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Abstract: This study empirically explores the influence of financial development (FD) in an 

innovation-growth nexus. Specifically, the study considers how, through FD, innovation impacts 

countries’ export products, export values and national incomes. The system Generalized Method of 

Moments technique and the dynamic common correlated effect estimator are used on data of 57 

economies covering the period 2000 to 2019. First, the findings reveal that, on the full sample, FD and 

its interaction with R&D expenditure have both short- and long-run effects on economic performance, 

as they both cause increases in export product, export value and national income. However, within the 

full sample study, the direct impact of FD is more favorable than the indirect effect. Second, within 

the developed and the developing economies, the study reveals that FD indirectly influences economic 

performance by improving the relationship between R&D expenditures and export products, export 

values and the national incomes of these groups of economies, both in the short- and the long-run. 

However, considering the developing economies, the findings show that the indirect influence of FD 

is more favorable than the direct effect. As a result, this study argues that FD is relevant for improving 

the relationship between innovation and economic performance, for both developed and developing 

economies. Policymakers should, therefore, ensure efficiency and stability in their financial sector as 

they engage in R&D activities in order to be able to harness the export-growth benefits of innovation 

fully. Moreover, policies that ensure sustainable money supply should be encouraged, especially 

within the developing economies. 
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1. Introduction 

Innovation’s influence on economic performance has been assessed from different perspectives, 

including economic growth (Bilbao-Osorio & Rodríguez-Pose, 2004; Cameron, 1996; Georgeta et al., 

2016; Huňady & Orviská, 2014; Law et al., 2020; Lebel, 2008; Silve & Plekhanov, 2015; Verspagen, 

2005) and exports (DiPietro & Anoruo, 2006; Klinger & Lederman, 2006). According to these studies, 

innovation does have favorable and significant influences on countries’ growths and export expansions. 

While innovation is essential to the economic performance of countries, engaging in innovation 

activities is very costly, that is, it involves huge investment of capital. According to Holmstrom (1989), 

the process involved in innovation is not only overlong, quirky and capricious but also implicates a 

very high likelihood of failure. 

However, based on the research on the usefulness of innovation to economic performance, several 

studies have also been conducted by researchers to examine the national determinants of innovation. 

These studies have found that the financial development (FD) of an economy is essential for 

determining the innovation activities of an economy (Aghion et al., 2018; Comin & Nanda, 2019; Hsu 

et al., 2014; ILYINA & SAMANIEGO, 2011; Meierrieks, 2014; Pradhan et al., 2018; Tadesse, 2005). 

According to Brown et al. (2009), FD through the equity market is an essential key for financing 

innovation. A country’s financial depth affects how widely distributed its capital-intensive 

technologies are. The experimenting phase that is necessary for the adoption and diffusion of first-

hand technology is greatly facilitated by deeper financial markets (Lerner and Kortum, 2000; Samila 

& Sorenson, 2011). Further improvement in the level of FD of countries, especially the developing 

economies, boosts the growth of their economies (Zhao et al., 2017) from the indirect effect of rising 

innovative activities. Local financial institutions are critical to ensuring the process of experimentation 

needed for the initial commercialization and the diffusion of technology (Comin & Nanda, 2019). 

Despite the theories (Schumpeter, 1934) that the expansion of an economy’s financial market is 

necessary for its innovation, comprehensive research that concentrates on the importance of FD in 

innovation and economic performance is rare in export-led growth. Though several studies have gone 

into financial development and economic growth (Albert Henry et al., 2019; Matei, 2020; Naliniprava, 

2019), empirical studies on the role of FD in the innovation-economic performance nexus have mostly 

focused on growth with respect to per Capita GDP and total factor productivity (Zhang, 2019). The 

few studies on export trade have also focused on the direct influence of FD (Qiu, 2022; Zhao et al., 

2017). As a result, the aim of this paper is to demonstrate the cross-country evidence of the influence 

of FD on innovation-growth performance from an export-led perspective. Specifically, this study 

examines whether FD impedes or improves effect of innovation activities of countries on product 

exports, export value and their national income. This study is of the view that as countries encourage 

their industries to become innovative through the massive investment in R&D, the impact should 

reflect in the number and value of product, thereby expanding their export product, making them gain 

competitive advantage and consequently increasing profitability. As firms’ exports increase, the total 

country’s exports also increase, thereby reducing the current account deficit of the country. As such, 
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for examining the economic performance of a country, this study focused on export growth and income 

growth. Two economic indicators (country export product to the world and export value) are examined 

in relation to export growth while income growth is examined based on gross national income (GNI). 

Domestic credit provided to private sectors (DCPS) is used a proxy for FD. Innovation is proxied with 

R&D expenditure. 

This study offers new insights into the country-level influence of innovation on export-led growth 

by focusing on the countries’ export products to the world and the value of their exports. First, this 

study is unique from other studies with respect to the measurement of the economic performance. 

Limiting it to export performance, the study focuses on how innovation is able to influence the 

dimension of trade performance of countries by way of its impact on the export diversification across 

products. Hence, there is use of a “country growth by country products to the world” indicator. 

Moreover, there is use of export value aiding in assessing the total value of foreign countries’ spending 

on the diverse goods and services of the home country. To the best knowledge of the author, this is the 

first time these indicators are being used to assess countries’ economic performance on innovation-

growth empirical studies. Second, most studies on innovation and economic growth address innovation 

as a direct cause of increase in economic performance. This current study, with the use of three 

economic performance indicators, addresses this issue. This study shows that innovation first enables 

countries to increase diversified products for export. As more diversified products are produced to 

meet the needs of the international market, they increase their total value of foreigners consuming these 

diversified products. Increase in total value of foreigners consequently leads to improvement in 

economic performance through increase in the national income. It, therefore, adds up to existing 

studies on innovation and countries’ trade. Last, the study sheds light on the development of the 

financial sector of countries in innovation and export-led growth which is scarce in the literature. It, 

therefore, highlights the relevance of FD to the innovation-export-led growth relationship by revealing 

that FD potentially moderates the relationship between innovation and economic performance. The 

study provides vital information on the significance of FD in ensuring efficient and effective 

innovation activities that improve economic performance. 

The remaining parts of the research are ordered as follows. Section 2 deals with the literature 

review concerning previous studies which are related to innovation and economic performance. 

Section 3 deals with the data and the variables used for the study and the method employed in the data 

analysis. Section 4 contains the findings of the data analysis, gives the empirical results and discusses 

the results. Section 5 provides conclusions to the study. 

2. Literature review 

For this current study, the empirical review on the innovation-economic performance nexus is 

limited to export-led growth and productivity growth. Considering the innovation-export performance 

nexus, three different models are discussed. The first model has to do with the notion that promoting 

export by countries is a strategic policy for ensuring economic progress and improvement of the 

economy involved. Export is identified as a relevant factor to the promotion of economic progress and 

improvement (Nanid & Biswas, 1991; Nguyen, 2016; Ugochukwu & Chinyere, 2013). Promoting 

export has been a key element to economic performance for most countries. Looking at it from the 
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viewpoint of Keynesian theory, promotion of export creates an avenue for additional sources of 

demand. However, looking at it from the supply-side perspective, the pressure that comes with 

international competition creates powerful stimulus for domestic industries to become and remain 

competitive internationally. 

The second model has to do with the idea of creative destruction (Schumpeter & Capitalism, 

1950). This concept postulates that as new innovations substitute timeworn products and techniques, 

countries begin to enjoy monopolistic power which provides them a competitive advantage. The notion 

is that the greater the level of creative destruction is, the greater the economy’s growth momentum 

(DiPietro & Anoruo, 2006). That is to say that the more innovative a country is, the greater the amount 

of economic growth and development. 

The third notion is related with the form of trade among developed and developing economies. 

This model basically sets trade among countries into two parts. The first part has to do with the notion 

that terms of trade tend to favor the manufacturing sector over the agricultural sector. The second is 

that under-developed economies tend to trade agricultural products for manufacturing products mostly 

produced from developed economies. Based on this, developed economies are always favored in terms 

of trade as compared to under-developed economies. In order for this condition to change, the model 

could be altered such that terms of trade would favor economies that produce innovative products as 

compared to other products. In this case, economies that produce and export more innovative products 

gain more competitive advantage over economies that do not produce innovative products. 

In all, innovation does not only directly foster economic growth and development but indirectly 

fosters it in addition, via its progressive impact on international trade. Innovation, therefore, increases 

a country’s export level both by introducing new products that enjoy monopolistic power based on 

being early entrants to an enterprise and by decreasing costs on prevailing products. 

From the productivity growth perspective, innovation has been identified to be an essential and 

influential factor which has the power of lifting the success of a country and its growth since it is a 

strong influencing factor in competitiveness and productivity (López-Cabarcos et al., 2021). The 

advantages of innovation in a country come in two main forms. First, as firms in countries become 

more innovative, they are able to increase their level of efficiency and improve the number and value 

of products produced, leading to a rise in demand along with the reduction of production costs (Hall, 

2011). Second, as firms in countries become more innovative, they end up being able to produce better 

goods and services, which make them likely to grow more than other prevailing firms and fresh entrants. 

Several firm-level studies have confirmed the relevance of innovation to economic growth (Crespi & 

Zuniga, 2012; Díaz-Chao et al., 2015; Griffith et al., 2006; Martin & Nguyen-Thi, 2015; Pianta & 

Vaona, 2007). 

Despite the plentiful evidence of innovation and productivity on the firm level, there have been 

also considerable empirical studies on a cross-country level. For instance, in Maradana et al. (2017), 

by using the cointegration method, the research asserted that innovation has a long-term relationship 

with growth. However, upon using the Granger causality test, the study found the existence of 

unidirectional and bidirectional causality for innovation and economic improvement. These 

relationships differed among the various countries of study. Similarly, (Bayarçelik & Taşel, 2012; 

Huňady & Orviská, 2014; Law et al., 2020) have asserted that innovation is a critical growth driver. 

Bayarçelik and Taşel (2012) used the two-stage least square method of estimation and found that R&D 
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expenditure and number of researchers in R&D, as innovation indicators, stimulated growth in Turkey. 

Huňady and Orviská (2014) used the panel fixed effect technique and showed that countries that 

increase their level of innovative activities usually experience increases in economic performance. In 

Law et al. (2020), the study compared magnitude and quality of innovation and their impact on 

economic growth. The findings revealed that quality of innovation, using total patent grants, yields 

increases in economic growth. This means that patenting, either from the domestic or foreign, is an 

important determining factor to economic growth (Yang, 2006). Though Lee and Kim (2009) found 

innovation to improve nations’ progress in the long-term, they affirmed that this effect is only 

experienced by upper-middle and high-income countries. 

On the contrary, studies in (Pala, 2019; Vuckovic, 2016) have argued against the notion that 

innovation promotes higher productivity, leading to increases in economic growth. In Pala (2019), the 

study used Swamy’s random coefficient model and found that innovation indicators like R&D 

expenditure and researchers in R&D have negative relationships with economic growth of a majority 

of the countries of study. A similar result was found in Law et al. (2020) using quantity of patents as 

a representation for innovation. Vuckovic (2016) using a multiple regression analysis on emerging 

economies found no substantial link concerning innovation and economic growth. 

3. Data and methodology 

3.1. Method and empirical model 

3.1.1. Method 

The dynamic panel regression analysis was carried out using the system-GMM estimator (both 

the one-step and the two-step). This method of estimation is best for situations where N > T (Arellano 

& Bond, 1991; Arellano & Bover, 1995; Blundell & Bond, 1998). The GMM estimator resolves the 

endogeneity problems in Fixed Effect or Random Effect and any other model, and hence it reduces 

any biases or provides a more specific parameter estimation. The system GMM also comes with 

more robust advantages than the difference GMM. The only disadvantage that comes with the use 

of GMM is that it is difficult and possible to generate invalid estimates (Roodman, 2009). Though 

the estimators for both the one step System-GMM and two step System-GMM are asymptotically 

normal, the two-step estimation provides a more powerful asymptotic normal estimator. Hence, the 

study uses both estimators, where the two step System-GMM is used as a robust estimation. For 

more robustness, the study conducted a separate dynamic panel regression analysis on the developed 

and developing economies. 

3.1.2. Empirical model 

The empirical model for this study is based on the Schumpeterian growth model (Schumpeter, 

1934) where development is a function of innovation and entrepreneurs. However, following DiPietro 

and Anoruo (2006), this study perceives development to be a function of R&D expenditure, education, 
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labor force participation rate and foreign direct investment inflows. Hence, in order to assess how 

innovation affects economic performance, the following linear function was formulated. 

 𝛦𝛲 = 𝑓(𝑅𝐷𝐸, 𝐸𝐷𝑈, 𝐿𝐹𝑃𝑅, 𝐿𝑁𝐹𝐷𝐼) (1) 

where “EP” represents economic performance, “RDE” represents R&D expenditure, “EDU” is level 

of education, “LFPR” is labor force participation rate, and “LNFDI” is natural logarithm of foreign 

direct investment inflows. 

Following the system GMM estimation technique, the equation is stated as follows. 

 ∆𝐸𝑃𝑖,𝑡 = 𝛽0∆𝐸𝑃𝑖,𝑡−1 + 𝛽1∆𝑅𝐷𝐸𝑖,𝑡 + 𝛽2∆𝐸𝐷𝑈𝑖,𝑡 + 𝛽3∆𝐿𝐹𝑃𝑅𝑖,𝑡 + 𝛽4∆𝐿𝑁𝐹𝐷𝐼𝑖,𝑡 + ∆𝜂𝑖,𝑡 (2) 

To investigate the role FD plays in the link between innovation and EP, domestic credit provided 

to the private sector (DCPS) is used as a proxy and is interacted with R&D expenditure. The model is 

stated as 

 
∆𝐸𝑃𝑖,𝑡 = 𝛽0∆𝐸𝑃𝑖,𝑡−1 + 𝛽1∆𝑅𝐷𝐸𝑖,𝑡 + 𝛽2∆𝐷𝐶𝑃𝑆𝑖,𝑡 + 𝛽3∆[𝑅𝐷𝐸 × 𝐷𝐶𝑃𝑆]𝑖,𝑡 

+𝛽4∆𝐸𝐷𝑈𝑖,𝑡 + 𝛽5∆𝐿𝐹𝑃𝑅𝑖,𝑡 + 𝛽6∆𝐿𝐷𝐹𝐷𝐼𝑖,𝑡 + ∆𝜂𝑖,𝑡 
(3) 

where RDE*DCPS is the interaction of R&D expenditure and FD proxy. 

For estimating the long-run relationship, the variables that show significant coefficients are used. 

The coefficients are generated by dividing the coefficient of the significant independent variables by 

the lagged value of the dependent variable. Based on this, the equation is formulated as 

 𝐿𝑋 = (_𝑏[𝑋]) / 𝐸(1 − _𝑏[𝐿1. 𝑌]) (4) 

where Lx represents the long-run output, _b is the coefficient value, X is the significant independent 

variable, and L1.Y represents the coefficient of the lagged dependent variable. 

3.2. Data 

In order to assess the innovation-economic performance relationship and the role of FD, this study 

uses panel data for 57 countries consisting of 35 developed economies and 22 developing countries, 

covering a period of 20 years from 2000 to 2019. The division of countries into developed and 

developing is based on the IMF classification of countries based on the income level. However, middle 

and lower income countries are grouped as developing economies. Developed countries are high 

income economies with gross national income of $13,205 or more, whereas developing countries 

include low income economies with gross national income of $1,085 or less, lower middle-income 

economies with gross national income between $1,086 and $4,255, upper middle-income economies 

with gross national income between $4,256 and $13,205. Countries are selected depending on the data 

that is available within the specific years of study. Most of the data are sourced from World Bank 

Development Indicators (WDI-2021 update) and United Nations Development Program (UNDP). The 

variables for the study consist of export product (EXPP), export value (EXPV), gross national income 

(GNI), R&D expenditure, Education, Labor force participation rate, FDI and domestic credit provided 

to private sectors. 
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3.2.1. Response variables 

In this study, the dependent variable is economic performance. In measuring economic 

performance, several researchers have used GDP or per Capita GDP (Blanco et al., 2016; Bozkurt, 

2015; Das, 2020; Pala, 2019; Zhang, 2019), export share (TEKİN & HANCIOĞLU, 2017), real export 

or export share (Hur et al., 2006; Zhao et al., 2017). This study introduces two measures (country 

export products and export value) that are new in the literature. In order to be able to compare the 

empirical results of this study to the prevailing literature, the study uses GNI as an additional response 

variable. Three economic indicators are used as proxy for the response variable. The study measured 

economic performance by using export product, export value, and national income data. Export 

product (EXPP) is a proxy representing all the country’s export products to the world within a 

particular year. As countries invest more in R&D, they are expected to be more innovative and 

competitive in their products (Neves et al., 2016). Hence, R&D should be able to increase the quantity 

of a country’s export products, making them innovative and competitive in terms of the supply of 

products to the world, thereby making these countries more diversified in their products to the world. 

An additional response variable, export value (EXPV), is introduced to assess the value added to the 

countries’ exports as a result of their innovative activities. Export value is thus a proxy for the most 

recent exported value converted to US dollars and represented as a percentage of the source time frame 

average (2000). Data for export product and export value are both sourced from the database of World 

Integrated Trade Solution (WITS). Gross national income is a country’s total income from its citizens 

and firms irrespective of where they exist. As firms become innovative and become competitive by 

producing increased diversified product for export, and adding value to their export, these firms are 

expected to benefit in the form of increased profitability. As the national income of every economy is 

tied to the profitability of its industries, as firms increase in profit, the national income is expected to 

have an associated improvement. Hence, the use of the three indicators for economic development 

would enable the reliability of the results and help to compare which aspect benefits most form the 

direct and indirect effect of innovation. Data for gross national income is sourced from WDI. 

3.2.2. Explanatory variables 

Based on this study, two explanatory variables are used, R&D expenditure (RDE) and Domestic 

credit provided to private sectors (DCPS). RDE represents the gross domestic expenditure of a 

country on R&D, represented as a percentage of GDP. It includes basic research, applied research, 

and experimental development of an economy. R&D expenditure has been widely used by most 

empirical studies on the innovation-growth nexus (Ballot et al., 2006; Blanco et al., 2016; Bozkurt, 

2015; Das, 2020; Pala, 2019; Yüksel, 2017). Though patents have been used in most of the literature 

to measure innovation (Das, 2020), this study excluded patents because in most cases not all 

inventions are protected by patents and even valuable. However, whether innovation is patented or 

not, R&D expenditure of the innovative firms are always accounted for. Domestic credit provided 

to the private sector is a proxy for FD of an economy, and it is used as an interaction variable. Since 

innovation activities are costly, finance, therefore, becomes an important factor in the link between 

innovation and exports. Economies with greater financial development are expected to have 
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increases in their exports (Beck, 2002; Hur et al., 2006; Shahbaz & Rahman, 2014). Data for R&D 

expenditure and domestic credit provided to private sector are obtained from World Bank 

Development Indicators (WDI). 

3.2.3. Control variables 

In order to ensure reliability and validity of the empirical results, reducing biases, the study is 

controlled using variables like EDU, LFPR and FDI. These control variables were selected based on 

existing literature on innovation and economic development (Klinger & Lederman, 2006; Zhang, 2019). 

4. Results and discussion 

4.1. Data analysis 

4.1.1. Descriptive statistics 

The descriptive statistics as shown in Table 1 present the summary of the data used for the analysis, 

with the focus on the mean, standard deviation, minimum and maximum values for all the variables 

and the coefficients of variation. Considering the mean values, the positive values for all the series 

imply that the variables have an increasing trend. Education has the highest mean, of 106.5338, while 

RDE has the lowest mean value, of 1.3085. Since LFPR has the lowest CV, of 0.0536, it indicates that 

the series has the lowest standard deviation, implying that there is less variation in LFPR with respect 

to the mean compared with other variables. Moreover, it is observed that EXPP has the highest CV, 

which explains a higher standard deviation, indicating that the variable is more volatile. Hence, it can 

be seen that LFPR, LNGNI and LNFDI are less volatile as compared to LNEXPV, DCPS and RDE. It 

is observed that EXPP, LNEXPV, LNGDP, RDE, LFPR, LNFDI and DCPS have minimum values of 

−22.3602, 1.7707, 9.0557, 0.0147, 66.5897, 51.8617, 6.3013, 1.2258 and maximum values of 44.8987, 

3.2960, 13.3311, 4.9528, 278.23, 78.746, 11.8656, 304.575, respectively. 

Table 1. Summary statistics. 

Parameter Obs. Mean Std. Dev. Min. Max. CV 

EXPP 1140 3.8575 8.0704 −22.3602 44.8987 2.0921 

LNEXPV 1140 2.3778 0.2705 1.7707 3.2960 0.1138 

LNGNI 1140 11.3112 0.8216 9.0557 13.3311 0.0726 

RDE 1140 1.3085 1.0202 0.0147 4.9528 0.7797 

EDU 1140 106.5338 21.5422 66.5897 278.23 0.2022 

LFPR 1140 66.8123 3.5796 51.8617 78.746 0.0536 

LNFDI 1140 9.8145 0.8435 6.3013 11.8656 0.0859 

DCPS 1140 72.3973 56.2687 1.2258 304.575 0.7772 

Note: compiled by the author. All values are in 4 decimal places. 
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4.1.2. Cross-Section dependence test 

Due to possible presence of unobserved factors or similar economic network factors that may 

dwell among the various countries of study, there could be the possibility of cross-section dependence 

(Chudik & Pesaran, 2013). Similarly, due to the inter-dependence of nations across the globe, there is 

the possibility of cross-sectional dependence among the series. When this happens, all units in the 

cross-sectional data may be correlated and generate invalid statistics in the results (Dong et al., 2018). 

Table 2 displays the outcomes of the cross-section dependence test. The null hypothesis for the cross-

section dependence states that there is cross-section independence. The rule of thumb is that in the case 

the p-value is close zero, it indicates that the series are correlated across the panel groups. The result 

indicates a significant presence of cross-section dependence in the series, which means that all the 

series are highly correlated. However, in order to deal with the problem of cross-sectional dependence, 

the second autoregressive test, AR (2), and the Hansen test from the System GMM were used for 

assessing serial correlation and the validity of the estimator’s instruments. Moreover, time dummies 

are included in the system GMM in order to ensure that the assumption of no correlation across the 

individuals in the idiosyncratic disturbances hold. For the developed and developing economies, since 

the number of groups is relatively small with respect to the time period, the study employs the dynamic 

common correlated effects (DCCE), which aid in resolving cross-sectional dependence issues. 

Table 2. Cross-section dependence test. 

Parameter CD-test P-value 

EXPP 131.685 0.000 

LNEXPV 165.416 0.000 

LNGNI 157.668 0.000 

RDE 22.4 0.000 

EDU 1.941 0.052 

LFPR 50.767 0.000 

LNFDI 50.373 0.000 

DCPS 28.719 0.000 

Note: compiled by the author. 

4.1.3. Panel Unit Root Tests 

Table 3 presents the results for the panel units root tests. EXPP and LNFDI are stationary at level 

for all the four tests. LNEXPV is stationary at level for IPS, ADF and CADF tests but significant at 

first order difference for the CIPS test. LNGNI is stationary at levels of IPS, CIPS and CADF tests but 

stationary at first order difference when tested with ADF. RDE is seen to be stationary at first order 

difference for all the four tests. EDU is stationary at level for ADF and CADF but stationary at first 

order difference for IPS and CIPS. LFPR and DCPS are stationary at first order difference for all tests 

except ADF which show the series to be stationary at level. Since some of the variables are stationary 

at first difference, time specific effects were controlled for in the system GMM estimation where the 
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period of years were included in the model. However, for the DCCE estimation, non-stationary 

variables were differenced at first order. 

Table 3. Panel Unit Root Tests. 

Parameters IPS ADF CIPS CADF  

I(0) I(1) I(0) I(1) I(0) I(1) I(0) I(1) 

EXPP −15.12*** 

 

−28.59** 

 

−4.39*** 

 

−19.65*** 

 

LNEXPV −3.28*** 

 

−2.88*** 

 

−2.02 −3.63*** −2.131** 

 

LNGNI −3.53*** 

 

1.3 −17.83*** −2.19** 

 

−6.30*** 

 

RDE 6.5 −12.57*** 0.07 −7.10*** −1.63 3.18** −0.58 −3.86** 

EDU 1.35 −9.71*** 4.95*** 

 

−1.51 2.70** −3.82*** 

 

LFPR 7.06 −10.26*** −8.94*** 

 

−1.205 −2.024* −0.48 −3.67*** 

LNFDI −9.13*** 

 

3.37*** 

 

−3.52** 

 

−6.72*** 

 

DCPS 1.55 −10.56*** −2.19** 

 

−1.87 −3.54*** −1.868 −3.54*** 

Note: *, ** and *** indicate 10%, 5% and 1% significance levels, respectively. All values are approximated to 2 decimal 

places. 

4.2. Empirical results 

4.2.1. Innovation, FD and export products 

Table 4 illustrates the relationship between innovation, FD and the country’s export products. For 

both estimators, model 1 deals with the consequences of innovation on countries’ export products to 

the world, while model 2 addresses the moderating role of FD to innovation-country export products 

nexus. Considering the model, under both one-step and two-step System-GMM estimation, it is 

revealed that EXPP (1) is positive and significant at 1% significance level, implying that the previous 

year’s export product influences the current year’s country growth. RDE is seen to have a favorable 

impact on export products. The implication is that a unit increase in R&D expenditure propels 0.7221 

unit (one-step System-GMM) and 0.6873 unit (two step System-GMM) improvements in the country’s 

export products to the world. This result provides evidence that more investment into R&D by 

countries is sufficient to increase their level of export products. A further investigation into the essence 

of FD shows, under model 2, that improvement in FD of the countries, via increase in DCPS enhances 

countries’ export products. Specifically, increases in DCPS improve export products by 0.1920 and 

0.1865 under one step System-GMM and two step System-GMM, respectively. Though RDE exhibits 

a negative and significant relationship, the interaction term (RDE * DCPS), which is the most 

interested, is seen to exhibit a positive and substantial influence on export product. The result reveals 

that capability of R&D to promote countries’ export products largely depends on their level of FD. FD, 

therefore, plays a vital role in the innovation-export products nexus, as it is evidenced that an increase 

in DCPS associated with increase in R&D expenditure improves 0.1461 (one step System-GMM) or 

0.1569 (two step System-GMM) in countries’ product export to the world. These findings are in 

conformity with (Lewandowska et al., 2016; TEKİN & HANCIOĞLU, 2017) but in contrast with Zhao 

et al. (2017) as they found an N-shaped relationship between FD and exports. 
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Additionally, the effects of other variables show that EDU and LFPR have no significant 

influence on countries’ product exports. However, LNFDI is seen to, unexpectedly, exhibit an adverse 

impact on country growth. 

Table 4. Regression for innovation, FD and export product. 

Parameter One-step System-GMM Two-step System-GMM  

Model 1 Model 2 Model 1 Model 2 

EXPP (1) 0.7423*** 0.8542*** 0.8544*** 0.8923***  

(3.15) (3.48) (4.41) (4.18) 

RDE 0.7221*** −13.9703*** 0.6873*** −12.6528***  

(5.05) (2.74) (4.19) (2.74) 

DCPS 

 

0.1920** 

 

0.1865**   

(2.59) 

 

(2.59) 

RDE * DCPS 

 

0.1461** 

 

0.1569**   

(2.56) 

 

(2.56) 

EDU −0.0302 −0.1045 −0.3240 −0.4651  

(−0.68) (−1.33) (−0.83) (−1.23) 

LFPR 0.0641 0.2994 0.0389 0.1084  

(1.37) (1.39) (0.54) (1.12) 

LNFDI −0.5171** 1.3086 −0.5726** 1.3121  

(−2.35) (1.06) (−2.34) (1.01) 

AR1 0.000 0.000 0.006 0.000 

AR2 0.225 0.240 0.482 0.497 

Sargan 0.000 0.000 0.000 0.000 

Hansen 0.139 0.154 0.169 0.163 

Observ. 1083 1083 1083 1083 

Instruments 43 44 43 44 

No. of groups 57 57 57 57 

Year dummies YES YES YES YES 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. The t-statistics are in parentheses. 

4.2.2. Innovation, FD and export value 

Table 5 illustrates the results on innovation, FD and export value. Throughout the models under 

both one step and two step System-GMM, it is evidenced that the lag of export value is positive and 

significant, which implies that the previous year’s is important for the current year’s impact. Similarly, 

RDE under all models show favorable and significant relationship with LNEXPV, implying that R&D 

expenditure is important for improving countries’ export values. This finding is in conformity with 

DiPietro and Anoruo (2006), as they found that a country’s increase in creativity is associated with 

enhancement in the value of its exports. In model 2, RDE and DCPS are seen to exhibit positive and 

significant impacts on export value, under both one step and two step System-GMM. The interaction 

term (RDE * DCPS) is seen to be positive and, moreover, significant. An increase in DCPS 
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accompanied with an increase in R&D expenditure improves countries’ export values. Innovation is, 

hereby, declared to be a key factor to improving countries’ export values. 

Additionally, the results for the control variables reveal that EDU, LFPR and LNFDI have no 

significant impact on the export values of the countries of study. The AR (2) and the Hansen tests 

reveal that there is no existence of serial correlation within the model and that the instruments for the 

model are valid. 

Table 5. Regression for innovation, FD and export value. 

Parameter one step System-GMM two step System-GMM  

Model 1 Model 2 Model 1 Model 2 

LNEXPV (1) 0.9815*** 0.9226*** 0.9666*** 0.9459***  

(50.60) (18.16) (21.53) (16.25) 

RDE 0.0428** 0.5017** 0.0180** 0.2962*  

(2.16) (2.60) (2.23) (1.73) 

DCPS 

 

0.0069** 

 

 0.0056**   

(2.53) 

 

(2.01) 

RDE * DCPS 

 

0.0052** 

 

0.0326**   

(2.45) 

 

(2.51) 

EDU −0.0072 −0.0037 −0.0025 −0.0027  

(−0.43) (−1.36) (−1.61) (−0.92) 

LFPR 0.2295*** 0.0122 0.0082 0.0128  

(3.47) (1.36) (1.16) (1.28) 

LNFDI 0.0564 0.0720 −0.1030 0.0479  

(1.23) (0.80) (−1.54) (0.70) 

AR1 0.022 0.010 0.001 0.005 

AR2 0.117 0.111  0.117 0.111  

Sargan 0.001 0.000 0.000 0.000 

Hansen 0.192 0.160  0.224 0.160  

Observ. 1083 1083 1083 1083 

Instruments 41 42  41 42  

No. of groups 57 57 57 57 

Year dummies YES YES YES YES 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. The t-statistics are in parentheses. 

4.2.3. Innovation, FD and national income 

Table 6 demonstrates the outcome of the relationship between innovation, FD and national 

income for the full sample. The results show an inconsistency in the effect of RDE on national income, 

thereby indicating a weak relationship between R&D expenditure and national income. The result of 

the short-run direct effect of R&D expenditure on national income is in line with Bozkurt (2015). 

However, factoring in FD, the outcomes show that DCPS and RDE*DCPS have substantial and 

positive effects on national income. Moreover, the result discloses that the direct influence of FD 

through DCPS on national income is greater than the indirect effect. 
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Table 6. Regression for innovation, FD and national income. 

Parameter One-step Two-step  

Model 1 Model 2 Model 1 Model 2 

LNGNI (1) 0.8507*** 1.1224*** 0.8720*** 1.1555***  

(19.69) (12.22) (18.87) (11.55) 

RDE 0.0215* −0.1360 0.0125* −0.1446  

(1.88) (−1.15) (2.31) (−0.78) 

DCPS 

 

0.0047** 

 

0.0037**   

(2.54) 

 

(2.28) 

RDE * DCPS 

 

0.0024** 

 

0.0021*   

(2.25) 

 

(1.89) 

EDU 0.0000 −0.0009 0.0002 −0.0020  

(−0.10) (−0.08) (0.18) (−0.20) 

LFPR −0.0020 0.0288* −0.0008 0.0209  

(−0.81) (1.68) (−0.26) (1.19) 

LNFDI 0.1054*** −0.0271 0.0797** −0.0143  

(3.37) (−0.63) −2.26 (−0.37) 

AR1 0.000 0.049 0.001 0.050 

AR2 0.230 0.757 0.107 0.446 

Sargan 0.000 0.057 0.000 0.057 

Hansen 0.103 0.177 0.103 0.177 

Observ. 1083 1083 1083 1083 

Instruments 42 42 42 42 

No. of groups 57 57 57 57 

Year dummies YES YES YES YES 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. The t-statistics are in parentheses. 

4.3. Further analysis 

The study conducted an additional test to check the long-term relations among the variables of 

study. The outcomes of the long-run relationships are presented in Tables 7–9. In generating the long-

run relationship, the study used the variables that have only significant impacts on the dependent 

variables in the short-run. A separate estimation was done to evaluate their effects. The long-run 

relationship is generated by dividing the coefficient of the significant variable by one minus the 

coefficient of the lagged response variable. 

4.3.1. Long-run relationship for innovation, FD and export product 

Table 7 presents the long-run relationship for the innovation-country export product nexus. The 

results reveal that, in model 1, R&D expenditure has a long-run relationship with country export 

product, with a unit increase leading to 0.7642 unit (one step System-GMM) or 0.7269 unit (two step 

System-GMM) increase in country product export. These findings are similar to the outcomes in model 

2, both in the presence and without the presence of DCPS. Furthermore, the interaction of R&D 
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expenditure and FD reveal a long-run relationship with country growth both in the one step System-

GMM and two step System-GMM. 

Table 7. Long-run regression of innovation, FD and country export product. 

Parameter One step Two step  

Model 1 Model 2 Model 1  Model 2 

RDE 0.7642*** −14.4202*** 0.7269*** 0.6231***  

(5.49) 

 

(4.37) (3.78) 

LFPR 

    

DCPS 

 

0.1982** 

 

0.1654**   

(2.48) 

 

(2.39) 

RDE * DCPS 

 

0.1508** 

 

0.2010**   

(2.42) 

 

(2.77) 

LNFDI −0.5472** 

 

−0.6056** 

 

 

(−2.51) 

 

(−2.42) 

 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. z-statistics are in parentheses. 

4.3.2. Long-run relationship for innovation, FD and export value 

The study assessed the long-run relationship for the innovation-export value nexus and the role 

that FD plays in this relationship. From the results presented in Table 8, it is obvious that innovation, 

through R&D has a long-run impact on export value. For all the models under both one step and two 

step System-GMM, it is seen that increasing R&D expenditure by economies is associated with a rise 

in the countries’ export values. FD being present, a unit increase in R&D expenditure will enhance 

64986.35% (one step System-GMM) or 23769.82% (two step System-GMM) improvement in countries’ 

values of exports, in the long-run. Similarly, the interaction term (RDE * DCPS) reveals a positive and 

significant long-run relationship with export value. More specifically, increase in domestic credit 

provided to private sectors along with more R&D expenditure will promote 6.96% (one step System-

GMM) or 6.23% (two step System-GMM) value added to countries’ exports. However, it is evidenced 

in the long-run that the direct effect (0.0895 for one-step and 0.1051 for two-step) of FD on export value 

is more than the indirect effect (0.0673 for one-step and 0.0604). 

Table 8. Long-run regression of innovation, FD and export value 

Parameter One step Two step  

Model 1 Model 2 Model 1 Model 2 

RDE 2.3114** (2.07) 6.4783* (1.65) 0.2384** (2.65) 5.4752** (2.48) 

LFPR −5.5895 (1.55) 

   

DCPS 

 

0.0895* 

 

0.1051**   

(1.67) 

 

(2.07) 

RDE * DCPS 

 

0.0673* 

 

0.0604*   

(1.72) 

 

(1.87) 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. z-statistics are in parentheses. 
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4.3.3. Long-run relationship for innovation, FD and national income 

Table 9 depicts the long-run relation between the variables under consideration. The results reveal 

that, in model 1, RDE has a long-run influence on national income (Bozkurt, 2015). DCPS and 

RDE*DCPS have positive and substantial long-run effects on national income, as shown in model 2 

in both one-step and two-step approaches. Moreover, the results show that, in the long-run, the direct 

effect of FD is more favorable than the indirect effect. 

Table 9. Long-run regression for innovation, FD and national income. 

Parameter One step Two step  

Model 1 Model 2 Model 1  Model 2 

RDE 0.1441** 

 

0.0977** 

 

 

(2.34) 

 

(2.30) 

 

LFPR 

 

−0.2352 (−1.28) 

  

DCPS 

 

0.0390** 

 

0.0240*   

(2.03) 

 

(1.80) 

RDE * DCPS 

 

0.0193* 

 

0.0137**   

(1.82) 

 

(2.38) 

LNFDI 0.7059***  0.6231*** 

 

 

(9.67)  (5.39) 

 

Note: *, ** and *** indicate 10%, 5% and 1% significance levels, respectively. The z-statistics are in parentheses. 

4.4. Robustness 

A further analysis is conducted to check the robustness of the results. In this analysis, the countries 

are divided into developed and developing economies, and a dynamic panel regression analysis is 

conducted on each group. Since the number of countries for developed and developing economies is 

35 and 22, respectively, estimating these groups using system GMM is unreliable as Hansen and AR(2) 

test values fall out of the acceptable range, as well as the number of instruments exceeding number of 

groups. As such, the study uses the dynamic common correlated effects estimator (DCCE). DCCE 

allows for heterogeneity within the slopes, and the country specific estimates are averaged across all 

the groups. Moreover, using this estimator aids in solving the problem of cross-sectional dependence, 

as it allows instrumental-variable estimation and tests for weak cross-sectional dependence. Using the 

Autoregressive Distributed Lag (ARDL) option, both the short- and the long-run relationships are 

assessed. The results are presented in Tables 10–12 for developed economies and Tables 13–15 for 

developing economies. 

4.4.1. Regression on developed economies 

Table 10 demonstrates the robustness results on how FD affects innovation and country export 

product relation, for only the developed economies. The results show that RDE influences countries’ 

export products in model 1. The result is similar to the long-run estimation. This implies that R&D 
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expenditure has both short-run (0.1247) and long-run (0.1247) impacts on the export products of 

developed economies. Moreover, with the existence of DCPS, it is observed in model 2 that RDE and 

DCPS have positive and significant relationships, both in the short-run and long-run, with export 

product. Nonetheless, the interaction term, RDE*DCPS has positive and insignificant relationship in 

the short-run, but it shows positive and significant impact in the long-run. These results imply that R&D 

expenditure has both direct and indirect impacts on export product for developed economies. However, 

the indirect impact through financial development is exhibited only in the long-run. Moreover, the direct 

impact exhibits a more favorable relationship than the indirect impact in the long-run. 

Considering the controls, it is observed that labor force participation rate has both short-run and 

long-run significant impacts on export products. Moreover, the lagged dependent variable is positive 

and significant, indicating that the previous year’s export product has an impact on the current level of 

export products. While the error term suggests previous disequilibrium is corrected at 110% (based on 

model 2), the p-value for the cross-sectional dependence statistics reveal that there is weak cross-

sectional dependence. 

Table 10. Regression for innovation, FD and country export product. 

Parameter Model 1 Model 2 

DEPV. EXPP 

SR   

L.EXPP 0.0601** (2.91) 0.0120*** (9.29) 

RDE 0.1247** (2.28) 0.3991* (1.83) 

DCPS  0.0128* (1.79) 

RDE*DCPS  0.0097 (1.09) 

EDU −0.2571 (−0.90) −0.0138 (−1.20) 

LFPR 1.1351* (1.73) 0.3681** (2.26) 

LNFDI 0.9702 (1.43) −0.0449 (−0.95) 

ECT (−1) −1.0602*** (−33.64) −1.1020*** (27.63) 

LR   

DCPS  0.0028 (0.80) 

EDU −0.2428 (−0.87) 0.0139* (1.81) 

RDE*DCPS  0.0098 (1.09) 

LFPR 1.0327 (1.62) 0.3713** (2.26) 

LNFDI 0.8563 (1.33) −0.0453 (−0.95) 

RDE 0.1247** (2.29) 0.4017* (1.83) 

OBSERV. 663 663 

GROUPS 35 35 

F-statistics 3.47 1.93 

Prob. > F 0.00 0.00 

R-squared (MG) 0.80 0.81 

CD. Statistics 1.26 1.13 

p-value of CD 0.2087 0.2604 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. z-statistics are in parentheses. 

DEPV., SR and LR indicate dependent variable, short-run and long-run. 
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In Table 11, the results reveal positive coefficients for RDE in model 1 for innovation and export 

value relation. Similarly, in the long-run, RDE is seen to favorably influence export value. However, in 

model 2, with the existence of DCPS, the outcomes show that RDE is positive but insignificant both in 

the short-run and the long-run. This implies that, with the existence of DCPS, R&D expenditure exhibits 

a weak relationship with export value. Nonetheless, DCPS is seen to have positive and substantial 

influence on export value only in the short-run (0.0167). Moreover, the interaction term, RDE*DCPS, 

shows favorable and substantial influence on export value both in the short-run (0.007) and in the long-

run (0.0053). The implication is that FD has both short and long-run influences on the relation between 

innovation and export value. Furthermore, the direct influence of DCPS on export value (0.0167) is more 

favorable than the indirect effect on export value (0.0047). Still, the direct effect of innovation through 

R&D expenditure is more favorable without the presence of FD than with the presence of FD. 

Additionally, the lag of LNEXPV is positive and significant within both models, implying that 

the past export values of the countries play major roles in the current year’s export values. The p-values 

of the F-statistics as well as the CD-statistics imply that the model is fit and that there is no cross-

sectional dependence across the panels. 

Table 11. Regression for innovation, FD and export value. 

Parameter Model 1 Model 2 

DEPV. LNEXPV 

SR   

L.LNEXPV 0.0557* (1.82) 0.0720* (1.86) 

RDE 0.2980* (1.92) 0.2210 (1.13) 

DCPS  0.0167* (1.82) 

RDE*DCPS  0.0047* (1.85) 

EDU −0.0015 (−0.36) 0.0077** (2.09) 

LFPR −0.0042 (−0.09) −0.0400 (0.50) 

LNFDI −0.0057 (−0.60) −0.0082 (−0.80) 

ECT (−1) −0.9443*** (−30.82) −0.9280*** (−24.02) 

LR   

DCPS  0.0297 (1.55) 

EDU −0.0019 (−0.45) 0.0095** (2.52) 

RDE*DCPS  0.0053** (2.08) 

LFPR −0.0183 (−0.45) −0.0985 (−1.02) 

LNFDI −0.0050 (−0.53) −0.0028 (−0.23) 

RDE 0.2602** (2.11) 0.2399 (1.28) 

OBSERV. 663 663 

GROUPS 35 35 

F-statistics 1.49 1.76 

Prob. > F 0.00 0.00 

R-squared (MG) 0.99 0.99 

CD. Statistics 0.17 0.29 

p-value of CD 0.8656 0.7736 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. z-statistics are in parentheses. DEPV., SR 

and LR indicate dependent variable, short-run and long-run. 
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In Table 12, it is observed that RDE has neither short-run nor long-run significant effects on 

national income in both models. This implies that, with or without DCPS, R&D expenditure does not 

influence LNGNI of developed economies. On the other hand, DCPS and its interaction term, 

RDE*DCPS, exhibit positive significant impacts on income growth of developed economies. However, 

while DCPS exhibits significant impact only in the short-run, RDE*DCPS is significant both in the 

short-run and the long-run. Similarly, the findings reveal that the indirect impact of DCPS is more 

favorable than the direct. FD is, therefore, seen to be more relevant in the relationship between R&D 

expenditure and national income. LFPR and LNFDI are seen to exhibit positive significant impacts in 

the short-run. However, this is inconclusive, as there is inconsistency in the outcomes among the two 

models. Moreover, the lagged coefficient of national income is positive and significant, indicating its 

relevance to the current year’s national income improvement. 

Table 12. Regression for innovation, FD and national income. 

Parameter Model 1 Model 2 

DEPV. LNGNI 

SR   

L.LNGNI 0.7115*** (13.87) 0.5575*** (9.52) 

RDE −0.0607 (−1.54) 0.0386 (0.86) 

DCPS  0.0039* (1.84) 

RDE*DCPS  0.0041** (2.00) 

EDU 0.0009 (0.33) 0.0008 (0.22) 

LFPR 0.0259* (1.70) 0.0211 (0.97) 

LNFDI 0.0330*** (3.13) −0.0000 (0.00) 

ECT (−1) −0.2885*** (−5.62) −0.4425*** (−7.55) 

LR   

DCPS  0.0134 (1.49) 

EDU 0.0385 (0.99) 0.0135 (0.60) 

RDE*DCPS  0.0119* (1.72) 

LFPR 0.2543* (1.66) 0.0658 (1.32) 

LNFDI 0.1252 (1.23) −0.0159 (−0.43) 

RDE −1.2641 (−1.59) 0.0179 (0.12) 

OBSERV. 663 663 

GROUPS 35 35 

F-statistics 17.00 10.27 

Prob. > F 0.00 0.00 

R-squared (MG) 0.94 0.96 

CD. Statistics 0.44 −0.22 

p-value of CD 0.6609 0.8239 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. z-statistics are in parentheses. 

DEPV., SR and LR indicate dependent variable, short-run and long-run. 
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4.4.2. Regression on developing economies 

Table 13 demonstrates the robust analysis between innovation, FD and country export product for 

developing economies. RDE has positive and consistent insignificant impacts across the models both 

in the short-run and the long-run. However, the results disclose a consistent positive and significant 

effect of DCPS and the interaction term, RDE*DCPS, on country product export, both in the short-run 

and in the long-run. These findings are in disagreement with Paudel and Alharthi (2021), as their study 

revealed no long-term relation for FD and export performance. The implication is that depth of FD in 

developing economies plays a vital role in the innovation-product export nexus by improving the 

relationship.  The ability of innovation to propel an increasing effect on product export in developing 

economies, therefore, largely depends on the depth of financial institutions in the countries. Additionally, 

LFPR has a short-run positive effect on product export. These findings are in conformity with Shahbaz 

and Rahman (2014), as their study also revealed that FD induces exports growth in Pakistan. LNFDI, 

contrary to Gebremariam and Ying (2022), has a consistent positive and significant effect on export 

products of developing economies, both in the short-run and in the long-run. 

Table 13. Regression for innovation, FD and export product. 

Parameter Model 1 Model 2 

DEPV. EXPP 

SR   

L.EXPP 0.1490** (2.27) 0.3391*** (3.39) 

RDE 13.8922 (1.36) 9.9273 (0.18) 

DCPS  0.1630** (2.09) 

RDE*DCPS  2.7910** (2.33) 

EDU 0.1722 (0.62) 0.8721 (1.31) 

LFPR 6.3953* (1.77) 6.7698* (1.71) 

LNFDI 2.9076** (2.41) 4.2694* (1.72) 

ECT (−1) −1.1490*** (17.49) −1.3391*** (−13.37) 

LR   

DCPS  0.0182** (2.01) 

EDU 0.0599 (0.32) 0.6588 (1.42) 

RDE*DCPS  2.0576** (2.30) 

LFPR 5.4078 (0.88) 4.8248 (0.64) 

LNFDI 2.6120*** (2.58) 3.8928** (2.04) 

RDE 10.9368 (1.31) 6.4860 (0.16) 

OBSERV. 416 416 

GROUPS 22 22 

F-statistics 1.14 1.74 

Prob. > F 0.00 0.00 

R-squared (MG) 0.81 0.89 

CD. Statistics 0.49 0.03 

p-value of CD 0.6215 0.9789 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. z-statistics are in parentheses. DEPV., SR 

and LR indicate dependent variable, short-run and long-run. 
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From Table 14, RDE has positive but inconsistent significance effects on export value in models 

1 and 2, indicating a weak relationship in the short-run. In the long-run, RDE exhibits positive and 

significant impacts within the two models. However, when DCPS is introduced, the results disclose 

that both DCPS and the interaction term, RDE*DCPS, have positive and substantial effects on export 

value in developing economies. Moreover, a long-run relationship is found between DCPS, 

RDE*DCPS and export value (see model 2). The findings affirm that RDE*DCPS (0.1720 for short-

run and 0.2308 for long-run) yields a greater effect on export value in developing economies than 

DCPS (0.0281 for short-run, and 0.0385 for long-run). The implication is that the indirect effect of 

DCPS on export is more favorable than the direct effect. FDI has a weak relationship with developing 

economies’ export value, as the results are inconsistent within the two models. 

Table 14. Regression for innovation, FD and export value. 

Parameter Model 1 Model 2 

DEPV. LNEXPV 

SR   

L.LNEXPV 0.1952*** (3.58) 0.1485*** (2.67) 

RDE 0.3763** (2.03) 0.8201 (1.50) 

DCPS  0.0281* (1.85) 

RDE*DCPS  0.1720** (1.97) 

EDU 0.0047 (1.52) −0.0060 (−0.95) 

LFPR 0.0534 (0.28) −0.0112 (−0.13) 

LNFDI 0.0583** (2.01) 0.0059 (0.15) 

ECT (−1) −0.8048*** (−14.77) −0.9309*** (−16.09) 

LR   

DCPS  0.0385** (1.98) 

EDU 0.0090 (1.58) −0.0081 (−1.06) 

RDE*DCPS  0.2308** (2.04) 

LFPR 0.2224 (0.99) −0.0328 (−0.30) 

LNFDI 0.1048** (2.10) −0.0034 (−0.07) 

RDE 0.7697** (2.09) 1.1631* (1.65) 

OBSERV. 416 416 

GROUPS 22 22 

F-statistics 1.64 2.05 

Prob. > F 0.00 0.00 

R-squared (MG) 0.98 0.99 

CD. Statistics 1.15 0.22 

p-value of CD 0.2499 0.8223 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. z-statistics are in parentheses. 

DEPV., SR and LR indicate dependent variable, short-run and long-run. 

Considering the robustness for the relationship between innovation, FD and national income, the 

results in Table 15 show consistency, in terms of significance, in the results of RDE throughout the 

models, indicating a strong effect of R&D expenditure on LNGNI. Without the presence of FD, R&D 
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expenditure exhibits adverse effects on national income for both short-run and long-run relationships. 

Similarly, Pala (2019) found a negative significant relationship between R&D expenditure and GDP 

growth of developing economies. However, upon introducing DCPS, the results show consistency in 

coefficients and significance in model 2 for both short-run and long-run relationship between R&D 

expenditure and national income. This means that FD is essential for improving the relationship 

between innovation and income growth of developing economies. DCPS and RDE*DCPS have 

positive and significant effects on income growth both in the short-run and in the long-run. 

Furthermore, the results demonstrate that the indirect effect of DCPS is more than the direct effect on 

income growth. This is in line with Paudel (2020). This implies that the significance of FD on the 

innovation-export nexus is directly reflected in the improvement in the economic growth of developing 

economies through the increase in income. Additionally, the results demonstrate that LNFDI has 

significant positive effects, both in the short-run and long-run, on income growth in developing 

economies, which supports the studies of Sultanuzzaman, Fan, Akash, Wang, and Shakij (2018). 

However, this is inconsistent with the results in model 2. 

Table 15. Regression for innovation, FD and national income. 

Parameter Model 1 Model 2 

DEPV. LNGNI 

SR   

L.LNGNI 0.2838*** (5.58) 0.1330***(2.54) 

RDE −0.1550** (−1.97)) 0.8264** (2.36) 

DCPS  0.0269** (2.39) 

RDE*DCPS  0.0773* (1.65) 

EDU −0.0027* (1.81) −0.0033 (−1.24) 

LFPR −0.0051 (−0.18) −0.0475 (−0.94) 

LNFDI 0.0444*** (2.75) −0.0039 (−0.14) 

ECT (−1) −0.7162*** (−14.09) −0.8670*** (−10.04) 

LR   

DCPS  0.0396*** (2.61) 

EDU −0.0042* (1.87) −0.0033 (−1.17) 

RDE*DCPS  0.1673* (1.73) 

LFPR −0.0213 (−0.50) −0.0186 (−0.30) 

LNFDI 0.0616** (2.42) −0.0007 (−0.02) 

RDE −0.3181* (1.95) 1.5589* (1.76) 

OBSERV. 416 416 

GROUPS 22 22 

F-statistics 1.60 1.49 

Prob. > F 0.00 0.00 

R-squared (MG) 0.68 0.99 

CD. Statistics 0.31 0.06 

p-value of CD 0.7536 0.9500 

Note: *, ** and *** specify 10%, 5% and 1% significance levels, respectively. z-statistics are in parentheses. 

DEPV., SR and LR indicate dependent variable, short-run and long-run. 
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5. Conclusions 

This study mainly examined the role of FD in the innovation-economic performance nexus. The 

study provides more evidence on how innovation, through financial development, influences economic 

performance in light of countries’ trade and development. Specifically, economic performance was 

measured using three indicators: countries’ export products to the world, export value and gross 

national income (GNI). Meanwhile, innovation was measured using R&D expenditure. Domestic 

credit provided to private sectors was used as a proxy for FD. The use of three indicators is to enable 

this study to provide a systematic approach in which innovation affects economic performance and, 

moreover, to provide reliable and valid empirical findings. 

First, analyzing the full sample, the study reveals that FD and its interaction with R&D 

expenditure exert positive and significant effects on economic performance, both in the short-run and 

long-run, through the increase in export products, export value and the national income. Second, the 

findings on developed economies alone reveal that FD is pivotal in the innovation-growth nexus 

through the increase in export product (both short and long-run), export value (both short and long-

run) and national income (both short and long-run). The findings implicate that increase in innovation 

activities, along with increased financial depth, within the developed economies augments economic 

development through improvement in export products, export value and the national income. Third, 

analyzing only developing economies, the study finds that FD has both short and long-run direct and 

indirect effects on export product, export value and national income. Moreover, the findings reveal 

that, in developing economies, the indirect influence of FD on economic performance through the 

increases in export product, export value and national income is more favorable than the direct effect. 

This implies that for developing economies to enjoy the full benefits of innovation on economic 

performance, an efficient and effective depth of the financial sector is required. 

These findings come with the following policy implications for developing economics. 

Financial development, when accompanied with increase in R&D, is an essential driver for economic 

performance, as it enforces improvement in export products, export value and the national income. 

Moreover, the study implies that financial development has the ability to aid domestic firms in 

developing economies to enter into the foreign markets. As such, policy makers should ensure that 

efficient and effective financial reforms are carried out to ensure the easy accessibility of credit by 

both private and state manufacturing enterprises to enhance the expansion of the export sector.  

Moreover, there should be improvement in the laws and the regulations of the domestic financial 

market. Additionally, the study showed that FDI inflows in developing economies foster national 

income. As such, policymakers of developing economies should ensure favorable financial policies 

to attract foreign financial banks to improve the supply of money in the economy. However, this 

policy should be done with caution, as increases in financial banks in the economies could cause a 

crowding out effect. 

Though this study has shown that financial development plays a vital role in the relationship 

between innovation and economic development, the focus is on financial institutions. Further study 

could be conducted focusing on the role of financial markets. 
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