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ABSTRACT
he Ninth Sustainable Development Goal score (SDG9) is

related with the innovation,industry and infrastructure. In India,
this score has been published since 2018 of the states and national
level. Innovation Index score with the other related scores have been
published by the Indian government also. Considering these two
and other related information, the relationship and extent of impact
on the SDG9 have been checlced with the help of linier regresswn




and mediation models. Twenty seven states a%d urut:ln t‘emhtones t;re
‘ : nalysis shows that
ted for two years. Lhe a
selected and data are collec ' ' il
innovativeness has a very significant role to achieve bette; :t OUSEEJ
production as well as to improve SDG9. Infrastructures fa : hrs ike
power availability and capital expenditure of the stat.esPar | aving
significant positive impact in the states Gross Domcstl.c ‘roduction,
: igni i Innov
The study also reveals that significant improvement in ation
and infrastructure are very much required for the -north—.c:asi:t:;rlli states
and union territories. The study can be utilized in policy making at
government level.

Keywords: SDGY, Innovation, Industry, Infrastructure, Indian States
Introduction:

ustainable developmentis development that meets the nccd% of the
S present without compromising the ability of ﬁjtu.rc generations to
meet their own needs (IISD). There are 17 SDGs with 169 targets to
reach by 2030. Among these goals, Sustainable Development Goal
9 (SDG 9) is centred on three main pillars: industry, infrastructure
and innovation with 8 targets and 12 indicators. Considering the
necessity of industries, innovation and infrastructure in Indian
context. India has recently published Innovation index, Industry
index and Easy of Doing Business Ranking of the states. No doubt,
business organisation and industries play a huge role in the economic
development of a country, Industry, innovation and infrastructure
related issues are being very much emphasized recently by the
government level and can be seen from Industry 4.0 revolution,
Digital India initiative etc, However, Government of India has
started to measure all these industrial and infrastructural factors
of the states and converting into score. The SDG score are being

published from 2018 in India. Considering this, little initiatives is

given towards finding of the relationships among the pillars of SDG
%

To that brief objective and after short introduction in section

ed in section two. Section three
ective of the study. Section four i dedicated to
dology. Findings and analysis are given in section
ns are given in section six.

one, few literatures have been review

five and conclusio




Literature Review:

Very few paper can be found on this relationship related topic,
specifically in Indian context. But, some literatures can be seen on
the international perspective. Some, of them are narrated here.

Cordova & Celone (2019) have conducted literatures review
on SDGs and innovation in relation to the business on the industrial
perspective. Analysis are also conducted on stakeholders involvement,
corporate reaction and people and metrics recently projected by Price
water house Coopers. The results show that different stakeholders
ask for the SDGs in a different way. A few SDGs appear to be more

a prerequisite to achieve objectives and innovation has proven to be

a driver of SDGs.

Ghosh et al. (2019) have developed SDG Index and through
econometric analyses suggest that this index is a statistically
significant to explain the “Ease of Doing Business index”, and FDI
flows to the states.

Saha & Shaw (2019) have conducted a study at global standards
by comparing GDPs of different countries against India. The paper
advises reorientation of industrialisation in India through knowledge
development to be the first mover in development. The paper has
also discussed the scope of in depth industrialisation and its current
priority and future necessity.

Bonilla et al. (2018) have conducted literature review on
sustainability impact and challenges of Industry 4.0 on the basis
of “deployment, operation and technologies, integration and
compliance” in the long-run scenario. Mix results of positives and
negative impacts are found. It has been recognized that some positive
secondary effects derived from Industry 4.0 activities.

Mavuri et al. (2020), in their paper has presented the needs to
find out essential elements of sustainable development in the era of
digitization. Here, attempt has been made to know the association
of SDG9 and Global Innovation Index scores of top countries. The
trends in the variables indicate the need for more planned expenditure
on ICT (Information & Communication Technology) and R&D
in order to build a strong digitization. The study also confirms that




ICT development indicators are highly correlated with Q
capita, which is a factor of economic development ip dic

atDP Per
paper suggests that ICT is an important tool for SDG g 015, The

The studies are showing some relationship with simp|. stat;
tools about the relationship of infrastructure factor (ICT)
with innovation and SDGs. Such studies on Indian conteyt
been reported that much. Considering these gaps, the presen; stud
has been initiated to realised the relationship of SDG 9, iUHOVatioy
and infrastructure in Indian context with the help of better statisticﬁ
models.

Objective of the Study:

Sticg]
relateq
has not

The objective of the present study is to understand the relationship
of SDGY with the performance of the industries and innovativeness
of the Indian states.

Methodology:

This part consists of sample, variables, hypothesis, statistical tools
and regression models.

1) Sample: The sample consists of twenty seven states and union
territories and data are collected for the year 2018 and 2019 on
the basis of its availability. Total state-year data are of fifty four
All the data are taken from the SDG India Index Report, India

Innovation Index Report and Statistics on Indian States.

ii) Variables: The necessary variables are sustainable development
score for 9" goal (SD9), innovation index score (INN), gross
value added by the industries (VAIN), availability of poWe
and electricity (POW), capital expenditure made by the Sta_te:
(CAP) and state gross domestic production at consta'.nt P”_Cn
(SGDP). The SDS, INN and VAIN are the main varizbles
this study. These are being used as dependent and independ®
variables considering the relevant hypothesis.

dy
iii) Hypothesis: Considering the main objective of thﬁfosrt;c)t;
there are some sub-objectives and hypothesises are fure:

in na

accordingly. All these hypothesises are alternative

At O
The hypothesis H1: VAIN has significant positive impac
SD9,




Hypothesis H2: INN has significant positive impact on SD9,

Hypothesis H3: INN has significant positive indirect impact on
SD9 through VAIN and

Hypothesis H4: Infrastructures (POW and CAP) have significant
positive impact on SGDP,

iv) Tools: Hypothesises are analysis on the basis of Pearson’s
correlation, regressions and mediation models.

v) Models: SD9 =« + o, VAIN +g——— — — — — (1) for H1
SD9 =t + e INN+E—— ——— — (2) for H2
@T_PI—"’/. VAIN x (3)
l INN » SD9
SGDP =ox + o¢; CAP +ot, POW +t; VAIN 4+ ¢ — — — — — — — (4) for H4
5. Findings:

This analysis part consists of descriptive, correlation and regression
analysis.
Table 1 Descriptive Statistics

SD9 SGDP INN [ VAIN POW CAP
Mean | 45.10 635618.00 |[18.70 | 145861.00 | 4257.00 |[29119.00
SD 21.00 622325.00 |[8.85 |153379.00 | 4270.00 |25523.00

Min |0.00 18740.00 6.20 ]2032.00 49.00 1536.00
Max | 0.88 2630000.00 | 42.50 | 624430.00 | 15815.00 | 116799.00
Note.
N=54

Source: Authors’ Campilatian

The Table 1 is showing mean, standard deviation (SD),
minimum and maximum values of the selected variables. Here, it can
be seen that the states are having huge disparity in their sustainable
performance, innovativeness, domestic production and infrastructure
from the high amount of SDs. Even there is the state with SD9
score zero (Mizoram, Nagaland) and one (Sikkim). The INN, VAIN




for the north-e
iables are very much lower ast
" POWVT'::MZ: in India. Most of the from south-and

West g
¢ values regarding SD9 score, INN and VAIN.

Table 2 is showing bi-variate Pearson’s correlatigy of
selected variables. Here, it can be seen thaF almost al] the Varig
are having positive and sigmﬁcaqt correlaFlol_l valueg The Spg
INN correlation is showing that Increase In 1novation capg;
innovativeness of the states can also increase 81?9 score by fo
percent. Increase in value addition by industries can also i

against othe
having bette

the SD9 score significantly.
Table 2 Pearson’s Correlation Matrix

-

€rn States

the
bleg

r
I'ty flVe

NCreage

ang

SD9 SGDP |INN  [VAIN |[pow
SGDP | 0.406** Y
INN | 0.450** 0.705%* K
VAIN | 0.424%* 0.952%* | 0.618**
POW | 0363%* 0.956** | 0.610%* | 0.933%*
CAP - |0317* 0.772%* | 0.866**

0.859%*

0.488%*

Note. * p <

05, **p<.01

Source: Authors’ Compilation

The Table 2 also shows that states’ innovativeness can be
increased by the power and capital expenditure factors as a substitute
of infrastructure. The industrial value addition can also be increased

by the availability of power, capital expenditure and innovativeness
of the states.

The Table 3 is showing regression results of the previousl)f
mentioned equations and mediation model. .




Table 3 Regression Results

in Eq-1 | Eq2 Eq-3 Eq-4
R 0.202 | 0.296 0.574 0.985
Adj R? 0.187 0.282 0.329 0.984
f_smtistics 13.200 | 21.800 12.501 1120.000
| p Value 0.000 | 0.000 0.000| ° 0.000
INN (p) 1.070 X X X
(0.000)
LVAIN (p) X X
6.800 (0.000)
X
LCAP (p) X X x | 0.270 (0.000)
LPOW (p) X X x | 0.352 (0.000)
LVAIN (p) X X x | 0.349 (0.000)
INN->LVAIN->SD9 (p) X x | 0.552 (0.000) X
Dependent SD9 SD9 SD9 SGDP

Source: Authors’ Compilation

From the Eq.1 and Eq. 2, it can be seen that R? and adjusted R?
values are within thirty percent and F-statistics values are significant
at p<5%. The beta value of INN is positive (1.070) in Eq.1 and of
LVAIN is 6.800 in Eq.2 with p<1%. These signifies that innovation
and industry value addition have positive impact on the SD9 score.
The Eq. 1 result is showing that increase in INN by one unit can
increase the SD9 score by 1.070 unit and from Eq.2 it can be said
that increase in VAIN by ten percent can increase the SD9 score by
6.800. However, taking VAIN and INN ina single equation with SD9
as dependent variable, shows insignificant and negative coefficient
value of VAIN. Therefore, these problem has been transformed into
mediation model, where impact of INN towards SD9 has been
checked through the influence on VAIN. This is shown in Eq. 3
regression result with the help of Hayes Mediation model. Here, it
can be seen that INN has significant positive impact on the SD9
through the positive influence on VAIN. It means thajt innox.zation
has positive impact on the industry value addition, which again has
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positive impact on the SD9 sco

hypothesises H1, H2 and H3.
The regression results of Eq. 4 18 Showing high value of -
adjusted R? with significant value of F- statistics. Usually g 1\?&2

non-linier regression models are used to analysis thig typ
equation. But, for simplification and easy understanding . € of
linier regression model has been used. Here, the contributigy,
infrastructure and industry value addition are checked with the Ss of
gross domestic production (SGDP) as dependent variable, Resﬁte
are showing that CAP, POW and VAIN coefficients are signiﬁcant{}s,

positive. This supports the fourth hypothesis.

re. These results are favoy,;
g t
e

ltiple

Conclusion:

From the study results, it can be said that the ninth Sustainah]e
Development Goal scores are to be improved for the north-easterp
states. Considering significant direct and indirect relationships
it may also be conclude that the States must emphasize on the,
innovation and infrastructure development for better industrial value
addition and production. Considering the significant relationship

n and gross value addition by the industries, all states

of innovatio
pacity for better realisation of

must try to improve innovation ca

sustainability goals.
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