Executive Opinion Survey (2010-2011) meas-
uring state of cluster development in a country. Ln 
(RNDExi) is log of R&D expenditure and patent is Patent 
Rights Protection index. 

 
Table 1. Large countries in the sample. 

Russia Argentina Dem. Rep. of Congo

Canada Australia Denmark 

China India Saudi Arabia 

United States Kazakhstan Mexico 

Brazil Algeria Indonesia 

Source: Authors estimates. 

 

 
Source: World Bank, 2012; Park, 2008; WEF, 2012. Note: Patent Rights Protection index for CIS is only given for Russia and 
Ukraine due to lack of data. 

Figure 1. State of Cluster Development (left scale), Patent Rights Protection index (left scale) and R&D expenditure (right 
scale). 

 

1IMF developed countries classification system takes into account “1) per capita income level; 2) export diversification; 3) level of integration into the 
global financial system”. 
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Source: World Bank, 2012. 

Figure 2. High-tech exports (% of manufacturing exports) (left scale) and domestic credit to private sector (right scale). 
 

Table 2. Selected sample statistics. 

Variable Full variable name Mean SD Min Max 

Hightechex High-tech net exports (% of total net exports) 3.28 6.36 0 33.03 

Dcred Domestic credit to private sector (% of GDP) 39.93 27.31 4.56 135.07 

Patent Patent Rights index 3.00 0.76 0.2 4.54 

Clust State of Cluster Development 3.35 0.61 2.01 4.93 

Ln(RNDEx) Log of Research and Development expenditure (% of GDP) −1.21 1.00 −3.91 0.38 

Source: World Bank, 2011; Park, 2008; World Economic Forum, 2010-2011. 

 
Our key finding shows that improvement in clusters of 

economy has substantial effect on innovation (Table 3). 
Our results are in line with the findings of Tan [16]. 
Moreover that provides empirical evidence for an argu-
ment clusters are one of the most important determinant 
in shaping the competitive nature of economy and tech-
nology transfer (Tallman et al. [17]). Furthermore, a 
positive relationship between high tech exports and qual-
ity of banking system (domestic credit to private sector) 
is consistent with the findings financial development in-
creases innovative activity and economic growth (Neusser 
and Kugler [18]). 

Table 3 presents the estimates of Equation (1). 
In addition, we used performance approach to classify 

developing countries based on their cluster level devel-
opment and increase in innovative activity (high-tech 
export per person employed) (Figure 3). Ranging devel-
oping countries based on their cluster performance and 
on real production of innovation goods and services 
(high-tech exports) than on various innovation indices 
(Global Innovation Index, Innovation Efficiency Index 
etc.) is more powerful tool as it allows identifying bench-
mark countries that achieved high level of innovative 
activity established on efficient use of their clusters. Ac-
cording to this approach we identified a number of 
benchmark (forgoing) developing countries that achieved  

Table 3. Cross section regression estimates. 

Variable Coefficient Robust std. error 

Dcred 0.088* 0.052 

Patent 0.127 1.75 

Clust 3.89* 2.09 

Ln (RNDEx) 1.79* 0.96 

Adjusted R-squared = 0.4, Number of observations = 51. 

 
high levels of high-tech exports per capita in the last 
decade with clusterization level well above the global 
averages. These countries include China, Brazil, Thai-
land and Chile. Additionally we separated out a large 
group of “catching up” countries with increasing high- 
tech exports per capita but less sophisticated level of 
clusterization. 

4. Benchmarking CIS Economies 

Overall clusterization of the CIS countries is well below 
the global averages. Kazakhstan has highest level of clus-
terization, according to WEF, compared to other CIS 
economies. Presently there are 23 key of innovative clus-
ters. A number of fundamental laws have been enacted in 
country to promote further establishment of clusters in 
the country. The law “On special economic zones in the 
Republic of Kazakhstan” (2011) providing a number of  
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Note: Dashed horizontal line represents global mean value for the global level of state cluster development. 

Figure 3. Innovative activity and cluster performance (2001-2010). 
 

rules for the preferential and preferential treatment in 
taxation, customs regulations and attraction foreign labor 
power industrial intake. The law “On state support of 
industrial innovation” has been enacted, which aims to 
increase the competitiveness of the national economy by 
stimulating the development of priority sectors. The new 
law “On Science” (2011) establishes the National Re-
search Council from among the leading Russian and for-
eign scientists. The council is responsible for decision- 
making to form and amount of research funding, the im-
plementation of the competitive selection of research 
projects. This will greatly enhance the role of the re-
search in economy; provide transparency and objectivity 
in the matter.  

Next best CIS performer based on the scores of survey 
is Russian Federation with 25 innovative industrial clus-
ters (Izotova [19]). Despite the establishment of Skolk-
ovo Innovative cluster further formation and develop-
ment of clusters in Russia as well as in other Post-Soviet 
countries at present time is facing limitations that include: 
the poor quality of business management, the lack of 
orientation of many companies in the international mar-
ket, a low level of development of regional cooperation 
structures and the quality of governance (Rodionova et al. 
[20]). Another plausible explanation of underdevelop-
ment of clusters in the CIS region is low long term in-
vestment confidence whereas the real benefits of cluster- 

ing accrue only after 5 - 10 years. Foreign direct invest-
ment flows in the CIS countries are mostly “resource see- 
king”, while inflows of investments in other more advan- 
ced transition economies are “efficiency seeking” (Lan- 
kes and Venables [21]). 

Our econometric results show that an improvement in 
innovative cluster development and increase domestic 
credit to private sector of Russia from existing level (cat- 
ching up countries) to the level of Brazil (foregoing 
ahead), is associated with 4.8 percent increase in high 
tech exports, ceteris paribus. In case of Kazakhstan, with 
high comparative level of economic clusterization, the 
primary driver of innovative activity is the gradual ex-
pansion in domestic credit to private sector to the level of 
80% of GDP, equivalent to Brazil. Increase in R&D ex-
penditure from 0.25%, average for last decade, to 1% as 
a share of GDP is complimentary factor. As country 
makes that shift its exports of high-tech products will in- 
crease by 4.2%. 

5. Conclusions 

This paper provides empirical evidence on effects of ban- 
king system development and innovation infrastructure 
on innovative activity based on the sample of 51 devel-
oping economies for 2010. According to our research and 
practices of the most competitive countries, the largest 
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breakthrough in competitiveness is achieved in countries 
that have high-tech clusters. Thus, countries like Swit-
zerland, Denmark, Germany and Sweden, competitive-
ness leaders, are conducting a proactive cluster policy. 

The empirical results of our findings suggest that in-
crease in banking sector to private sector and improve-
ment in state cluster development have significant effect 
on innovative activity. Our results are in line with the 
previous evidence in the existing literature. Increase in 
R&D expenditure sheds light on innovative activities in 
developing countries, as suggested by Savvides and Zacha-
riadis [22]. 

Most of the variables in our paper are public policy 
variables (quality of banking system, sophistication of 
innovative infrastructure), our empirical discoveries ought 
to be of high interest to policy makers in developing eco- 
nomies intended to achieve sustained economic growth 
through technological advance. 

According to World Bank (2000) as developing coun-
tries aim to improve their innovative capacity it will re-
quire additional actions to achieve and maintain the es-
sential level beyond which benefits begin to accrue. 
Hence results of our findings are straightforward. Institu-
tional development and increase in quality of banking 
system does matter in increasing innovative activity. 
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