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Exploring Analysis of the Global Innovation Index Considering Manufacturing

Industry in Jordan (2011-2020)

Dr. Amin Osama Shammout
Dr. Rania Adnan AL-Satel
Dr. Bashar AbdelRahim AL-Zu’bi

Abstract

The main aim of this study is to review
the Jordan Global Innovation Index ranking
compared to the developed Arab countries during
the period 2011-2020. This review will help
determine the strength and weakness level of
correlations between the Innovation Index and
its sub-components. It will also help explore the
relationships between Innovation and Industrial
Production Indexes for selected manufacturing
industries using descriptive analysis and
quantitative methods such as correlation and
multiple regression. The main results indicate a
high and positive correlation between the Jordan
Innovation Index and Industrial Production
Index for manufacturing in Jordan during 2011-
2020. Therefore, private and public sectors are
recommended to promote innovation output
components:  knowledge, technology, and
creativity, which can play a vital role in enhancing
productivity in the manufacturing industries
sector in Jordan.

Keywords: Innovation index, manufacturing
industries, knowledge and technology, creativity,
Jordan.
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Introduction

The manufacturing industries share at least
82% of the whole industrial sector value in Jordan
and contribute about 17.6% of the GDP, according
to the recent publication of the Department of
Statistics (2020). The manufacturing industries
suffered from low growth, around 1.2% in 2019,
while it became minus 3.2% in the third quarter of
2020, synchronically with Covid-19 (DoS, 2021).
Therefore, this paper explores the impacts of
innovation on the productivity of manufacturing
industries in Jordan (97% of SMEs; Jedco, 2020).

The Global Innovation Index is an annual
classification comprising 131 world countries
based on the capabilities and capacities that
stimulate innovation in such countries. This report
is issued by Cornell University, INSEAD Institute,
and WIPO. Innovation can be considered one of
the main important linked topics to the economic
and social conditions in the context at the local
and global levels due to the economic challenges
such as creating new jobs, productivities, business
opportunities, and improving SMEs ecosystem.
Therefore, policies that support an innovation
environment can secure new feasibility techniques
that address the above challenges.

Studies have documented that the innovation
factors are considered an engine of economic
growth and welfare and are vital for economic
progress of competitiveness for both developed
and developing economies. Moreover, it is
documented that investments in innovations
are crucial factors for firms and nations to
compete and secure a competitive advantage
in the context of an increasingly globalized and
uncertain economy with environmental issues.
Thus, business establishments or companies
are invited not only to innovate products
and production processes but also improve
organizational structure, administrative processes,
and managerial practices as well (Tellis et al.,
2008, Birkinshaw et al., 2008, Damanpour &
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Aravind, 2012, Hamel, 2007, Franco et al., 2017).
Moreover, it is vital to enhance entrepreneurship
to transform the economy into the next economic
development stage, which is “Innovation Driven.”
It is a larger mission to be tackled by the public
sector’s institutions alone. Therefore, the private
sector side by side civil society organizations are
expected to contribute to improvement (GEM
Jordan National Report, 2020).

Many articles also documented focusing
on the positive impact of innovation, exports on
SME’s rate growth and exploring the positive
effects of innovation on sales growth (Lu &
Beamish, 2001; Becchtti & Trovato, 2002;
Yasuda, 2005, Colovko & Valentini, 2011).

According to the results and the indicators
of this study, it is essential for policymakers and
academic researchers in different related fields
to be aware of the strengths and weaknesses of
innovation components. It is also imperative for
them to know the processing level of achievement
during the last 10 years in Jordan compared to
other countries, especially in the Arab region.

The Aim of this Study

1. To review the Jordan Global Innovation
Index ranking among Arab countries during

the period 2018-2020.

To determine the strengths and weaknesses
level of correlations between the innovation
sub-input components and the innovation
input index separately.

To determine the strengths and weaknesses
level of correlations between the innovation
sub-output components and the innovation
outputs index separately.

Explore the relationships between the
Innovation Index and the Industrial Production
Index for selected main manufacturing.

Estimate the impact of sub- inputs and outputs
index separately on manufacturing industries
using the Industrial Production Index.

Data and Methods
The Department of Statistics (DoS) is the
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source of the Industrial Production Index (time
series). At the same time, the global annual reports
are the source of the General and Sub-Innovation
Index during the period 2011-2020. The explorer
analysis was performed by using descriptive and
quantitative methods such as correlation and
multiple regression using the Cobb—Douglas
model as the following:

Q=f(1,0)
Ln (Q) =(Bo) +(B1) Log(1)+ (B2) Log(o)
Where:

Q: Industrial Manufacturing Production
Index (2010=100)

1: Innovation Input Sub -Index
O: Innovation Output Sub -Index
B1, B2 are the elasticity

The power Bl, B2 are interoperated as
elasticity, which can be considered features of the
Cobb-Douglas model (Jacques, 2006).A Brief
Conceptual Framework of the Global Innovation
Index (GII)

According to the Global Innovation Report
(2011; see Figure 1) prepared to explain the
Global Innovation Index (GII), the conceptual
framework consists of an Input Sub Index and
Output Sub-Index. Each of the separate sub-
indexes is built around pillars. Five inputs on
one side hand pillars capture the elements of
components that enable innovative activities
as follows: (1) Institutions, (2) Human capital
and research, (3) Infrastructure, (4) Market
sophistication, and (5) Business sophistication.
On the other hand, the two elements’ components
pillar capture innovation outputs: (1) Scientific
outputs (2) Creative outputs. Moreover, each
pillar consists of sub-pillars, and each sub-pillar
is composed of individual indicators. “Sub-pillar
scores are calculated as the weighted average of
individual indicators; pillar scores are calculated
as the simple average of the sub-pillar scores”
(Innovation Index report, 2016). The pillar on the
top is the Innovation Efficiency Index which is the
ratio of innovation outputs to innovation inputs.
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Figure (1):
Framework of the Global Innovation Index (GII) 2011.

Background

It is well-known that innovation is a
prerequisite for competitiveness and economic
growth, and there are several possible ways to
measure and evaluate the innovation performance
of'a country (Janoskova K. & Kral P., 2019). Even
though there are many published research on
global innovation, extensively on input and output
sub-index relationships (Araujo & Costa, 2013),
less interest was paid to improving innovation on
productivity within the national economy sectors.

A published article on innovation indicators,
“Correlational Study between the indicators of
innovation activity and agricultural production
in Russian regions” prepared by Simonov et
al. (2020), focused on the correlation analysis
between the innovation activity and the volume
of agricultural production in Russia. Results
were extracted from both methods, correlation
and regression analysis, between the condition of
the innovation activity and agriculture volume of
the Russian regions where federations are r=51,
significant on the level of significance >99%. Thus,
utilizing the outcome can define main issues that
matter food security policies & evaluate regional

12

plans in the country.

Another published article, “Econometric
Models for Forecasting Innovative Development
of the Country performed by Nevezhin et al.
(2019), developed models to predict the level of
innovation of developing countries and identify
the most significant factors that are influencing
innovative development. An econometric analysis
was prepared such as multiple regression models
(linear, polynomial, hyperbolic and logarithmic)
based on a sample of 30 countries due to Global
Innovation Index report 2018. The study chose
the Global Innovation Index as an explained
factor, while all the seven factors (inputs sub-
Index & outputs sub- Index) were explanatory
factors comprising institutions, human capital
and research, infrastructure, domestic market
development, business development, science and
technology, and results in the field of intangible
and development creative activity. Therefore, all
of explanatory factors were examined, the most
important were “field of creative activity” and the
field of “science and technology” which are both
considered as an output-sub index.

A published article, “Analysis of Innovation
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Indicators as a Cornerstone for Knowledge
Economy Adoption in Algeria” prepared by
Jawhara et al. (2019), aimed to estimate a
relationship between global innovation (GII) and
sub-indicators during the period (2011 - 2016)
in order to clarify which of these sub-indicators
contribute to improving the level of innovation in
Algeria (GII). The results showed that most of the
innovation sub-indicators (inputs or outputs) have
no significant impact on the country (Algeria)
innovation index (GII) except for the indicator
of the regulatory environment and environmental
sustainability. The study also focused on the human
factor that can be paramount in raising the level of
innovation by encouraging and supporting culture
of innovation in the country. Raising the level of
investment in information and communication
technology and providing a strong infrastructure
in this field were the main recommendations of
this study.

A published article titled “Using “Cobb-
Douglas” Function to Measure the Impact of
Exports and Indirect Taxes on the Jobs Creation
of the Manufacturing Industrial Sector in Jordan”
prepared by Al-Zu’be et al. (2019) aims to measure
the impact of exports and indirect taxes on induced
job opportunities in Jordan manufacturing sector.
The main results indicated that the increased 10%
of manufacturing exports would increase induced
job opportunities by 12.4%. In comparison, it’s
reverse in the situation for the indirect taxes, when
it increased by 10% will tend to decrease induced
job opportunities by 12.9 % in the sector. The study
also reviewed the indicator of high-technology
exports (% of manufactured exports) issued by
the world bank — Open Data. It was clearly shown
that the quality of industrial products/ high—tech in
Jordan is relatively low compared to similar Arab
countries in the region, ranked less than Saudi
Arabia, Lebanon, and Morocco. Therefore, it’s an
obstacle in order to improve the competitiveness
of Jordan export commodities, which calls for
a review of the industrial approach in terms of
raising the level of quality by establishing or
inducing programs motivating low taxes for
manufacturers to encourage them to increase
exports of high technology products.
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The published study performed by Roulami
et al. (2018) titled “The reality of government
innovation in the Arab countries and ways to
develop it, the experience of Algeria, the UAE &
Morocco” highlights the reality of innovation in
the governments of three Arab countries: Algeria,
Morocco, and United Arab Emirates. It relied on
comparing the Global Innovation Index with the
Global Development Indicators of Science and
Technology and tried to explore the importance
of innovation in presenting public service and
economic development. The study made some
suggestions that may help these governments
invest in government innovation. This is to
develop their performance, such as strategies
aimed to promote and develop new technologies
and information systems that focus on the principle
of social transformation involving large sectors of
citizens to benefit from the Internet services and
knowledge exchange.

Moreover, Franco and Oliveira (2017)
performed a study titled “Inputs and Outputs
of innovation: Analysis of the BRICS Theme 6
-Innovation technology and competitiveness.”
This paper aims to understand the development
of innovation of the BRICS (Brazil, Russia,
India, China, and South Africa) during the period
2008- 2013, from the annual reports of the Global
Innovation Index. Data were collected in order
to analyze Innovation which was measured by
inputs and outputs as sub-indexes. A regression
analysis between inputs and outputs for each
country is done. The results show that all R? is
lower than 35%, showing that the output cannot
be well satisfactorily explained by the inputs
analyzed. Moreover, the results pointed out the
necessary needs for cooperation between BRICS
countries in order to stimulate the development of
the innovation process work.

A published article, “Efficiency of National
Innovation Systems — Poland and Bulgaria in the
Context of Global Innovation Index” prepared by
Jankowska et al. (2017), aims to interpret how
national innovation system for different countries
can transform innovation input into innovation
output according to the Global Innovation Index
(GII). The research assumes that despite how high
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the innovation input goes, it will not necessarily
result in a higher innovation output attained by a
country, as for the cases of Poland and Bulgaria.
Poland is a country where the innovation efforts
(inputs) are satisfactory. In contrast, these efforts’

one during the years 2018-2020; the same table
shows that Tunisia jumped from level 5 in the year
2018-2019 to the second level in the year 2020,
while Jordan is a level behind as it showed 9, 9, 8
in years 2018, 2019, 2020 respectively.

results (outputs) are still not satisfactory to attain Table (1):
ranking among countries with a high innovation Jordan Global Innovation Index Ranking among Arab
in outputs. On the other hand, it is reversed in the Countries
situation of Bulgaria. The country is still behind 2018 2019 2020
in development ranking Within the gountries in United Arab United Arab United Arab
which innovation is on the inputs side. On the Emirates Emirates Emirates
other hand, the country had achieved a satlsfactory Qatar Kuwait Tunisia
level of technology and knowledge, which are
both on the outputs side Kuwait Qatar Saudia Arabia
. . Saudi Arabia Saudia Arabia Qater
Review of Jordan Global Innovation Index
Ranking Among Arab Countries Tunisia Tunisia Morocco
.. Oman Morocco Kuwait
Table 1 and figure 2 indicate the rank of
Jordan Global Innovation Index among the Arab Bahrain Bahrain Bahrain
countries during the years 2018-2020, as follows: Morocco Oman Jordan
The United Arab Emirates ranked number Jordan Jordan Oman
140 -
l-lﬁﬁ
120 BW
B8
o
100 ik Ry Do wh
~ 08D g - =
80 P CU ? - »22 a} o
w =
a0 P
u.l
10 ot
20 I
0
Algeria Bahrain  Egypt  Jordan Kuwait Lebanon Morocco Oman Qater Sudia  Tunisia  United
Arabia Arab
EMIRATES
2018 w2019 w2020
Figure (2):
Jordan Innovation Index Ranking Among Selected Arab Countries (2018-2020)
Review of Jordan Innovation jordan Innovation efficiency ratio index among

Efficiency Ratio Index Ranking
among Arab Countries

Table 2 and figure 3 indicate the rank of
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the Arab countries during the period 2018-2020,
which shows as follows:

Kuwait ranked number one during the period
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2018-2019; also, Tunisia jumped from level 5 in
2019 to the first level in 2020. In contrast, Jordan

ranked number 3, 3 in 2018, 2019 respectively
and then dropped to level 8 in 2020.

Table (2):
Jordan Innovation Efficiency Ratio Index Ranking among Arab Countries
2018 2019 2020
Kuwait Kuwait Tunisia
Egypt Egypt Morocco
Jordan Jordan Egypt
Tunisia Morocco Lebanon
Morocco Tunisia Qatar
Qatar Lebanon Kuwait
. United Arab
Bahrain Qatar Emirates
United Arab
Oman . Jordan
Emirates
Lebanon Bahrain Saudi Arabia
o =
-a £ o 2 *-Ig = 2
o S & B o o oo o oo
i 'Q o =gt [=] nd o
i & OLe e 2o o -l
no wn B ot : tn o
o b b = g £ o
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Y ’
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Figure (3)
Jordan Efficiency Ratio Among Arab Countries (2018-2020)

Jordan Global Innovation Index
(2011-2020)

Figure 4 shows a decrease in the general trend
of Jordan’s Global Innovation Index indicator

over the period 2011-2020; the index reached
about 38.4 in 2011 and then slowly decreased
until it became 27.8 in 2020.
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Figure (4)

Jordan Innovation Index (2011-2020)

Jordan Innovation Sub-Index decrease in the trend of the innovation sub-outputs
(inputs, outputs) over the perlgd 2011-2020. Th.e gap l?etween ?he
two sub-indicators became increasingly wide
Figure 5 shows a slight decrease of the trend  during the above period, from 5.8 points in 2011

in the innovation sub-inputs while it shows a sharp  to 22.4 in 2020.

50
365 ""'uﬁw_ﬁ_,_ Rl __m Y
- 283
B = NP
- T 166
10
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

~ Innovation Input Sub-Index w Innovation Output Sub-Index

Figure (5)

Jordan Innovation Sub-Index (inputs, outputs)

Jordan Innovation Efficiency Ratio trend of the innovation efficiency ratio of Jordan
over the period 2012-2020. This ratio reached
about 0.87 in 2012 and then decreased slowly
until it became 0.42 in 2020.

The efficiency ratio is calculated by dividing
the innovation output sub-index by the innovation
inputs sub-index. Figure 6 shows a decrease in the

16
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042

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure (6)
Jordan Innovation Efficiency Ratio (2011-2020)

Jordan Innovation Inputs Sub- Institution

Index - Main Components (2011' Figure 7 shows the innovation input sub-

2020) index (institution), which took a volatility shape
during the period 2011-2020. The peak reached

Five innovation input sub-index are presented 1,54t 65 8 in 2011, while in 2018 it plummeted to

as follows: the bottom and reached about 60.6.
b65.8
2012 2014 2015 2016 2018
Figure (7): Institution
Human Capital & Research decreased during 2011-2020. It reached its peak
) in 2012 to up to 42, while it came at the bottom at
As observed in figure 8, the general trend of 25.4in 2016.

the human capital and research inputs sub-index
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Figure (8)

Human Capital & Research

Infrastructure increased during the period 2013-2018 until it
reached its peak of about 40.4 in 2018, followed

Figure 9 showed the general trend of the by a decrease reaching 32.8 in 2020.

infrastructure as an inputs sub index, which

40.1 40.4
38.5 28.2
36.4
32.8
31.1

27.5 26.1

22-6 I I
2015 2016 2017 2018 2020

2011 2012 2013 2014 2019
Figure (9)
Infrastructure
Market Sophistication volatility shape during the period 2011-2020.

) ) o The peak reached about 50.1 in 2020, while it hit
Figure 10 shows the innovation input sub- w0 ot 2bout 32 in 2016.

index, Market Sophistication, which took a

50.1
447 46.5 Y
o 39.9 38.8 38.9 =
= : 6.2 -
35.3 i i . . =
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure (10) Market Sophistication
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Business Sophistication

Figure 11 showed that the general trend of
the Business Sophistication inputs sub-index had

decreased in 2011-2020. It peaked at 37.8 in 2014,
while it was at the bottom at 16.9 in 2019.

26.8 37.8
32.3 317 . 32.8
24.7
can i I : 207
18.7
I I 16.9
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Figure (11)
Business Sophistication
Pearson  Correlation Analysis Y
. value
(Innovation Inputs Index & Sub
-component) Infrastructure -0.899%*  0.000
This part of the research is to detect the Market Sophistication 0.681*  0.030
relationship between the Innovation (input Index) g ciness Sophistication 0826%* 0003

on the one hand and its five components during the
period 2011-2020 on the other hand to highlight
the strong positive or negative correlation. Table
3 indicates that the Business Sophistication
component is the strongest correlation (r=0.826;
sig.0.003), followed by Institution (r=0.741;
sig.0.014), then Market Sophistication (r=0.681;
sig.0.03), while infrastructure showed a negative

correlation (r=-0.899; P< 0.001).
Table (3):

The Correlation between Innovation Input Index with Five
Sub-Components.

*Correlation is Significant at the 0.05
**Correlation is Significant at the 0.01

R P value

Institution 0.741* 0.014

Human Capital & Research 0.632* 0.05

19

Jordan Innovation Outputs Sub-
Index (2011-2020)

The components of the innovation outputs
sub-index are Knowledge and Technology and
Creative. In spite of the Creative index being
higher than the Knowledge and Technology during
the period 2011-2020, the general trend index
for both decreased during the same period. The
gap became narrow during the period mentioned
above, from 26.8 points in 2011 to 1.9 points in
2020, as it is shown in Figure 12.
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Figure (12)
Jordan Innovation Outputs Sub-Index (2011-2020)

Pearson Correlation Analysis
(Innovation OQutput Index & Sub-
Components)

This part detects the relationship between the
Innovation output Index and its two components
during the period 2011-2020 to highlight the
strong positive or negative correlation. Table 4
indicates that “Creative” Outputs component is
the strongest correlation (r= 0.965; P< 0.001)
while Knowledge and Technology Output showed
less level of correlation (r= 0.798; sig.0.006).

Table (4):

The Correlation between Innovation Output Index & Sub
with Two Sub-Components.

r P value
Knowledge & Technology Output 798 * .006
Creative Outputs 965%* .00

**Correlation is significant at the 0.01

Pearson Correlation Between
General Innovation Index

& Industrial Manufacturing
Production Index

This part detects the relationship between
the General Innovation Index (GII) and the
Manufacturing Industry sector in Jordan during
the period 2011-2020 to highlight the strong
positive correlation.

According to Table 5, the results show that

20

the correlation between the whole Manufacturing
Industry and its Industrial Production Index was
positiveandstrong(r=0.902;P<0.001). Inaddition,
the correlation of Manufacturing Industry sector
component, Activities, indicates that Manufacture
of computer, electronic and optical products had
the strongest level of correlation which reach
about r=0.97; P<0.001, followed by Manufacture
of food products which had a strong correlation of
r= 0.949; P< 0.001. Moreover, results also show
that two other industrial activity Manufacture of
basic metals and Manufacture of other fabricated
metal products n.e.c., have achieved the same
correlation value (r= 0.94; P<0.001).
Table (5):

The Correlation between Innovation Index & Industrial
Production Index

Industry R P value
Whole Manufacturing Industry .902** 000
Manufacture of food products .949** 000
Manufacture of paper and paper R4kx 002
products
Manufacture of basic metals 94%* .000
Manufacture of basic precious & gk 001
other non-ferrous meta
Manufa.cture of computer, electronic g7 000
and optical Pro.
Manufacture of electrical equipment ~ .831*%* 003
Manufacture of batteries and R43*% 002
accumulators
Manufacture of electric wires and 0.88%*  0.001

cables
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Industry R P value
Manufacture of other fabricated metal Qg 000
products n.e.c.
Manufacture of coke and refined 88** 001

petroleum products

*Correlation is Significant at the 0.05
**Correlation is Significant at the
0.01

Regression Analysis: Estimation
of the Impact of sub-inputs and
outputs Innovation Index on
Manufacturing Industries.

This part of the study aims to estimate the
effects of the sub-inputs and outputs Innovation
Index (Independent variables) on Manufacturing
Industries as a whole sector (Dependent Variable).
Furthermore, some (Main) manufacturing
industries are selected separately using the
“Cobb—Douglas” model as follows:

Q=f(i, O)
Ln (Q) =(Bo) +(B1) Log(i)+ (B2) Log(o)
Where:

Q: Industrial Manufacturing Production
Index (2010=100)

1: Innovation Input Sub -Index
O: Innovation Output Sub -Index

The basic results about the regression model
are summarized in Table 6, which equation
indicates the following:

Equation No. 1 explained that the Sub-output
(independent variable) had 1 at a significant effect
on the whole Manufacturing Industry (R* = 0.97;
P< 0.01), while the Sub-input (independent
variable) is not statistically significant.

Equation No. 2 explained that Sub-output
(independent variable) had i at a significant effect
on Manufacture of food products (R* = 0.92; P<
0.01), while the Sub-input (independent variable)
is not statistically significant.

Equation No. 3 explained that Sub-output

21

(independent variable) had 1 at a significant effect
on Manufacture of paper and paper products (R? =
0.66; P< 0.05), while the Sub-input (independent
variable) is not statistically significant.

Equation No. 5 explained that Sub-output
(independent variable) had 1 at a significant effect
on Manufacture of basic precious and other non-
ferrous metals (R?=0.84; P<0.01), while the Sub-
input (independent variable) is not statistically
significant.

Equation No. 6 explained that Sub-output
(independent variable) had i at a significant
effect on Manufacture of computer, electronic
and optical products (R? = 0.91; P< 0.01), while
the Sub-input (independent variable) is not
statistically significant.

Equation No. 7 explained that Sub-output
(independent variable) had 1 at a significant effect
on Manufacture of electrical equipment (R?
0.76; P< 0.01), while the Sub-input (independent
variable) is not statistically significant.

Equation No. 8 explained that Sub-output
(independent variable) had 1 at a significant effect
on Manufacture of batteries and accumulators (R?
=0.84; P<0.01), while the Sub-input (independent
variable) is not statistically significant.

Equation No. 9 explained that Sub-output
(independent variable) had 1 at a significant effect
on Manufacture of electric wires and cables (R? =
0.73; P< 0.01), while the Sub-input (independent
variable) is not a statistically significant.

Equation No. 10 explained that Sub-output
(independent variable) had i1 at a significant
effect on Manufacture of other fabricated metal
products n.e.c (R?=0.88; P<0.01), while the Sub-
input (independent variable) is not statistically
significant.

Equation No. 11 explained that Sub-output
(independent variable) had i at a significant effect
on Manufacture of coke and refined petroleum
products (R? = 0.86; P< 0.01), while the Sub-
input (independent variable) is not statistically
significant.
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Table (6):

Regression Results

Equation

Input Output

_ 2
No. Industry Cobb — Douglas Model Sub Sub R F
1 Whole Manufacturing Industry Q =499+ 929+ 012 ~32 56 92 24
(-95)  **(7.7)
2 Manufacture of food products Q = D63 % (P QTS 4l 1.05 92 40
(.56) **(6.7)
— £0.72 0.43 72 43
3 Manufacture of paper and paper products Q@ = 1.66 = {"’* x 0 .66 6.8
(8)  *Q2.3)
4 Manufacture of basic metals 0 =087 +i%? x 0932 42 92 88 34.6
' (56)  *%(6.07) '
5 Manufacture of basic precious and other ~ Q = 2.15 * (9% + 01047 .04 LO47 o) 1g3
non-ferrous metals (.042)  **4.7) - '
6 Manufacture of computer, electronic and Q = 0.0000014 *i*® + 0192 g 1.92 91 368
optical products (1.704)  **(5.4) ’
7 Manufacture of electrical equipment Q = 11.35 » {7913 x 9204 -3 2.04 76 114
= Lk (-57)  **(4.04) '
8 Manufacture of batteries and accumulators Q = 365 * {242 x 0403 42 4.03 84 189
(-12)  **(54) - :
9 Manufacture of electric wires and cables Q@ = 0.013 * {191 « 09137 1.01 1.37 3 94
(48)  **(3.04) - :
Manufacture of other fabricated metal Q =0.02 + (138 + 0994
10 roducts n.e.c 1.38 94 88 259
products n.e.c. (1.44)  *%(4.56) - '
Manufacture of coke and refined petroleum Q = 18.72 = i~ 9-3% « 00-88
11 roducts -39 88 86 21.7
p 51)  **(5.4) '

* Significant at the .05
** Significant at the .01

Conclusions & Recommendations

Results showed the weakness of Jordan
Innovation due to the following indicators:

Jordan (GII) ranks are 9, 9, 8, which is
behind many Arab countries in 2018, 2019, 2020,
respectively, and the Innovation Efficacy Index
shows that Jordan ranks 9 among Arab countries
as well.

A decrease of Jordan’s Global Innovation
Index general trend and Innovation Efficiency
Index during 2011-2020.

A decrease in Human Capital and Research
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and Business Sophistication which both are
Innovation sub- input Index in Jordan during the
period 2011-2020.

A sharp decrease of the Innovation output
Index as a trend during the period 2011- 2020
in Jordan, which contains two components
Knowledge and Technology and Creativity.

Results indicate a high and positive
correlation between Innovation Inputs Index and
its sub — 4 components. However, results indicate
a negative correlation for the Infrastructure
component. Moreover, in the same period (2011-
2020), results also indicate a high and positive
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correlation between the Innovation outputs Index
and Its sub — 2 components.

One of the significant results indicates a
high and positive correlation between the Jordan
Innovation index and Manufacturing Industrial
production index in Jordan during 2011-2020.

The Regression Analysis results showed that
Innovation Input Index (independent valuable)
was mostly not significant on Production.
Therefore, the Innovation Input index cannot
be satisfactorily explained to affect industrial
production. More research is recommended in this
issue, considering the results of the Bulgaria case
in the study prepared by Jankowska et al. (2017)
and Franco and Oliveira (2017). The Innovation
output Index in this study was significant as
independent valuable logically match the results of
the study prepared by Nevezhin et al. (2019). The
Global Innovation Index (explained factor) and
all explanatory factors were examined; the most
significant were ‘“‘creative activity” and “science
and technology,” where both are considered as an
Innovation output index.

The elasticity was high and more than one
for many Manufacturing Industries in this study.
This means that an increase in Innovation (Output
Index) by 1%, will increase productivity by
more than 1%. Results showed that the highest
Industries’ elasticity for Output Index is as
follow: manufacture of batteries and accumulator,
manufacture of electrical equipment, manufacture
of computer, electronic and optical products,
manufacture of electric wires and cables,
which elasticity was 4.03, 2.04, 1.92 and 1.37,
respectively to the above industries.

It is recommended that private and public
sectors participate in the study to promote
Innovation output components: Knowledge and
Technology and Creative, which can play a vital
role in enhancing productivity in manufacturing
industries in Jordan. Furthermore, more in-depth
studies (Cause-Effect) are recommended to
investigate and detect the effects of the Innovation
input component on Innovation output considering
various expected factors in Jordan economies as
well as taking into account the outcome of the
study prepared by Al-Zu’be et al. (2019). This
indicated quality of industrial products (High

23

-Tech) in Jordan is relatively low compared to
similar Arab countries in the region.
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