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Abstract 
Purpose – This study examines the role of monetary and fiscal policies in shaping innovation for a balanced 
panel sample of seven emerging and five advanced Asian economies. 
Design/methodology/approach – Using the Driscoll–Kraay estimator as a baseline technique and panel- 
corrected standard errors and kernel-based regularised least squares as robust methods, this study explores the 
factors that influence innovation in both emerging and advanced Asian economies from 1990 to 2021. Based 
on the Morgan Stanley Capital International categorisation, this study has used a sample of seven emerging 
and five advanced Asian nations to empirically understand the factors shaping innovation. 
Findings – The findings indicate that broad money and economic growth have positive effects on innovation, 
whereas tax revenue, governance quality and economic globalisation indicate negative effects in emerging Asia. 
The findings further indicate that tax revenue, economic growth, governance quality and economic globalisation 
favour innovation in advanced Asia. The authors also find an adverse impact of broad money on total innovation 
in advanced Asia. 
Originality/value – These findings are quite helpful for the stakeholders and policymakers looking for 
efficient and long-lasting innovation initiatives. 

Keywords Monetary policy, Fiscal policy, Innovation, Emerging Asian economies,  
Advanced Asian economies, Panel data 

Paper type Research paper 

1. Introduction 
Innovation is now a crucial factor in economic growth, technical advancement and enhanced 
global competitiveness for both developing and developed nations. Promoting innovation 
and aiding in the creation of new products, concepts and technologies has grown in 
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importance as nations strive to guarantee a wealthy and sustainable future. As legal tools for 
preserving intellectual property, patents are essential for encouraging research and 
development (R&D) spending and securing the results of creative endeavours. The idea that 
fiscal and monetary policies have an impact on innovation is viewed by economists, 
politicians and academics; in this quickly changing information age, patents receive special 
attention. 

Monetary and fiscal policies are viewed by governments and central banks as powerful 
tools for influencing the economy and achieving macroeconomic and financial goals. An 
increasing body of scholarly literature and empirical data demonstrates the significance of 
these policies in shaping innovation and driving technical advancements. This further 
implies that fiscal and monetary policies may have a significant impact on innovation 
activities in both developed and developing nations is supported by existing studies 
(Feldman et al., 2012; Moser, 2013; Hausmann et al., 2021; Muñoz, 2021). 

Monetary policy decisions made by central banks have an impact on the money supply, 
interest rates and credit availability. Lowering interest rates, for example, might encourage 
corporations to borrow money at reduced costs, which in turn encourages investment in 
R&D and innovation-driven activities. More patenting activity is positively correlated with 
technological development and supportive monetary policies, according to a recent study by 
Moser (2013). Changes in currency rates, which are often influenced by monetary policy, can 
also have an impact on technology transfer and international collaboration. Advantageous 
exchange rates for developing nations have the potential to attract foreign direct investment 
in R&D and promote technology spillovers, so bolstering innovation activities (Feldman 
et al., 2012). Monetary policy refers to a range of measures (i.e. interest rates and credit 
conditions) implemented by central banks to regulate the money supply in an economy. The 
way businesses make decisions, how much money they invest and how the economy is doing 
overall are all likely to be significantly impacted by the decisions made by central banks. 
Lower interest rates, for example, may make borrowing less expensive, which incentivises 
businesses to spend money on R&D and start new projects. Recent studies have shown that 
accommodative monetary policies are positively correlated with increased innovation 
activities, particularly patenting (Muñoz, 2021). 

To boost economic recovery and encourage investment in the wake of the recent COVID- 
19 pandemic, central banks throughout the world have implemented unorthodox monetary 
policy measures in line with the agenda of their corresponding governments, including 
targeted lending programmes and quantitative easing. Such monetary policy actions have the 
potential to encourage innovation-driven responses to the problems that surfaced during the 
pandemic while promoting the agenda of economic development as Organisation for 
Economic Co-operation and Development (OECD) indicated in 2021. Exchange rate 
variations that are driven by monetary policy can also affect the competitiveness of domestic 
companies and cross-border R&D partnerships. A favourable exchange rate might entice 
foreign investment in initiatives focused on innovation, resulting in knowledge transfers and 
technological spillovers (Keller, 2010; Marin and Bell, 2006). The panorama of 
entrepreneurial activity in innovation enterprises may also be shaped by monetary policy, 
which can also affect the availability of venture capital and funding for start-ups and 
innovative firms (Gompers et al., 2020). 

Similarly, fiscal policy, which is governed by government taxing and spending decisions, 
plays an integral role in supporting innovation efforts. Governments throughout the world 
have recognised the value of R&D investments and have implemented a variety of tax breaks 
to promote private sector engagement in creative activities. In this regards, R&D tax credits 
and deductions are useful tools for boosting patenting and fostering technical developments 
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(Czarnitzki et al., 2020). Furthermore, public investment in research and technology-related 
initiatives can foster conditions conducive to collaborations among academics, industry and 
research institutions. According to the most recent statistics, greater public investment in 
R&D has resulted in breakthrough discoveries and developments in cutting-edge technology, 
fostering innovation in a variety of sectors (Coccia, 2018). 

Fiscal policy shapes the innovation landscape of economies by allocating resources, 
providing incentives and creating an enabling environment for R&D activities. Recent 
statistics and insights emphasise the importance of fiscal policies in promoting innovation- 
driven growth. Thus, the International Monetary Fund (IMF) in 2022 has conducted research 
on the influence of fiscal stimulus packages on innovation during the COVID-19 epidemic. It 
suggests that the countries that have enacted targeted fiscal policies to encourage R&D 
expenditures and creative businesses have experienced more rapid economic recovery and 
technical advancement. In addition, Hausmann et al. (2021) research identified that higher 
R&D investment and patent applications occurred in reaction to government support, 
demonstrating the importance of tax incentives and R&D grants in promoting private-sector 
innovation. In this context, this study will unveil the complex interrelationship between fiscal 
policy and innovation, shining light on the policy implications for promoting innovation-led 
growth in emerging and advanced Asian economies, using recent statistics and empirical 
evidence. 

Innovation is crucial for both emerging and advanced Asian economies because it drives 
economic growth, enhances competitiveness and fosters technological progress. In recent 
times, this importance has been particularly evident in both emerging and advanced 
economies due to the rapid pace of technological advancements and global economic shifts. 
According to a report by the World Intellectual Property Organisation, emerging economies 
like China and India have significantly increased their investment in R&D, leading to a rise 
in patent applications and technological breakthroughs. In 2020, China became the first 
country to file over a million patent applications in a single year, showcasing its growing 
commitment to innovation. Similarly, India has been fostering innovation through initiatives 
like “Make in India in 2014” and “Startup India in 2016”, which have led to the emergence of 
a vibrant start-up ecosystem and a rise in technological innovation. This surge in innovation 
has propelled these countries to become major players in global trade and technology 
markets. 

On the other hand, in advanced Asian economies, innovation is essential to maintaining 
their competitive edge in the global market. Countries like Germany and Japan have a long 
history of innovation-driven growth. They continue to invest heavily in R&D and foster a 
conducive environment for start-ups and technological advancements. For instance, the 
Global Innovation Index ranks countries based on their innovation capabilities and many 
advanced economies consistently rank high on this index due to their strong emphasis on 
innovation. In addition, “Germany’s emphasis on research and engineering has enabled it to 
be at the forefront of innovation in industries such as manufacturing and automotive. 
“Japan’s commitment to R&D is evident through its consistent presence among the world’s 
top patent filers, whereas South Korea’s advancements” in technology and electronics 
contribute significantly to its innovation landscape. Australia, known for its strong research 
institutions, has been focusing on innovation-driven sectors such as renewable energy. These 
trends are reflected in the innovative prowess of Singapore, a global hub for tech start-ups 
and research. New Zealand, despite its smaller size, has been leveraging innovation to drive 
advancements in agriculture and biotechnology, contributing to its overall economic growth. 

However, the consequences of fiscal and monetary policy on innovation are nuanced and 
varied across many economic circumstances. While traditionally established countries have 
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depended on innovation to keep a competitive advantage, emerging economies are 
increasingly investing in R&D to enhance their technical capabilities and catch up with the 
world’s innovative power centres. This study attempts to give a thorough and fact-based 
examination of how monetary and fiscal policies affect innovation in both developing and 
advanced economies, with an emphasis on patents. This analysis aims to shed light on the 
effectiveness of various policy approaches in stimulating innovation and fuelling economic 
growth in the modern world by reviewing recent statistics, empirical research and policy 
experiences of different countries. In addition, it will examine how emerging and advanced 
countries might pursue technological advancement while addressing difficulties and 
possibilities, as well as how patents can influence innovation ecosystems. 

However, the ultimate goal of this study is to advance knowledge of how monetary and 
fiscal policies may be used by decision makers to encourage innovation, support patenting 
activities and advance their ideas in emerging and advanced Asian economies. One can 
also raise a research question of whether both monetary and fiscal policies influence total 
innovation equally in emerging and advanced Asian economies. What are the impacts of 
control variables (i.e. economic growth, economic globalisation and governance quality) 
on total innovation in emerging and advanced Asian economies? These research questions 
are essentially important to understand because countries in a global knowledge economy 
are competing with each other and thriving to achieve sustainable growth and 
development with the help of both monetary and fiscal policies-led innovation. Given this 
significance, these research questions are not yet addressed in existing studies and 
therefore motivate us to empirically examine the relative influence of monetary policy and 
fiscal policy on total innovation in emerging and advanced Asian economies by 
controlling economic growth, governance quality and economic globalisation in 
innovation function. 

The following five reasons are the basis of our novelty that differentiates this study 
from the existing other studies. Firstly, this study offers a comprehensive analysis of how 
monetary and fiscal policies drive innovation with a focus on patents. As per our 
knowledge, this is the first study where we examine both emerging and advanced Asian 
economies while highlighting the significant impact of these policies on technological 
advancement. Secondly, this study used better-suited models (i.e. Driscoll–Kraay 
standard errors [DKSE] and panels-corrected standard errors [PCSEs]) to examine the 
stated objective. Thirdly, this research contrasts the innovation ecosystems of emerging 
economies like China and India with advanced economies like Germany and Japan, 
revealing key differences in how policy interventions influence R&D and patenting 
activities across different stages of economic development. Fourthly, this study 
incorporates up-to-date empirical data, grounding its analysis in recent research findings. 
This ensures the relevance of its conclusions to current economic conditions, making it a 
valuable resource for contemporary policy discussions, which are not yet discussed in the 
existing literature. Fifthly, the study offers practical recommendations for policymakers, 
emphasising the importance of targeted fiscal measures and accommodative monetary 
policies in promoting innovation-led growth, particularly in the context of a long balanced 
panel sample period from 1990 to 2021. 

The remaining sections of this study are as follows. The existing studies are discussed in 
Section 2. Section 3 includes the data sources, theoretical framework and model 
specifications. Section 4 elaborates the related methodology used in the current analysis. 
Section 5 discusses the key results of this study. Section 6 also discusses the main findings 
and their underlying policy implications. Finally, conclusion is also highlighted in Section 7. 
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2. Literature review 
As we know innovation is the key to sustainable economic growth in developing and 
developed countries of the world. For example, the producers producing any commodity 
require new ideas or re-skilling the workforce to expand the production capacity. The 
increasing production capacity is also contingent upon increasing the productivity of skilled 
labour forces (i.e. endogenous innovation) or increasing adoption of new cost-minimising 
technological practices (i.e. exogenous innovation). This shows the shifting production 
capacity due to the innovation of two types. Besides, innovation can be the cause of 
sustainable economic growth without substituting the workforce for capital in developing 
countries. For example, an unemployment crisis in the labour market of a country can occur 
if technology or machines are injected into the production process while replacing the 
workforce. Such an unemployment crisis can be avoided if workforces are re-skilled and 
trained, which can easily equip the technological innovation happening in the production 
process. As a result, output level can increase with an increasing skillset of workforces along 
with technological innovation. 

Innovation, particularly in the context of financial services, also plays a critical role in 
shaping economic dynamics, especially when viewed through the lens of open, disruptive 
and incremental innovation. Fasnacht (2018) highlights that open innovation in financial 
services complements monetary policy by enhancing efficiency, improving financial 
inclusion and fostering economic growth. As financial institutions adapt to disruptive trends 
and embrace collaboration, they contribute to supporting credit availability and stability, 
which aligns with key monetary policy objectives. 

Moreover, Nonyane (2024) underscores the profound impact that fintechs and mobile 
lending platforms have on monetary policy, particularly in emerging markets like Zambia 
and Kenya. These innovations are reshaping the credit landscape by expanding access to 
credit, influencing money demand and even affecting inflation dynamics. As mobile lending 
grows, it challenges traditional monetary transmission mechanisms, placing additional 
pressure on central banks to adapt their policies. The rise of fintech and mobile platforms 
presents a new frontier for monetary policy, which must balance the benefits of innovation 
with the need to maintain financial stability. 

The relationship between innovation and monetary policy is further explored in the 
work of Davis and Tomoda (2018), who argue that monetary tool, such as interest rates, 
directly influence the pace and type of innovation in the economy. By adjusting interest 
rates, central banks can either encourage or dampen investment in both incremental and 
breakthrough innovations. For instance, lower interest rates make financing more 
accessible, which can spur investments in new technologies and support economic 
development. 

In this context, monetary policy plays a crucial role in shaping the innovation landscape. 
It can either foster or inhibit investments in innovative technologies, which in turn impacts 
product cycles, economic growth and long-term welfare. While fostering innovation is 
essential for economic progress, it is equally important to review existing studies to 
understand how these innovations interact with monetary policy, ensuring that their benefits 
are maximised while mitigating potential risks to economic stability. 

Arestis (2015) noted that monetary policy and other government financial regulation 
actions in the area of financial stability were closely coordinated, making fiscal policy an 
effective weapon for macroeconomic stabilisation and innovation building. Budgetary 
expenditures on research and education were found by Simionescu et al. (2017) to be 
generally connected with the real gross domestic product (GDP) growth rate, however, their 
significance varied according to the specifics of each ’country’s financial policies. Afonso 
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and Furceri (2010) conducted an empirical investigation of the effects of fiscal tools on 
economic processes. They came to the conclusion that the real GDP per capita of the OECD 
nations decreased concurrently with a rise in the percentage of government revenues in GDP. 
Chugunov et al. (2019) investigated the effects of fiscal policy tools on social advancement 
and economic expansion. The authors discovered that expansionary budgetary adjustments 
based on a combination of increases in government spending and revenue reductions were 
more successful than those based just on spending increases. A major part of fiscal 
consolidation is the decrease of government primary spending. 

According to Mishchenko and Lon (2017), creating certain monetary preconditions is the 
primary responsibility for advancing economic growth. The preconditions were low levels of 
public debt, macroeconomic stability, the confidence of the financial system, the balance of the 
general budget and modest and generally steady inflation. Annicchiarico and Rossi (2013) 
emphasised that the central bank decreased overall uncertainty and ultimately aided in economic 
growth by using an inflation-targeting strategy. A sample of 22 advanced and 33 developing 
market economies were examined by Mollick et al. (2011). They demonstrated that the adoption 
of full-fledged inflation targeting resulted in an acceleration in the rise of real GDP per capita. 
According to Reynard (2007), concentrating on low inflation aims while ignoring pertinent 
monetary aggregate targets may result in excessive monetary constraints that reduce the 
possibility for real GDP development. Ahrorjon and Gafurov (2023) demonstrated that the natural 
anti-inflationary bias of fiscal and monetary policy coordination should promote economic 
expansion. They emphasised that the primary goal of government economic policy should be to 
lower the volatility of the key indicators of economic development. Lukianenko and Dadashova 
(2016) examined the relationships between the National Bank and the ’government’s economic 
regulation, identifying seven stages in the relationships between monetary and fiscal policy. 
Further research is required to determine how regulatory financial structures affect innovation in 
real circumstances. Enhancing the institutional framework for the interplay of monetary and fiscal 
policy is necessary to provide long-term macroeconomic stability and the essential conditions for 
achieving long-term sustainable economic growth. 

3. Data, theoretical framework and models specifications 
3.1 Data sources 
The primary objective of our research is to investigate the factors influencing innovation in 
emerging and advanced Asian countries. For this, we have critically chosen seven emerging 
and five advanced Asian countries based on the Morgan Stanley Capital International 
(MSCI) classification and data availability [1]. To analyse the determinants of innovation 
types, the dependent variable that we have collected and added reliable data on patent 
applications by residents and non-residents from the World Bank. The independent variables 
are broad money (BM) (% of GDP), tax revenue (TR) (% of GDP), GDP per capita (current 
US$) and GQ, which we have extracted from the World Development Indicators database of 
the World Bank. The EG index is also collected from the KOF Swiss Economic Institute. 
Besides, the GQ index has been created by using principal component analysis, which is a 
combination of voice and accountability, political stability and absence of violence/ 
terrorism, government effectiveness, regulatory quality, rule of law and control of 
corruption. To ensure the availability of sufficient data, we have selected the period from 
1990 to 2021. In Table 1, we present descriptive statistics and a correlation matrix of the 
underlying variables, whereas Figures 1 and 2 display the scatter plot. These visual 
representations aid in understanding the relationships between the variables and provide 
valuable preliminary insights into the dynamics of innovation and its determinants in 
emerging and advanced Asian economies. 

Asia Pacific 
Journal of 

Innovation and 
Entrepreneurship 

Downloaded from http://ftp.nowpublishers.com/apjie/article-pdf/19/4/278/10609268/apjie-10-2023-0200en.pdf by guest on 25 June 2026



Ta
bl

e 
1.

 D
at

a 
de

ta
ils

 w
ith

 su
m

m
ar

y 
st

at
is

tic
s a

nd
 c

or
re

la
tio

n 

D
at

a 
de

ta
ils

 
Pa

te
nt

 a
pp

lic
at

io
ns

, 
to

ta
l 

B
ro

ad
 m

on
ey

 
(%

 o
f G

D
P)

 
Ta

x 
re

ve
nu

e 
(%

 o
f G

D
P)

 
G

D
P 

pe
r c

ap
ita

 
(c

ur
re

nt
 U

S$
) 

G
ov

er
na

nc
e 

qu
al

ity
 

in
de

x 
Ec

on
om

ic
 

gl
ob

al
is

at
io

n 
in

de
x 

D
at

a 
so

ur
ce

s 

W
or

ld
 d

ev
el

op
m

en
t 

in
di

ca
to

rs
 (W

D
I)

, 
th

e 
W

or
ld

 B
an

k 
IN

N
 

W
or

ld
 d

ev
el

op
m

en
t 

in
di

ca
to

rs
 (W

D
I)

, 
th

e 
W

or
ld

 B
an

k 
B

M
 

W
or

ld
 d

ev
el

op
m

en
t 

in
di

ca
to

rs
 (W

D
I)

, 
th

e 
W

or
ld

 B
an

k 
TR

 

W
or

ld
 d

ev
el

op
m

en
t 

in
di

ca
to

rs
 (W

D
I)

, 
th

e 
W

or
ld

 B
an

k 
G

D
P 

W
or

ld
 d

ev
el

op
m

en
t 

in
di

ca
to

rs
 (W

D
I)

, 
th

e 
W

or
ld

 B
an

k 
G

Q
 

K
O

F 
Sw

is
s 

Ec
on

om
ic

 In
st

itu
te

  
EG

 

Em
er

gi
ng

 A
si

an
 e

co
no

m
ie

s 
M

ea
n 

88
,8

66
.2

30
 

95
.7

75
 

12
.8

20
 

34
00

.1
64

 
0.

00
0 

55
.4

01
 

M
ed

ia
n 

6,
25

7.
00

0 
90

.4
73

 
12

.8
92

 
24

46
.8

07
 

−0
.1

52
 

55
.5

21
 

M
ax

im
um

 
1,

54
2,

00
2.

00
0 

21
1.

89
2 

22
.4

81
 

12
,6

17
.5

00
 

1.
96

8 
76

.7
31

 
M

in
im

um
 

85
4.

00
0 

20
.7

10
 

4.
58

5 
32

9.
00

1 
−1

.8
75

 
21

.1
10

 
SD

 
28

3,
83

7.
70

0 
44

.3
00

 
3.

35
5 

2,
95

2.
03

8 
1.

00
0 

12
.1

11
 

Ja
rq

ue
–B

er
a 

0.
14

2 
0.

92
3 

0.
17

8 
0.

55
0 

0.
48

2 
0.

34
9 

O
bs

er
va

tio
ns

 
18

2 
18

2 
18

2 
18

2 
18

2 
18

2 
IN

N
 

1.
00

0 
B

M
 

0.
61

5 
1.

00
0 

TR
 

−0
.3

24
 

0.
04

4 
1.

00
0 

G
D

P 
0.

45
2 

0.
65

2 
0.

10
2 

1.
00

0 
G

Q
 

−0
.0

97
 

0.
18

8 
0.

39
7 

0.
50

7 
1.

00
0 

EG
 

−0
.2

50
 

0.
18

9 
0.

62
1 

0.
47

8 
0.

74
3 

1.
00

0 

Ad
va

nc
ed

 A
si

an
 e

co
no

m
ie

s 
M

ea
n 

11
4,

07
2.

10
0 

12
7.

65
5 

18
.5

35
 

35
,4

23
.7

40
 

0.
00

0 
67

.7
84

 
M

ed
ia

n 
25

,7
41

.0
00

 
11

2.
86

6 
14

.9
34

 
34

,9
79

.2
10

 
0.

31
7 

66
.5

70
 

M
ax

im
um

 
43

9,
17

5.
00

0 
28

3.
48

6 
31

.9
86

 
77

,7
10

.0
70

 
1.

54
2 

94
.9

22
 

M
in

im
um

 
5,

70
0.

00
0 

36
.3

27
 

11
.5

77
 

8,
28

1.
70

0 
−2

.3
25

 
36

.3
73

 
SD

 
14

2,
77

0.
70

0 
54

.3
24

 
5.

94
2 

14
,8

61
.7

40
 

1.
00

0 
14

.3
99

 
Ja

rq
ue

–B
er

a 
0.

57
2 

0.
81

8 
0.

34
1 

0.
85

6 
0.

96
2 

0.
20

2 
O

bs
er

va
tio

ns
 

13
0 

13
0 

13
0 

13
0 

13
0 

13
0 

IN
N

 
1.

00
0 

B
M

 
0.

83
0 

1.
00

0 
TR

 
−0

.4
77

 
−0

.4
57

 
1.

00
0 

G
D

P 
−0

.0
32

 
0.

32
0 

−0
.0

17
 

1.
00

0 
G

Q
 

−0
.6

87
 

−0
.2

91
 

0.
41

9 
0.

48
2 

1.
00

0 
EG

 
−0

.5
74

 
−0

.1
63

 
−0

.0
69

 
0.

36
8 

0.
80

2 
1.

00
0 

So
ur

ce
: A

ut
ho

rs
’ o

w
n 

ca
lc

ul
at

io
n 

by
 u

si
ng

 E
-v

ie
w

s 1
2 

 

284  

APJIE 
19,4 

Downloaded from http://ftp.nowpublishers.com/apjie/article-pdf/19/4/278/10609268/apjie-10-2023-0200en.pdf by guest on 25 June 2026



285  

Figure 1. Scatter plot of the variables for emerging Asian economies   

3.2 Theoretical framework and models specifications 
Before moving into the model specification, it is important to hypothesise the theoretical 
connection between innovation and its determinants. The monetary policy (i.e. BM supply as 
a % of GDP) drives innovation if low interest rates via excessive money supply can enable 
producers and consumers to invest money in making innovation (Muñoz, 2021). Similarly, 
fiscal policy (i.e. TR as a % of GDP) also impedes innovation if higher tax is imposed on 
producers. The producers can reduce investment in innovation if they pay more taxes to the 
governments. Better governance quality stimulates innovation. This becomes possible when 
the governments incentivise the business firms involved in making better governance of 
corporate social and environmental responsibilities, thereby driving innovation. The higher 
economic growth (i.e. GDP) induces innovation. This is true because investing on innovation 
requires income level. Finally, economic globalisation also drives innovation. This becomes 
true when economies are open to trade and capital flows through which new ideas or new 
technology can be increased. To evaluate the effects of fiscal policy and monetary policy on 
innovation, this study specifies the following model for the empirical estimation by 
controlling other key determinants of innovations, such as economic growth, governance 
quality and economic globalisation: 

lnINNit = f ðBMit;  Rit; lnGDPit; GQit; lnEGitÞ (1) 

lnINN stands for the natural logarithm [2] of total innovation, BM for broad money, TR for 
tax revenue, lnGDP for economic growth, GQ for governance quality index [3] and lnEG for 
economic globalisation index in equation (1). 

In line with the underlying discussion and theoretical concept, we evaluate the causal 
interaction between underlying variables using a single multivariate framework. Therefore, 
we hypothesised that: 

Asia Pacific 
Journal of 

Innovation and 
Entrepreneurship 

Downloaded from http://ftp.nowpublishers.com/apjie/article-pdf/19/4/278/10609268/apjie-10-2023-0200en.pdf by guest on 25 June 2026



APJIE 
19,4 

286  

Figure 2. Scatter plot of the variables for advanced Asian economies   

H0. Broad money, tax revenue, economic growth, governance quality and economic 
globalisation have a negative impact on total patent applications (i.e. innovation). 

The following empirical model is described as: 

INNit =β0 +β1BMit +β2 Rit +β3GDPit + β4GQit +β5EGit + εit (2) 

To lessen the sharpness of the data and eliminate the possibility of autocorrelation and 
heteroscedasticity, we additionally transformed all the data into semi-natural logarithms [4]. 
We establish our empirical equation in log-linear form as follows: 

lnINNit =β0 +β1BMit +β2 Rit +β3lnGDPit + β4GQit +β5lnEGit + εit (3) 

where β0 is the constant value, β1, β2, β3, β4 and β5 are the long-run elasticities of the 
independent variables, t specifies the period, t = 1, 2, …. n and εit represents the error terms. 

4. Related methodology 
4.1 Pre-estimation methodological steps 
In recent years, there has been an increasing recognition of the significance of spatial or 
spillover effects in various research areas. However, the development of panel unit root 

Downloaded from http://ftp.nowpublishers.com/apjie/article-pdf/19/4/278/10609268/apjie-10-2023-0200en.pdf by guest on 25 June 2026



287  

and cointegration tests in the 1990s did not adequately account for these factors, leading 
to substantial size distortions in the results. To address this concern, researchers have 
explored various methodologies to incorporate cross-sectional dependence into their 
analyses. These approaches encompass techniques such as using panel-specific unit roots, 
using unit root tests with heterogeneous intercepts and slopes, and using dynamic panel 
data models with both individual and time effects. Furthermore, estimation strategies like 
the generalised method of moments and the system generalised method of moments have 
been adopted to better accommodate cross-sectional dependence. These strategies allow 
researchers to better capture the inherent heterogeneity present in panel data, thereby 
enhancing the accuracy of their findings. Individual-specific effects can arise when 
working with panel data characterised by a large cross-sectional unit paired with a limited 
time dimension. Pesaran (2004) introduced the cross-sectional dependence (CD) test as an 
alternative to the scaled lagrange multiplier (LM) test in this context, providing a valuable 
tool for researchers to address individual-specific effects in equation (4): 

N − 1 N2
CDρ = ∑ ∑  ijbρij ! Nð0; 1Þ 

NðN − 1Þ i = 1 j = i + 1 

sffffffffffffffffff

(4)

where Tij = ≠ (Ti ∩ Tj) 
In the context of unit root testing, the non-stationarity assumptions frequently violated in 
macroeconomic time series analysis necessitate careful consideration. To accurately analyse 
such time series, it is essential to examine the stationarity of the time series variable. Unit 
roots, a form of autocorrelation, signify that the distribution shape remains consistent over 
time. Detecting unit roots is pivotal and tests like the IPS unit root test are often used for this 
purpose. Identifying unit roots signifies a nonstationary time series, requiring transformation 
for statistical inference to be meaningful. The deterministic nature of time series is an 
implicit assumption when conducting unit root tests shown in equations (5) and (6): 

  
½yt t − 1 (5)

Can be written as: 

yt =Dt +Zt +εt (6) 

However, this study uses the cross-sectionally augmented Im, Pesaran, Shin (IPS) (CIPS) test 
introduced by Pesaran (2004), which represents second-generation panel unit root tests. As the 
cross-sectional dependency does not accommodate the first-generation unit root test, therefore 
using the second-generation unit root test enhances the authenticity of the results of this study. The 
choice of unit root test may vary based on the specific research context and objectives: 

n1dCIPS = ∑ CDFi N i = 1 
(7)

And: 

N 

=N − 1 ∑CIPSðN;  Þ tiðN;  Þ 
i = 1 

(8)
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While: 

p p 

ΔCAit =φit +φitZit − 1 + φitCAt − 1 + ∑ φitΔCAt − 1 + ∑ φilΔCAt − 1 + μit 
l − 0 l − 0 

(9)

where CAt − 1 and ΔCAt − 1 are the cross-sectional averages. 

4.2 Driscoll–Kraay robust standard errors and panel-corrected standard errors 
The DKSE estimator, created by Driscoll and Kraay (1998), is used in the context of pooled 
ordinary least squares (OLS) regression to estimate long-run coefficients. To take into 
consideration any cross-sectional or temporal dependencies, this estimator modifies the 
standard errors of the pooled OLS models. It does this by applying the Newey–West 
adjustment to a collection of moment condition cross-sectional averages. This dynamic non- 
parametric method is especially useful as the time dimension grows because it evaluates the 
linear relationship between panel data without being restricted by the number of panel cross- 
sections. 
The Driscoll–Kraay covariance matrix technique has several benefits. It talks about things 
like cross-country dependency, autocorrelation and heteroscedasticity. This flexible 
approach handles missing values well for balanced and unbalanced panel data sets. The 
linear model using the pooled OLS DKSE is formulated as follows: 

yit = xit 
0β + εit (10) 

In this equation, the explanatory variables (BM, TR, lnGDP, GQ and EG) are designated as 
xit, whereas the dependent variable (lnINN) is represented by yit. Additional techniques are 
used in this study to increase robustness and confirm the outcomes produced by the DKSE 
methodology. In particular, the estimate of PCSEs by Bailey and Katz is applied. By 
adjusting for cross-section dependence, heteroscedasticity and serial correlation within 
panels, these methods increase the validity of the long-term estimates. 

4.3 Kernel-based regularised least squares 
This study, in addition, uses the kernel-based regularised least squares (KRLS) model to 
evaluate the validity of the findings. This machine learning approach is a useful analytical tool 
since it incorporates point-to-point derivatives. The study by Hainmueller and Hazlett (2014) 
describes the procedural framework involving KRLS. It corrects erroneous regression 
preconditions inside a linear model system, as suggested by Brambor et al. (2006), to investigate 
the notion of “short-coattails”. Due to recurrent words of association, questions frequently 
emerge regarding the linear differentiation of marginal efficacy in langrage-multipliers. The 
smooth correction of marginal effects is skilfully facilitated by KRLS, enabling more accurate 
analysis (Hainmueller and Hazlett, 2014). This thorough technique guarantees a thorough 
assessment of the KRLS model and adds to the reliability and validity of the analytical results. 

5. Estimated result 
5.1 Summary statistics and correlation 
Let’s begin by explaining the benchmark statistics. A summary of the mean values and 
standard deviations of the relevant variables is given in Table 1 of summary statistics. The 
summary statistics table provides information on the medians and ranges of these variables. 
We provide the correlation matrix in Table 1 to explore the connections between variables. 
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We can understand the relationships between various variables according to this matrix. The 
findings of our correlation show strong relationships with innovation, broad money (BM), 
tax revenue (TR), economic growth (GDP), governance quality (GQ) and economic 
globalisation (EG) in both the cases of emerging and advanced Asian economies. Figures 1 
and 2 also demonstrate similar observations. The Jarque and Bera test (Jarque and Bera, 
1980) is one of the most well-known tests for the normality of regression residuals and is 
widely used by econometricians. The theoretical values of Jarque and Bera under normalcy 
are 0 and 3, respectively, which evidenced that the variables are normal. 

5.2 Unit root test 
The results of the IPS and CIPS panel unit root testing are shown in detail in Tables 2 and 3. 
These results suggest that when evaluating the level series, the unit root null hypothesis (H0) 
cannot be disproved in the case of some variables. However, once the first differencing has 
been applied, all the variables show stationarity. These observed findings give the 
cointegration analysis, which is the essential basis to move on, indicating that all the 
variables under study follow an I (0) and I (1) process integrated with order zero and one, for 
both the emerging and advanced Asian economies. 

5.3 Cointegration test and cross-sectional dependency test 

Table 2. IPS unit root test 

Variables 
Emerging Asian economies Advanced Asian economies 

Level First difference Level First difference  

lnINN −0.380 −8.895*** −4.662*** 
BM 0.821 −5.415*** −0.543 −7.300*** 
TR −0.959 −13.911*** −16.566*** 
lnGDP −0.234 −6.236*** −0.117 −6.647*** 
GQ 0.913 −8.743*** 0.094 −8.885*** 
lnEG −3.361*** −1.589* 

Notes: ***; * are significant at 1, and 10% levels, respectively 
Source: Authors’ own calculation by using E-views 12  

Table 3. CIPS unit root test results 

Variables 
Emerging Asian economies Advanced Asia economies 

Level First difference Level First difference  

lnINN −2.372 −5.330*** −4.742*** 
BM −0.986 −4.274*** −2.338 −5.500*** 
TR −2.422 −4.281*** −3.337*** 
lnGDP −3.877*** −2.967** 
GQ −2.873** −2.275 −4.904*** 
lnEG −2.689 −4.845*** −3.522*** 

Notes: ***; ** are significant at 1, and 5%, levels, respectively 
Source: Authors’ own calculation by using STATA 17  

Given that the p-value is greater than the threshold for significance, the results of the Pedroni 
panel cointegration tests and Westerlund error correction model panel cointegration tests 
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presented in Table 4 show that the null hypothesis (H0) of cointegration among the specified 
variables cannot be ruled out. The conclusion that there is a long-lasting equilibrium linkage 
between the dependent variables (lnINN) and the investigated independent variables (BM, 
TR, lnGDP, GQ and lnEG) is strongly supported by the observed cointegration. On the other 
hand, we use a cross-sectional dependency test, the results of which are shown in Table 5, to 
evaluate cross-sectional dependence within our series. These results support the idea that 
cross-sectional dependence exists in our series. 

Table 4. Panel cointegration test results (Pedroni panel cointegration tests and Westerlund ECM 
panel cointegration tests) 

Statistics 

lnINN = f (BM, TR, lnGDP, GQ, lnEG) 
Emerging Asian 
economies 

Advanced Asian 
economies Statistics 

Emerging Asian 
economies 

Advanced Asian 
economies 

Panel v-statistic −2.875 −1.269 Gt −2.815*** −2.652*** 
Panel rho-statistic 1.989 −0.589 Ga −13.937*** −26.331*** 
Panel PP-statistic −3.305*** −4.334*** Pt −6.136*** −4.729*** 
Panel ADF-statistic −4.150*** −1.802** Pa −13.528*** −13.383*** 
Group rho-statistic 2.945 −0.309 
Group PP-statistic −4.325*** −5.671*** 
Group ADF-statistic −2.629*** −1.497* 

Notes: ***; **; * are significant at 1, 5 and 10% levels, respectively 
Source: Authors’ own calculation by using E-views 12 and STATA 17  

5.4 Long-run results 
Subsequently, the DKSE approach is used as a long-term estimator of the fundamental 
variables of the model, building upon the foundational panel data analysis (Table 6). These 
techniques enable reliable estimations when heteroscedasticity and autocorrelation are 
present in the regression models, and they are especially well suited to handle the cross-
sectional dependency in the series. 

Table 5. Cross-sectional dependence (CD) test results 

Statistics 
lnINN = f (BM, TR, lnGDP, GQ, lnEG) 

Emerging Asian economies Advanced Asian economies  

Breusch–Pagan LM 167.588*** 47.680*** 
Pesaran scaled LM 22.619*** 8.425*** 
Δ 5.526*** 7.725*** 
Δadj 6.464*** 9.037*** 

Note: *** is significant at 1% level 
Source: Authors’ own calculation by using E-views 12  

One uniqueness of our modelling strategy is that broad money, tax revenue, economic 
growth, governance quality and economic globalisation are used in our estimation method 
for both emerging and advanced Asian economies. The model for emerging Asian 
economies relates the response of innovation to broad money, tax revenue, economic growth, 
governance quality and economic globalisation. The findings show a positive impact of BM 
and economic growth, whereas a negative relationship is observed for tax revenue, 
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governance quality and economic globalisation in emerging Asian economies. On the other 
hand, the results also indicate a direct impact on tax revenue, economic growth, governance 
quality and economic globalisation, but a negative relationship between broad money and 
total innovation holds for the advanced economies. 

Table 6. Baseline regression results of Driscoll–Kraay standard errors (DKSE) 

Variables 

Dependent variable: innovation  
Emerging Asian 

economies 
Advanced Asian 

economies 
Coefficient Std. err. Coefficient Std. err. 

BM 0.016*** 0.001 −0.010*** 0.000 
TR −0.184*** 0.037 0.012** −0.004 
lnGDP 1.280*** 0.051 0.866*** 0.120 
GQ −0.956*** 0.133 1.297*** 0.048 
lnEG −1.502* 0.843 0.122** 0.289 

Notes: ***; **; * are significant at 1, 5 and 10% levels, respectively 
Source: Authors’ own calculation by using STATA 17  

5.5 Robust long-run results 
This study also uses PCSEs estimation and KRLS estimation approaches to ensure the 
reliability of the Driscoll–Kraay test results. The Driscoll–Kraay regression results 
are consistent with the long-term coefficient estimates derived using KRLS and 
PCSEs, as shown in Tables 7 and 8. The above results are validated with Figures 3 and 
4 of pointwise derivatives of KRLS estimation approaches. Notably, the empirical findings 
show that all the explanatory factors have consistent, statistically significant associations with 
the dependent variable, validating our main results obtained from Driscoll-Kraay’s estimates. 

6. Discussion of the estimated key results and policy implications 

Table 7. Correlated panels corrected standard errors (PCSEs) method-based robust results 

Variables 

Dependent variable: innovation  
Emerging Asian 

economies 
Advanced Asian 

economies 
Coefficient Std. err. Coefficient Std. err.  

BM 0.022*** 0.001 −0.011*** 0.001 
TR −0.147*** 0.014 0.054*** 0.009 
lnGDP 0.476*** 0.071 0.358*** 0.104 
GQ −0.098** 0.064 0.606*** 0.116 
lnEG −2.899*** 0.507 2.442*** 0.466 

Notes: ***; ** are significant at 1 and 5% levels, respectively 
Source: Authors’ own calculation by using STATA 17  

The influence of monetary policy on innovation differs significantly across emerging and 
advanced Asian economies, which reflects the complex dynamics of various economic 
environments. Innovation often benefits from accommodative monetary policies in emerging 
Asian countries, which are characterised by lower interest rates and more liquidity. By 
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encouraging borrowing and investment in R&D, these policies support initiatives that drive 
innovation. According to empirical studies like Yin et al. (2022), lower borrowing rates encourage 
businesses in developing nations to take on riskier and more creative ventures, which raises the 
degree of innovation overall. The situation is different for the advanced Asian economies, where a 
possible misallocation of resources might be the cause of the negative correlation between 
monetary policy and innovation. Low-interest rate strategies may cause capital to be diverted from 
profitable projects to speculative ones, which can stifle innovation efforts. This idea is supported 
by research by Bhowmik et al. (2023), which demonstrates how extended accommodating 
monetary policies in advanced countries may lead to zombie enterprises and cause a resource 
diversion from more creative and productive businesses to low return/productive projects. As a 
result, the complex interaction between monetary policy and innovation emphasises how 
important it is to take into account a variety of economic factors when creating policy plans. 

Table 8. Kernel-based regularized least squares (KRLS) method-based robust results 

Variables 

Dependent variable: innovation  
Emerging Asian economies Advanced Asian economies 

Avg. Std. err. P25 P50 P75 Avg. Std. err. P25 P50 P75 

BM 0.010*** 0.001 0.003 0.008 0.016 −0.002*** 0.000 −0.000 0.001 0.005 
TR −0.049*** 0.011 −0.110 −0.055 0.002 0.051*** 0.006 −0.121 −0.031 0.003 
lnGDP 0.388*** 0.038 0.153 0.321 0.579 0.297*** 0.067 0.005 0.367 0.662 
GQ 0.063* 0.034 −0.179 0.040 0.270 0.363*** 0.041 −0.653 −0.375 −0.129 
lnEG −1.936*** 0.194 −3.467 −1.470 −0.330 0.634 0.186 −1.813 −0.713 0.792 
R2 0.980 0.988 
Lambda 0.143 0.180 
Tolerance 0.182 0.130 

Notes: ***; * are significant at 1 and 10% levels, respectively 
Source: Authors’ own calculation by using STATA 17  

Between emerging and advanced Asian economies, the association between fiscal policy and 
innovation shows an intriguing difference, which reflects the complex interaction between 
governmental intervention and innovation processes. Fiscal policy that prioritises increased taxes 
and reduced government expenditure appear to have a negative effect on innovation in emerging 
Asian economies. Such regulations may restrict expenditures made by the private sector in R&D, 
which would limit creative endeavours. According to the empirical studies like Chen and Wen’s 
(2020), high taxes and a lack of financial support for activities connected to innovation may result 
in lower levels of inventive production in emerging countries. On the other hand, our study 
observes that fiscal policy and innovation are positively correlated in advanced Asian economies. 
The R&D grants, incentives and public–private partnerships are frequently funded by 
governments in industrialised countries to promote innovation. This idea is supported by 
Miguelez and Fink (2013), which shows that financial incentives for R&D have a favourable 
impact on innovation outcomes in the developed world. The disparate nature of these relationships 
emphasises the necessity for customised policy strategies that take into account the distinctive 
economic and developmental environments of emerging and advanced Asian economies. 

In both emerging and advanced Asian economies, the association between economic growth 
and innovation reveals a recurrent pattern of favourable effect, highlighting the crucial 
significance of vigorous economic expansion in encouraging inventive activity. A faster rate of 
economic growth in both the Asian economies can foster an atmosphere that is favourable for 
innovation by presenting more resources, market possibilities and better infrastructure. 
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According to Li et al. (2021)’ study, a growing economy increases demand for cutting-edge 
goods and services, which forces businesses to increase their R&D spending to keep up with 
consumer demand. Similar to this, in industrialised economies, economic expansion spurs 
innovation by increasing investment capacity and driving up customer demand for new 
products. The study by Shahbaz et al. (2020) shows that increasing R&D spending and a 
supportive entrepreneurial ecosystem result from prolonged economic development, which 
raises the amount of innovation. This mutually reinforcing link between economic development 
and innovation is shown by a shared positive association, highlighting the significance of 
supporting economic development to encourage inventive endeavours. 

Source: Authors’ own calculation by using STATA 17
Figure 3. Pointwise derivatives of emerging Asian economies   
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Source: Authors’ own calculation by using STATA 17
Figure 4. Pointwise derivatives of advanced Asian economies   

An intriguing dichotomy between emerging and advanced Asian economies may be seen in 
the relationship between governance quality and innovation. Due to difficulties of enforcing 
intellectual property rights, administrative roadblocks and insufficient protection of inventive 
endeavours, weaker governance quality tends to hinder innovation in emerging Asian economies. 
Studies like those by Chakrabarti et al. (2020), which contend that poor governance might 
discourage investment in R&D and restrict innovation potential, lend credence to this idea. In 
contrast, better governance in advanced Asian economies drives innovation by providing open 
and transparent rules, effective protection of intellectual property rights and a favourable business 
climate. According to research by Hall and Jones (2019), improved governance increases the 
protection of intellectual property, lowers uncertainty and stimulates innovation. With well-
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functioning governance institutions in place act to spur innovation in the advanced Asian 
economies while creating difficulties in emerging Asia. This contrasting influence highlights the 
crucial importance of governance quality in determining innovation dynamics. 

The influence of economic globalisation on innovation demonstrates disparities between 
emerging and advanced Asian economies. Economic globalisation has a detrimental impact on 
innovation in emerging Asian economies for a variety of reasons. Increased competition from global 
players may lead to a preference for copying current technology rather than engaging in hazardous 
and costly creative activities. Furthermore, the unequal distribution of advantages from globalisation 
may worsen income inequality, restricting access to education and research possibilities for a major 
percentage of the population and thereby stifling innovation. According to Duan et al. (2021), 
globalisation may shift resources away from innovation-related investments in emerging Asian 
economies. In contrast, economic globalisation is frequently used as a driver of innovation in 
advanced Asian economies. It exposes businesses to a variety of markets, technology and concepts, 
encouraging knowledge transfer and international cooperation. In turn, this encourages innovation 
by increasing R&D spending and promoting the use of new technology. Economic globalisation 
boosts competitiveness and spurs innovation in technologically sophisticated industries, which 
results in improved productivity and economic development, according to research by Blanchard 
et al. (2017). Finally, it is important to note that some existing studies support our findings and others 
do not support it. This is largely due to the sample countries and methodological differences used in 
the existing studies. 

However, both emerging and advanced Asian countries may benefit significantly from the 
implications of these results in terms of designing their policy. The fact that broad money and 
economic growth in emerging Asian economies are positively correlated, highlighting the need to 
preserve a stable and supportive monetary environment to promote economic growth and boost 
capacity for innovation. The apparent negative association may be reversed by efforts to simplify tax 
collection regulations and raise governance standards, creating an atmosphere that is favourable to 
innovation. In addition, given that the findings raise the possibility of a trade-off with innovation, 
economic globalisation should be approached with caution. Prioritising initiatives that support 
domestic innovation ecosystems and take advantage of economic globalisation would help uplift 
local innovation efforts rather than harming them. 

The encouragingly favourable correlations between tax revenue, economic growth, 
governance quality and economic globalisation with innovation in advanced Asian economies 
provide a clear policy roadmap. To support innovation-led growth, governments should keep 
funding R&D projects, encourage economic expansion and enhance governance structures. The 
explored inverse association between total innovation and broad money indicates the requirement 
for a sensible monetary administration to avoid distortions that can obstruct innovation. 

In the end, these policy ramifications highlight the complex interaction of numerous 
elements in stimulating innovation, needing a comprehensive and context-specific strategy 
adapted to specific systems or features of each economy. Both emerging and advanced Asian 
economies may use the power of innovation as a driver of sustainable and equitable 
economic growth by carefully coordinating monetary, fiscal and governance policies. 

7. Conclusion 
This study aims to offer insight into the factors that influence the innovation in both emerging 
and advanced Asian economies. Our study uses reliable methodologies, such as the Driscoll– 
Kraay estimator, PCSEs and KRLS, to carry out an extensive long-run empirical analysis 
with a carefully chosen sample of seven emerging and five advanced Asian countries based 
on MSCI classification and data accessibility over the time period from 1990 to 2021. The 
findings demonstrate an intricate relationship of different variables in affecting innovation 
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trends. Notably, broad money and economic growth exhibit a positive impact on innovation, 
whereas tax revenue, governance quality and economic globalisation reveal a negative 
relationship for emerging Asian economies. Our findings illustrate a complicated dynamic in 
advanced Asian economies where tax revenue, economic growth, governance quality and 
economic globalisation together boost innovation. Broad money and overall innovation, 
however, are associated negatively in advanced Asian economies. These findings highlight 
the subtle linkages of macro policy variables influencing innovation trends in both emerging 
and advanced Asian economies, providing insightful information for stakeholders and 
policymakers looking to support sustainable and effective innovation policies in the long run. 

Notes 

1. Emerging Asian economies: China, India, Indonesia, Malaysia, The Philippines, Thailand, 
Vietnam; Advanced Asian economies: Australia, Japan, Korea, New Zealand, Singapore. The 
International Monetary Fund (IMF) supported such economies’ classifications.  

2. The natural logarithm (ln) is used to reduce the heterogeneity in the data set.  

3. The governance quality index has been made by using principal component analysis by 
combining variables like control of corruption, government effectiveness, political stability and 
absence of violence/terrorism, regulatory quality, rule of law, voice and accountability.  

4. We have taken the natural logarithm (ln) of innovation, GDP per capita and economic 
globalisation; the rest of the variables are either in percentage form or negative, therefore, we are 
unable to take natural logarithm (ln). 
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