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Abstract
As an important dynamic of economic growth in the literature, technological progress is addressed in the study
in the context of political and financial stability channels. In this context, the aim of the study is to determine the
relationship between effects of technological progress on economic growth and political and financial stability
concepts. The study for Turkish economy is based on data of 1984-2014 period and technological progress
variable is considered as advanced technology export. As a result of the study, the obtained results of causality
analysis showed that political and financial stability are important channels in technological progress and
economic growth relation.
Keywords: technological progress, economic growth, political stability, financial stability
1. Introduction
This approach, supported by Lucas (1988), Romer (1989), Grossman and Helpman (1991), Aghion and Howit
(1992), argues that investments in technological progress will increase economic growth and countries/firms that
have technology will gain a significant competitive advantage in the post-1980 period. In his study, Romer (1990)
considers technological progress as an internal element of growth and also explains technological progress as an
important factor in this process.
Furthermore, he argues that the concept of information/technological innovation integrated in the production
process will increase the effectiveness of the industry by creating positive externalities. Grossman and Helpman
(1991), driven by Romer (1990) work, argue that the firms will attempt to create a continuous innovation in
order to protect the monopoly power that they achieved through technological progress and by this means, the
relationship between growth and technological innovation gains continuity.
International trade, at the core of the concept of globalization, is crucial for ensuring competition superiority in
global markets and supporting fixed capital investments in developing countries where capital is insufficient.
Posner (1961), who determined that technological progress and production of high-tech products would increase
the country's exports, suggests that countries to increase their high-tech production, that means the speed of
technological progress increases the potential for new product production and in this case the countries / firms
that are producing the technology have comparative advantage in the market. In this process that is called
technological gap, Posner (1961) suggests that costs are an important element in the innovative process and
therefore the innovation realized is spreading in the learning process, the fact that the country has comparative
advantage is heavily dependent on the factor it has. Time is needed for creation of scale economies and
expansion of innovation.
In new patterns of growth, starting with the inclusion of the concept of innovation into the economic
growth process, and developing by inclusion of innovation into patterns of growth as an output of human
capital; the concept of innovation has become a concept that can also be supplied from outside the enterprise
over time ,going beyond a concept performed and spread inside the enterprise. This concept, called as open
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innovation, was first described in the study by Chesbrough (2003). The concept of open innovation suggests that
information that will reveal innovation can be supplied from inside or outside the enterprise. Chesbrough (2006)
stated in his study that in the closed innovation model, company's research projects arise from its internal
technology accumulation and develops, and go through production process and finally, some of them are put
on market. Projects involve only the input and output phases of projects, that’s why the system is called as
closed. In the open innovation model, projects can arise from internal or external technology sources, and new
technology can be integrated into the project at various stages. However projects can get into or come out market
in many different ways.
Technological progress, which is placed on the basis of economic growth, is not only limited to the domestic
market but also helps in that the country has an important advantage in international trade and supporting R&D
activities by increasing total exports with advanced technology exports. On the other hand, the preservation of
the technological innovations emerged as a result of R&D activities is another important point in the
development of these activities. In this context, the functioning of legal regulations, such as the protection of
intellectual property rights, supports technological innovations to emerge in the market. Because the number of
patents in the country is an important factor on the country's technological progress and innovative image. In this
case, the increase of the production of high technology in a country is related to R&D activities, therefore, to
human capital accumulation. At the same time, the legal basis for the regulation of patents and trademarks of
high technology products, emerged as a result of R&D activities carried out by human capital, must be sound.
The investor, who benefits from the profit at the highest rate, is encouraged to make more production and
develop technology with these rights protected in a sound legal basis.
The aim of this study is to determine the channels of the concept of technological progress that has an important
place as a production factor for countries, which is affective in the said relation. This study is important at the
point of determining the relation between the high technology exports, considered as a technological progress
indicator that emerged as a result of R&D expenses, and political and financial stability of the country;
evaluation of this relationship within the scope of economic growth and combining the concepts of stability and
technological progress which are two important and prominent concepts in economic growth and achievement of
international competitiveness. Because, as two different concepts in the country's economy, political and
financial stability and technological progress are closely related to the important parameters, such as
international trade, investment, capital movements, that determine the state of the countries in the world
economy.
2. Literature Review
In literature review that is made in the scope of the study, it is detected that number of studies that examines the
relationship between political and financial stability and advanced technology exports / technological progress is
very limited. The literature focuses more on relationship of financial and political stability between economic
growth, on the other hand studies that are made place the concept of technological progress on the basis of
economic growth. In this context, in this study it is accepted that technological progress is an important influence
on economic growth and it takes the factors in which this relationship interacts into account in context of
stability. Literature search, which has been made in this direction, includes technological progress / innovation /
human capital and economic growth relationship and the relationship of these variables with stability and listed
in table 1.
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Table 1. Literature Review
Author(s)
Ülkü(2004)

Country
20 OECD member
10 OECD non-member
country
88 developed country

Period
1991-1997

Erdil etc. (2009)

131 developed and
developing country

1995-2006

Falk (2009)

22 OECD
country

1980-2004

Wu (2010)

China

1998-2007

Yapraklı
and
Sağlam (2010)

Turkey

1980-2008

Yeo (2010)

USA

1988-2007

Almeida
and
Teixero (2007)

Güloğlu
(2012)

andTekin

Kılavuz and
Topçu (2012)

High-income
countries

member

OECD

1996-2003

1991-2007

Variable(s)
R&D expenditure
Innovation
GDP per-capita
Political stability
High-tech export
R&D expenditure
Number of patent
Direct foreign capital investments
Information communication technology
exports
GDP
R&D expenditure
High-tech export
Economic growth
R&D expenditure
Innovation rate
Number of patent
Stock of patent
Economic Growth
Labor force
Human capital
Telecommunication investment
Produce price index
Population
GDP
Innovation
Economic performance
R&D expenditure
Innovation
Economic growth
High - tech export and import
Low - tech export and import
Population
Investment
GDP
R&D expenditure
Human capital
Intellectual property right
Number of residents patent
Direct foreign investment
Trade openness
Direct foreign investment
Technology
Number of patent
Economic growth
entrepreneurship
Innovation
Economic growth
R&D expenditure
High-tech export
Information communication Technologies
export
Economic growth
Patent expenditure
Economic growth

A.

22 developing country

1998-2006

and

26 developed
18 developing country

1998-2007

Zhang, Song and He
(2012)

Pekin

1991-2010

Amoghouss
Ibourg (2013)

19 OECD
country

member

2001-2009

Göçer (2013)

Developing
County

11 Asia

1996-2012

Işık (2014)

Turkey

1990-2010

Erdem
and
Köseoğlu (2014)

Turkey

1970-2010

Number of patent
competition power index

Dam and
(2016)

BRICS-TM countries

2000-2012

Sungur, Aydın and
Eren (2016)

Turkey

1990-2013

Malatyalı (2016)

Turkey

1989-2014

Işık and
(2016)

Selected country group

1990-2011

Public and private sector R&D expenditure
Number of patent
Economic growth
R&D expenditure
Number of researchers
Number of patent
Export
Economic growth
Technological developments Economic
growth
R&D expenditure
Electronic product export
GDP

Tüylüoğlu
Saraç(2012)

and

Yıldız

Kılınç
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Result(s)
Innovation effects positive and statistical
significant to GDP per capita
There is a positive correlation between
political stability and innovation with the
high-technology export.

Information communication technology
exports effects to GDP
There is a positive correlation between
R&D expenditure high-tech export and
economic growth
Innovation effects to economic growth in
the
regions where a number of regional R &
D activities
Information communication technology
positive effects to economic growth in
the short and long term.

Innovation positive effects to economic
performance.
R&D expenditure effects to innovation.
Technological change effects to economic
growth.
High-tech export, low-tech import and
investment positive affects to economic
growth.

Protection of Intellectual property right
negative effects to innovation in the
developing country despite that positive
effects in the developed country.

There is relationship innovation and
economic growth in the long term.

Entrepreneurship and innovation positive
effect to economic growth.
Increasing
of
R&D
expenditure,
High-tech export increases
to
information
communication
technologies export and economic growth
There
is
unidirectional
causality
relationship between patent expenditure
and economic growth.
There is positivity relationship between
technological change and competition
power.
R&D positivity effects to economic
growth and innovation.
Innovation is support to R&D
investment, export and economic growth
.

economic growth is supported by.
technological developments.
There is positive relationship between
electronic product export and GDP with
R&D expenditure
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3. Econometric Analysis
The interrelationship between political stability, financial stability and high technology exports in Turkish
economy are analyzed via the Vector OE Regression Model (VAR) model for the period 1984-2014. The
interrelationship between these variables have been tried to be determined with Granger causality analysis,
action and reaction functions, and variance separation methods. In the literature the high-tech export data used in
the analysis is considered as the demonstration of technological progress which is one of the dynamics of
economic growth, and its relationships with political stability and financial stability are expressed, as being the
source of stable growth.
3.1 Data Set
The political stability and financial stability data used in the analysis were obtained from the PRS Group
International Risk Quide database, and advanced technology export data were obtained from the World Bank
database. The variables used in the analysis, their sources, and symbols representing them are given in table 2.
Table 2. Variables Used in Analysis
Symbol
tec
pr
fr
gr

Variable Name
High-Tech Export
Political Stability
Financial Stability
Economic Growth

Reference
World Bank
ICRG PRS
ICRG PRS
World Bank

According to Table 1; tec represents advanced technology export, pr represents political stability, gr represents
economic growth and fr represents financial stability. In addition to this, d indicates that subtraction is applied to
the series.
3.2 Method
In the study, the Vector Autoregressive Model (VAR) and Granger causality method were used in the
determination of causality relations between variables. Moreover, the interrelationship between the variables
were investigated by making use of the action and reaction functions and of the results of variance separation
concerning model. The VAR model is used to determine the interrelationship between the series used at any
moment in time. The VAR model, a dynamic model, considers the delayed values of all variables, and with this
feature, it has a more flexible structure. Accordingly, bivariate VAR model is as follows (Mucuk and Alptekin
2008: 162).
𝑝
𝑝
𝑦𝑡 = 𝑎1 + ∑𝑖=1 𝑏1𝑖 𝑦𝑡−𝑖 + ∑𝑖=1 𝑏2𝑖 𝑥𝑡−𝑖 + 𝑣1𝑡

(1)

𝑝
𝑝
𝑥𝑡 = 𝑐1 + ∑𝑖=1 𝑑1𝑖 𝑦𝑡−𝑖 + ∑𝑖=1 𝑑2𝑖 𝑥𝑡−𝑖 + 𝑣2𝑡

(2)

In the model, p represents the length of the delays; v represents random error terms, of which means are zero,
covariance with their delayed values are zero, variances are constant, with normal distribution.
In the VAR model it is possible to interpret variance separation and action and reaction functions. Variance
separation and action and reaction functions allow to comment on the errors of the VAR model. A generalized
action and reaction function not affected by the order of the variables included in the VAR model, is used in the
action and reaction function revealing the direction and duration of the reaction given by the other variable for
standard weekly shock occuring at a variable. In addition, variance separation denotes that to what extend the
variances in the variables used are resulted from itself, and to what extend those are resulted from other variables
(Bozdagli and Ozpinar, 2011: 52-56). Finally, Granger causality analysis equations used for the determination of
causality relations between variables are as follows (Gujarati, 2001: 620-623).

𝑋𝑡 = ∑𝑛𝑖=1 𝛼𝑖 𝑌𝑡−𝑖 + ∑𝑛𝑗=1 𝛽𝑗 𝑋𝑡−𝑗 + 𝑢1𝑡

(3)

𝑚
𝑌𝑡 = ∑𝑚
𝑖=1 𝛾𝑖 𝑌𝑡−𝑖 + ∑𝑗=1 𝛿𝑗 𝑋𝑡−𝑗 + 𝑢2𝑡

(4)

Here, if the predicted values of Y in the

equation (3) are statistically significant and different from zero

(∑ni=1 αi

≠ 0), and , if the predicted values of X in the equation (4) are statistically significant and not different
from zero(∑m
j=1 δj = 0), then, the direction of the causality is toward Y → X. Conversely, in the equation
(3), if ∑ni=1 αi = 0 ve ∑m
j=1 δj ≠ 0 , then, the direction of the causality is toward X→Y. In both equations, if
the coefficients of Y and X are statistically significant and different from zero, there is a mutual causality
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relationship between the variables. In both equations, if the coefficient sets of Y and X variables are statistically
insignificant, there is no causality relation between variables.
If we use equation (1) to identify ADF unit root test which is used to investigate the stability of time series,
provision of γ = 0 equality in γ parameter in the equation shows that t Y contains unit root.

∆Yt = α + γYt−1 + ut

(5)

Including additional differences of terms in the test equation leads to a decrease in degree of freedom in ADF test
and loss of power in the test procedure.

𝐻0 : 𝛾 = 0, : 𝑆𝑒𝑟𝑖𝑎𝑙 𝑖𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑠 𝑢𝑛𝑖𝑡 𝑟𝑜𝑜𝑡.
𝐻1 : 𝛾 < 0, : 𝑆𝑒𝑟𝑖𝑎𝑙 𝑖𝑠 𝑛𝑜𝑡 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑠 𝑢𝑛𝑖𝑡 𝑟𝑜𝑜𝑡.
PP approach, which is an alternative test, considers the existence of unknown forms of autocorrelation and the
conditional variable variance situation in the error term and uses non-parametric correction to solve the
autocorrelation problem. For both tests, the fact that t statistic is larger than critical values leads to the rejection
of null hypothesis which implies that the corresponding series contains unit root. Dickey-Fuller Test (DF) and
Augmented Dickey-Fuller Test assume that error terms are statistically independent and have a constant variance.
In their study, Phillips and Perron (1988) stated that it is necessary to make sure that there is no correlation
between error terms and that they have a constant variance while DF and ADF procedure is being performed and
expanded this assumption about error terms (Balan 2016:528).
3.3 Pre - Test Results
Unit root tests with Augmented Dickey Fuller and Phillips Perron unit root test models were conducted through
three options which are stationary, trend stationary and trendless non-stationary. In both model all variables,
except economic growth, include unit root at values for the level. In this case, there was subtraction applied to
free the series from the unit root, and determined that in the first differences of all series no unit root included.
Table 3. Unit Roots Test Results

pr
dpr
fr
dfr
tec
dtec
gr
dgr

ADF Unit Root Test
Intercept
TrendIntercept
-2.43
-2.04
-4.17*
-3.86**
-1.88
-3.77**
-4.04*
-3.97**
-2.86
-2.85
-4.19*
-4.12*
-6.10*
-6.01*
-9.28*
-9.11*

PP Unit Root Test
Intercept
TrendIntercept
-1.83
-2.02
-4.86*
-5.00*
-1.92
-2.98
-5.38*
-5.30*
-2.31
-2.30
-4.13*
-4.12**
-7.83*
-7.68*
-24.76*
-24.10*

None
-0.54
-4.25*
-0.26
-5.44*
-0.73
-4.22*
-3.54*
-9.45*

None
-054
-5.27*
0.26
-5.44*
-0.65
-4.25*
-3.58*
-25.12*

*;0.01, **;0.05 shows significance level.
Another precondition of VAR model is the definition of the lag length. Test results applied for this indicate that
pursuant to Akaike Information Criterion the pertinent lag length in the model is 2.
Determination of whether or not forecasted VAR model dynamically stable is executed via autoregressive
reverse root. In figure 1, all of the autoregressive reverse roots lying inside the unit circle indicates that the
model is dynamically stable.
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Inverse Roots of AR Characteristic Polynomial
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Figure 1. Dynamic Stability Graph
Two significant hypothesis of VAR model is the absence of the autocorrelation and heteroscedasticity issues in
the error terms. Lastly, autocorrelation and heteroscedasticity test results of the model are shown in Table 4.
Table 4. Autocorrelation and Varying Variance Test Results
Autocorrelation Test (LM Test)
LM Stat.
16.05935
8.975984
16.96004
Varying Variance Test (Joint Test)
df
160

Lag
1
2
3
Che-Square
163.0039

Prob. Value
0.4488
0.9144
0.3882
Prob. Value
0.4191

LM test statistics where the existence of autocorrelation is examined and p value is bigger than 0.05 in Table 3
indicate that there is no autocorrelation issue. In addition to this, it is evident from the results of the joint test
conducted to examine the heteroscedasticity issue in the model with chi-square probability value is bigger than
0.05 that there is no heteroscedasticity problem in the model.
3.3 Granger Causality Analysis Results
To determine causality relations between the variables of political stability, financial stability, export of advanced
technology and economic growth that are used in the study Granger causality analysis method was used.
Statistical data obtained as result of Granger causality analysis where the lag length (2) that determined in the
framework of VAR model was used are shown in Table 5.
Table 5. Granger Causality Test Results

cq
s.d.
o.d

dpr
dfr
4.60
2
0.09

dtec
6.05
2
0.04

dgr
1.39
2
0.49

dfr
dpr
5.38
2
0.06

dtec
11.23
2
0.00

dgr
13.3
2
0.00

dtec
dpr
5.53
2
0.06

dfr
0.93
2
0.62

Dgr
2.78
2
0.24

gr
dpr
5.43
2
0.06

dtec
3.19
2
0.20

dfr
8.48
2
0.01

According to Granger causality analysis results, in the model of political stability as an independent variable, a
causality relationship from financial stability and export of advanced technology to political stability was
detected. In the model where the export of advanced technology is an independent variable, a causality relation
from political stability to advanced technology stability was determined. In the model of economic growth as an
independent variable, there is a causality relation of political stability and financial stability to economic growth.
All these relations are shown more clearly in Figure 2.
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High-Tech
Export

Political
Stability

Financial
Stability
Economic
Growth

Figure 2. Relationship Granger Causality
The main purpose of the study is by determining the relation of political and financial stability with
technological advancement based on the fact that technological advancement is a component that supports
economic growth, to contribute to the development of this important factor of the economy. The results of
causality analysis that conducted for the purpose indicate that the political stability in the country supports
technology exports, and the export of advanced technology supports financial stability. With bi-directional
causality relation between financial stability and economic growth added to these results, it is clearly seen that
technological advancement supports economic growth through the financial stability. Additionally, investment in
advanced technology of the country is an important variable to ensure political and financial stability. These
circular results between stability-technological advancement and economic growth reveal the importance of
the interaction of political and financial stability with technological advancement in ensuring economic growth
as a final goal of country’s economic policies. The political stability provided in the country, protection of
property rights, governance stability, corruption, domestic and foreign unrest ensure that technological
advancement and human capital remain in the country. Technological advancement that lies in the basis of
economic growth brings financial stability providing a competitive advantage and investment increase and stable
financial and political order ensures economic growth. Especially the causality relation from technological
advancement to financial stability reveals influential channel of human capital on economic growth. On the other
hand, mutual causality between technological advancement and political stability indicates that stability on the
legal grounds is an important element that had the effect on the notion of human capital, at the same time,
technological advancement is an important element that has the effect in creating the legal ground. Additionally,
the relation of political stability with economic growth indicates that technological advancement is another
channel between economic growth and political stability.
The impulse response of other variables to one standard error shock in the export of advanced technology and
impulse responses of technology export to one standard error shock in other variables are shown in Figure 3
function graphics on action and reaction.
Here, the sequence of variables that are in causality relation obtained with VAR model is important. The action
and reaction method which eliminates the sequencing problem was utilized and confidence intervals are used
as +-2. According to action and reaction function graphics, first, to one standard error shock in technology export
the political stability and financial stability reacts negatively up to four terms and as of this period this action
turns to positive. Economic growth at the beginning reacts negatively, and the reaction turns into positive and
continues with fluctuations.
Secondly, to one standard error shock in political stability, the advanced technology export reacts positively up to
four terms, and later on, this reaction turns into negative. The reaction of technology export to one unit shock is
negative in general sense. Lastly, it reacts positively to a shock occurred in economic growth.
With the determination of causality relations, another analysis that was made within the context of variables of
political and financial stability that determined as a channel influencing the technological advancement and
economic growth is variance separation. Obtained variance separation results are shown in Table 5.

86

http://ibr.ccsenet.org

International Business Research

Vol. 10, No. 3; 2017

Response to Generalized One S.D. Innovations ± 2 S.E.Response to Generalized One S.D. Innovations ± 2 S.E.
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Figure 3. Impulse-Response Functions
Table 5. Variance Decomposition Results
Period
10

S.E.
0.761781

dpr
13.17811

dtec
76.10155

Period
10

S.E.
1.424666

dpr
73.76699

dtec
14.11063

Period
10

S.E.
3.361505

dpr
9.115310

dtec
24.72620

Period
10

S.E.
8.325954

dpr
13.98702

dtec
34.80171

Dtec
dfr
6.532370
Dpr
dfr
6.500953
Dfr
dfr
47.55592
Dgr
dfr
25.18792

gr
4.187970
dgr
5.621428
dgr
18.60258
dgr
26.02335

With the variance separation, according to the model where the export of advanced technology is an independent
variable, at the end of 10 periods the changes in technological advancement were caused by political stability by
13.17%, by financial stability by 6.53%, by economic growth by 4.18%. On the other hand, 34.80% of economic
growth was explained with technological advancement, 25.18% with financial stability, 13.98% political stability.
This makes the acceptance of hypothesis stating that technological advancement is an important dynamic of
economic growth, which was the starting point of the study accurate. On the other hand, at the point of
answering the question of whether or not political and financial stability has effect on the explanatory power,
which the study was built upon, it was found accurate that technological advancement has the highest
explanatory power on financial stability with the rate of 24.72% and on political stability 24.72%. These results
indicate that technological advancement is a significant factor in economic growth and the financial and political
stability that provided in the process are effective channels.
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4. Conclusion
The concept of technological progress, one of the main determinants of economic growth, is closely related to
economic growth as well as many economic indicators in today's economies. In the frame of its importance, in
this study, at the point of technological progress to increase economic growth, the parameters with which it has
interacted has been examined in terms of stability and the ways of ensuring a more sound technological progress
and a stable economic growth by determining stability elements that support technological progress and also the
growth have been questioned.
According to the results of the causality analysis conducted within the scope of the study, it is understood that
the technological progress which is detected to be in a reciprocal interaction with political stability contributes to
economic growth through this factor (also, according to the causality relation with economic growth). At the
same time, the results of variance research support the results achieved by the causality analysis with the fact that
the changes in the exports of high technology are explained by the political stability to the greatest extent and
correspondingly, the changes in the political stability are explained by high technology exports to the greatest
extent. In addition, the fact that the changes in economic growth are explained by high-technology exports to the
greatest extent and the political stability has a high share of 13.98% suggests that the channel of political stability
is effective in the relationship between technological progress and economic growth.
Another result of causality analysis is the relationship detected between high technology exports and financial
stability. At the same time, the relation of causality from financial stability to economic growth supports the
acceptance of financial stability as a cannel between technological progress and economic growth. In addition,
the results of the variance research show that the changes in financial stability are explained by high-technology
exports at the highest rate after itself, and the changes in economic growth are explained by financial stability at
the highest rate after itself. In this case, the finding that financial stability is a cannel between economic growth
and technological progress gains accuracy.
In the context of the conclusions, strengthening the legal basis to achieve / increase technological progress as an
important factor on economic growth of the country is closely related to the achievement of political stability.
Moreover, the technological progress is important in ensuring political stability. Thus, ensuring technological
progress and its effective use in economic growth are closely related to the political stability of the country. In
this context, improvement of the government stability, evaluated within the scope of data content of the political
stability used in the analysis, socioeconomic conditions, investment opportunities, internal threats, external
threats, corruption, military policies, regional policies, rule of law and ethnic tension factors will strengthen the
relationship between technological progress and economic growth in the country, thus this will affect these
parameters positively. On the other hand, the financial stability, provided by technological progress, will ensure
the support for the economic growth. Achieving stability in total external debt as a percentage of GNP, evaluated
within the scope of the financial stability data, total external debt service as a percentage of total exports, current
accounts as a percentage of total exports, accurate international liquidity on a monthly basis of at the time of
imports, exchange rate stability factors as percentage change will be beneficial in economic growth process.
References
Aghion, P., & Howitt, P. (1992). A Model of Growth Trough Creative Destruction. Econometrica, 60(2), 323-351.
https://doi.org/10.2307/2951599
Almeida, A., & Teixeria, A. C. (2007). Does Patenting Negatively Impact on R&D Investment? An International
Panel Data Assessment, FEP Working Papers, 255.
http://www.fep.up.pt/investigacao/workingpapers/07.12.07_wp255.pdf
Amaghouss, J., & Ibourk, A. (2013). Entrepreneutial Activities, Innovation and Economic Growth: The Role of
Cyclical Factors, Evidence from OECD Countries for the Period 2001-2009. International Business
Research, 6(1), 153-162.
Balan, F. (2016). Politik İstikrar ve Devlet Harcamaları İlişkisi: 1986-2013 VAR Analizi. Yönetim Bilimleri
Dergisi, 14(27), 519-537.
Chesbrough, H. (2003). Open Innovation: The New Imperative for Creating and Profiting from Technology,
Harvard Business School Press Boston, USA.
Chesbrough, H. (2006). Open innovation: a new paradigm for understanding industrial innovation. Open
innovation: Researching a new paradigm, 1-1.
Dam, M. M., & Yıldız, B. (2016). BRICS-TM Ülkelerinde AR-GE VE İnovasyonun Ekonomik Büyüme Üzerine
88

http://ibr.ccsenet.org

International Business Research

Vol. 10, No. 3; 2017

Etkisi: Ekonometrik Bir Analiz. Akdeniz İİBF Dergisi, 33, 220-236.
http://iibf.akdeniz.edu.tr/wp-content/uploads/2016/04/33.220-236.pdf
Erdem, E., & Köseoğlu, A. (2014). Teknolojik Değişim ve Rekabet Gücü İlişkisi: Türkiye Üzerine Bir Uygulama,
Bilgi Ekonomisi ve Yönetimi Dergisi, IX(I), 51-68.
http://dergipark.ulakbim.gov.tr/beyder/article/view/5000098634
Erdil, E., Türkcan, B., & Yetkiner, H. (2009). Does Information and Communication Technologies Sustain
Economic Growth? Underdevelopment and Developing Countries Case. Science and Technology Policies
Research Center Working Paper Series, 9(3), 1-16.
http://stps.metu.edu.tr/sites/stps.metu.edu.tr/files/0903_0.pdf
Falk, M. (2009). High-Tech Exports and Economic Growth in Industrialized Countries. Applied Economics
Letters, 16(10), 1025-1028. http://dx.doi.org/10.1080/13504850701222228
Grossman, G. M., & Helpman, E. (1991). Quality Ladders in the Theory of the Growth. The Review of Economic
Studies, 58(1), 43-61. https://doi.org/10.2307/2298044
Göçer, İ. (2013). AR-GE Harcamalarının Yüksek Teknolojili Ürün İhracatı, Dış Ticaret ve Ekonomik Büyüme
Üzerindeki Etkileri. Maliye Dergisi, Sayı: 165, 215-240.
https://dergiler.sgb.gov.tr/calismalar/maliye_dergisi/yayinlar/md/165/165-11.pdf
Gujarati, D. N. (2001). Temel Ekonometri, Çeviri: Ümit Şenesen, Gülay Günlük Şenesen, Literatür Yayıncılık.
Güloğlu, B., & Tekin, R. B. (2012). A Panel Causility Analysisof the Relationship Among Research and
Development, Innovation and Economic Growth in High Income OECD Countries. Eurasian Economic
Review, 2(1), 32-47.
Işık, C. (2014). Patent Harcamaları ve İktisadi Büyüme Arasındaki İlişki: Türkiye Örneği. Sosyoekonomi, 21(2),
70-86. http://dx.doi.org/10.17233/se.58047
Işık, N., & Kılınç, E. C. (2016). İnovasyon-Temelli Ekonomi: Seçilmiş Ülkeler Üzerine Bir Uygulama, Anadolu
Üniversitesi Sosyal Bilimler Dergisi, 16(1), 13-28.
http://dergipark.ulakbim.gov.tr/ausbd/article/view/5000186972
Kılavuz, E., & Altay, T. B. (2012). Export and Economic Growth in the Case of the Manufacturing Industry:
Panel Data Analysis of Developing Countries. International Journal of Economic and Financial Issues, 2(2),
201-215. http://www.econjournals.com/index.php/ijefi/article/view/175
Lucas, R. (1988) On the Mechanics of Economic Development. Journal of Monatary Economics, 22, 3-42.
https://doi.org/10.1016/0304-3932(88)90168-7
Malatyalı, Ö. (2016). Teknoloji Transferinin Ekonomik Büyüme Üzerine Etkisi: Türkiye Örneği 1989-2014,
Kastamonu Üniversitesi İİBF Dergisi, Sayı: 13, 6-73.
http://iibf.kastamonu.edu.tr/images/dergi/s13/sayi.13.mak.5.pdf
Mucuk, M., & Alptekin V. (2008). Türkiye’de Vergi ve Ekonomik Büyüme İlişkisi: VAR Analizi (1975-2006),
Maliye Dergisi, Sayı: 155, 159-174.
https://dergiler.sgb.gov.tr/calismalar/maliye_dergisi/yayinlar/md/155/10.Mehmet.MUCUK_Volkan.ALPTE
KIN.pdf
Posner, M. V. (1961). International Trade and Technical Change. Oxford Economic Papers, 13(3), 321-343.
http://www.jstor.org/stable/2662034?seq=1#page_scan_tab_contents
Romer P. M. (1989). What Determines the Rate of Growth and Technological Change? World Bank
WorkingPaper, 279.
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.661.2385&rep=rep1&type=pdf
Romer, P. M. (1990). Endogenous Technological Change. The Journal of Political Economy, 98(5), 71-102.
https://doi.org/10.1086/261725
Sungur, O., Aydın, H. İ., & Eren, M. V. (2016). Türkiye’de AR-GE, İnovasyon, İhracat ve Ekonomik Büyüme
Arasındaki İlişki: Asimetrik Nedensellik Analizi, Süleyman Demirel Üniversitesi İİBF Dergisi, 21(1),
173-192.
http://iibfdergi.sdu.edu.tr/assets/uploads/sites/352/files/yil-2016-cilt-21-sayi-1-yazi10-10032016.pdf
Tüylüğlu, Ş., & Saraç Ş. (2012). Gelişmiş ve Gelişmekte Olan Ülkelerde İnovasyonun Belirleyicileri: Ampirik
Bir Analiz, Eskişehir Osmangazi Üniversitesi İİBF Dergisi, 7(1), 39-74.
89

http://ibr.ccsenet.org

International Business Research

Vol. 10, No. 3; 2017

http://dergipark.ulakbim.gov.tr/eoguiibfd/article/view/5000074885
Ülkü, H. (2004). R&D, Innovation and Economic Growth An Empirical Analysis. IMF Working Paper, 185.
https://www.researchgate.net/profile/Hulya_Ulku2/publication/5124422_RD_Innovation_and_Economic_G
rowth_An_Empirical_Analysis/links/54de2a5e0cf22a26721f4e5b.pdf
Wu, Y. (2010). Innovation and Economic Growth in China. The University of Western Australia Discussion
Paper, 10.
https://timedotcom.files.wordpress.com/2015/04/1010_innovation_and_economic_growth_in_china.pdf
Yapraklı, S., & Sağlam, T. (2010). ‘Türkiye’de Bilgi İletişim Teknolojileri ve Ekonomik Büyüme: Ekonometrik
Bir Analiz (1980-2008). Ege Akademik Bakış, 10(2), 575-596.
http://www.onlinedergi.com/makaledosyalari/51/pdf2010_2_8.pdf
Yeo, J. K. (2010). Driving the Knowledge Economy: Explaining the Impact of Regional Innovation Capacity on
Economic Performance, Contemporary Management Research, 6(1), 71-86.
https://doi.org/10.7903/cmr.2884
Zhang, L., Song, W., & He, J. (2012). Empirical research on the Relationship between Scientific Innovation and
Economic Growth in Beijing, Scientific Research, Technology and Investment, 3, 168-173.
http://file.scirp.org/pdf/TI20120300006_71638618.pdf

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).
90

