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	The economic structure of Malaysia has transformed from heavily depending on exports of primarily commodities, to one that is driven primarily by exports of manufacturing outputs. Over the past decades, Malaysia began to broaden its economic activities by transitioning into one of the world’s leading electronic exporters. In recent times, Malaysia invested heavily in technology, R&D, as well as innovation as the future catalysts of economic development. The main purpose of this study to determine the relationship between economic growth and technological progress as well as innovation in Malaysia based on the annual time series data for year 1996-2016. In order to quantify innovation, several variables were used to including numbers of patents, number of trademarks, R&D expenditure, FDI as well as economic growth. The empirical results suggest a significant impact of technological progress and innovation towards economic growth. 
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Introduction
The world is at the brink of technological revolution that will fundamentally alter the way we think, love and work. The Fourth Industrial Revolution is the fourth time that human being has started using advance technology to solve problems. The original industrial revolution was driven by discovery that you could use steam engines to do all kinds of interesting things but that was followed by additional revolutions for electricity, computers and communications technology. We are now in early stages of Fourth Industrial Revolution which is bringing together digital, physical and biological system. Malaysia is expected to be a developed nation driven by science, technology and innovation in 2050. The technologies that Malaysia will have from now to 2050 likely to be an electronically integrated furniture, touch interactive content, advanced engineering plastics, Internet of things in vehicles and infrastructure, non-fabric materials in fashion, advanced plastic and composites, virtual reality based content, large tourism database and so on. 

For that particular reason, it is safe to assume that the coming of technological advancement and innovation is inevitable in order to maintain a sustainable economic growth. The association between economic growth, technological progress and innovation is a well debated issue in literature. Many researchers firmly believed that innovation and technology will influenced the output and productivity growth, thus affecting the economic growth. Ulku (2004) pointed out the evidence from OECD countries that suggested R&D expenditure increase the level of innovations and the latter lead to a permanent growth of Gross Domestic Product (GDP). Furthermore, innovation process and technological advancement is also proven to have a major impact on financial development, which will eventually affecting economic growth (Norris, et al., 2010). The facility provided by technological innovation also believed to lead towards higher productivity and later contributed to a better economic growth rate (Czarnitzki and Toiven, 2013; Minniti and Venturini, 2013; OECD, 2016).


Although many literatures and empirical evidences suggested a positive impact of innovation and technological progress, few had highlighted a conflicting ideas. Wang (2013) found out that innovation may no longer be playing a positive role in driving economic growth. This is due to the level of patenting activities in different region such as Europe has significantly dropped, which probably caused by institutional change. In this arising conflict, Inekwe (2014) and Segertrom (2000) also discovered a contradicting correlation among economic growth and innovation in the long term. R&D incentives surprisingly either supports the long term economic growth or delay it. The impact also differs among high, medium and lower income countries.  With this in mind, it is crucially important to identify the individual impact of innovation and technological progress towards the economic growth as it is believed to create different results, either in short term or long term. Thus, this paper attempts to explore the impact brought by innovation and technological progress towards the Malaysian economic growth. In that sense, the main aim of this study is to determine the relationship between economic growth and technological progress as well as innovation in Malaysia based on the annual time series data from year 1996 – 2016.
Literature Review
The concept and connection between innovation and economic growth is believed to be first realized in the literature by Solow (1956), in which the existence of a long term relationship between these two variables were detected. Then, the beginning of the 90s witnessed more focus were given towards the innovation and research sector (Aghion and Howitt, 1992). Most economist firmly believed that there are positive correlations between expenditure on R&D (patents and trademarks application) with economic growth (Freeman and Soete, 1997; Rebelo, 1991; Romer, 1990). Moreover, Caliskan (2015) also pointed out that the use of technologies will enable enterprises and individuals to be more efficient and resulting in reduced costs and enhanced productivity gains, which eventually contributes to higher economic growth.

Another relevant findings by Goel and Ram (2008) also suggesting that R&D expenditures made in defence industry possess the strongest relationship with economic growth. This is further supported by Zhou and Xia (2010) in their studies in China. Their findings revealed that R&D expenditures help to increase the Total Factor Productivity (TFP) in the large and medium sized industrial business in China. The results also similar to the study made by Guloglu and Tekin (2012), where there is a significant and positive relationship between R&D, innovation and economic growth. In addition, there is also a positive and significant relationship between R&D expenditure, number of employees working in R&D department and economic growth in chemical companies in Istanbul (Bayarcelik and Tasel, 2012).

On contrary, Silaghi, et. Al (2004) found that the relationship between R&D in public sector and economic growth is not significant. This is further supported by the empirical findings by Inekwe (2014), where there is no significant relationship between the tested variables in the countries with lower and medium income level. R&D expenditures and economic growth at the national level in Turkey were also detected to have no co-integration and causality relationship (Tuna, Kayacan and Bektas; 2015). This is further afirmed by a significant but negative correlation between the R&D expenditure (number of patents) with economic growth discovered by Bayarcelik and Tasel (2012). This is due to high cost of patenting process which hampers the economic growth in the short run.
Results and Discussion
Descriptive Analysis
This paper discussed on the finding of this study on determining the relationship between economic growth of Malaysia with technological progress as well as innovation. 

Table 1: Descriptive Analysis
	
	GDP
	FDI
	TM
	PATENT
	RD

	Kurtosis
	1.796628
	3.846271
	2.124508
	1.389723
	1.791536


For the descriptive analysis, researcher will analyze the kurtosis. When the value of the kurtosis is more than 2, the variable is normally distributed. The kurtosis values for each of the variable are shown in above table. Only FDI and Trademark have values kurtosis more than 2 meanwhile GDP, Patent and R&D, the value of kurtosis is less than 2. This means that the data is not normally distributed. Because of that, the researcher needs to log the raw data.

Tests on stat unit root test is important to verify that all the data that been used in this research is stationary. For this research, Augmented Dickey Fuller (ADF) test will be used by the researcher. The hypothesis for this data is:

H0: Data is non stationary

H1: Data is stationary
Table 4.1: Unit root Test at Level and First Order difference

	
	Augmented Dickey-Fuller

	Variables
	Level
	1st Difference

	LNGDP
	0.3260
	0.0001***

	LNFDI
	0.0017***
	0.0046***

	LNPATENT
	0.7928
	0.0127**

	LNR&D
	0.0205**
	0.0868

	LNTM
	0.7911
	0.0052***


Notes: the asterisk in the table above indicates *,** and *** is for the 90%, 95% and 99% confidence interval.

For GDP, the variable is not stationary at level which means that the p-values are more than 0.05 and do not reject null hypothesis. So, researcher needs to conduct first order difference for the non-stationary data. Then, the variables will be tested again by ADF. The variable are stationary after first order difference, the p-value less than 0.05, so it is significant and reject null hypothesis at 99% c confidence level.
Variable FDI and R&D already stationary at level and reject null hypothesis at 99% and 95% confidence level. For the patent and trademark variable is reject null hypothesis at first difference and confirm both variable were stationary.
Multiple Linear Regression
H0: There is no relationship between technological progress and innovation with economic growth.
H1: There is relationship between technological progress and innovation with economic growth.
DLNGDP = 0.0741 + 0.00208 DLNFDI + 0.0159 DLNPATENT -0.0657DLNR&D+0.1967DLNTM
	
	DLNFDI
	DLNTM
	DLNPATENT
	DLNRD

	T-statistic
	2.6648**
	3.0441***
	0.2441
	-0.6732


Notes: the asterisk above indicates ** and *** is for the 95% and 99% confidence interval.
The results confirm there are two independent variables were significant between technological progress and innovation with economic growth. Variable foreign direct investment (FDI) shows it can be reject the null hypothesis at the 95% confidence level while trademark variable rejects null hypothesis at 99 % confidence level.

Based on the coefficient of research and development (R&D) variable shows the negative relationship with the economic growth. 1% increase in research and development will cause economic growth decrease by 0.06%. It is support by the empirical findings by Inekwe (2014), where there is no significant relationship in the lower and middle-income level countries such as Malaysia. For variable foreign direct investment, patent as well as trademark have positive relationship with economic growth in Malaysia, which is followed to the economic theory.

Conclusions

Based on the result that has been analyzed, researcher can be conclude technological progress was positive relationship and innovation was negative relationship between economic grwoth in Malaysia. A significant relation was found between foreign direct investment and trademark with economic grwoth. For futher research, researcher can make a comparison between countries have higher and lower, middle-income level.
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