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Section 4 provides empirical results and discussion, Section
5 as conclusion, Section 6 as Study Implications, Limitations
and Scope for further Research. The paper ends with
references as Section 7.

2. DESCRIPTIVE STATISTICS AND
CHARACTERISTICS

VARIABLE

The section documents the descriptive statistics of daily spot
returns on five variables viz; BSE Carbonex, BSE Greenex,
Crude, BSE Tech and NSE 500 Stock Index for the period
April 1, 2014-Mar 31, 2024. The closing price data has been

transformed to daily spot returns by applying the
P =P,
formula  Pe-1 where F, is closing spot price of variable

at day ‘t” and P, _, is closing spot price of same variable at
day ‘t-1°. The computation of returns from closing prices
facilitates easy comparison of variables across different
parameters, the outcome of the same has been discussed
under Table I.

TABLE 1 : Statistical Description of Return on
Variables (April 1, 2014-Mar 31, 2024)

Particul |Ret.  on|Ret. on|Ret on|Ret on|Ret on
ars BSE BSE Crude |BSE NSE 500
Carbonex | Greenex Tech

Mean 0.000561 [0.000585 0.00052 [0.000549 |0.000655
6

Std. 0.010416 [0.010519 0.03087 [0.011837 |0.014669

Dev. 5

C.V = ¢|18.57 17.98 58.69 21.56 22.39

/p

Skewnes |-1.137273 [-0.941685 |0.42295 |- 6.131984

S 0 0.363908

Kurtosis {20.53621 |15.32106 44.1007 19.802364 |361.6761
8

Jarque -{32037.93 [15917.48 173153. [4795.241 {1319652

Bera 5 3

Prob 0.000000 {0.000000 0.00000 {0.000000 |0.000000
(JB) 0

Observat 2459 2459 2459 2459 2459
ions

Table 1 reveals that for the period April 1, 2014-Mar 31,
2024, mean return on NSE 500 was highest, followed by
return on two green indices i.e. BSE Carbonex and BSE
Greenex with daily returns from crude being the lowest. On
the other hand, in terms of variability of returns, crude’s
variability is highest thereby making crude as the variable
with highest risk and lowest return. The study also computed
Coefficient of Variation(C.V) for each variable. C.V is a
useful tool which measures risk adjusted return and is of

interest to an investor taking calculated risk and the study
results showed this was highest for crude, with the two green
indices having least risk adjusted return. Thus, the results do
reinforce the acceptability of India’s green indices as an asset
which is suitable for investors who consider both risk and
return dimensions before making any investment.

Moving to the analysis of variables based upon third and
fourth moment i.e. skewness and kurtosis; the two moments
are mainly concerned with the shape of the wvariable
distribution and also provide important information about
response of the variable to outliers and also during extreme
market movements. The results reveal a high positive
skewness for broader market index, NSE 500 showing a
concentration of outliers on the upper tail of the distribution.
On the other hand, India’s two green indices have negative
skewness but are close to skewness of a normal distribution
which is symmetric with a skewness at ‘0’ . The same story
goes for fourth moment kurtosis where NSE 500 has
exceptionally high peak distribution while green indices have
a peak moderately above the kurtosis of a normal distribution
which is ’3’. Furthermore when we put the third and fourth
moment in a formula we obtain a test of normality called J-B
B= 2 (S+3 (K - 3)%),
test of normality 6 4 , Where ‘n’is
the number of observations, ‘S’ is the Skewness and ‘K’ is
the Kurtosis of the distribution. Applying JB formula to each
of our variables revealed that none of our five distributions is
was normally distributed.

Further, before moving to further analysis where we test for
movement between India’s Green Indices and other indices,
we make an important decision to restrict our analysis to
only one of the two green indices viz. BSE Carbonex and
avoid BSE Greenex. The need for this was to avoid
duplication of results as the two indices are highly similar
with many constituent companies being common to both.
Moreover the correlation between the two green indices is
also extremely high at +0.99. Another important decision we
consider is to transform the variables at their natural log
levels as necessitated by the shape of our distribution which
showed the presence of outliers.

3. MODEL DESCRIPTION

3.1 Establishing a regression relation (OLS and Quantile)
amongst the variables

To model the relation amongst the variables included in the
study viz. BSE Carbonex, BSE Tech, Crude and NSE 500
Index we have first applied a linear regression model (OLS)
followed by a non linear quantile regression. In terms of
comparison, the first model i.e. OLS establishes a relation
amongst the variables on the basis of averages, the model
although is extremely popular and widely used in empirical
research, however it suffers from a drawback of making the
regression vulnerable to outliers thereby impacting the
results. In simple words, OLS cannot capture extreme or tail
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relation amongst the variables explicitly but only provides an
average relation. This thus results in under-estimation of the
regression parameters thereby putting a serious question
mark on the results obtained. On the other hand, Quantile
Regression would predict the conditional n™ quantile of the
dependent variable (as against conditional mean in OLS) and
here the relation amongst variables is established across
several quantiles thereby providing a more comprehensive
idea of the joint distribution than simple OLS. Furthermore
for our relation ( BSE Carbonex as a function of three
variables;, BSE Tech, Crude and NSE 500 Indices), we
specify a basic framework using these two methodologies as
under:

n.Y, = ﬁ] + ﬁz In. X; + ﬂ3 In. X5+ ,84 ln.Xg,,+ Uu; (1)

Y: = BSE Carbonex, X,X: and X;
NSE 500, Crude and BSE Tech respectively.

being the three independent variables

From eq. (1) we get

u =Y, — (B + BIn. NSE 500, + B3 In.Crude, + B4 In. BSE Tech,) (2)

Then, eq. (2) may be written as :-
u =Y, (InX.6) (3

The parameters of eq. (3) are estimated either by using OLS
or Quantile Methodology in the following manner:

3.1.1 OLS Methodology

" wd)

min
PR t=1
B1B2B3B4

By applying OLS, the target to be achieved shall be
3.1.2 Quantile Regression Methodology

;argminYi_q |V, - (X/tﬁ)|
S————
B1B2B3B4 ) )
By applying quantile
regression, methodology target shall be

Thus, in Ordinary Least Squares we minimize sum of the
squared error terms while in quantile regression we try to
find ‘B> which minimizes the sum of absolute deviations.
Another point to be considered is the interpretation of slope
coefficients under two models; whereas slope coefficient
under simple OLS would reflect a unit change in
Independent variable results in ‘X’ units change in dependent
variable, the slope under Quantile Regression would club all
the observations pertaining to dependent variable and
interpret accordingly e.g. if we consider our regression; BSE
Carbonex as a function of BSE Tech, Crude and NSE 500
Indices, slope of lowest quantile i.e. Qg 1, Would provide

information about the observations clubbed together which

pertain to lowest return for our dependent variable BSE
Carbonex, This however does not automatically imply that
for the very same observations, other financial markets were
doing equally bad (or good) although these become a part of
this quantile. Thus, a positive significant crude coefficient in
Qg 15 would imply that, a rise in the price of crude during the
quantile period when BSE Carbonex was giving the least
returns, the investors of BSE Carbonex would tend to gain as
shown by the slope coefficient (quantum of rise however still
depends upon the coefficient value of regressor)

3.2 Establishing a co-integrating relation amongst the
variables

The section builds up a co-integration relation amongst the
variables. Under this section, we first apply a simple co-
integration model for which we have chosen a standard
ARDL Model followed by a Quantile ARDL which extends
ARDL Methodology across nine different quantiles.

3.2.1 The Standard ARDL Model

The standard ARDL Model considers variable BSE
Carbonex as a dependent variable while rest of variables
(NSE 500, Crude and BSE Tech) as independent variables
and the model thus takes the following shape (eq.(4)) :

A In.BSE Carbonex,= 6, +6, In.BSE Carbonex,.;+ 83 In. BSE Tech.; + 8, In. Crude,.; +
85 In. NSE 500, + Y~ (8 A In. BSE Carbonex,_) + Y (8;,4 In.BSE Tech,,)

=1
+ Y0 (B Ain.Crude, ) Y (8040 NSE 500,_) +u, (4

8,,03,0,4 and &5 respectively For model (4), A is the

difference operator with p —1 as the AIC determined

maximum lag length. The long run relation under ARDL is
established between the dependent variable and explanatory
variables i.e. lag 1 BSE Carbonex, BSE Tech,Crude and NSE
500 with coefficients as

86,,07,,0g; and 8y, respectively On the other hand

short run relation is established between the dependent
variable and same explanatory variables at 15 diff. with
coefficients

Finally, 1, represents the white noise error term.

8, =83 =8, = 85 =(1he long run co-integration is
tested by ‘F’ (Wald) bounds test where critical (upper and
lower) is given by Pesaran, et al., (2001). Null Hypothesis
(Ho):

(from eq. 4) (No long run relation exists amongst the
variables)

Further, we develop only eq.(4) to test for long run co-
integration between variables and avoid building up other
ARDL Models by reversing the variables, this is neither
desirable nor advisable.
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3.2.2 OARDL Model

QARDL model (Cho et al. 2015) is an extension of popular
ARDL Model used widely for testing co-integration amongst
variables, however QARDL Model has an added advantage
as it can give results of co-integration under different market
scenarios e.g. co-integration during market busts and crisis, a
field of interest gaining popularity amongst researchers.
According to Maiti, M. (2019) tail behavior of a variable
attaches a special significance to a risk manager and an
investment analyst and a tool like QARDL can address this
issue to a great extend. Besides, it also enjoys all the benefits
attached to ARDL i.e. accepts mixed nature of variables
pertaining to stationarity and is suitable for small samples.
Hence considering these merits and also keeping into
consideration the study objective to develop a relation
amongst the variables with an eye on extreme market
conditions, crisis and market shocks we decided to build a
QARDL Model to test co-integration amongst our study
variables, the equation for the same is given as (eq. 5).

Quin.BSE carbonex , = %1(x) Ta(r) InBSE Carbonex i+ az(ry In. BSE Tech.1 + a4y In. Crude.; +

@s(g) In. NSE 500, +Zf:‘11(a6,i(,>4 In. BSE Carbonex, ;) + zfz'ol(awa In. BSE Tech,_;)
-1 -1

+ 20 (agi A tn.Crude, ) 3.7 (a9 4 In.NSE500,) + v,y (3)

Further, the quantile co-integration impact has been studied
under equal paced nine quantiles ie.

Q: - Qo.10. Qo220 Qo0 Qo.20,Qoso. Qoo Qoo Qoso ad Qosp.

Then for all the models which we consider under the study,
dependent variable is taken as India’s Green Index; BSE
Carbonex with rest of the variables being independent
variables.

3.2.3. OARDL ECM Model

Having proved that the co-integration exists amongst
variables, the next step is to establish an error correction
model (ECM). The error correction under QARDL reveals
the path traced towards achieving long run equilibrium and
hence takes the following shape (eq. 6)

Bao)

Qu 1n.BSE Carbonex, =B1(x) T2 [In.BSE Carbonex .1 =B3 () In. BSETech.1—By, ¢y In.Cruder.1— B,y In.NSE 500..1]
-1 -1 -1

+ 20 (B ico A In. BSE Carbonex, )+ 3. (Bric AIn.BSETech,) + Y (Byje) A In. Crude,.)
-1

+ 20 (Boico An.NSE500,_) + e,y (6)

For eq.(6), is the ECM Parameter and follows usual co-
integration logic i.e. term must be negative and significant.

4. RESULTS OF THE STUDY

Under the study results we first discuss the results obtained
under OLS and Quantile Regression for our response
variable BSE Carbonex (Table 2) followed by co-integration
results. Table 2 results are shown for OLS (q=1) and also at
nine quantiles (q=0.10 to 0.90). Further all the regressions
are performed after making the variables stationary, the
results for stationarity tests are given under Table 5.

TABLE 2 : Quantile Regression results across Response Variable : A BSE Carbonex
(Table gives Coefficient values with ‘p’ values in parenthesis)

Dependent variable q intercept MCX CRUDE D(BSE TECK) D(S&P NSE 500)
A BSE Carbonex -0.00019 6.84E-08 0.3863 0.3508
(0.6205) (0.3939) (0.0000) (0.0000)
A BSE Carbonex 0.10 -0.8268 -0.0005 0.0098 0.1873
(0.0000) (0.0000) (0.0000)
A BSE Carbonex 0.20 -0.5492 -0.0003 0.0092 0.1881
(0.0028) (0.0000) (0.0000) (0.0000)
A BSE Carbonex 0.30 -0.4269 -0.0002 0.0082 0.1892
(0.0113) (0.0000) (0.0000) (0.0000)
A BSE Carbonex 0.40 -0.2244 -0.0001 0.0071 0.1899
(0.1885) (0.0000) (0.0000) (0.0000)
A BSE Carbonex 0.50 0.0024 —0.00006 0.0062 0.1906
(0.9886) (0.1279) (0.0000) (0.0000)
A BSE Carbonex 0.60 0.1234 -0.00004 0.0061 0.1905
(0.5462) (0.4155) (0.0000) (0.0000)
A BSE Carbonex 0.70 0.3012 0.0001 0.0057 0.1893
(0.1679) (0.0016) (0.0000) (0.0000)
A BSE Carbonex 0.80 0.6588 0.0002 0.0064 0.1874
(0.0022) (0.0000) (0.0000) (0.0000)
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Dependent variable q intercept MCX CRUDE D(BSE TECK) D(S&P NSE 500)

A BSE Carbonex 0.90 1.5190 0.0003 0.0074 0.1860
(0.0000) (0.0000) (0.0000) (0.0000)

A BSE Carbonex 0.95 2.5024 0.0004 0.0092 0.1826
(0.0028) (0.0004) (0.0000) (0.0000)

The results from Table 2 reveal that all the three explanatory
variables are impacting the dependent variable BSE
Carbonex at various quantiles. Whereas both NSE 500 and
BSE Tech indices impact BSE Carbonex positively at all
quantiles, the impact of MCX Crude was negative at lower
and positive at upper quantiles. Furthermore, amongst the
two variables NSE 500 and BSE Tech, it was observed that
the variation in BSE Carbonex due to NSE 500 was
significantly higher than due to BSE Tech. Then, variable
MCX Crude appear to be impacting BSE Carbonex at all
except middle quantiles (0.50 and 0.60), however the impact

appears to be negligible as reflected by the slope coefficients
of different quantiles for his variable. Further the impact of
MCX Crude on BSE Carbonex was negative at lower
quantiles, but changes to positive at upper quantiles. This,
negative and shifting to positive impact across quantiles
could be a reflection of OLS results for this variable which
showed insignificant impact on BSE Carbonex. On the other
hand, this impact to other two variables; BSE Tech and NSE
500 on BSE Carbonex was highly significant even at 1 %
level of significance.

TABLE 3:‘F’ Bounds & Wald Tests for the Model: BSE Carb as f( NSE 500,Crude & BSE Tech)

a
s o5 o[ £R] £ oY) oY) oR[ £E[ £
S| 5 g 8@ &g gl s B g 3 &g
= = = = = = = = =
‘F’ (Computed) 6.68 [10.34 11.33 1.34 1.24 0.94 2.46 24.82 41.63 41.39
Lower &  Upper|3.38 &|- - - - - - - - -
Bound Critical at 5% |4.23
Probability(‘p’) Value |- 0.00 0.00 0.41 0.29 0.42 0.14 0.00 0.00 0.00
Inference about Co-|YES |YES YES NO NO NO NO YES YES YES
integration:
Established (YES)/
Not Established(NO)
Note : The table uses F (Bounds) for ARDL Model while for QARDL, we use the ‘p’ statistics
Table Result Co-integration is established wusing ARDL Model and at following Quantiles @,
Qo.10> Qo.20 » Qo.70> Qo.g0 and Qo.90-

Moving to Table 3 which shows the results obtained under
co-integration, the table provides information about ‘F’
computed values under ARDL and also at nine quantiles.
These results reveal that co-integration is well established

amongst the variables at quantiles . : Qo010 Qo020

Qo70- Qogo and Qg gg i all quantiles except Qg 3¢,

Qo040 Qozo and Qo 60 or except at lower to mid
quantiles These results are quite similar to the regression
results obtained earlier under Quantile Regression framework
for MCX Crude which was seen impacting BSE Carbonex at
all except mid quantiles. This actually reveals the importance

of MCX Crude as a variable in determining the co-
integration relation amongst the variables.

The behaviour of BSE Carbonex to change due to three
independent variables i.e. MCX Crude, BSE Tech and NSE
500 across different quantiles is also depicted graphically and
shown as Fig 1,2 and 3 respectively. For ease of
interpretation, we have created some differences across scale
on ‘Y’ axis which shows the slope coefficients, for the three
plots while keeping the ‘X’ axis which represents the
quantiles as unform across the three plots. These plots gives
an idea about how the relation between independent variable
and dependent variable changes as we move from lower to
upper quantiles.
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Fig 1 : Behavior of log BSE Carbonex to changes in log
MCX Crude over quantiles
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Fig 2 : Behavior of log BSE Carbonex to changes in log
BSE Tech over quantiles
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Fig 3 : Behavior of log BSE Carbonex to changes in log
NSE 500 over quantiles

A glance at Fig 1 showing change in BSE Carbonex due to
change in Crude, reveals a gradual fall in the relation as we
move from lower to upper quantiles. Now since upper
quantiles reflect clubbing of those observations showing
maximum positive change in dependent variable (i.e.
maximum rise in BSE Carbonex) the weakening of the
relation is a reflection of independent movement of BSE
Carbonex during high return periods. The same was also
seen with respect to BSE Tech Index where the relation
between the two variables was significant but the slope
coefficient had a small value at the higher quantiles. On the
other hand, change in BSE Carbonex due to change in NSE
500 followed an altogether different movement. i.e. the
relation was highest at upper quantiles which brings us to the
conclusion that at higher quantiles, the only variable which
has a significant impact on BSE Carbonex was NSE 500. On
the other hand, at the other extreme i.e. lowest quantiles,
some consistency is visible with respect to all the three
variables impacting the BSE Carbonex quite significantly but
in varying degrees.

Moving to table 4 which gives the results obtained for error
correction mechanism i.e. it traces the movement from short
run disequilibrium to long run equilibrium and computes the
speed of adjustment to this equilibrium. The results reveal
that all the ECM terms for which co-integration was
established at different quantiles are negative and statistically
significant showing the stability of the model in its
adjustment towards equilibrium. Further, focusing on the
speed of adjustment at different quantiles, we observe that
this speed is extremely slow at the two lower end quantiles;
Qo.10 & Qg.2g Which rises but only slightly as we reach
upper end quantiles; Q4 7, Qg0 and Q4 g5. Thus, speed of
adjustment towards equilibrium at upper end quantiles is
slightly higher than at lower quantiles. On the other hand,
during mid quantiles; Qgz0, Qpag, Qoso and Qg4 the co-
integration vanishes with absence of adjustment mechanism.
On the other hand, the speed of adjustment under ARDL (Q,
=1) is noticed at a pace which lies in between the speeds
achieved at lower and upper quantiles and could be
considered to be closer to average speed of all quantiles
taken together.

TABLE 4 : QARDL Adj. Process in the long run

uantile Index (t Baio: erm
Quantile Index (1) @ :ECMT

1 -0.0046*
0.10 -0.0029*
0.20 -0.0012*
0.30 NA

0.40 NA

0.50 NA
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0.60 NA

0.70 -0.0030*
0.80 -0.0043*
0.90 -0.0074*

Note: (1) The table gives error adjustment for ARDL (t =1) and at Quantiles Q. : Qg.14, Qo.20> Qo.70, Qo.e0 and Qg sp. (2) In the
absence of co-integration, no ECM given for Quantiles, Q4 35, Qg.20, Qoso and Qgpep (3) * Significant at 5%.

The final table (Table 5) provides information about the stationarity tests for each of the four variables employed under the
study. As shown in the table, three of our variables viz. BSE Carbonex, NSE 500 Index and BSE Tech are stationary at 1*
difference while MCX crude being stationary at level. This is also one of the important reasons for choice of ARDL as a test

for co-integration.

TABLE 5 : Test of Stationary of Variables: ADF Unit Root Test

Closing Prices

Closing has a unit root

Variable Null Hypothesis Comp. ‘t’ values | Comp. ‘t’ values TestResult
at level (‘p’ at 1% diff. (‘p’
values in values in

parenthesis) parenthesis)
BSE Carbonex |BSE Carbonex Index|-2.738 (0.22) -13.44 (0.00) Null Hypothesis is not rejected at
Index Closing|Closing has a unit root level but rejected at 1% diff.
Prices
MCX Crude|MCX Crude Closing|-3.44 (0.045) - Null Hypothesis is rejected at level
Closing Prices has a unit root
NSE 500 Index|NSE 500  Index|-2.479 (0.338) -21.982 (0.00) Null Hypothesis is not rejected at
Closing Prices Closing has a unit root level but rejected at 1% diff.
BSE Tech Index|BSE Tech Index|-2.041 (0.578) -10.463 (0.00) Null Hypothesis is not rejected at

level but rejected at 1% diff.

5. CONCLUSION AND DISCUSSION

To conclude, the study made an attempt to explore the
existence of a long term relation amongst India’s green
indices, crude and broader stock market index focusing on
the periods concerning extreme market conditions. For
understanding cointegration dynamics, the study considered
four indices namely; BSE Carbonex, India’s Green Index,
MCX Crude Prices and a broader stock market index; NSE
500. The methodology applied was Quantile ARDL Co-
integration Model which is considered ideal for capturing
responsiveness of variables at tails. The study included nine
quantiles with data being ten year daily closing prices; April
1,2014-March 31, 2024.

The study results revealed presence of co-integration mainly
at upper quantiles (Qg 70, Qo.g0 and Qoo ) With some
evidence of cointegration being visible at two lower quantiles
( Qpio0 & Qgag) with no co-integration being visible at
middle quantiles (Qpzq, Qpag> Qoso and Qggo ) - The speed
of correction to long run equilibrium as given by error

correction term; ECM(-1) was extremely slow at lower end
quantiles, which was seen rising slightly upon reaching upper
end quantiles.

Then, quantile regression results showed two variables; NSE
500 and BSE Tech impacting positively BSE Carbonex at all
quantiles, the impact of the variation in BSE Carbonex due to
NSE 500 being significantly higher than due to BSE Tech.
On the other hand, MCX Crude was also seen impacting
BSE Carbonex at few quantiles, however impact of the
variable was almost negligible. The quantile process of
change in relation between BSE Carbonex and each of the
independent variables was further depicted through plots and
it was seen that there was a gradual fall in the relation
moving from lower to upper quantiles for variables MCX
Crude and BSE Tech, while with respect to change in NSE
500 this relation was highest at upper quantiles i.e. just the
opposite as compared to other two variables. Further the test
of stationarity showed that MCX Crude was stationary at
level while rest of the three indices were stationary at level.
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6. IMPLICATIONS OF STUDY, LIMITATIONS AND
SCOPE FOR FURTHER RESEARCH

The study results revealing co-integration existing mainly at
upper quantiles of the variable BSE Carbonex with
negligible impact of Crude and BSE Tech and an increased
impact of broader market index at these levels brings to light
two major implications, first India’s green indices are seen
moving independently of Crude and follow only broader
markets at higher quantiles and second, the tendency
amongst investors to shift to green indices during such
conditions does not appear materializing. On the other hand,
no co-integration being seen at mid to lower quantiles(except
lowest quantiles) could be an indication of maturity of
investors and with all the variables impacting BSE Carbonex
in varying degrees at these quantiles, reflects inclination of
investors to shift to less resilient green indices during this
period. The period is important as the period is marked by
shifting trend in markets from higher returns to average and
below average returns and therefore this timing of the
investor to shift to green indices is an indication of their
mature behavior. Such a behavior would also assist policy
makers in framing right policies which are more flexible and
fine-tuned and match the changing risk-return profiles of
such investors at large.

Before we end, there is a need to mention a couple of study
limitations and our viewpoint on the same. First, some
studies are of the view that for a globally traded commodity
e.g. crude, prices if considered from a single source may be
highly biased and therefore many researchers have started
considering prices from multiple data sources which are then
taken at their averages for the purpose of analysis e.g. Eissa
and Refai, (2019) in their study considered three data sources
for their crude prices; West Texas Intermediate, Dubai Fateh
and Dated Brent and the prices were then averaged after
converting to common currency. However, in the present
study we continue to consider crude from only single data
source; MCX Crude closing prices, the reason being that
primary focus of the study is on India with other variables
also sourced from Indian database. Another limitation as
seen in some studies is with respect to time period and here
the argument is that for co-integration studies the time period
must be minimum 25-30 years. Our viewpoint on such an
argument is that frequency of data is more important than the
period itself. A sample period of time period of 25-30 years
is surely a necessity for yearly data points and the same is
also warranted by statistical concept of large samples, while
for present study this may not be applicable as study
considers daily closing prices with 2459 data points spread
over the ten year period (2014-2024).

The study also provides immense opportunities for
researchers working in this area and results of the present
study could become an important research dimension for
further exploration. Thus independent movement of Indian
Markets especially during periods of upper quantiles or

periods of high return becomes an interesting area of further
research and requires deeper investigation as to identifying
the reasons responsible for the same. One reason could be
increased investments by retail investors and DIIs who are
ready to give a tough competition to foreign portfolio
investors but requires investigation. Thus, quantum of the
impact of investments by DIIs and retail vis. a vis. FPI
becomes an interesting research area. Another interesting
area could be to undertake whether the impact on India’s
green indices is asymmetric for which a related non linear
tool; NARDL could be employed. Then it would be an
interesting exercise to compare the results obtained under the
study with results of other similar studies across countries
which may be further fine-tuned to include sample countries
belonging to same economic bloc or other economic blocs
e.g. BRICS bloc of nations.
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ABSTRACT

This study will probe into the most relevant factors that govern the investment decision in solar energy among retail investors in the
National Capital Region (NCR). The study explores both monetary and non-monetary drivers such as return on investment (ROI), cost
savings, tax benefits, and government subsidies on one hand and environmental consciousness, social responsibility, and sustainable
development on the other. Analysing these stimuli, this study aims to understand how these stimuli influence investment decisions relative
to one another.

For this purpose, mixed-method research will be conducted to accomplish the objectives of the study. Structured surveys will be
distributed to retail investors across the NCR region with 200-300 participants. The influence of the financial and non-financial factors
will be established through the quantitative analysis using descriptive statistics, correlation, and regression analyses. In the end, factor
analysis will assist in the identification of key motivators. Qualitative insights will be elicited from selected investors with semi-structured
interviews, whereas for non-financial drivers, such as environment and social responsibility, content analysis would be applied.

This wide methodology will show a broader view of the investment choice of retail investors into solar energy investments in relation to
how monetary and non-monetary incentives work out. This will be helpful for policymakers and stakeholders in the industry to develop
sustained adoption of sustainable energy solutions in urban regions.

Keywords: Solar energy investment, Retail investors, Monetary incentives, Environmental consciousness, Sustainable development, NCR

solar market
1. INTRODUCTION

Transitioning to renewable energy sources is the most critical
global priority in combating climate change, ensuring energy
security, and minimizing environmental degradation. Among
these renewable energy technologies, solar energy has
emerged as one of the most scalable and promising solutions
due to its decentralized, sustainable generation of energy
while reducing carbon footprints. Solar energy investments,
particularly in rooftop photovoltaic (PV) systems, have
gained popularity in urban centers worldwide. However,
their adoption in India, despite the country's ambitious
renewable energy targets, varies significantly, particularly in
urbanized and high-energy-consumption areas such as the
National Capital Region (NCR) (Ministry of New and
Renewable Energy [MNRE], 2023).

In the NCR, which is an area of rising energy demands with
a highly crowded population, solar investment should be
encouraged to reach the desired goal of sustainable energy
without using fossil fuels. There have been monetary
incentives in terms of subsidies, tax credits, and low-interest
loans and non-monetary incentives in terms of environmental
awareness, streamlined policies, and regulatory support
(Prakash & Muneer, 2021; Rai & McAndrews, 2021).
Monetary incentives offset the relatively high initial costs of
solar installations and make them more financially

accessible. Non-monetary incentives address behavioral and
logistical barriers, such as public awareness or grid
integration complexities (Joshi & Rao, 2021).

Historically, incentives of monetary value have played the
most important role in promoting renewable energy.
Subsidies, tax breaks, and grants from the government
greatly decreased the cost burden associated with residential
and retail investors with respect to solar PV systems.
However, financial incentives do not always account for the
psychological and behavioral drivers influencing investment
decisions (Kaza & Curtis, 2020). Non-monetary incentives
include public awareness campaigns, community-based solar
initiatives, and simplified procedures for application. These
are increasingly viewed as essential in filling these gaps
(Islam et al., 2021; Balcombe et al., 2021).

This study seeks to comparatively analyze the relative
efficacy of monetary and non-monetary incentives in driving
solar energy investment trends among retail investors in the
NCR. The preferences, behaviors, and decision-making
processes of these investors will be studied to determine the
relative impacts of each incentive type and unveil potential
gaps in the current policy framework. Given India’s rapid
urbanization and the increasing environmental consciousness
of urban populations, understanding these dynamics is
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essential for achieving sustainable energy transitions (Urban
& Siciliano, 2021).

The results of this research will feed into the larger policy
debate on renewable energy adoption as they provide
actionable insights for policymakers and other stakeholders.
By focusing on an integrated approach that combines both
economic, social, and regulatory measures, the study informs
strategies that can effectively enhance the pace of adoption
for solar energy technologies not only in the NCR but also in
other urban markets similarly constrained.

The rest of the paper reviews what literature already exists on
monetary and non-monetary incentives, explains the research
method used, and discusses policy and practice implications
of these findings.

Increased reliance on renewable energy sources has made
solar energy a highlight of sustainability efforts worldwide.
Financial and non-financial incentives to encourage solar use
have been implemented by the Indian government. However,
there is a dearth of research on the decision-making behavior
of retail investors, especially in the NCR region. This paper
attempts to study monetary and non-monetary stimuli
affecting investment decisions.

2. LITERATURE REVIEW

Investments in solar energy have been the cornerstones of
global renewable energy transitions, catalyzed by a
combination of financial and non-financial incentives. This
section synthesizes studies to understand the relative
influence of monetary (such as subsidies, tax rebates) and
non-monetary (such as awareness campaigns, environmental
consciousness) stimuli on solar energy investments,
especially in urban areas like the National Capital Region of
India.

Monetary Incentives and Solar Investment

The cost burden of the adoption of solar energy has
significantly been brought down through monetary
incentives. According to Chowdhury et al. (2021), subsidies
are one of the most significant factors for raising adoption
rates in developing countries as it reduces upfront costs. The
study by Chowdhury et al. (2021) on Indian rooftop solar
programs concluded that financial support increased
installation rates by 40% across urban regions, including
NCR.

According to the Department of Energy, 2022, the following
are the aspects through which it can be seen how structured
long-term financial policies can sustain investors' interest in
such long-term financial policies. Case Study: United States
of America- Solar Investment Tax Credit. It enables a 30%
federal tax rebate on solar installations, thus making
residential as well as commercial solar markets grow
(Energy.gov, 2022). Similarly, India's Ministry of New and
Renewable Energy (MNRE) has offered similar subsidy

schemes under the National Solar Mission to promote
residential rooftop solar adoption (MNRE, 2023).

Non-Monetary Stimuli in Renewable Energy

Non-monetary incentives, despite being indirect, have played
a vital role in bringing behavioral and psychological drivers
for the investment in solar. Sharma et al. (2020) observed
that campaigns of environmental awareness and recognition
programs can work very well to persuade retail investors as
the adoption of renewable energy would align with values
related to society and morality. Such campaigns increased
rates of adoption by 25 percent in urban India. In NCR, the
"Mukhyamantri Solar Power Yojana" under government
schemes focused on public education and community
engagement. This had positively impacted adoption rates
(Sharma et al., 2020). Behavioral economic studies also
suggested that peer influence and community recognition
were a strong motivator, especially in middle-income
households (Chowdhury et al., 2021).

Comparative Impact of Monetary vs.
Stimuli

Non-Monetary

Several studies propose that the combination of monetary
and non-monetary incentives can be the most favorable
condition for solar adoption. Chowdhury et al. (2021) had
conducted a cross-sectional study between Delhi and NCR,
which was found to have monetary incentives as catalysts for
generating interest while non-monetary factors promoted
long-term adoption and user satisfaction.

The International Energy Agency (IEA, 2022) has done a
global review that stated monetary incentives to be effective
in markets which have high upfront costs while non-
monetary incentives propel adoption where the market is
already present. The Indian solar policies are also based on
this as they provide subsidies along with mass awareness
campaigns (MNRE, 2023).

Gaps and Challenges

Despite their effectiveness, monetary and non-monetary
incentives have their challenges. Subsidies in India are
usually delayed, which lowers their attractiveness (Sharma et
al., 2020). Non-monetary approaches, though effective, are
resource and effort-intensive, and governments cannot
sustain such efforts for long periods (Chowdhury et al.,
2021). The literature indicates that only an appropriate
combination of monetary and non-monetary incentives could
encourage solar energy investments. Hence, such strategies
have to be integrated into the policies of NCR and other
regions by working on the administrative inefficiencies and
ensuring long-term interest from the retail investors.

3. OBJECTIVES

1. To investigate how return on investment and cost
savings serve as financial incentives in guiding the
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decisions of retail investors in investing in solar energy
in the NCR.

2. To measure the tax benefit and subsidy offered to retail
investors as a motivation factor toward the adoption of
solar energy solutions.

3. To assess the influence of environmental awareness on
retail investors' readiness to invest in solar energy
projects.

4. Analyze how social responsibility, such as investment in
sustainable development and general well-being of the
community, shapes the investment decision.

4. HYPOTHESES

From the objectives,
developed:

the following hypotheses were

e HI: Financial incentives have a significant impact on
the willingness to invest in solar energy by retail
investors.

e H2: Benefits in terms of tax and subsidies positively
affects willingness to invest in solar energy.

e H3: Environmental awareness is highly related to
investing willingness.

e H4: Social responsibility has an enhancing effect on the
willingness to invest in solar energy.

5. RESEARCH DESIGN

A quantitative method was applied in this study in the
analysis of variables influencing the willingness of retail
investors to invest in the National Capital Region (NCR)
solar energy projects. The research design had been
descriptive and causal. In particular, it tries to describe
investment behaviors as well as test hypothesized
relationships between financial incentives, tax benefits,
social responsibility, environmental consciousness, and
willingness to invest.

Sampling Technique

There is the use of purposive sampling technique whereby
120 retail investors in the NCR region were sampled. Only
persons with experience and interest in solar energy projects
were recruited.

Data Collection: The data were collected through a
structured questionnaire distributed both online (Google
Forms) and offline. The questionnaire was in English and
pre-tested on a small sample of 10 respondents to check for
clarity and reliability of items.

Instrumentation

The questionnaire contained five constructs:

1. Financial Incentives (FI): It was measured through items
like cost savings, return on investment, and financial
viability.

2. Tax Benefits and Subsidies (TBS): The items included
awareness, perceived usefulness, and the adequacy of
tax benefits.

3. Social Responsibility (SR): It focused on contributing to
sustainable development and community well-being.

4. Environmental Consciousness (EC): The measurement
was through awareness of environmental issues and
attitudes toward clean energy.

5. Willingness to Invest (WI): This was about the intention
to adopt solar energy solutions.

Each construct was tested using 4-5 items measured on a 5-
point Likert scale (1 = Strongly Disagree to 5 = Strongly
Agree).

After data collection, the analyses of the collected data using
PLS-SEM along with SmartPLS will follow a two-stage
procedure. Firstly, the measurement model would be
evaluated for both reliability and validity. Measures for
reliability would be estimated as Cronbach's Alpha and
Composite Reliability which should ensure internal
consistency amongst constructs. Validity was checked by
determining convergent validity using Average Variance
Extracted (AVE) and discriminant validity using the Fornell-
Larcker Criterion. For the second stage, the structural model
was tested for the hypothesized relationships. Path
coefficients were used to check the strength of relationships
between constructs and the R? value measured the
explanatory power of the model. Besides that, effect size (f?)
and predictive relevance (Q?) were calculated for assessing
the robustness and predictive capability of the model. This
approach allowed a rather rigorous analysis of data in terms
of reliability.

6. RESULTS AND DISCUSSION

The sample for this study was 120 in number. The majority,
70%, of the participants were between 30 and 50 years old.
Regarding occupation, 60% of the respondents were
working, 25% self-employed, while the rest, 15%, were
either retired or engaged in other activities. About 40% of
respondents had made previous investments in solar energy,
thus indicating an average level of previous exposures to
solar technologies among the sample population.

Measures had high reliability and validity concerning the
constructs. Cronbach's Alpha values for each construct were
above 0.7, showing that a concept internal consistency was
strong. Furthermore, Composite Reliability measured from
0.82 to 0.91 indicated the reliability of the scales.
Convergent validity was established since the values of
Average Variance Extracted for all constructs were much
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beyond 0.5, ensuring that enough space is covered by each
measurement over its intended concept. Further, discriminant
validity was established through Fornell-Larcker Criterion
that revealed that all the constructs were significantly distinct
from other constructs within the model.

Structural Model Results

Structural model showed good reliability of relationships
between constructs.

1. Path coefficient for the association of financial incentives
(FI) with willingness to invest (WI) was 0.394 and was at p <
0.001. Tt indicates that financial incentives are a very strong
and significant predictor for retail investors in their decision
to invest in solar energy. The findings thus indicate the
importance of ROI and cost savings, indicating the
importance of financial incentives in retail investment
decisions.

2. The path coefficient of TBS to WI was 0.271 and p < 0.05.
This indicates that tax incentives had a moderate effect on

EC1 EC2 EC3 EC4
- oo s oreg - investment decisions. Though tax benefits and subsidies are
o71e ' Lt useful for promoting investment, the influence is relatively
2o weak compared with financial incentives and social
0304 responsibility factors. All these findings indicate that tax
® s Ee incentives are important but do not play a role in retail
yd Fl 0.394 . ' 11 . .
- Wit investors' willingness to invest as much as that of financial
o™ return and social responsibility.
TBS1 — 0195  WI2
St Tosws 3. The path coefficient of the social responsibility (SR) and
T i _ wi B willingness to invest (WI) was at 0.401, and p < 0.001. It
0485 / thus shows that social responsibility does affect investors'
TBS3 . . . . 11 . .
0634 decisions regarding their willingness to invest. The retail
s TES investors value sustainable development and community
welfare as much as their decision on whether or not to invest
04T! gps0 R o 0225 would reflect environmental and social aspects increasingly
taking over the reasons behind making the investment
SR1 SR2 SR3 SR4 ChOiceS.
TABLE of Corelation: Smart-PLS
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4. The path coefficient between environmental consciousness
(EC) and willingness to invest (WI) indicated an indirect
influence through financial incentives (FI) and social
responsibility (SR). Environmental consciousness did not
have a significant direct impact on investment decisions, but

it was indirectly shown to affect willingness to invest
positively by strengthening the impact of both financial
incentives and social responsibility. This suggests that with
financial incentives and social responsibility factors in place,
there is more likelihood of solar energy investments when
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environmentally conscious investors are at play, bringing
forward the interaction between environmental values and
economic and social concerns in making investment
decisions.

Key Metrics

The R? value for willingness to invest was 0.218, which
means that 21.8% of the variance in WI was explained by
financial incentives (FI), tax benefits and subsidies (TBS),
social responsibility (SR), and environmental consciousness
(EC). This implies that although the model explains a large
portion of the variance in investment willingness, other
factors may also play a role in investment decisions. The
model had a predictive relevance (Q?) of 0.152, thus showing
good predictive power and the ability of the model to predict
outcomes in contexts similar to the study.

Effect size (f*) was calculated for assessing the effect of

every predictor on WI.

e FI had a medium effect size of 0.15, showing moderate
influence on the willingness to invest.

e Medium effect size at 0.18 for SR also shows that the
influence was moderate but still present when making
investment decisions.

e TBS had an effect size of 0.08, which shows that even
though tax incentives have an influence, they have a
rather weak effect on WI relative to the other factors.

7. FINDINGS
* Dominance of Financial Incentives:

The results of this study show that the financial incentives,
specifically return on investment (ROI) and cost savings, are
the most significant factors that influence retail investors'
willingness to invest in solar energy in the National Capital
Region (NCR). This is in line with existing literature, which
has reported that retail investors are motivated by financial
factors such as tax rebates, subsidies, and the overall
economic advantages of renewable energy investments
(Hassan et al.,, 2020; Raza et al.,, 2021). A high path
coefficient of 0.394 and a positive significant association
with willingness to invest means that monetary benefits are a
major motivator in shaping investor behavior. This
emphasizes the importance of making attractive financial
packages and emphasizing long-term cost savings associated
with investments in solar energy. Policymakers and
businesses involved in the solar energy industry must focus
on communicating these financial benefits to potential
investors to drive higher adoption rates. This also means that
the retail investors must be constantly financially educated so
that they realize the returns and savings which can be
achieved.

*Moderate Role of Tax Benefits:

Investment choice was positively influenced by tax benefits
and subsidies, albeit less strong than financial incentives and

social responsibility. Tax benefits and subsidies path
coefficients were 0.271 and statistically significant but
relatively weaker than other factors. This shows that these
factors are very important but do not have a strong influence
in the motivational dimension for investing. This result is
similar to studies showing that although tax incentives can
motivate green investment, they are usually a weaker
motivator than a tangible financial incentive such as ROI
(Sorrell & Brown, 2019). The weak effect of tax incentives
may be as a result of poor and ineffective communication of
tax advantages to potential investors. The structuring of tax
incentives may also be reconsidered to make them more
attractive or easier to access to attract retail investors.

Social Responsibility as a Catalyst:

The significant path coefficient of social responsibility was
0.401, which further supported the notion that investment
decisions have to be in congruence with sustainability and
well-being in society. Thus, it appears that retail investors
increasingly want to act in congruence with their values in
terms of making financial choices and investing their funds.
The importance of social responsibility in influencing
willingness to invest underscores a shift toward more ethical
investing practices, where investors seek to contribute to
societal goals such as sustainable development and
environmental preservation (Bansal & Clelland, 2020). In the
case of solar energy, framing investments as contributing to
community well-being and environmental sustainability can
be an effective marketing strategy to attract investors. This
finding suggests that investments in solar energy be
encouraged not only for financial gains but also as an activity
to meet social and environmental ends by tapping into the
increasing trend of socially responsible investment.

eIndirect Role of Environmental Consciousness:

Environmental consciousness did not have any direct impact
on willingness to invest, but its indirect influence on the
basis of financial incentives and social responsibility was
indeed very significant. The path analysis showed that
environmental consciousness increases the impact of both
monetary and non-monetary factors and, therefore, takes a
more holistic approach in investment decisions. Investors
who are focused on the environment are probably going to be
more selective about solar energy investments should
financial and social factors all align with their values.
According to previous research, most environmental
concerns influence consumer behaviour indirectly by
affecting choices on the basis of other underlying drivers,
such as costs and social benefits (Stern, 2000; Miras-
Rodriguez et al.,, 2021). This indicates that, whereas
environmental awareness might not alone be a motive for
investment, its role in the overall need to focus on the critical
importance of financial incentives, as well as social concerns,
reinforces the investment appeal associated with solar energy
investments. Thus, environmental benefits as well as
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economic and social advantages associated with solar energy
investments will be even further strengthened if presented.

8. IMPLICATIONS
8.1 Policy Implications

e Strengthen Financial Incentives: Policymakers should
utilize ROI and cost savings in developing solar energy
plans.

e Promote Subsidy Awareness: Better communication
strategies can maximize the effect of tax benefits and
subsidies.

e Highlighting Social Responsibility: The campaigns
should feature solar investments as contributions to
societal well-being.

8.2 Managerial Implications

e Solar energy firms should design marketing strategies
focusing on financial benefits while addressing
investors’ social and environmental concerns.

9. CONCLUSION

The study underlines the critical role of financial incentives
in the willingness of retail investors to invest in solar energy
in the NCR. However, it also brings out tax benefits, social
responsibility, and environmental consciousness as
significant drivers in the decision-making process. The
dominance of financial incentives suggests that policymakers
and solar energy providers should focus on creating clear,
attractive financial packages, while the moderate role of tax
incentives calls for better awareness and structuring of those
benefits. The strong influence of social responsibility
emphasizes the need to position solar investments not only as
financially beneficial but also contributing to broader goals.
Finally, environmental awareness in the indirect sense
cements the need for an all-round approach to balance
financial, social, and environmental dimensions that could
help facilitate sustainable investments in solar energy.

10. LIMITATIONS AND FUTURE SCOPE

1. The study would only be within the NCR region, and
findings may not generalize to other areas.

2. Qualitative methods can complement this research to
uncover deeper investor motivations.
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ABSTRACT

Green finance, which aims to invest in and support eco-friendly projects, sustainable development projects, and policies related to the
promotion of low carbon economy, has become an essential aspect of contemporary economic strategies. As a result of the international
concern for climate change, depletion of natural resources, and sustainable economic growth, green finance is now considered as part of
the universal financial systems. It aligns with the Sustainable Development Goals (SDGs) particularly those that relates to the provision of
clean energy and affordability, climate change and making cities and communities sustainable (UN, 2021). This paper evaluates the green
finance frameworks in five nations: France, United Kingdom, Germany, China and Netherlands in a comparative perspective. These
countries were selected as strong examples due to their effective implementation of green finance framework which originates from their
high-ranking position within IFF Global Finance and Development Report (IFF, 2021). The different experiences of these countries in
integrating economic growth and environmental protection provide lenience to the scope and nature of unemployment challenges caused
by green finance practices.

The evaluation takes into account some of the green finance models that include institutional arrangements, market instruments, policy
measures and the cooperation of both public and private. The purpose of this research is to analyse the differences of these models with a
view to identifying state-of the-art practices, specific problems, and policies that other countries can adopt in order to boost their green
finance ecosystems. As per the OECD (2022), crucial elements such as the issuance of green bonds, tax incentives, and regulatory
measures have been critical in mobilizing resources for energy efficiency and renewable energy as well as sustainable infrastructure
development and projects. Offering India practical factors, a country balancing between environmental considerations and development
strategies, is one of the objectives of this study. India has had a long journey in terms of having any sort of a green finance system but
there are rest barriers such as lack of associated level of popularity, lack of cohesive enforcement of policies and serious gaps in
institutions (World Bank, 2021). This report aims at making practical recommendations on how sustainable development can be achieved
through the use of effective policy frameworks, strong public private partnerships and community-based approaches by studying best
practices from these leading countries In conclusion, considering the need to situate one’s understanding of the global context of the
paper’s strategies in perspective tailored to distinct nations, this paper would contribute to the broader discourse on sustainable finance.
The findings indicate that green finance can help achieve social equity as well as economic and climate stability. Besides providing other
countries with a model for formulating green finance policies in India, the comprehensive comparative analysis of the research enables
its stakeholders, investors and policy makers to adopt measures essential for the promotion of sustainable development and economic
growth (UNEP F1I, 2021; Green Finance Institute, 2021).

Keywords: Comparative analysis, green finance, sustainable development, climate change, regulatory frameworks, international policy.

1. INTRODUCTION reports that there is a need of investment of trillions of
From the SDGs, to COP, to the Global Pact on the dollars per annum to manage the climate threat and to

Environment. there have been many elobal initiatives that all facilitate transition to ecologically sustainable economic
v ’ v ye . HVes o model (Baker & O’Neill, 2022; UNDP, 2021). As a response
started out from the same goal of changing this reality; of

. . . . to these issues, different countries are exploring a variety of
combating environmental degradation and climate change, L . . S
. . . financial instruments including, but not limited to, the carbon
which for the first time in history occurred at a faster pace

. . . credit market, green bonds, sustainable banking, and
than sustainable economic growth. It signals a prudent . . .o . ) .
) . . innovative public-private partnerships. The increase in global
approach to a finance because it promotes investments in e . e . .
. . carbon emissions to an alarming 36.3 billion metric tons in
energy efficiency, pollution, renewable energy and

. . . ) 2022, increasing over and above previous years figures, facts
environmentally friendly technologies by ensuring there are ’ £ P y gures,

. . LS. that pose a danger to ecosystem, human health and the
synergies to be gained from the two systems. It is important cconomy all underscore the ureency of these measures
to take note of the fact that the world is witnessing the Y geney

. . . . (Global Carbon Atlas, 2023). According to the data, making
adverse climate change impacts such as increasing

. provisions for green finance into national economic policies
temperature, extreme climate, loss of forest cover, and : . .. . -
. . is essential to maintain the sustainability and resilience of our
depletion of natural resources and hence there is a need to

transit to a low carbon economy. It has been noted in recent planet (OECD, 2022).
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The society is witnessing several climate change-related
disadvantages like extreme weather, rise in temperature,
deforestation, and the depletion of natural resources.
Therefore, the transition to a low carbon economy is
absolutely necessary. Recent reports have shown that a
trillion tranches of dollars will flow in if the climate problem
is addressed and there is a shift to the ecological sustainable
economic model that allows co-existing (Baker & O’Neill,
2022; UNDP, 2021).

This study conducts a comparative investigation into the
methods of green financing as practiced from a global finance
context by the sustainable finance experts' communities of
different countries, mainly, France, the UK, Germany, China,
and the Netherlands. These nations with the IFF Global
financing and Development Report having them as the cases
for green financing have demonstrated the significance of
input regarding the IFF (IFF, 2021). The various sustainable
finance integration strategies implemented in each of these
countries' financial systems give us a useful overview of
good practices, problems encountered, and innovative
strategies applied.

This research takes an in-depth look at the sources of
finances as well as the structure of the institutions, the level
of the state's activity, and the environmental law to identify
successful models that can be modified to solve the Indian
problem. India with its growing economy and a strong
commitment to sustainability is set to win more from
borrowing good practices from these nations. For instance,
India has made major advancements in solar technology and
green finance through legislative strategies (Patel & Sharma,
2022). Notwithstanding, the state faces a myriad of
challenges, including misaligned policy implementation, low
levels of financial education, and institutional problems
(World Bank, 2021).

This study further contributes to the discourse on sustainable
finance by providing concrete suggestions on how to enhance
green finance in India. For this research, the authors will
address best practices and project how the practical and
effective national green finance system of India could be
uplifted to international standards. The findings of the study
will assist stakeholders, investors, and policymakers who
seek to develop a more inclusive and sustainable financial
system by demonstrating that it is necessary to adapt
successful models from the global perspective to local
contexts (UNEP FI, 2021; Green Finance Institute, 2021;
Zhang et al., 2022).

2. REVIEW OF LITERATURE

Green finance has emerged as a key force behind sustainable
economic growth. According to recent research, successful
green finance models combine public-private partnerships,
financial incentives, and regulatory frameworks. The Indian
government has been promoting its green bond market,
which was worth more than 330,000 crore in 2022, after

realizing the potential of green finance (RBI, 2022).
However, Sharma (2022) points out that there are still issues
in directing policy and investment flows toward sustainable
industries, emphasizing the significance of comprehensive
laws in promoting green investments.

Globally, examples such as the Netherlands' all-
encompassing strategy for offshore wind investment and
green bonds show how strategic policy plays a part in
growing green finance (Gupta & Singh, 2022). Similar to
this, Germany's Renewable Energy Sources Act (EEG)
demonstrates how targeted subsidies can encourage the
private sector to participate in renewable energy projects
(Mehta & Patel, 2023). By establishing a global standard for
required sustainability disclosures, Sustainable Finance
Disclosure Regulation (SFDR) by the EU has improved
investor confidence and transparency (Desai, 2023).

It is clear that India has the ability to imitate and modify
these models. Although regulatory agencies such as the
Indian Renewable Energy Development Agency (IREDA)
have been established in India, research by Verma (2022)
highlights that additional integration of sustainability
disclosures, similar to the EU's SFDR, is required to create a
more transparent market. As demonstrated by grassroots
programs encouraging the use of renewable energy,
cooperation between the government and NGOs can also
spur community-level support for green finance (Kumar &
Joshi, 2022).

The literature emphasizes that although there are many
international examples from which to learn, India must
modify its strategy to take into account its particular
socioeconomic and environmental difficulties. To promote
sustainable growth, this calls for new policy developments,
bigger financial incentives, and more comprehensive public
participation tactics (Sharma & Rao, 2023).

3. PURPOSE

The primary objective of this research is to conduct a
comparative analysis of five countries, which are France,
UK, Germany, China and the Netherlands. These countries
were selected for the study as they have shown promising
development in incorporating sustainability into their
financial systems. The study investigates and assesses the
green financial models of these countries considering various
attributes such as institutional structure, regulatory actions
and financial sourcing to promote sustainability. The
implementation of various green financial systems in these
countries helps us to recommend India suggestions which
could improve our green financial model.

4. METHODOLOGY

This research uses a comparative analysis methodology and
focuses on the following five nations: France, the United
Kingdom, Germany, China and the Netherlands to study their
green finance models. These nations were chosen as they
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were ranked at top in the rankings published by IFF Global
Finance and Development Report The study mostly uses
secondary data that was gathered from numerous reliable
sources. Case studies, government publications, scholarly
articles, and reports from international organizations are a
few examples. Some of the key attributes evaluated include:

Public Participation: Evaluation of the level of involvement
of local governments, communities, and citizens in green
financing initiatives.

Funding Sources: An analysis of the several financial tools
that encourage investments in sustainable projects, including
green bonds, subsidies, and public-private partnerships.

Regulatory Frameworks: Examining the laws, rules, and
institutional directives that promote green finance, such as
those pertaining to sustainability reporting requirements and
renewable energy.

Policies: Research on national initiatives to support green
finance, including climate action plans and incentives for
investments in renewable energy.

5. FINDINGS
FRANCE

France has solidified its position as a global leader in green
finance by utilizing all-encompassing frameworks backed by
progressive laws, creative financing methods, and
cooperative public-private projects. France is a prime
example of how countries may intentionally incorporate
sustainability into their financial systems, as seen by its
steady ranking in the top five of the Global Green Finance
Index (GGFI) for its green finance policies and ecosystem
(Zeng & Huang, 2022).

Green Bonds

France became the biggest sovereign issuer in the world
when it first offered €7 billion in green bonds in January
2017. By 2024, France will have issued almost €40 billion in
green bonds to fund projects ranging from renewable energy
to biodiversity conservation and pollution control (French
Treasury, 2023). For instance, the funds raised from these
bonds have been used to fund the expansion of the high-
speed rail network and energy-efficient building
modifications in public areas. France is as a global leader in
issuing sovereign green bonds as a result it has shown
impressive performance, attracting investors that place a high
value on sustainability and transparency in the distribution of
funds (Sustainable Investment Forum, 2022).

Legislation

Transformative policies that put environmental sustainability
first have strengthened France's position as a pioneer in green
finance. The Energy Transition for Green Growth Law
(2015) intends to attain 32% renewable energy in its energy

mix by 2030 and requires to wane GHG emissions to 40% by
2030 compared to 1990 levels (European Commission,
2022). In a similar vein, the Energy and Climate Law (2019)
calls for actions to attain carbon neutrality by 2050 and phase
out coal by 2022 (French Ministry for the Ecological
Transition, 2022). These legislative actions lay the legal
groundwork for green financing projects while establishing a
clear decarbonization path. They demonstrate the
government's  steadfast  dedication to  integrating
sustainability into France's economic strategies.

Funding Mechanisms

Innovative financing schemes like the French Climate
Transition Fund guarantee focused investments in initiatives
that support the country's climate objectives. For instance,
this fund set aside €500 million in 2023 alone for promoting
growth of renewable energy sources and energy-efficient
infrastructure (French Treasury, 2023). Additionally, by
overseeing regional climate funding, towns play a crucial
role. The Green Fund Initiative in Paris demonstrated the
efficacy of decentralized funding mechanisms in attaining
measurable sustainability objectives in 2022 by allocating
€40 million to urban greening projects and pollution
reduction programs (City of Paris, 2022). Public Participation

A key component of France's green finance ecosystem is
public engagement. In 2023, more than 2 million people took
part in local sustainability programs, including cooperatives
for renewable energy and urban reforestation (French
Ministry for Ecological Transition, 2023). Additionally,
France's tax incentive programs have achieved a high level of
uptake; in 2022, the MaPrimeRénov scheme provided tax
credits for energy-efficient home repairs to nearly 150,000
households (French Tax Administration, 2022). The
effectiveness of France's inclusive approach to green finance,
which fosters a culture of shared responsibility and active
engagement in climate action, is demonstrated by the broad
public involvement.

Incentives

France offers a variety of tax breaks and subsidies to
encourage investment in green technologies. MaPrimeRénov,
funded with €2 billion per year, facilitates the transition to
energy-efficient technologies for houses (French Ministry of
Energy, 2022). Similarly, companies that invest in renewable
energy technologies gain access to low-interest loans and
corporate tax incentives (French Ministry for Ecological
Transition, 2022). The French Green Finance Label, which
has been established to certify green financial products, has
accredited over €30 billion in green funds. This ensures that
investments made in green projects are transparent and
accountable (Sustainable Investment Forum, 2022).

THE UNITED KINGDOM

The UK is a global leader in the transition to a low-carbon,
sustainable economy. Part of that position has come from a
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robust regulatory framework, focused policies, and cutting-
edge financial tools aimed at raising cash for green
initiatives. Here is a comprehensive study of the green
finance ecosystem in the UK, supplemented by statistical
data, concrete examples, and institutional frameworks.

Green Bonds

Green bonds are central to the UK's strategy for financing
environmentally sustainable projects. The UK issued its first
sovereign green bond in 2021, valued at £10 billion. The UK
is committed to achieve net-zero emissions by 2050 (UK
Debt Management Office, 2021).

The bond garnered substantial interest from both domestic
and international investors, being oversubscribed upon
launch, which reflects high confidence in sustainable
financial instruments. As the global green bond market
surpassed $1 trillion in 2022, this trend highlights the
increasing focus on climate action and sustainable
development (Climate Bonds Initiative, 2022)

Institutional Support and Strategic Initiatives

The UK’s green finance ecosystem thrives on institutional
backing, such as the Green Finance Taskforce, established in
2017 to bolster the country's leadership in sustainable
finance. Its objectives include enhancing transparency,
defining sustainable investment taxonomies, and integrating
climate risks into financial decisions. Notably, the taskforce
contributed to the Task Force on Climate-related Financial
Disclosures (TCFD), which standardizes climate risk
reporting, improving investor decision-making and market
stability.

By 2023, over 2,000 organizations worldwide supported the
TCFD's recommendations (TCFD, 2023).

The City of London's Green Finance Initiative has further
cemented London’s role as a green finance hub, fostering
innovative green financial solutions. The Green Finance
Institute (GFI), established in 2019, has driven investments
into green projects, financing over £2 billion in 2022 alone
(Green Finance Institute, 2022).

Policy Framework

The UK's Climate Change Act (2008) forms the backbone of
its legislative approach to climate action, mandating legally
binding carbon budgets and aiming to reduce emissions by at
least 68% by 2030, with a net-zero goal by 2050 (UK
Government, 2023). Complementing this, Green Industrial
Revolution’s Ten-Point Plan, announced in 2020, commits
£12 billion to green initiatives such as offshore wind, electric
vehicles, and hydrogen energy production.

The UK is planning to develop offshore wind with capacity
of 40 GW by 2030, reinforcing its leadership in renewable
energy (Department for Business, Energy & Industrial
Strategy, 2021).

Public Participation and Green Financing Programs Public
involvement has been a cornerstone of the UK’s green
finance success, driven by schemes like Green Home
Finance, which offers grants and loans for energy-efficient
upgrades. The Green Homes Grant allocated £1.5 billion in
2021 to enhance energy efficiency in 600,000 homes, setting
a foundation for future partnerships in residential energy
improvements (UK Government, 2021).

The Energy Company Obligation (ECO), launched in 2013,
requires energy providers to fund energy efficiency upgrades,
particularly for vulnerable households. By 2022, over 2.5
million energy-saving measures were installed under this
program (Ofgem, 2022).

Quantitative Impact and Future Outlook

The UK’s green finance initiatives have led to an 80% rise in
capacity of renewable energy between 2012 and 2022, largely
due to offshore wind (ONS, 2022). By 2023, the low-carbon
economy employed nearly 250,000 people, illustrating the
sector's economic benefits (Low Carbon Contracts Company,
2023).

As the government pushes towards its 2050 net-zero target,
innovation and investment in clean technologies will be
essential. Financial firms are expected to adopt more ESG-
focused policies, and public financing programs are
anticipated to grow, ensuring green finance becomes more
inclusive and accessible.

GERMANY

Germany is regarded worldwide as a role model for
sustainability, marked by groundbreaking legislation,
renewable energy investments, and a mindful application of
green financing. The country has emerged as a leading nation
in the shift toward a low-carbon economy through a multi-
faceted framework combining law, institutional support,
green bonds, and corporate accountability. This review,
enriched with quantitative insights, examples, and statistics,
outlines the key elements of Germany's green finance
ecosystem.

KfW Bank: Public Development Bank Financing for
Sustainability Germany's green finance strategy heavily
relies on KfW Bank, a government-owned development bank
that has significantly financed energy-efficient buildings and
renewable energy projects. Established in 1948, KfW aims to
support both environmental sustainability and economic
development. In 2022, the bank allocated over €45 billion for
climate and environmental projects, primarily for energy-
efficient building retrofits and renewable energy initiatives
like solar and wind power (KfW Bank, 2022). Through its
Energy-Efficient Construction and Refurbishment Program,
KfW has facilitated financing for thousands of energy-
efficient homes and businesses, cutting carbon emissions and
conserving energy.
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Legislation

The Renewable Energy Sources Act (EEG), which was
enacted in 2000, majorly contributes to Germany's renewable
energy policy. By giving feed-in tariffs (FiTs) that guarantee
payments for electricity generated from renewable sources,
the EEG has significantly boosted investments in wind, solar,
and biomass energy.

As of 2023, renewables accounted for over 40% of
Germany's power consumption, with wind and solar
contributing approximately 25% and 8%, respectively
(Federal Ministry for Economic Affairs and Energy, 2023).
Thanks to the EEG, Germany has become a global leader in
renewable energy, with over 65 GW of wind capacity and
solar power installed with capacity of 60 GW (International
Renewable Energy Agency, 2023).

Green Bonds

Germany issued its first sovereign green bond worth €6.5
billion in 2020, aimed at financing projects in energy
efficiency, climate adaptation and sustainable transport
(German Finance Agency, 2020). The bond's strong demand
underscored Germany's status as a prime sustainable
investment destination.

The market has since expanded, with €25 billion in green
bonds issued by German businesses in 2021 alone (Deutsche
Bank, 2021). These investments align with the EU's Green
Deal and its goal to mark net-zero carbon emissions by year
2050.

Corporate Accountability

Germany has been a pioneer in enhancing corporate
transparency and responsibility. The Corporate Sustainability
Reporting Directive (CSRD), adopted by the EU in 2023,
mandates large companies to disclose their sustainability
practices, including ESG considerations. The CSRD expands
upon the Non-Financial Reporting Directive (NFRD),
requiring around 50,000 businesses in the EU to comply by
2026, compared to 11,700 under the NFRD (European
Commission, 2022).

Major German companies have already integrated
comprehensive sustainability strategies and climate risk
management into their operations, enhancing transparency
and positioning Germany as a leader in sustainable corporate
practices.

Impact and Future Outlook

Germany's sustainability initiatives have delivered impressive
environmental and economic results. Between 2010 and
2020, the country reduced greenhouse gas emissions by
about 25% under the EU Climate and Energy Framework
(Federal Environment Agency, 2021). Renewable energy's
share of power consumption rose from 20% in 2010 to over
40% in 2023 (International Energy Agency, 2023).

Economically, the renewable energy sector employed over
350,000 people in 2022, driven by investments in wind, solar,
and other green technologies (German Renewable Energy
Federation, 2022). Looking ahead, Germany is poised to
further its sustainability goals through investments in
renewable infrastructure and financial tools like green
securitization and climate risk insurance. The evolving EU
Taxonomy for Sustainable Activities will help align
Germany's policies with global sustainability standards.

CHINA

China is now leading international efforts to move to a low-
carbon economy. Balancing environmental sustainability
with rapid economic growth, the country has crafted a green
financing model fit for the future. This approach relies on a
strong legislative framework, green financial products like
bonds, and a range of initiatives to encourage sustainable
investment. Below, key aspects of China’s green finance
ecosystem are outlined, supported by examples, data, and
quantitative insights.

Green Bonds

Green bonds are a cornerstone of China’s green finance
strategy. Since issuing its first green bond in 2016, China has
grown into one of the largest green bond markets globally.
As of 2023, the market value of Chinese green bonds
surpassed $380 billion, making it the second largest after the
United States (Climate Bonds Initiative, 2023). These bonds
fund projects in pollution reduction, energy efficiency, and
renewable energy development, all aligned with China’s
sustainability goals.

The People’s Bank of China (PBoC) has played a key role by
introducing a green bond catalog, which helps prioritize
projects with significant environmental impacts. By 2022,
nearly 70% of green bond issuances supported renewable
energy and energy efficiency initiatives, advancing China’s
ambition to attain carbon neutrality by 2060 (People’s Bank
of China, 2022). This robust green bond market has attracted
both domestic and international investors, integrating China
further into the global sustainable finance network.

Policy Instruments

China’s commitment to green finance is underpinned by
policies such as the Green Credit Policy and the Green
Finance Action Plan (2016). The Green Finance Action Plan,
introduced by the State Council, provides a roadmap for
integrating environmental considerations into the financial
sector. It aims to channel capital into eco-friendly projects
and strengthen the green finance ecosystem.

The Green Credit Policy, implemented by the PBoC and the
CBIRC, incentivizes banks to offer preferential terms to
projects meeting environmental standards. By 2021, over
30% of Chinese banks had adopted green lending policies,
directing significant funds toward renewable energy and eco-
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friendly industries (China Banking and Insurance Regulatory
Commission, 2021).

As a result, China’s investments in renewable energy grew at
an annual rate of 10% from 2015 to 2021, with solar and
wind energy making substantial contributions (National
Energy Administration, 2022).

Incentives for Emission Reductions

The Environmental Protection Tax Law, enacted in 2018, has
been instrumental in encouraging businesses to adopt cleaner
practices. The tax imposes fees based on the quantity of
pollutants emitted into the air and water, incentivizing
companies to reduce emissions by adopting greener
technologies.

Between 2012 and 2022, CO2 emissions per GDP unit in
China dropped by nearly 30% (Ministry of Ecology and
Environment, 2022). This reduction is a testament to the
effectiveness of policies like the environmental protection
tax in fostering sustainable practices.

The Belt and Road Initiative (BRI)

China’s Belt and Road Initiative (BRI) which was launched
in 2013 integrates green finance principles into its
infrastructure projects worldwide. The Green Development
Guidelines for the BRI, introduced in 2021, emphasize
environmental conservation and sustainable development.

Under these guidelines, projects funded by the BRI prioritize
eco-friendly infrastructure and renewable energy. For
instance, China has financed solar power installations and
wind farms in countries such as Indonesia, Kenya, and
Pakistan. By 2022, over 25% of China’s overseas
infrastructure investments incorporated sustainable energy
solutions (China International Development Cooperation
Agency, 2022).

Quantitative Impact and Future Outlook

China’s green finance initiatives have propelled its renewable
energy sector to global prominence. By 2023, China
accounted for over 400 GW of installed solar capacity, nearly
40% of the global total, and wind power capacity surpassed
350 GW (International Energy Agency, 2023). The green
finance market attracted over $1 trillion in investments
between 2015 and 2022, underscoring China’s dedication to
sustainable development (Climate Bonds Initiative, 2022).
Looking ahead, China is expected to refine its green finance
regulations, enhance transparency, and develop innovative
financial products to meet its carbon neutrality goal by 2060.
With a robust regulatory framework and continuous
technological advancements, China is well-positioned to lead
global green finance efforts.

6. THE NETHERLANDS

The Netherlands is recognized globally as a leader in
embedding sustainability into its financial, regulatory, and

economic frameworks. With robust legislation, innovative
financial  instruments, and strategic  public-private
partnerships, the nation has demonstrated its commitment to
addressing climate challenges. This integrated approach has
significantly advanced green finance and sustainable
economic growth in the Netherlands. Below is an analysis of
the core components of the country’s green finance strategy,
supported by data, real-world examples, and key metrics.

Climate Agreement

The Netherlands' climate agenda is anchored in the Climate
Agreement, signed in 2019. Specifically, it aims for a 49%
reduction in GHG by 2030 (relative to 1990 levels), with a
longer-term target of achieving carbon neutrality by 2050
(Dutch Ministry of Economic Affairs and Climate Policy,
2019).

The agreement outlines sector-specific strategies, including
investments in renewable energy, improved energy
efficiency, and phasing out coal-fired power plants. As part
of this commitment, the Netherlands plans to close all coal
power plants by 2030. Offshore wind energy has been a key
area of focus, with the nation achieving 2.5 GW of installed
capacity by 2023, establishing itself as a global leader in this
sector (International Energy Agency, 2023).

Green Bonds

Green bonds have become an essential tool for the
Netherlands to finance sustainable development projects.
Since 2019, the Dutch government has issued green bonds to
support climate mitigation and adaptation efforts, including
renewable energy, energy efficiency, and sustainable
infrastructure. By 2023, the Netherlands had raised over €20
billion through green bond issuances, underscoring its
prominence in the global sustainable finance market (Dutch
Ministry of Finance, 2023).

Sustainable Finance Strategy

The Netherlands' Sustainable Finance Strategy, introduced in
2019, promotes transparency and drives green investments in
the financial sector. One of its key measures is the adoption
of the EU Taxonomy for Sustainable Activities, which helps
investors identify environmentally sustainable investments.
This framework ensures financial institutions disclose their
climate risk exposures and follow clear guidelines when
financing green projects, fostering trust and encouraging
investment. Additionally, the Dutch Green Investment Label,
introduced under this strategy, categorizes financial products
and funds based on their sustainability credentials. By 2022,
the Dutch sustainable investment market managed assets
exceeding €250 billion (Dutch Central Bank, 2022).

Public-Private Cooperation

Public-private collaboration is a cornerstone of the

Netherlands' green finance agenda.
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Initiatives like the Green Finance Platform, established in
2015, foster cooperation between government agencies,
financial institutions, and other stakeholders to accelerate the
transition to a sustainable economy.

Activities include creating tools to integrate sustainability
into financial practices, providing support for green projects,
and hosting workshops. A notable example is the Haringvliet
Wind Farm, completed in 2021, which added over 300 MW
of capacity to the offshore wind sector through joint public
and private funding.

The platform's success has inspired further collaborations,
creating a robust network that amplifies the impact of green
finance initiatives. These partnerships have solidified the
Netherlands' reputation as a leader in aligning sustainability
with economic growth.

Quantitative Impact and Future Outlook

The Netherlands’ investments in renewable energy have
significantly reduced its carbon footprint. In 2023, over 40%
of the nation’s electricity consumption came from renewable

sources, up from just 20% in 2010 (International Energy
Agency, 2023).

In the financial sector, green bonds and sustainable products
accounted for more than 15% of the overall bond market by
2023, reflecting a growing emphasis on sustainable finance
(Dutch Ministry of Finance, 2023). Enhanced transparency
through the Sustainable Finance Strategy has further
bolstered the Netherlands’ appeal to environmentally
conscious investors.

Looking ahead, the Netherlands aims to scale up offshore
wind projects, enhance energy efficiency, and integrate
sustainability deeper into financial portfolios. With a strong
track record in public-private collaboration and a firm
commitment to its climate goals, the Netherlands is well-
positioned to remain a global leader in green finance and
sustainability.

7. COMPARATIVE TABLES

The table below illustrates comparison of rankings, CO2
Emission and Green bonds. This brings forth the inferior
position of India compared to other top nations.

TABLE 1: Comparison of Rankings in various index

Country Rankings SDG Index Green Central Banking | Total CO2 Emissions | Green Bonds
( GGFDI Report )| Score Rankings | Scorecard Ranking 2024 | 2022 (Metric Tons) | Issued 2023
(in dollars)
France 1 5 1 315 10.7
UK 2 9 7 341 22.6
Germany 3 4 2 674 68
China 4 68 6 12,667 80
Netherlands 5 24 NA 135 4.98
India 31 109 10 2,693 3.6
TABLE 2: Green Finance model attributes comparison
Country |Public Participation Certification Legal Framework
France Active municipal and climate|French Green Finance Label Energy Transition for Green Growth Law
funds
UK Retail investment in green|Green bond Principles Climate Change Act, Green Finance Strategy
products
Germany |Local initiatives Climate Bonds Initiative ( CBI ) Renewable Energy Sources Act (EEG)
China Increasing public awareness Green Bond Endorsed Projects|Green Finance Guidelines ( 2016 )
Catalogue
Netherlan |Community engagement Dutch Green Finance Framework Climate Agreement, Green Deal
ds
India - SEBI Green Bond Framework National Policy on Biofuels, draft Energy
Conservation Bill
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8. ORIGINALITY

This paper uniquely identifies the strategies, fundings,
regulatory frameworks of five prominent nations: France, the
UK, Germany, China and the Netherlands. The study
identifies best practices that can be adapted for India and
provides valuable insights to policymakers to enhance green
financing efforts.

9. RESEARCH LIMITATIONS

This study's analysis focuses on the top five nations as ranked
by the IFF Global Finance and Development Report.
Notably, four of these countries are EU members, indicating
a regional focus in the analysis. While this provides valuable
insights into a region advanced in integrating sustainable
financing into its economic systems, the emphasis on EU
nations may not capture the full spectrum of global
approaches to green finance. As a result, the study's
conclusions are more reflective of methods common within
the EU framework and may not be readily applicable to
regions with differing environmental, legal, and economic
conditions.

The study's focus on these high-ranking nations limits the
ability to generalize findings about green finance practices in
developing or emerging markets. For instance, countries in
Asia, Africa, and Latin America often encounter unique
opportunities and challenges when implementing green
financing models, differing significantly from the EU.
Variations in economic development levels, regulatory
environments, capital availability, and national climate
policies all shape the effectiveness of sustainable finance
solutions. To provide a more comprehensive understanding,
future research should broaden its scope to include a diverse
set of countries.

Additionally, by concentrating solely on the top five nations,
innovative and impactful green finance efforts in lower-
ranked countries may be overlooked. Such nations could
offer unique perspectives or serve as case studies for
alternative approaches to sustainable finance.

Expanding future research to include data and examples from
a wider range of countries would improve our understanding
of how diverse economic and regulatory contexts influence
the development and success of green finance initiatives.

10. IMPLICATIONS

The results highlight India's position in green financial
markets compared to other nations. By adopting successful
practices from other countries, India could enhance
investment in sustainable projects and boost public
participation in green initiatives. Stringent rules, policies, and
regulatory frameworks from other regions could also be
adapted to the Indian context.

Recommendations for India

India’s commitment to sustainability is evident in programs
like the National Action Plan on Climate Change (NAPCC)
and its goal to attain net-zero emissions by 2070.
Strengthening laws and regulations to support green finance
is essential to meeting these objectives. This document
outlines recommendations emphasizing comprehensive
legislation, tax incentives, and institutional development to
encourage investments in renewable energy and energy-
efficient technologies.

India should implement a robust legislative framework, such
as a Green Finance Act, to attract investments in sustainable
projects. The act’s definition of green finance should align
with global standards like the EU Taxonomy for Sustainable
Activities and encompass areas such as sustainable
agriculture, energy efficiency, and pollution control.

To monitor compliance and evaluate the impact of green
investments, India should establish a centralized regulatory
agency or enhance existing institutions. Clear guidelines for
issuing and trading green bonds can build investor
confidence. With India’s green bond market valued at over
230,000 crore in 2022 (RBI, 2022), such improvements could
enhance market liquidity and attract significant capital.

Sector-specific policies should be introduced to incentivize
investment in solar and wind energy, as well as electric
vehicles, modelled on Germany’s Renewable Energy
Sources Act. Similarly, France’s Energy Transition for Green
Growth Act offers a blueprint for channelling investments
into sustainable projects, which India could adapt to its
unique economic and environmental needs.

Strengthening institutional support is equally crucial. India
should promote Public-Private Partnerships (PPPs) and
consider establishing a Green Investment Bank (GIB). The
UK Green Investment Bank, which raised over £12 billion
for sustainable projects before its closure in 2017, illustrates
how such an entity could channel funds into large-scale
renewable energy and energy-efficient infrastructure projects
in India.

Building on IREDA’s efforts, India should expand its green
bond issuance, aiming for levels comparable to the €20
billion set by the European Investment Bank in 2021.
Financial incentives like tax breaks and subsidies, as seen in
successful programs in leading green finance countries,
should be offered to boost investments in renewable energy
projects.

Increasing public engagement is vital to the success of green
initiatives. National educational campaigns, modelled after
the UN’s Climate Action Campaign, can raise awareness
about sustainability, green finance, and climate change.
Workshops and social media outreach can disseminate
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information, while community sessions at schools and
universities should promote green practices like carbon
reduction and the adoption of solar panels. Collaborating
with NGOs to reach rural and underserved areas would
further expand these efforts. A similar initiative in India
could emulate the success of the UK’s Green Schools
Program, which has effectively educated students on
sustainability.

11. CONCLUSION

The comparative study of green financing models from top
countries like France, the United Kingdom, Germany, China
and the Netherlands highlights the significance of
customized approaches in accomplishing sustainable
development objectives. These countries have pursued a
range of strategies, including establishing green investment
banks, issuing green bonds, enacting stringent transparency
laws, and promoting public-private partnerships. Each model
offers valuable insights that can be adapted to strengthen
India's green financing framework, enabling it to take a more
active role in sustainable economic growth and global
climate action.

For example, France’s widespread issuance of green bonds
demonstrates the effective use of public financial instruments
to fund sustainable infrastructure and renewable energy
projects.

Similarly, the UK has shown how institutional support and
strategic legislation can foster green investments, as seen
with the establishment of the Green Investment Bank and its
commitment to the Climate Change Act (2008). Germany's
strategy, which includes the EEG Act and the KfW
Development Bank, highlights the value of government-
backed initiatives that attract capital through targeted
subsidies and incentives. China's rapid growth of green
bonds and its Green Finance Action Plan (2016) showcase
the potential of government-led regulations to steer the
financial system toward sustainability. The Netherlands’
Green Finance Platform demonstrates how collaboration
between public and private sectors can enhance transparency,
encourage knowledge sharing, and boost investment in
sustainable initiatives.

The lessons from these countries provide India with a
roadmap for developing a comprehensive green finance
strategy. Establishing a dedicated Green Investment Bank and
expanding the issuance of green bonds could channel
significant resources into sustainable projects, increasing
renewable energy access and accelerating India’s climate
action goals. Adopting transparency frameworks similar to
the TCFD and CSRD would enhance investor trust,
strengthen corporate accountability, and ensure adequate
communication of climate-

related risks and opportunities. Public-private partnerships
can play a vital role in pooling resources, sharing expertise,

and jointly funding large-scale projects. Engaging citizens
through initiatives like local climate funding and educational
campaigns can foster a sense of ownership and support for
environmental goals.

By adopting these strategies, India could not only align with
global sustainability standards but also enhance its position
as a key player in the global green finance landscape.

Addressing regional challenges like capital availability,
regulatory barriers, and public awareness would enable India
to create a robust green finance ecosystem that drives
economic growth while tackling climate change. This
comprehensive approach would allow India to make a
substantial impact on the global climate agenda, and position
itself as a global leader in green financing and sustainable
development.
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ABSTRACT

The primary objective of this research paper is to explore the role of green financing in India’s sustainable growth and what new
financial instruments and policies can we implement to boost green funding across various sectors. With India aiming to achieve net zero
carbon emission by 2070, this study highlights the crucial need for financial inflow into green industries and green project and to meet
that financial inflow, India needs heavy funding from public as well as private sectors.

Understanding current trends, this study examines the implementation green financial tools like green bonds and sustainability linked
loans to assess their impact on growth, profit, and sustainability.

There is a need for mutual funds houses in India to incorporate green investment products or introduce new Green mutual fund scheme
as investment through mutual fund is becoming very attractive and, in this year, mutual fund investments have reached new heights,
there is an opportunity to direct these funds into green sustainable projects for long term advantage and environmental resilience.

This research paper relies on secondary data and case studies of 5 top performing companies from NIFTY 100(Tata power, NTPC,
Reliance Industries, HDFC Bank, and JSW steel), that have adopted green financing tools. These top performing companies serve as
benchmark to evaluate effectiveness of green financing instruments such as green bonds and sustainability linked loans.

It also relies on qualitative as well as quantitative data such as annual reports, ESG ratings, stock market performance and other
financial documents. A forward-looking projection based on emerging financial instruments are also discussed.

Keywords: Green Financing, Sustainable Growth, Net Zero Carbon Emission, Green Bonds, Sustainability Linked Loans, Green Mutual
Funds, Financial Instruments, ESG Ratings, Public-Private Sector Funding, Environmental Resilience, NIFTY 100 Companies, India’s
Sustainable Development.

1. INTRODUCTION An ESG bond is a debt security that funds an environmental,
social, or governance goal. As with any debt security, the
issuer of an ESG bond is a borrower, while the investor or
bondholder is the lender. The issuer pays the bondholder
interest at specified intervals, and the rate is often fixed.
When the bond matures, the issuer repays the principal, and
bondholders get their money back (the Motley Fool 2024).
ESG ratings, according to (The montley Fool 2024) measures
a company's exposure to long-term environmental, social,
and governance risks. These risks -- involving issues such as
energy efficiency, worker safety, and board independence --
have financial implications. But they are often not
highlighted during traditional financial reviews. Investors

Green Bonds, according to (Meenakshi 2018) are fixed  Who use ESG ratings to supplement financial analysis can
income, financial assets that aid in the formulation and  &ain a broader view of a company's long-term potential. A
execution of climate change and environmental measures. It good ESG rating means a company is managing its
also stressed that the issue of wants use this instrument to environment, social, and governance risks well relative to its
raise money to support green initiatives; in exchange,  Peers. A poor ESG rating is the opposite -- the company has
shareholders receiver, definite amount of revenue as an  relatively higher unmanaged exposure to ESG risks.

interest, and the initial sum is returned at maturity. (Keerat B.
2022)

The world is facing many environmental challenges and
transition to sustainable/low carbon economy has become a
priority. Achieving this transformation requires huge amount
of financial resources. And green financing has emerged as a
key solution by investing into environmentally friendly
projects, green financing, not only fosters long-term
economic growth, but also helps to combat climate change.
Green financing refers to strategic allocation of points to
promote environmental sustainability. This includes funding
renewable energy projects that medicate the impact of
climate change in the environment.

Along with ESG reporting, ESG ratings help investors
understand a company's priorities and the long-term risks it
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could face in the future. (AAA being the highest rating and
CCC being the lowest rating)

Green financing emerged globally in early 2000’s as a
response to growing climate challenges. However, in India,
the introduction of SEBI regulated green bonds in 2015,
marked a milestone. In 2015, Yes Bank issued around
US$250 million for renewable energy projects (Climate
home news 2015). As of 2024, India's Green market has
crossed US$25 billion showing investors interest in
sustainable projects.

For developing countries like India, green financing is not
just a financial mechanism, but a necessity with increasing
urbanization and industrialization the demand for energy
surged. And meeting this demand, sustainable requires you
amount of investment in green projects. India's pledge to
achieve net zero carbon emission by 2070, underline the
requirement of green financing practices. Green bonds are a
type of ESG bond that is used for eco-friendly projects such
as renewable energy and sustainable development projects.
Nifty 100 companies i.e. Tata power, NTPC, Reliance
industries, HDFC Bank, and JSW steel represent India's
largest and most attractive Corporation for investors. These
companies set benchmarks for industry standards and attract
investors attention by analyzing their use of green financing
instruments, we can gain inside into how green practices can
be mainstreamed in India's corporate sector. The specific
benchmarking provides crucial insights about how green

financing  adopted = companies  shows  significant
improvements in long term sustainability, return on
investment/return on equity.

Green financing not only enhances overall financial

performance but also yield competitive advantage over
competitors and sustainable development. Promoting
adoption of green financing in India could assist the nation in
its net zero carbon emission target and encourage a more
sustainable framework.

2. LITERATURE REVIEW

The concept of green financing unfolds as the critical tool in
sustainable development-the mitigation of climate change,
innovative developments in renewable energy sources, and
more environmentally sustainable economic growth. Using
the latest insights from literature which outline the shifting
landscape in green financing in India with several critical
instruments, challenges, opportunities, and the impact of
influential corporates form the essence of this review.
Theoretical framework and policy context. This is
underscored under the Paris Agreement in its Nationally
Determined Contributions, which emphasize more in
renewable energy, better efficiency for energy, and low-
carbon economic growth. According to Bhurjee (2022),
green bonds have always been regarded as the prime
mechanism for green financing and for directing
mobilization of financial means into sustainable ventures.

Despite the potential, issues like high costs and lack of
standardization are still there, and a strong regulatory
framework is required (Kundalia, 2023). SEBI initiatives that
have brought in transparency and governance in the green
bond market have significantly improved investor confidence
(Nagaraju, 2021).

Financial institutions, specifically banks, play a crucial role
in developing green finance in India. Studies by Kaur (2022)
and Vakil (2024) indicate that there is a need for banks to
focus on green lending techniques to make projects
environmentally friendly. However, the lack of proper risk
assessment frameworks for green financing hampers their
effectiveness. Besides, integration of green finance into the
mainstream banking system is necessary to achieve the
broader goals of financial inclusion and sustainability
(Mittal, 2023).

The major contributors to the green financing initiatives are
the corporate entities, specifically the large-cap companies in
the Nifty 100. Studies report that a firm with strong ESG
practices performs better in financial terms and contributes
more significantly towards sustainable development
(Sharma, 2020; Thaker, 2019). An example is Tata Power,
which has shown robust financial health along with
commitment towards renewable energy sources. It has set the
benchmark for other corporations (Verma, 2023).

Green bonds and ESG investments are among the most
crucial instruments mobilizing green finance. These
instruments not only direct funds into sustainable projects
but also strengthen corporate accountability and innovation.
Studies by Shi (2024) and Huang (2023) demonstrate the
influence of green bonds on efficiency and economic growth,
particularly in sectors with high pollution. Likewise, ESG-
focused investment has fostered innovation and strengthened
governance in several sectors. The enablers of green finance
are blockchain and artificial intelligence, which have
emerged in connection with digital technologies, and those
involve issues about transparency and efficiency (Singh,
2022). Digital finance platforms may bridge gaps in funding
and enhance the availability of green financial products, but
adopting these requires robust regulatory governance
(Adebayo, 2024).

Despite the progress, significant barriers limit the widespread
use of green finance in India. High capital costs, inconsistent
policy regimes, and a lack of investor awareness are some of
the long-standing challenges that emerge in the literature
(Ahmar, 2024; Bhatti, 2023). The issue of greenwashing,
where activities are misrepresented as environmentally
friendly, further lowers confidence and investment in this
space (Das, 2023). Additionally, the lack of a clear taxonomy
to define and categorize green finance creates uncertainty for
different stakeholders (Fu, 2023). But there are opportunities
as well, the Growth in India's green finance sector holds
massive potential for renewable energy, urban development,
and circular economy. Studies have indicated that the
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development of public-private partnerships and tapping into
international funding mechanisms can unlock such growth.
Sharma (2022), and Soundarrajan (2016) have argued so.
Clear policies with incentives towards green investments will
accelerate the transition toward a low-carbon economy
(Chan, 2023). The emerging trends, such as green finance,
which can facilitate small and medium enterprises in tandem
with green startups, indicate the transformative potential of
this sector (Mishra, 2023; Bhatnagar, 2022). The alignment
of financial resources with sustainable development goals
can enable India to pursue both environmental resilience and
economic stability. Conclusion. The existing literature
corpus throws light on multiple roles of green financing in
meeting the sustainable development goals of India.
Although the challenges continue to prevail, policy support
converging, technological progress, and corporate
accountability offer a robust platform for growth of green
finance activities. This can be seen through the revolution
green financing holds in the sustainability journey of India,
based on the lessons learnt from Nifty 100 companies and
their contributions to financial and sustainable growth.

3. METHODOLOGY

This study applies a mixed-method framework that will
explore the contribution of the top five firms of Nifty 100
toward green finance and impacts their financial performance
and sustainable development in India. This approach, with
the help of qualitative and quantitative techniques, makes use
of several data sources like annual reports, ESG disclosures,
news publications, and regulatory documents, thereby
providing a multi-dimensional view of the green finance
strategies and sustainability practices by these firms. The
choice of companies is based upon market capitalization and
their proactive leadership roles in green finance and
sustainable operations. These organizations were found to be
important actors of the Indian financial space due to their
impact potential for massive sustainability programs. By
spotlighting these prominent players, this research aims to
bring best practices, challenges, and opportunities into relief
so that other institutions will take it as a standard practice.

The annual reports issued by the selected companies are
crucial sources of data, providing a comprehensive overview
of their results and green financing-related information
relevant to the company's goals. A review of these reports
returns information on capital allocation towards
environmentally friendly practices, green bonds, and other
forms of green investments. Additionally, the study analyzes
some financial performance indicators to reveal the
connection between green financing activity and general
financial performance.

ESG reports are essential pieces of information aggregated to
assess the sustainability efforts by companies. These reports
result in measurable and qualifiable statistics about the key
indicators like carbon emission reduction, consumption of
renewable energy, solid waste management systems, and

social intervention measures. In addition, ESG metrics
highlight the levels at which such companies adhere to
international sustainability norms and relevance in upholding
India's commitments with the Paris Accord.

News articles enhance the analytical framework by
documenting current events, including emerging green
finance initiatives, collaborative partnerships, and reactions
to regulatory modifications. Additionally, media coverage
offers contextual insights regarding public and investor
views on the sustainability endeavors of various companies.
This  contemporaneous  perspective  facilitates  the
identification of trends and deficiencies in the execution of
green financing strategies.

The research applies content analysis in detecting and
explaining common themes and trends from these sources of
data. For example, it explores the way firms integrate green
finance into their operational structures, the implementation
of renewable energy, and how the firms correspond with the
United Nations Sustainable Development Goals. The
quantitative data found in the reports and disclosure are
analyzed to measure the scale and impact of their activities.
A comparative analysis was done to assess the companies'
performance against global best practices and industry
benchmarks. Performance was evaluated on the basis of
outcome of their green financing programs regarding
financial stability, reputation in the marketplace, and
sustainability impact. This study found common success
strategies among the firms as well as the areas where they
need improvement. The research does recognize possible
limitations, such as proprietary access to company data being
limited and self-reported ESG and sustainability disclosures
having inherent biases. To minimize these issues, the study
triangulates findings from different sources and cross-verifies
the data wherever feasible. Ethical considerations in the
analysis would involve objectivity in the data and making the
data transparent in interpretation and reporting.

This methodology enables a holistic analysis of the manner,
in which green financing practices by leading Nifty 100
corporations contribute to financial and sustainable
development in India. With the inclusion of data sourced
from annual reports, ESG disclosures, news articles, and
regulatory documents, the study provides a nuanced view of
the opportunities and obstacles available in India's green
finance environment.

4. FINDINGS

This section explores how green financing has impacted five
key companies from NIFTY 100 index, Tata power, NTPC,
Reliance industries, HDFC bank and JSW steel. These
organizations represent diverse sectors of Indian economy
and have been at the forefront of adopting sustainable
strategies. The analysis focuses on their use of green
financing tools like green bonds, sustainability linked loans,
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and environmentally friendly investment initiatives to align
their sustainability goals.

Through this analysis, the research highlights variations in
how green financing has influenced these companies' growth
and sustainability performance. We explore how these
companies began using green financing into their operations,
along with the changes, observed in their financial
performance and growth. By examining key metrics such as
ROI (return on investment), ROC (return on capital) and
ESG rating (Environmental, Social and Governance).
Additionally, the findings compare the pre-and post-adoption
scenarios for this company showing the effectiveness of
green financing in driving both economic and environmental
benefits. By focusing on real-world examples, the findings
aim to contribute to a broader conversation about the
importance of green financing in shaping the future of
corporate India and achieving the country's sustainability
goals.

1. Tata Power Co. Ltd

The global energy sector is currently experiencing a
dynamic and multifaceted transformation. The
spend on the clean-energy transition has hit record
highs with total spending surging 17% last year to $
1.8 trillion. In 2023, the world’s demand for
electricity grew by 2.2%, slightly less than the 2.4%
growth observed in 2022, according to the
(International Energy Agency). Tata Power is one of
India's most promising players in the energy
landscape, with a robust footprint in generation,
renewables,  transmission,  distribution, and
cutting-edge energy solutions spanning thermal,
hydro, solar, wind, and hybrid sources. They are
actively strengthening their generation capacity,
amplifying transmission and distribution network,
spearheading rooftop solar initiatives, and venturing
into energy storage solutions and emerging sectors,
positioning them as pioneers in future ready energy
ecosystems. Tata power aim to achieve net zero
before 2045 through transitioning from thermal
assets subject to completion of contractual
obligation and useful life, expansion of renewable
energy generation portfolio and scientific reduction
of carbon intensity. (NSE 2023-24) Tata’s
renewables cluster consist of solar wind, hybrid
assets, manufacturing of solar modules and sales
and solar EPC business (more than 32,000 crore
investment in renewable energy projects). They
have integrated six Key ESG priorities into their
business which is carbon net zero before 2045,
clean and green capacity 70% by 2030, utility
benchmark in water and best management by 2030,
customer centric businesses, No need loss to
biodiversity by 2030 and impact 80 million lives by
2030. (NSE 2023-24). According to (Sustainalytics

2024), Tata power is A rated in ESG rating which
shows that Tata power is moving towards leader's
category in ESG rating. Tata power renewable
energy a subsidiary of Tata power has accepted bids
aggregating to X7 billion ($83.92 million) for bonds
maturing, next five years and ten years,
respectively, at a coupon rate of 7.93% (business
standard 2024). And according to (Economic times
2022) they have raised US$320 million
sustainability loan from Bank of America, loan has
a tenure of three years and it will be used to
refinance and expand Tata’s power generation
plants including renewable energy projects. Tata
Power's renewed focus on renewable energy and
sustainable financing has been positively reflected
in its financial performance, most notably in the
Return on Equity (ROE) and Return on Capital
Employed (ROCE). Before the huge shift to green
financing, Tata Power had an ROE of around 12%
in the early 2010s. After an extraordinary
investment in renewable energy, the company's
return on equity (ROE) rose to 18% in 2023. This
reflects the efficiency and profitability of its green-
friendly energy projects. Tata Power's return on
capital employed (ROCE) increased from 8% in
2019 to about 10% in 2023, reflecting the impact of
green financing on overall efficiency of capital
usage (Tata Power, 2023)

NTPC Ltd

NTPC has continuously adopted all the green
finance tools for its transition towards renewable
energy and sustainable modes of operation. Among
such tools, green bonds and foreign currency loans
are the most famous ones which helped the
organization in its process of sustainability. For
example, NTPC has launched various series of
green bonds with interest varying from 6.29% to
7.93% and has sizable redemptions due from 2026
through to 2036. They have financed more than 3.6
GW in renewable energy capacity, comprising of
solar and wind projects, along with 20 GW in
under-development. NTPC, besides the government
guarantees of loans extended, offers even such
borrowings with very attractive fixed rates in the
range of 1.8% to 8.3% both in rupee and foreign
currency terms thereby offering cost-effective
capital for large-scale infrastructure projects.

Performance-wise, the company has ensured
outstanding ratings in credit worthiness on a
consistent basis. Therefore, CRISIL AA-+/Stable
and Moody's Baa3/ Stable are but only examples
indicating its financial stability and good standing in
international markets also. Such strength has paved
the way for NTPC to build its sustainability
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performance by being efficient from an operational
level. Using the funds accumulated through various
green financing mechanisms, efforts have been put
into executing projects that ensure NTPC reaches a
net carbon zero target of 2070(NTPC 2023).

According to the annual report (NTPC 2023)
company has seen consistent growth. Its revenue
from operations, I1.43 lakh crore as FY24 is
primarily based on its success in its renewable
energy business lines. Its ROE has climbed from
9% FY20 to 12% in FY24, whereas ROCE has risen
from 8.5% to 10.2% over the said period. These
statistics point towards two successful achievements
of green finance: helping NTPC reach its
sustainability objectives while creating shareholder
value. Such success in acquiring and applying
numerous options for financing will mark the
significance of imaginative financial tools in
empowering sustainability objectives over the long-
term period.

Reliance industries

Reliance Industries Limited (RIL) has emerged as a
green financing instrument leader that will further
its aggressive sustainability agenda, including net-
zero carbon emissions by 2035. The three-legged
strategy is to: (1) capture carbon dioxide as a useful
resource, (2) develop low-carbon alternatives, and
(3) lead the global clean energy transition. The
company has embraced new mechanisms such as
green bonds, sustainability-linked loans, and
substantial investments in renewable energy
projects. Financing tools involved here have been
useful to projects such as the Dhirubhai Ambani
Green Energy Giga Complex that is to become one
of the world's largest integrated renewable energy
manufacturing sites. Reliance initiatives in green
financing are directed towards a transformation of
its energy portfolio, thereby dramatically reducing
its carbon emissions with Dbetter operational
efficiencies. (Reliance industries 2023)

Reliance had issued the largest non-financial bond
worth 220,000 crore in terms of green bonds. Like
the above, such bonds funding large-scale
renewable energy programs such as solar and
hydrogen energy have funded large-size projects.
One of its examples is the Dhirubhai Ambani Green
Energy Giga Complex through which it is scaling
solar panels up, battery storage systems and green
hydrogen production. These have been translated
into renewable energy capacity amounting to 6.85
million gigajoules, and these show huge strides
toward pursuing decarbonization objectives.
(Reliance industries 2023)

Reliance's financials reflect the positive impact of
sustainability-focused investments. The company
achieved a Revenue of 10 lakh crore in FY24, with
a 2.6% year-on-year growth, supported by
renewable energy projects and efficient utilization
of green funds. PAT increased to 79,020 crore
from the previous fiscal year, which is a hike of
7.3% (Reliance industries 2023). What is important
is that Reliance's Renewable Energy Business
Return on Equity had improved from 8.5% in FY20
to 10.3% in FY24, therefore, sound investor
confidence along with profit gains. According to the
annual report, Return on Capital Employed (ROCE)
has shown a positive trend with an increase from
10% to 12%, which reflects the efficient usage of
capital in support of environmental initiatives.
Reliance Industries Limited is one example of how
strategic green finance enables sustainable
development with gains on the financial side as
well. Any corporation in India holds its integration
of renewables within its business setup while
committed to net zero as a gold standard of
corporate sustainability.

HDFC Bank:

In fact, HDFC Bank has strategically used some of
the green financing instruments, such as green
bonds, sustainability-linked loans, and multilateral
agency funding, to support its sustainability
initiatives. For instance, the bank issued $1.5 billion
in External Commercial Borrowings (ECB), which
is a big push to enhance its lending strength for
green and affordable housing projects. These efforts
thus align with the bank's broader sustainability
goals, such as achieving carbon neutrality by FY32.
HDFC Bank has financed over 32,795 crore of
projects in FY23 green-certified buildings,
renewable energy installations, and sustainable
infrastructure. Impact From these efforts, the KPIs
of the bank in the environment show a 15 percent
decrease in Scope 1 and Scope 2, attributed to the
investments made on energy-efficient systems and
the inclusion of renewable sources of energy at
branch locations.

Financially, HDFC Bank's PAT for FY23 was
260,812 crores with a 37.9% year-on-year growth,
which spoke to the profitability of the green
finance-driven growth strategy. ROE also was up at
16.1%, and ROA had improved to 1.98%, which
reflected efficient usage of its expanding asset base.
The sustainable finance strategy by HDFC Bank is
not merely about its green financing instruments but
about the operational advancement, too. All the
collected funds have been given to the schemes
aligning under the Sustainable Development Goals'
categories, such as affordable housing and clean
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energy schemes, through Green and Sustainable
Deposits. Along with this, the bank has struck deals
with organizations like IFC to ensure additional
sources of financing to its projects that are ESG
compliant in nature while further diversifying the
bank's bouquet of green finance offerings. The bank
supports sustainability efforts with robust ESG
governance. It has a CRISIL ESG score of 75,
ranking in the highest globally for sustainable
practices. Other global initiatives are also supported
by the bank, such as TCFD, where there is a sense
of transparency and long-term risk mitigation
regarding climate issues. Strategically integrating
green financing into its core business, HDFC Bank
emerges as a leader in the Indian financial sector
through its sustainability transition. The results
present dual benefits of green financing-the
measurable environmental impact and driving
financial growth and shareholder value.

5. JSW Steel:

The JSW group has taken a positive approach to
integrate green financing mechanisms in the
direction of ambitious sustainability targets such as
achieving net-zero carbon emission by 2050. One of
the notable ones was the issuance of $500 million in
Sustainability-Linked Bonds, being the first Indian
steel manufacturer to issue bonds that are linked to
specific quantifiable sustainability outcomes in
relation to carbon intensity reduction and improved
utilization of renewable energy. The funds have
been deliberately expended toward the initiatives
related to renewable energy, green hydrogen, and
decarbonization under the SEED program, which
has emerged as a Global Energy Transition
Changemaker at COP 28. The fact that JSW Steel is
able to utilize these tools well makes it play a
leadership role in fostering financial and ecological
sustainability in the steel industry. The financial
performance of the company reflected success
through their sustainability initiatives. For FY 2023-
24, JSW Steel provided tremendous revenue growth
both in revenues to the tune of Z1.75 lakh crore,
year-on-year and EBITDA at 328,236 crore year-
on-year delivered strong improvement of Return on
Equity at 14.6% with Return on Capital Employed
at 13.1%. It suggests the capital productivity along
with sustainability projects. Notwithstanding the
above, relentless cost expansions, along with
delivery value-added products, have permitted a
steady increase in the company's margins. JSW
Steel further strengthened its financial performance
while remaining true to its green promise by
digitalizing and innovating operation efficiencies.

Apart from the financial benefits, JSW Steel has
shown tremendous progress in decarbonization. It
has the goal to reduce CO2 emissions per tonne of
crude steel to 1.95 tonnes by 2030, or to reduce its
level by 28% from that in 2005, as per its targets. It
is also to add supplementary capacity of 600 MW of
solar and wind power and 320 MWh of battery
storage to reduce reliance on traditional power
sources. Such initiatives have dramatically
improved operational sustainability while at the
same time reinforcing JSW Steel's position as a
global leader in the transition to green steel. The
results indicate that the green financing tools of
JSW Steel are effective and aligned with its
financial and sustainability goals. With a focus on
innovative  financial instruments, operational
efficiencies, and ESG leadership, JSW Steel
demonstrates the power of green financing to attain
dual objectives of financial growth and
environmental stewardship.

Amount Raised via Green Financing (In Cr.)
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Figure 1: Amount Raised Via Green Financing (Source:
Company Annual and Investors Report)

The first graph shows the amount of green finance obtained
by Tata Power, NTPC, Reliance Industries, HDFC Bank, and
JSW Steel. Reliance Industries leads the chart by raising
20,000 crores, which is a strong testament to its
commitment to sustainability and green practices. Tata
Power follows, raising 312,000 crores, which is in line with
its goals for renewable energy. NTPC raised 8,500 crores,
indicating it is gradually moving toward sustainable
operations. HDFC Bank raised 10,000 crores, while
underlining its stake in financing environment-friendly
projects. JSW Steel raised 36,000 crores and that is a modest
contribution to green financing.
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Figure: 2 Allocation of Green Financing Tools (Source:
Annual Reports and Sustainability Reports of Tata
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Power, NTPC, Reliance Industries, HDFC Bank, and
JSW Steel, 2020-2024)

Above chart describes the utilization of green financing
instruments by the above companies. Tata Power, NTPC, and
Reliance Industries significantly earmarked more than 60%
of their funds into green bonds, which proves an
overwhelming preference for fixed income-generating
products that enable a green ecosystem. Sustainability-linked
loans was the smallest part, which represents financing that
is dependent upon certain sustainability requirements. Other
types of investment occupied a minimal percentage of all
such organizations, and hence, points towards the dominant
use of green bonds for financing. HDFC Bank and JSW Steel
too presented a similar trend, which explains how the
corporations tend to utilize more green bonds in facilitating
their environmental activities.

5. DISCUSSION

Tata Power, NTPC, Reliance Industries, HDFC Bank, and
JSW Steel have all adopted green financing that has highly
benefited both financial and sustainable growth in these
companies. These organizations have applied strategic tools
that include green bonds, sustainability-linked loans, and
ESG-focused investments to support renewable energy
ventures, optimize operations, and align with the global
environment goals. Other improvements have also been
experienced in the ROE, ROCE, and profitability measures
concerning the financial implication of such measures. For
instance, HDFC Bank recorded profit growth year-on-year
by 37.9% whereas green financing has been reported to raise
Reliance Industries' ROE up to 10.3% due to renewable
energy investments.

Pre-Post Green Financing Return On Equity Analysis
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Figure 3: Pre-Post Return on Equity Comparison
(Source: Annual Reports of Tata Power, NTPC, Reliance
Industries, HDFC Bank and JSW Steel, 2020-2024)

Concerning the sustainability parameters, companies have
performed spectacularly by cutting down significantly the
carbon emissions, growing renewables, and developing
pioneering technologies such as green hydrogen. For
example, JSW Steel managed to deliver 28% reduction in
CO2 intensity, whereas NTPC managed to scale up the
renewable with an addition of 3.6 GW of capacity

underpinning the strong pipeline of 20 GW. These kinds of
action enhance their competitive position within the market
as well as supports India's commitment to meeting net zero
carbon emission.

On other hand, Tata Power has been a beacon to green
financing strategies on renewable energy projects such as
solar and wind energy. Rated Green Bonds have been issued
to [[CRAJAA+, on the company raising funds at rates in a
competitive band of 6.29%-7.93% since the inception, above
4 GW of capacity for renewable resources. This has made its
ROE grow from 12% to 18% in the last five years. The
investments have not only made it stronger in terms of the
financials but have also positioned it as the leader for the
Indian renewable energy transition. The carbon footprint
reduction made by Tata Power and this massive contribution
towards the net-zero goals for India do give it an
environmental upside. NTPC Limited has also adopted green
financing, as the company has issued green bonds, which
were rated BBB (Stable) by international agencies. These
funds, with interest rates ranging between 2.5% and 3.25%,
have financed solar parks and wind energy projects, with a
portfolio of 3.6 GW of operational renewable capacity and a
pipeline of 20 GW.
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Figure 4: ESG Ratings of Selected Companies (Source:
CRISIL And MSCI ESG Ratings)

According to (Investopedia 2023) The score typically ranges
from 0 to hundred with a score of less than 50 considered
relatively poor and more than 60-70, considered good.

Pre-Post Green Financing Return On Capital Employed
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Figure 5: Pre-Post Return on Capital Employed
Comparison (Source: Annual Reports of Tata Power,
NTPC, Reliance Industries, HDFC Bank and JSW Steel,
2020-2024)
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Figure 6: Net Profit Growth of Selected Companies
(Source: Annual Reports, 2020-2024)

(Above charts shows the steady growth of companies over
the period of five years, while using green financing
tools.)

NTPC's financial metrics indicate the success behind these
initiatives, with its ROE rising from 9% to 12% and ROCE
improving from 8.5% to 10.2%. Apart from financial
benefits, NTPC's projects have successfully reduced carbon
emissions by as much as possible, in line with its long-term
sustainability goals, and improved its reputation as a main
player in India's energy transition. Relying on green
financing, the house of Ambani has topped off the clean
energy efforts such as Dhirubhai Ambani Green Energy Giga
Complex. Sustainability-linked bonds get BBB+ rating, and
on average are issued at 2.875% average interest rate; these,
therefore, invested heavily in solar energy and in production
of green hydrogen. These efforts resulted in a renewable
energy capacity of 6.85 million GJ and contributed a 7.3%
increase in its Profit After Tax (PAT) to 79,020 crore in
FY24. Also, ROE in the renewable energy segment has
improved from 8.5% to 10.3%. Here lies greater financial
viability for its green initiatives. Efforts put by Reliance take
it at the forefront of the clean energy revolution not only in
India but globally. HDFC Bank issued green bonds and
sustainability-linked loans successfully by issuing 10,000
crore of green bonds rated AAA. The bank utilized the funds
in renewable energy projects, green-certified buildings, and
affordable housing. Green financing tools deployed
strategically by the bank have enhanced PAT growth year-
on-year to 37.9% and ROE at 16.1% at 360,812 crore. Its
ESG-focused investments have enhanced its reputation
among global investors, in this case, having a high ESG
score of 75/100 that happens to be one of the best in the
industry. Operationally, the bank has reduced its Scope 1 and
Scope 2 emissions by 15% as a demonstration of the
commitment towards sustainable development. JSW Steel is
one of the decarbonization leaders in the steel industry.
Recently, it issued bonds worth $500 million based on
sustainability-linked bonds rated at BB+, focusing on
integration with renewable energy and green steel. The

coupon rate of bonds averages at 6%. Such bonds are funded
through the projects on renewable energy as well as
efficiency upgrade leading to 28% reduced CO2 emissions
intensity since 2005 levels. Its bottom-line benefits also
translate to enhanced ROE at 14.6% and ROCE at 13.1%.
Investments helped JSW Steel strike a balance between its
profit targets and its ambition to become net-zero carbon by
2050.

Green financing has emerged as a critical strategy for Tata
Power, NTPC, Reliance Industries, HDFC Bank, and JSW
Steel, allowing these companies to balance economic growth
with environmental stewardship. With innovative tools such
as green bonds and sustainability-linked loans, these firms
have demonstrated measurable value creation through better
profitability, such as improved ROE and ROCE, but with
meaningful declines in carbon footprint. Green finance
contributes to scaling up renewable energy, decarbonizing
activities, and advances new technologies like hydrogen and
green hydrogen to build this sustainable future. Stories of
this kind, where India is steadily inching closer to its net-zero
carbon ambitions, obviously reflect the true strength of green
financing as a growth engine for sustainable development
and ecological resilience.

6. RECOMMENDATION:

According to (Economic Times 2024) The monthly mutual
fund SIP crossed the Rs 25,000 crore mark for the first time
in October and stood at Rs 25,323 crore against Rs 24,509
crore in September. The monthly SIP contribution was
recorded at Rs 16,928 crore in the same period a year ago.
The mutual fund folios were at all-time highs of
21,65,02,804 in October. The retail mutual fund folios,
which include equity, hybrid, and solution-oriented schemes,
were also at an all-time high at 17,23,52,296 for October as
compared to 16,81,61,366 for September.

These findings provide actionable recommendation for both
companies and policy makers. Companies could gain
significant advantage from implementation of green
financing tools/projects, while mutual fund houses can
promote green projects/companies through SIP investments
or specific green mutual fund scheme. Policy
recommendation include special incentives such as less tax
implication for investors who are ready to invest in green
projects/companies.

Limitations: This study primarily relies on secondary data
and case studies of only 5 Indian companies, which may
limit its scope. Future research could include primary data
through interviews, surveys with industry managers/investors
to achieve deeper understanding.

Further this study only investigates top performer/large
corporations, leaving a gap for further research into how
startups, small and mid-sized enterprises can leverage green
financing.
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7. CONCLUSION

This study exhibits the transformative power of green finance
on corporate financial and environmental performance, as
has happened with Tata Power, NTPC, Reliance Industries,
HDFC Bank, and JSW Steel. The same companies have
shown that profits can be compatible with sustainability
through the tools of green bonds, sustainability-linked loans,
and ESG-focused investments. Incorporation of green
financing has largely improved critical financials like Return
on Equity (ROE) and Return on Capital Employed (ROCE)
but still enabled gigantic renewables initiatives and
efficiency through operations.

Environmental impact also is equally relevant. Collectively,
these companies have built significant new capacity in
renewable energy, reached substantial cuts in carbon
emissions, and led initiatives such as green hydrogen and
low-carbon steel. Some examples of tangible progress toward
India's net-zero targets include NTPC's renewable pipeline of
20 GW and JSW Steel's 28% reduction in CO2 intensity. The
profits of HDFC Bank with a year-over-year growth of
37.9% clearly reflect the financial viability of such
sustainability-driven strategies. This research illustrates how
green finance is not only a tool for financing but also an
accelerator that harmonizes business growth with
environmental responsibility. It is during this time that India
is approaching a low-carbon economy that these companies'
success stories would serve as examples for the adoption of
sustainable practices in other industries. It is well known that
green finance is considered an important enabler toward
sustainable growth, resilience, and global competitiveness
while immediately addressing climate challenges.
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ABSTRACT

This study explores the relationship between environmental performance (EP) and firm performance (FP), with a specific focus on the
moderating role of board gender diversity (BGD). Utilizing legitimacy and agency theories as foundational frameworks, the authors
developed and tested hypotheses based on data from the Refinitiv database, comprising 455 firm-year observations from 91 Indian
companies over five years (2018-2022). Employing fixed-effect panel data analysis, the results reveal a significant negative relationship
between EP and FP, measured by return on assets (ROA) and Tobin’s Q (TQ). This finding suggests that companies may face short-term
trade-offs in their pursuit of long-term environmental benefits, indicating that the goal of building legitimacy through environmental
responsibility could ultimately lead to sustainable growth and enhanced performance in the long term. Notably, the analysis indicates that
BGD does not moderate the EP-FP relationship, contradicting agency theory, which posits that a diverse board can enhance
organizational oversight and support interests to improve performance. We also used system GMM for a robustness check of our results,
and the findings are partially similar to the main results. This paper provides insights into corporate governance by empirically
examining the impact of EP on FP, contributing to the literature by demonstrating that the limited popularity of board gender diversity in
India may hinder its ability to moderate the effects of EP on FP. Furthermore, this study improves our understanding of how EP
influences financial performance and the role of board diversity in this context, particularly within the emerging economy of India.

Keywords: Environmental performance, financial performance, board gender diversity, legitimacy theory, agency theory.

1. INTRODUCTION environmental pillar as this is a need of the present scenario.
EP can improve a company’s status (Cai et al., 2016), enhance
customer and employee satisfaction (Edmans, 2011), and
leads towards building better relationships with the
stakeholders  (Alipour, Ghanbari, Jamshidinavid, &

Taherabadi, (2019).

The main motivating factors of increased environmental
research are the rise in greenhouse gas emissions and the
drastic changes in the global climate (Lundgren & Zhou,
2017) and businesses are now shifting their focus from
merely making money (Friedman, 2007) to mitigating
environmental degradation (Wagner, 2007); (de Burgos-
Jiménez et al., 2013).

Since long time, India is facing multiple environmental
trepidations like gas leak during Bhopal gas tragedy in 1984,
protests against Vedanta’s Sterlite Copper unit in Chennai due
to pollution issues are some of the instances (Gupta & Gupta,
2020). According to Igini, (2024) India faces majorly 5
environmental issues. First is air pollution as India’s 63 cities
are on the list of the world’s 100 most polluted cities, as per
the 2021 World Air Quality Report. Moreover, PM2.5 levels
in many cities exceeded WHO guidelines by over ten times,
leading to health risks and millions of premature deaths. The
second issue is water Pollution as around 70% of India's
surface water is unfit for consumption due to untreated
sewage, industrial waste, and agricultural runoff. Third is food
and water shortages as India faces severe droughts, heatwaves,
and water scarcity due to climate change and inefficient

The growing urgency of environmental sustainability has
induced firms to re-evaluate their working strategies and
embrace environmentally responsible practices (Manrique &
Marti- Ballester, 2017). Environmental performance has
become one of the significant bases of corporate success as it
enhances corporate reputation (Martin & Moser, 2016)
profitability (E1 Ghoul et al., 2011), and long-term survival
(Tatridis, 2013); (Lorraine et al.,, 2004). Furthermore,
stakeholders are closely observing how companies are
addressing environmental issues (Deswanto & Siregar,
2018). The importance of environmental reporting has
increased since 1980s (Alipour et al., 2019).

When CSR is measured in quantitative terms it is known as
ESG, as defined by De Masi et al., (2021). ESG comprises
three components that are environmental, social, and
governance. Earlier studies have focused on the impact of the
composite score of ESG on firm performance (Giannopoulos
et al, 2022) but this study focuses entirely on the

water use, particularly in agriculture and many cities could
run out of groundwater by 2030, according to the expert's
predictions. Fourth is the issue of waste management as
India generates over 277 million tonnes of solid waste
annually, with poor recycling rates and significant plastic
pollution. Rivers like the Ganges contribute to global ocean
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plastic waste. And lastly, biodiversity loss is a major issue
because nearly 90% of India’s areas are lost due to
deforestation, wildfires, and water contamination, this leads
to the extinction of species and a decline in freshwater
biodiversity.

These issues made it compulsory for Indian firms to focus
towards environmental issues but as said by Li et al., (2017)
the firms hesitates in investing in cleaner technology and
environmental management systems as they doubt whether
improving environmental performance leads to enhancing
profits or not. The previous literature also finds positive
(Dowell et al., 2000), negative (Rao et al., 2023), or
insignificant (Malarvizhi & Matta, 2016) relations among
environmental performance and financial performance.

Furthermore, in this study authors have used board gender
diversity as the moderating variable because some authors
including Rossi et al, (2021) believe that corporate
accountability as well as corporate reputation can be
improved by better corporate governance practices.
Therefore, gender diversity on board can play a major role in
enhancing the environmental performance of the firms. Also,
organisations with well experienced women on board invest
more in environmental aspects (Horbach & Jacob, 2018).
Kahloul et al., (2022) found a positive moderating role of
female directors on the improving the firm’s sustainability
and its financial performance. Manita et al., (2018) and
Yadav & Prashar, (2022) also stated that female directors
influence the corporate CSR practices due to their nurture,
dexterities and emotional traits.

As a result, we start this study by attempting to pinpoint the
situations in which environmental policies give the business a
competitive edge and, thus, produce strong financial results.
The second goal of this article is to examine how gender
diversity on boards strengthens the link between financial
and environmental performance. The study's findings
contribute to the body of literature in numerous ways. First,
its conclusions offer more helpful information about the
existence and function of corporate governance instruments.
Second, because it clarifies the connection between corporate
governance and EP, the study's conclusions should also
benefit corporate managers, readers of sustainability reports,
and those who utilize financial statements. This will enhance
the financial performance of the company. Third, this study
investigates how board gender diversity influences the
relationship  between  financial and  environmental
performance. The paper's conclusions have implications for
regulators and policymakers worldwide. In a setting where
corporate governance and sustainability play amajor role in
business value, our research gives the information user a
better understanding of the company's financial performance
and prospects for future growth.

The remainder of the article is structured as follows: Section
2 reviews the literature and formulates the research
hypotheses. Section 3 identifies the research gap, while

Section 4 discusses the sampling process and variable
calculations. Sections 5 and 6 present the analysis and
empirical findings and summarize the conclusions,
respectively, with Section 7 addressing limitations and future
research directions.

2. LITERATURE REVIEW
2.1 Theoretical background

Because of issues like climate change and global warming,
environmental sustainability has become a critical concern for
managers of businesses (Shakil et al., 2022). Earlier authors
have used different theories to prove the positive relationship
between the environmental performance of firms and their
financial success. For example, Alipour et al., (2019) and
Gray et al., (2009) used stakeholders theory and stated that
organizations are liable not only to shareholders but also to a
wide range of stakeholders affected by the organization’s
activities. Similarly, Chu et al., (2013) used the legitimacy
theory to determine the reason for greenhouse gas reporting in
Chinese companies and concluded that most companies
informed only fair and good news to present their positive
image in the society. One of the most widely debated ideas
for explaining the occurrence of voluntary environmental
disclosures in company interactions is the legitimacy theory.
According to the legitimacy theory, businesses use
environmental reporting in an effort to establish, preserve, or
restore their credibility. The legitimacy theory could offer
valuable perspectives on environmental disclosures made by
corporations (Mousa & Hassan, 2015). Organizations
constantly strive to make sure that they are seen as operating
within the bounds and conventions of the society in which
they operate (Deegan, 2002; Shakil, 2022). According to
legitimacy theory, society as a whole is taken into account
rather than people individually (Deegan, 2002). The
interaction between the organization and society at large is
hence the focus of the idea (Fernando & Lawrence, 2014).

Agency theory is another theory that is applied. According to
agency theory, female-led boards can serve as a means of
monitoring and regulating board operations while reducing
agency expenses and information disparities (Adams &
Ferreira, 2009; Masmoudi & Barhoumi, 2023). According
to this idea, Jensen and Meckling (1976) highlight how
governance structures enhance business performance by
lowering the agency costs brought on by conflicts of interest.
The link between principals and agents is the main emphasis
of agency theory. A theoretical foundation for
comprehending how boardroom diversity affects company
financial performance is provided by Fama & Jensen, 1983;
Jensen & Meckling, 1976 (Fuadah et al., 2022; Pulino et al.,
2022). According to the hypothesis, BRD can improve the
board's capacity to efficiently oversee management, which
could lower agency costs and boost company performance
(Bathala & Rao, 1995; Hillman & Dalziel, 2003).

Environmental Performance and Financial Performance
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Businesses may reveal their environmental impact in an effort
to boost their performance, boost profitability, and provide a
positive image of their brand (Alipour et al., 2019).
Businesses are major contributors to environmental issues as
energy consumers and polluters, so it is becoming increasingly
critical for them to improve their information disclosure and
environmental management practices. However, businesses
doubt whether being green is profitable and whether
disclosing environmental information is useful.

Li et al., (2017) analyzed 475 Chinese firms from 2013 to
2014 and found a U-shaped relationship between
environmental performance and disclosure, but no link
between environmental and financial performance, and a
negative relationship between disclosure and financial
performance. Deswanto & Siregar, (2018) examined
Indonesian firms for the period 2012 to 2014 and observed
that while lagged environmental performance positively
influenced current environmental disclosures, financial
performance has no effect on environmental disclosures.
Furthermore, disclosures had no effect on firm value and do
not mediate the effects of environmental and financial
performance on firm value. Dowell et al., (2000) revealed
that

U.S. firms in the S&P 500 following tougher environmental
standards achieved significantly higher market values,
measured using Tobin’s q.

Alipour et al. (2019) studied 120 Iranian firms from 2011 to
2016 and found a positive relationship between
environmental disclosure quality (EDQ) and firm
performance, with board independence strengthening this
effect. The authors used agency theory and stakeholder
theory to test the hypotheses. The study used both static and
dynamic panel data analysis. This showed that firms with
more independent board members involves in higher
environmental disclosure that leads to better firm
performance. Gupta & Gupta, (2020) analyzed data from
200 senior Indian executives and confirmed that
environmental sustainability positively influences financial,
customer, internal business processes, and learning &
growth. Using structural equation modeling, the findings
highlighted the critical role of environmental sustainability in
enhancing overall firm functionality. Zeng et al., (2010)
found that financial performance is positively impacted by
both low and high schemes of cleaner production in Northern
Chinese manufacturing businesses. Tan et al., (2017))
demonstrated that the tourism and hotel industries' financial
performance and environmental sustainability are positively
correlated across all regions. Gotschol et al., (2014) provided
evidence that businesses who make long-term investments in
a green supply chain see improvements in their financial
performance. In contrast, businesses that only participated in
environmental incentive programs saw minimal short-term
gains.

Furthermore, studies have highlighted a negative impact of
environmental performance on firm profitability. Rao et al.,
(2023) analyzed Indian firms from 2015 to 2022 using
quantile regression and found that the environmental pillar
score negatively affected ROE. Similarly, Lundgren & Zhou,
(2017) explored productivity, energy efficiency, and
environmental performance (focusing on environmental
management's role). Using panel VAR and Data
Envelopment Analysis, it showed that while energy
efficiency and productivity reinforce each other,
environmental investments may constrain future production,
challenging the Porter hypothesis. The findings highlight
trade-offs in environmental spending and the benefits of
energy efficiency programs. Similarly, Gonzalez-Benito &
Gonzalez-Benito, (2005) found that environmental
proactivity does mnot positively influence financial
performance in the Spanish industry, emphasizing trade-offs
in environmental spending. Chang, (2015) investigated the
relationship  between  economic  performance  and
environmental factors in the Chinese firms, and found a
negative correlation despite improved environmental
performance. Connelly & Limpaphayom, (2004) indirectly
supported the Porter hypothesis, and showed that well-
designed  environmental regulations can  enhance
competitiveness. Their study of Thai companies revealed a
positive, non-linear relationship between environmental
practices and market valuation but no link between
environmental reporting and short-term profitability.
According to this, environmental reporting improves
performance over the long run, with declining returns at
greater levels. Moreover, Lu & Taylor, (2018), using
Newsweek’s Green Rankings, found a negative relationship
between environmental and financial performance but a
positive link between environmental performance and
disclosure, indicating that greener firms disclose more.
Malarvizhi & Matta, (2016) studied 85 BSE-listed Indian
firms in metal, energy, and chemical sectors, using ROCE,
ROA, NPM, and EPS as predictors of environmental
disclosure. Their findings revealed no significant
relationship between firm performance and environmental
disclosure levels. Furthermore, Lu & Taylor, (2018) noted
under neo-classical theory a negative link between financial
and environmental performance, highlighting that industries
with high compliance costs, like paper manufacturing, face
competitive disadvantages as environmental efforts often
reduce economic performance. This implies that higher
environmental performance often corresponds to lower
economic performance, and vice versa

It is evident from the discussion above that the literature on
environmental performance and financial performance has
mixed results. Further, this study in India is lacking.
Therefore, to address this research gap, the relationship
between EP and financial performance is hypothesized as
follows:

HI. EP has a significant effect on FP.
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Board gender diversity (moderating variable)

Agency theory suggests that female directors can reduce
agency costs by offering new viewpoints and making tough
decisions. Boshnak et al., (2023) studied Saudi firms during
COVID-19 using data from 258 annual reports covering
2019 and 2020. Their findings revealed that firms with more
women on boards achieved higher Tobin’s Q ratios and
ROA, showcasing the role of gender diversity in crisis
management. Another study by Shakil et al., (2022) studied
transportation firms from 2013 to 2017. Using the Refinitiv
Database for 56 companies (cross-country sample) from
2013 to 2017, the results showed CEP significantly and
negatively impacts ROA and TQ but no significant effect on
ROE, while board gender diversity (BGD) moderates ROE
and TQ positively. However, showed no moderating effect on
ROA. Manita et al., (2018), examined 379 S&P 500 firms
from 2010 to 2015, and found no significant link between
board gender diversity and ESG disclosure, although a
critical mass of three or more women showed partial
influence. In Latin America, Husted & Sousa-Filho, (2019)
explored the impact of board structures on ESG disclosure,
emphasizing regional dynamics in governance and
sustainability. Using data from the Bloomberg and Capital
IQ databases, the authors examined the impact of CEO
duality, board size, women on the board, and independent
directors on ESG disclosure. Board size and independent
directors have a positive influence on ESG disclosure,
whereas CEO duality and the presence of women on the
board have a negative effect. Using data from Europe (2002—
2013), Kyaw et al., (2017) investigated the relationship
between board gender diversity and corporate social
performance. Employing fixed-effect models, the study
found that gender diversity enhances environmental and
social performance. The impact is more pronounced in
emerging market businesses. Another study in the Gulf
Cooperation Council (GCC), Arayssi et al., (2020) explored
the impact of board composition on ESG reporting. Publicly
traded companies from 2008 to 2017 were examined using
Thomson Reuters data, with panel regressions and sensitivity
tests ensuring results robustness. Results showed that
independent boards and the presence of women on them
improve ESG disclosure and social responsibility, which
benefits a company's reputation. Conversely, CEO-chaired
boards hinder the implementation of social agendas and ESG
reporting. Tulung & Ramdani, (2018) examined data from
3,876 publicly traded companies in 47 countries and found
that companies with more female directors perform better on
performance metrics including return on assets and Tobin's

Q.

According to the aforementioned research, very few studies
have examined gender diversity as a moderating factor in the
relationship  between  financial  performance  and
environmental performance, particularly in developing
nations like India. Thus, in order to quantify the moderating

effect of BGD on EP and FP, we developed the following
hypothesis:

H2: The link between EP and FP is significantly moderated
by board gender diversity.

Research Gap

Although there is a growing global interest in the association
between EP and FP, limited attention has been given to the
Indian corporate context, which has unique socio-economic
challenges, developing ESG norms, and mandatory CSR
practices. Also, existing studies have often overlooked the
moderating role of board gender diversity in the EP-FP
relationship, particularly in India’s emerging market
scenario. This leaves a critical gap in understanding how
gender diversity shapes the EP-FP nexus in Indian firms.

3. METHODOLOGY
Data

This study investigates the influence of environmental
performance on financial performance of Indian firms. The
researchers utilized two financial performance metrics: return
on assets (ROA) and Tobin’s Q (TQ). For environmental
performance, they collected data from Refinitiv Eikon
Database. Board gender diversity serves as the moderating
variable in the study. Firm-specific variables, including firm
size (FSIZE) and leverage (LEV), were also controlled for.
We used balanced panel data based on data availability from
2018 to 2022. Data regarding all variables were collected
from the Refinitiv Eikon Database. The sample comprised
91 Indian firms, covering the period from 2018 to 2022.
The explanation of the variables is given in Table 1

TABLE 1: Variables’ description

Variables Variable Measure References
Dependent Company's ability to generate | Malarvizhi &
variable: profit from its total assets.|Matta, (2016)

Return on assets [ ROA=Net
(ROA)
Tobin’s Q (TQ)

income/Total |Dowell et al.,
assets Measures the relative |(2000)

overvaluation or
undervaluation of a company
or the market as a whole.
TQ= (Market capitalization +
total debt)/total assets

Independent |The Environmental | Gonzalez-
variable: Performance Score measures | Benito &
Environmental |a company's environmental|Gonzalez-
Performance sustainability practices, | Benito, (2005);
(EP) including  resource  use,|Gupta & Gupta,

emissions, and innovation, to|(2020)

evaluate its impact on the

environment.
Moderating Number of women in the|(Arayssi et al.,

Variable: board of directors 2020; Husted
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Variables Variable Measure References Mean Median| SD Min Max
Board gender & Sousa-Filho, EP 48.66 49.75 | 22.82 | 1.27 97.97
diversity (BGD) 2019) BGD 15.40 1429 | 743 | 555 | 4286
Control Natural log of total assets. (Alipour et al., FSIZE 21.84 2161 | 141 | 1884 | 2562
variables: Firm|Long-term debt divided by|2019; Atan et
size (FSIZE) total assets. al., 2018; Nur LEV 0.53 0.54 0.18 | 0.27 0.78
Firm Leverage Utomo et al., .
(LEV) 2020) (Alipour Correlation
et al, 2019 Table 3 presents the results of the correlation analysis of the
Atan et  al, numerous key variables of the study. The explanatory
2018; Nur variable EP has a negative and insignificant association with
Utomo et al, ROA, while a negative and highly significant association with
2020) TQ. This means that an increase in the level of environmental
Statisti performance in Indian firms is associated with decreased
atistical models

The study employs the following equations to estimate the
impact of EP on firm performance.

ROAit = 0+ P1EPit+ P2FSIZEit + B3LEVit + it (Eq.1)
(Eq.2)

ROAjt = B0+ B1EPit+ B2BGDijt+ B3EP*BGDit+ [4FSIZEjt
+ B5LEVit + eit (Eq.3)

TQit = po+ PIEPit+ p2BGDit+ B3EP*BGDjt+ P4FSIZEit
+ BSLEVit + eit (Eq.4)

TQit = B0+ BIEPit+ B2FSIZEir + B3LEVit + eit

4. DATA ANALYSIS
4.1 Descriptive Analysis

Table 2 provides the descriptive statistics of the variables
including minimum and maximum values, the mean, median,
and standard deviation. All the variables are winsorized at
the 1 percent and 99 percent levels to control for the effect of
outliers. The table reveals that the mean value of ROA is
0.072 whilst the minimum and maximum values are —0.16
and 0.32, respectively. On the other hand, the minimum,
maximum, and mean values of TQ are 0.99, 13.09, and 4.30,
respectively. The mean EP is 48.66, which indicates the
medium environmental quality of performance in the sample
firms. This indicates that Indian firms are concerned about
environmental issues. On average, there is only 15.40 percent
of the board gender diversity in Indian firms which is very
low compared to other developed countries. This finding also
reveals that regarding the controlling variables, the sample’s
average firm size is 21.84 with 1.41 standard deviations. The
sample’s average leverage is 0.53 with a 0.18 standard
deviation.

TABLE 2: Summary statistics

Mean Median| SD Min Max
ROA 0.072 0.064 | 0.082 | -0.16 0.32
TQ 4.30 2.76 3.89 0.99 13.09

financial performance. BGD has a negative and insignificant
association with ROA and a negative and significant
association with TQ implying that an increase in gender
diversity will decrease the financial performance. The Table
3 also indicates a positive relation between environmental
performance and gender diversity. This proves that an
increase in board gender diversity will increase
environmental performance which further leads to an
increase in cost and a decrease in the financial performance
of firms. Regarding the control variables, firm size is
inversely correlated with financial performance, indicating a
significant negative relationship. This suggests that the larger
firms and firms with high debt tend to reduce the financial
performance of the Indian firms. Furthermore, firm size and
leverage are positively and highly significantly linked with
environmental performance suggesting that larger firms
contribute more towards environmental performance as
compared with smaller firms. The correlation matrix also
shows no multicollinearity amongst independent variables, as
there is none of the correlations is higher than 0.80 between
the independent variables (Gujarati, 1995). Additionally,
variance inflation factor (VIF) analysis further supports the
results that there is no multicollinearity among the
explanatory variables. According to Gujarati, (1995), when
the Variance Inflation Factor (VIF) exceeds the threshold of
10, it specifies a significant degree of multicollinearity
among the variables

TABLE 3: Correlation Matrix

Variables 1 @ 3) @) G |©
(1) ROA 1.000

) TQ G13%kx 1.000

(3) EP -0.033 - 18%#% | 1,000

(4) BGD -0.038 -094%* {0,003 | 1.000

(5)FSIZE ~ |-23%*x -52%H% | 0.44%%% | 100%* | 1.000

(6) LEV - 48 375 | 0,17%%% 0,042 |.35%%% |1.000
VIF 124|102 [140 |L15
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Heteroskedasticity (White’s test)

Table 4 shows White’s test (White, 1980) result, an
analytical method used to detect heteroskedasticity in
regression models. The null hypothesis believes no
heteroskedasticity. A p-value above 0.05 indicates the
absence of heteroskedasticity, suggesting that the error terms
have constant variance. In Table 4, the p-value for models 1
and 3 is above 0.05, demonstrating no evidence of
heteroskedasticity. However, the p-value for models 2 and 4
is below 0.05, demonstrating the presence of
heteroskedasticity.

TABLE 4: (Heteroskedasticity White’s Test) Table 5
Wooldridge test for autocorrelation

Model 1 Coef.
Chi-square test value 3.17
P-value 0.074
Model 2 Coef.
Chi-square test value 84.68
P-value 0.000
Model 3 Coef.
Chi-square test value 0.08
P-value 0.781
Model 4 Coef.
Chi-square test value 86.06
P-value 0.000

Autocorrelation (Wooldridge test)

Table 5 demonstrates another diagnostic test the Wooldridge
test outcome (Wooldridge, 2010), which is an investigative
instrument used to identify autocorrelation in panel data
models. The alternative hypothesis in the test suggests the
existence of autocorrelation, whereas the null hypothesis
states its absence. After analyzing the data, it was revealed
that there was a problem of high autocorrelation, with a p-
value below 0.05 rejecting the null hypothesis.

5. REGRESSION ANALYSIS

Before executing the regression analysis, it is necessary to
test certain statistical assumptions, including
multicollinearity, autocorrelation, and heteroscedasticity. As
explained earlier, there is no multicollinearity between the
variables as we used the variance inflation factor (VIF)
technique for testing multicollinearity. The highest value of
VIF in all the regression models is 1.4, which indicates the
lack of multicollinearity between the variables. We conduct the
White’s  test (White, 1980) in order to detect
heteroscedasticity problems. The result shows that all the
models have heteroscedasticity problems as displayed in

Table 4. Furthermore, we conducted a Wooldridge test
(Wooldridge, 2010) to examine the autocorrelation. The
results of these tests are significant in all the regression
models, indicating that heteroscedasticity and autocorrelation
exist in all the models. Nonetheless, Hoechle, (2007), notes
that if the model exhibits heteroscedasticity and
autocorrelation problems, Stata statistical software naturally
defaults to assuming homoscedastic standard errors when
adjustments are made to address heteroskedasticity, as
pointed out by Almeyda & Darmansyah, (2019) and Torres-
Reyna, (2007). To operate this, we can use the “robust”
option within the "regress" command. Therefore, we have
applied the “robust” option in all our panel models. Also,
dynamic panel data is used to mitigate the effect of
heteroscedasticity Alipour et al., (2019).

We conducted the Breusch-Pagan Lagrange Multiplier (LM)
Test to choose between a random effects model and a simple
OLS regression, as outlined by Almeyda & Darmansyah,
(2019). The null hypothesis suggests that the simple OLS is
suitable. The LM test results confirmed that all models are
suitable for applying random effects regression. To
determine between random effects (REM) and fixed effects
model (FEM), we performed the Hausman Test. The null
hypothesis states that REM is appropriate. Our findings
indicate that for all the models, the p-value is below 0.05,
suggesting the suitability of FEM. There are four regression
models. Models 1 and 3 explain the relation between
independent variables and ROA, and models 2 and 4
exemplify the relation between independent variables and
Tobin's Q. The information regarding the coefficients in the
regression is presented in Table 6

6. REGRESSION RESULTS

Model 1 Coef.
F-stats 51.153
P-value 0.0000
Model 2 Coef.
Chi-square test value 133.986
P-value 0.0000
Model 3 Coef.
Chi-square test value 50.760
P-value 0.0000
Model 4 Coef.
Chi-square test value 134.396
P-value 0.0000
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Table 6 demonstrates the results of static regression analysis
of the relationship between EP and financial performance
and the effect of board gender diversity on this relationship.
The regression coefficient obtained for EP is -0.001 (Model
1) and -0.01 (Model 2), which is significant at the 1 per cent
level. There is a negative and significant relationship, this
confirms our prediction that EP significantly impacts the
firms’ financial performance measured by ROA and TQ.
Thus, the results support the first hypothesis, and it can be
argued that a unit increase in the EP decreases the
performance of the firm by 0.001 units (ROA) and 0.01 units
(Tobin’s Q). These findings are consistent with the results of
Rao et al., (2023), Lundgren & Zhou, (2017), Shakil et al.,
(2022) and Gotschol et al., (2014). Rao et al., (2023) suggest
that companies prioritizing environmental concerns may face
diminished short-term profitability. This outcome arises as
attention shifts from immediate profit maximization toward
long-term, environmentally focused projects, which often
yield lower financial returns in the short run. Within the
limited timeframe of this study, this dynamic underscore a
potential negative correlation between environmental
performance (EP) and financial outcomes, consistent with the
Trade-Off Theory. This theory posits that heightened social
and environmental commitments can lead to increased costs,
adversely affecting profitability. However, in the long term,
such investments might bolster financial performance by
enhancing a company’s reputation for environmental
responsibility, highlighting the inherent trade-off between
sustainability efforts and short-term financial gains. The
results are inconsistent with the results of Alipour, Ghanbari,
Jamshidinavid, & Taherabadi, (2019),Dowell et al., (2000)
and Zeng et al., (2010) as they discovered positive role of
environmental performance on the financial performance. As
for the control variables, firm size is negatively associated
with ROA and TQ and this association is significant at 10%
and 1% respectively. These findings are consistent with the
results of Atan et al., (2018) but inconsistent with the results
of Alipour et al., (2019). Table 5 shows that financial
leverage is also negatively associated with ROA and TQ but
the association is insignificant. This is consistent with the
results of Atan et al., (2018) and Alipour et al., (2019) but
contradicts Manrique & Marti-Ballester, (2017).

Further, in Table 6, the interactive effect of board gender
diversity on the relationship between EP and performance is
examined, and the coefficients of EP* BGD are used to test
the second hypothesis. The goal is to find whether an increase
or decrease in board gender diversity affects the relationship
between EP and financial performance and whether more
gender diverse board helps environmental performance to
improve firm performance. As can be seen in Table 6,
model 3 and model 4, EP*BGD are positive but insignificant,
it can be argued that an increase in gender diversity has no
impact on EP and the financial performance of Indian firms.
The results are in support of Shakil et al., (2022) as they also
found board gender diversity discovered no moderating effect
on ROA. but they reported positive moderating effect of BGD

on Tobin’s Q and ROE. This study is also similar to Manita
et al., (2018) as they showed no significant link between
board gender diversity and ESG disclosure. The insignificant
relation in our study can also be linked to the low number of
females in the board. Thus, the results do not support H2.

TABLE 6: Regression Analysis

Variables Model 1 Model 2 Model 3 Model 4
Coefficient/ | Coefficient/ | Coefficient | Coefficient
Pr ob P rob / Prob / Prob

EP -0.001 -0.01 -0.001 -0.01
(0.000)** (0.005)* (0.000)** (0.005)*

BGD -0.001 -0.012

(0.001) (0.017)
EP*BGD 0.000 0.000
(0.000) (0.000)

LEV -0.077 -0.974 -0.076 -0.881
(0.056) (1.466) (0.056) (0.446)**

FSIZE -.031 -2.478 -0.032 -2.466
(0.019)* (0.559)*** 1(0.019)* (0.136)***

Overall  R-|0.081 0.529 0.083 0.531

squared

Constant 0.824 59.379 0.847 59.255
(0.393)** (11.831)*** |(0.391)** |(2.958)***

F-statistic 6.746 13.544 4.526 81.441

Prob(F- 0.002 0.000 0.002 0.000

statistic)

Hausman 0.0000 0.0000 0.0001 0.0000

test

(REM/FEM)

Method Fixed Fixed Fixed Fixed
Effect Effect Effect Effect
Model Model Model Model

Robustness test (Generalized method of moments (GMM)

Empirical studies contend that employing OLS regression
with fixed or random effect models often yields inconsistent
estimators. This limitation arises from their inability to
account for the complexities of a dynamic panel structure and
their susceptibility to assumption violations (Sharma et al.,
2020). We used the GMM to evaluate the strength of our
findings, specifically using a system GMM econometric
technique, which ensures the accuracy of our findings. In
accordance with Blundell & Bond, (1998), we employ
dynamic panel data (SYS-GMM) to address the endogeneity
issue, which may occur from omitted variables, simultaneous
causality, measurement error, or model misspecification, and
we verify the results' robustness.

According to the fundamental assumption of this dynamic
GMM estimator, the estimating process is dynamic in nature
and functions optimally when all moment conditions,
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including homoscedasticity, completely exogenous variables,
absence of multicollinearity, and no autocorrelation, are not
met (Yadav & Prashar, 2022). We used GMM for a number
of strong reasons. First, the data from 91 Indian enterprises is
included in the study, which covers a total of 5 years from
2018 to 2022. This shows that there are more companies (N)
than there are times (T) (Shakil et al., 2019).

(Areliano & Boverb, 1995; Arellano & Bond, 1991 and
Blundell & Bond, 1998) were the first to propose this
particular approach. Additionally, the system GMM
approach successfully addresses the issues of autocorrelation
and omitted variable bias, producing accurate estimates.
Additionally, it has been suggested that, in comparison to
other GMM econometric methodologies, the system GMM
technique yields more accurate estimates (Baltagi, 2008).
The System GMM method includes two distinct approaches:
the one-step and the two-step system GMM. Notably,
estimators generated by the two-step system GMM are more
efficient

than those generated by one-step methods. Because it makes
use of ideal weighting matrices, the two-step estimator is
more efficient ((Alipour et al., 2019). As a result, we used a
two-step system GMM in our investigation. Two tests, the
Sargan test and the serial correlation test, can be used to
examine the results (Arellano & Bond, 1991). Table 7
displays the GMM results, which are in line with our
hypotheses and comparable to the static panel data (fixed
effect) results. EP significantly reduces ROA (b =-0.055; p <
0.05). Additionally, Tobin's Q is significantly improved by
EP (b =0.171; p < 0.05). This is contrary to the static model
results. Furthermore, Table 7 shows that board gender
diversity has an insignificant positive impact on the link
between EP and ROA, which is consistent with the findings of
static analysis. Additional research can take into account the
variations in outcomes. These variations may be due to
methodological differences. If endogeneity arising from
reverse causality is not handled, it may skew regression
coefficients. Incorporating a one-year lag for the dependent
variable in the dynamic regression models mitigates potential
issues of causality influencing the outcomes. The significance
of the lagged dependent variable's coefficients in our findings
underscores the robustness and validity of the models. The
Sargan test evaluates the validity of over-identifying
instrument restrictions by testing the null hypothesis that the
instruments are uncorrelated with the error terms. A p-value
above 5% indicates non-rejection of the null hypothesis,
affirming the appropriateness of the instruments used in the
model. Additionally, the significance of Wald’s test (Table
7) confirms the overall validity of the estimated regression
models. Regarding serial correlation, the null hypothesis of
no first-order serial correlation (AR1) should be rejected,
while the null hypothesis of no second-order serial correlation
(AR2) should not. The results demonstrate significant AR(1)
values across all models and insignificant AR(2) values,
signifying the presence of first-order autocorrelation and the

absence of second-order autocorrelation. Collectively, these
indicators confirm the robustness and validity of our findings.

TABLE 7: GMM results

Variables |GMModel1 GMModel2 |[GMModel3 |GMModel 4
Coefficient/Pr | Coefficient/Pr | Coefficient/P | Coefficient/P
ob ob rob rob

ROAC(-1) 0.571 0.543
(0.118)*** (0.152)%**

TQ(-1) 0.337 0.366

(0.084)*** (0.101)***

EP -0.055 0.171 (0.089)* |-0.082 0.186
(0.322)** (0.327)** (0.069)***

BGD -0.162 -0.045

(0.209) (0.063)

EP*BGD 0.000 -0.000

(0.000) (0.000)

LEV -2.229 0.1481 -1.675 0.142
(0.897)** (0.271) (0.824)** (0.228)

FSIZE 2.637 -11.5972 0.873 -10.707
(5.791) (1.947)*** (6.061) (1.674)***

Constant -10.803 35.957 0.048 33.235
(17.384)** (6.079)*** (0.060) (5.224)***

AR(1)  p-[-3.027 -245 -2.731 -2.38

value (0.0025)*** (0.014)*** (0.0063)*** |(0.018)***

AR (2) p-|-0.33496 1.772 -0.617 1.5423

value (0.7377) (0.076) (0.537) (0.123)

Sargantest |36.101 39.873 41.529 43.366
(0.2827) (0.2623) (0.404) (0.329)

Wald test 45.0036 206.645 43.324 221.977
(0.000)*** (0.000)*** (0.000)*** (0.000)***

Instruments |37 40 46 46

7. CONCLUSION

This study investigates the relationship between

environmental performance (EP) and financial performance
(FP) of Indian firms, while examining the moderating role of
board gender diversity. The findings reveal a negative
relationship between EP and FP, suggesting that higher
investments in environmental initiatives may not yield
immediate financial benefits for Indian firms. This could be
due to the significant costs associated with implementing
sustainable practices, linked with the delayed realization of
their long-term benefits.

Furthermore, the moderating effect of board gender diversity
on this relationship was found to be statistically insignificant.
This implies that the presence of gender-diverse boards does
not significantly influence the financial outcomes of firms'
environmental initiatives. While gender diversity is often
linked to improved decision-making and strategic oversight,
its role in driving financial performance through
environmental strategies remains limited in the context of
Indian firms. These results underline the complexities of
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balancing environmental and financial priorities in emerging
economies like India, where regulatory pressures and market
dynamics may not fully align with sustainability objectives.

In conclusion, while environmental initiatives remain crucial
for sustainable development, their financial implications
require careful consideration. Policymakers and corporate
leaders must work collaboratively to create frameworks that
incentivize sustainability without compromising financial
viability. This study contributes to the growing body of
literature on ESG dimensions in emerging markets,
emphasizing the nuanced challenges Indian firms face in
their sustainability journey.

8. LIMITATION AND FUTURE RESEARCH

This study has certain limitations that warrant attention.
First, the analysis is based on firm- level data from a specific
timeframe, which may not fully capture the long-term effects
of environmental performance on financial outcomes. The
short time horizon limits the ability to understand whether the
observed negative impact of environmental performance on
financial performance persists or changes over time. Second,
while board gender diversity was examined as a moderating
factor, other governance variables, such as board expertise
or independence, were not considered, which could offer
additional insights into the governance mechanisms
influencing this relationship. Furthermore, the study focuses
solely on Indian firms, and the findings may not be
generalizable to firms in other emerging or developed
markets due to differences in regulatory, cultural, and market
environments.

Future research can address these limitations by employing
longer panel data to better understand the long-term
dynamics between environmental and financial performance.
Investigating the role of other governance factors, such as
board independence or ESG-specific committees, could
provide a more comprehensive view of governance impacts.
Additionally, cross-country comparative studies could shed
light on how institutional and cultural differences shape the
EP-FP relationship and the moderating role of board
diversity. Finally, integrating stakeholder perspectives and
exploring sector-specific dynamics could further enhance the
understanding of how different industries and market
contexts influence the financial implications of
environmental strategies.
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ABSTRACT

This study is to examine the cointegration dynamics among the stock markets of nations belonging to the G20, representing the world's
largest economies. Mainly, this paper aims to analyse the long-term relationships between these markets in terms of their degree of
integration and interdependence. This research then uses very advanced econometric techniques, specifically Johansen cointegration
tests, vector error correction models (VECM), as well as Granger causality analysis, to detect and evaluate the presence of cointegration
with a comprehensive dataset spanning multiple years. The main findings have shown significant evidence of inter-connectedness among
G20 stock markets, indicating the presence of long-term equilibrium states in place despite short-term fluctuations. Thus, these results
have implications regarding similar timing behaviours in stock price movements amongst these economies, as it speaks to implications for
investors regarding portfolio diversification and risk management. In addition, the outcomes better equip policymakers to understand the
nature of global financial architecture, particularly how high market integration creates risks and opportunities. Thus, the study
concludes that integrating G20 stock markets articulates broader trends of globalization and financial interdependence but varies with
regions and over time. In that sense, such research contributes to the literature on international finance by providing more nuanced
perspectives into the dynamics of how the landscape of global capital markets evolves, thus laying a foundation for more explorations of
the complexities of international financial relationships. It puts a strong emphasis on monitoring the interconnected systems to foresee
system risks and construct resilient global economic strategies.

Keywords: VECM, cointergration, stock, equilibrium.

1. INTRODUCTION policymakers, and researchers alike. This research
investigates the cointegration dynamics among the stock
movements of G20 countries, a group of nations that hold
significant sway over the global economy. Cointegration
analysis provides a framework for examining the enduring
relationships and equilibrium states within these stock
markets. By observing the interactions and mutual influences
of these markets over time, we gain insights into the
interconnectedness and interdependencies among the
economies of the G20 nations. Through this inquiry, our
objective is to unveil the fundamental patterns and
connections that govern the stock markets of G20 countries.
By identifying cointegrated relationships, we aim to discern
whether a stable, long-term equilibrium exists among their
stock movements or if variations occur, potentially indicating
economic shifts or presenting opportunities for arbitrage.

Cointegration analysis is a powerful tool used to explore the
long-term equilibrium relationship between the stock
movements of various entities, such as the G20 countries,
which represent a significant portion of the global economy.
In this research, we focus on utilizing cointegration analysis
as a robust method to examine the long-term equilibrium
connections within the stock movements of significant
entities, exemplified by the G20 countries, which hold
substantial influence over the global economy. By
scrutinizing the interaction among these stock market
dynamics, we aim to uncover the underlying relationships
and patterns between the stock markets of G20 nations. Our
objective is to identify whether a stable, enduring
equilibrium exists among their stock movements, or if there
are disparities that could signify opportunities for arbitrage or
indicate potential shifts in economic conditions. To accomplish this, we employ a rigorous approach
involving statistical analysis and econometric techniques.
Our methodology encompasses the comprehensive
consideration of various factors, ranging from economic
indicators and geopolitical events to financial market
dynamics. Ultimately, the findings of our exploration into the
cointegration of G20 stock markets promise to enrich our
understanding of the global financial landscape. These
insights are poised to offer valuable guidance for investors,
policymakers, and researchers navigating the complexities
inherent in international finance. Stock markets are central to

Employing meticulous statistical analysis and econometric
techniques, we endeavour to elucidate the driving forces
behind the synchronized movements of stock prices across
G20 nations. This entails considering various factors,
including economic indicators, geopolitical occurrences, and
financial market dynamics. Ultimately, our exploration of
cointegration within the framework of G20 stock markets
contributes to a more profound comprehension of the global
financial terrain, furnishing valuable insights for investors,
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the global economy, serving as key indicators of economic
health and vital channels for allocating capital. The
fluctuations in stock prices reflect a intricate interplay of
economic fundamentals, investor sentiment, and external
influences, shaping the economic fortunes of nations and
impacting countless individuals worldwide. Amidst various
methods of analysing stock market dynamics, cointegration
analysis emerges as a potent tool for revealing enduring
relationships and equilibrium states within these markets.

The Group of Twenty (G20) such as Argentina, Australia,
Brazil, Canada, China, France, Germany, India, Indonesia,
Italy, Japan, Mexico, Russia, Saudi Arabia, South Africa,
South Korea, Turkey, United Kingdom, United States,
European Union (EU) represented collectively by the
European Commission and the European Central Bank
(ECB) serves as a prominent platform for international
economic collaboration, convening major advanced and
emerging economies to tackle critical challenges and
promote sustainable development. Consequently, the stock
markets of G20 nations hold significant importance,
collectively exerting influence on global financial stability
and economic progress. This study embarks on an extensive
exploration of cointegration dynamics among the stock
movements of G20 nations, with the aim of illuminating the
interconnectedness and interdependencies inherent in these
markets. Background and Significance: The concept of
cointegration, introduced by Nobel laureate Clive Granger in
the early 1980s, transformed time series analysis by
providing a framework for understanding the enduring
relationships among non-stationary variables. Unlike
correlation, which measures the strength and direction of
linear relationships, cointegration focuses on identifying
stable, long-term equilibrium relationships, even amidst
short-term fluctuations. In the realm of financial markets,
cointegration analysis has been widely utilized to examine
the co-movements of asset prices, spanning stocks, bonds,
and currencies. By pinpointing cointegrated relationships,
researchers can discern whether certain assets tend to move
together over extended periods, offering valuable insights for
diversifying portfolios, managing risks, and devising trading
strategies. Comprising 19 individual nations and the
European Union, the G20 collectively represents
approximately 85% of global gross domestic product (GDP)
and two-thirds of the world's population. Consequently, the
stock markets of G20 countries attract significant attention
from investors, policymakers, and researchers alike.
Understanding the dynamics of these markets and their
interconnections is pivotal for predicting systemic risks,
evaluating contagion effects, and shaping policy responses to
financial crises.

2. REVIEW OF LITERATURE
1. Stock Movements (SM)

Stock movements of G20 countries is an independent
variable. They stand in for the stock values or stock market

indices of each of the G20 nations, including the Nikkei 225
in Japan, the S&P 500 in the United States, and the FTSE
100 in the United Kingdom. Since the stock movements of
the other nations in the analysis do not directly affect each
country's stock movement, each country's stock movement is
considered an independent variable. New knowledge is
primarily what drives stock movements (Li et al., 2021)
stock markets are thought to be impacted by societal
sentiment, financial news, and market data. In earlier
research, the information and stock movements were usually
studied by concatenating the many information sources
features into a single super feature vector. Concatenated
vector techniques, on the other hand, handle each
information source independently and disregard their
interdependencies. In this paper, the intrinsic connections
between tensors and the multifaceted information held by
investors. In order to examine the combined influence of
many information sources on stock markets, suggests a
supervised tensor regression learning approach to detect the
nonlinear relationships between stock movements and fresh
information. Tests conducted in 2011 on the CSI 100 stocks
demonstrate that the method beats the most advanced trading
methods. (Shwai and ShiGu, 2021) earlier have used past
trading records to predict what will happen in the stock
market. But now, with the growth of social media since
many people involved in the market share their strategies on
social platforms, it becomes easier to understand what
direction the whole market is leaning towards regarding
future moves. (Hepsen and Tas, 2014) using panel data
series, the effects of macroeconomic indicators on the
volume of the gross domestic product were investigated,
results of this study will assist investors and G20 nations in
developing macroeconomic policies that are more successful.
From a policy standpoint, the government's response to these
indicators is framed by the potential ups and downs in the
macro indicators' future. Future values may make it more
likely for investors to make careful investments in the
financial market.

2. Cointegration Relationship (CR)

Cointegration Relationship is a dependent variable here,
Cointegration, in the world of finance and financial markets,
especially the stock markets, implies a long-term stable and
predictable relationship between the returns or prices of
different assets. To address the problem of a spurious
regression, that is, when two non-stationary time series
variables seem to be related but do not have a significant,
long-term, or stable connection. Cointegration became a
concept in the field of statistics. Cointegration theory posits
that although individual time series may be non-stationary,
volatile in the short run, and have random walks, they are
still linked by a stable equilibrium relationship and have a
common stochastic trend in the long run. (Wang, 2012)
unsmooths the valuation-based property return indices, the
study suggests a multivariate method that makes use of
information inferred from other wvariables underlying
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economic relationships and cointegration relationships, the
methodology is employed to analyse and rectify any
smoothing present in the UK property return indexes. (Kiran,
2021) Using Robinson (1994a) tests for fractional integration
and cointegration in place of the traditional methods, this
research investigates the long-term link between oil prices
and stock market prices of G7 countries. The existence of a
fractional cointegration link between oil prices and stock
market prices is investigated for any given series. Test
findings on the residuals from the cointegrating regressions
show that, in contrast to the other indices, there is evidence
of fractional cointegration between oil prices and the DAX
30, Dow Jones, FTSE 100, and SP-TSX. (Dirican and Canoz,
2017) The prices of Bitcoin and the top US and Chinese
stock market indexes are found to be cointegrated. It is clear
from this that investors in various stock markets may be
swayed by the price of Bitcoin when making long-term
investment decisions (Zhao et al., 2017) examines the long-
term relationship between the European market's carbon
pricing, the price of coal, the economy, and temperature in
China's ETS pilot programs. Owing to the fact that each
variable has structural breakdowns, cointegration techniques
that take into account one and two structural breaks are used.
The long-run cointegration link between the carbon price and
its variables is demonstrated by the results. In terms of
explaining the real relationship, the cointegration model with
structural fractures performs Dbetter than traditional
cointegration models. With the exception of Shanghai's
economy, every variable has a considerable impact on the
price of carbon, with coal prices being the main determinant.
(Camba et al., 2020) The cointegration relationship and
causal association between internet penetration and
broadband subscription and economic growth from the ten
ASEAN countries between 2000 and 2016 are examined in
this study. It was decided to create a pooled multiple
regression model that would show GDP growth in relation to
broadband subscription and internet penetration. A long-run
equilibrium relationship between the three variables was
assessed using the Johansen-Fisher panel cointegration, and
the direction of causality was determined by estimating the
panel-based vector error correction model (VECM). (Canoz,
and Dirican, 2017) Exploring whether Bitcoin's price sways
stock market trading decisions is akin to unravelling a tightly
wound spool of thread. This study narrows its focus solely on
the investment aspect of Bitcoin, which currently casts a long
shadow over other cryptocurrency roles like money and
payment systems due to its prominence in financial
discussions. The methodology employed here ventures into
uncharted waters by examining the cointegration
relationships between cryptocurrencies and various stock
market indices—a path not previously trodden in academic
research. By employing the ARDL boundary test, this
investigation seeks to discern patterns between selected stock
indexes and Bitcoin, standing out as both a pioneer among its
peers and holding the largest share in this digital frontier.
(Tandon and Paramati, 2013) this study explores the intricate

dance between Australia's stock market and eighteen
emerging frontier markets across five diverse regions. By
examining weekly closing prices from broad market indices,
we delve into both the immediate and enduring ties that bind
these financial landscapes. The relationship, much like a
slowly unfolding drama on a grand stage, reveals modest yet
evolving connections through time. As if navigating an
ancient map where new lands gradually come into focus, our
analysis employs the AGDCC GARCH model to trace these
subtle shifts in correlation patterns. While some relationships
remain as faint whispers carried by trade winds across vast
oceans of economic activity, others have strengthened
slightly under specific conditions such as during global
financial disturbances. In this complex web woven by
globalization's invisible hands—a tapestry featuring threads
from continents apart—the Australian market stands not as a
conqueror but rather akin to an old sage: experienced yet
constantly learning from its younger counterparts scattered
around globe's mosaic.

3. CONTROL VARIABLES

So as to isolate the impact of WOB on the FP of the firm,
certain variables are held constant. The variables are
Leverage, Company Age and Company Size.

4. GDP

In essence, the gross domestic product, or GDP, measures
the total value of every commodity produced based on a
nation’s borders within a specific timeframe, commonly a
year or quarter. It is often considered a critical indicator of an
economy’s size and state and is one of the most widely used
indicators to gauge the success of a country’s economy. This
has frequently been used control variable (Ionascu et al.,
2018; Kamath, 2022; Singh et al.,2021; Srivastava et al.,
2018)

5. IMPACT OF STOCK MOVEMENTS AND
COINTEGRATION RELATIONSHIP

(Phiri et al., 2023) uses daily data covering the period from
February 2, 2020 to August 28, 2021 to investigate the co-
movement between the key equity market stock returns in the
G20 countries and the worldwide COVID-19 indicators
(cases, recoveries, and deaths). Our empirical findings
demonstrate that during the course of the time window, there
has been a flip in the co-movement between COVID-19 and
G20 stock returns between positive and negative correlations.
Further findings from the wavelet coherence analysis show
that for cases and deaths, negative (positive) co-movements
are more mixed and primarily manifest as lower (higher)
frequencies. The results also demonstrate that the short-
frequency components are associated with times around the
first declaration of the pandemic and the subsequent COVID-
19 virus variations.

The biggest unregulated bitcoin derivatives market, BitMEX
lists contracts that can be used for hedging and leverage
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trading. We analyse its price discovery and hedging efficacy
using minute-by-minute data. The efficiency of its hedging
and price discovery are examined by (Alexander et al.,
2019). We find that prices on the main bitcoin spot
exchanges are influenced by BitMEX derivatives. Important
factors that influence price discovery include relative trading
volumes, bid-ask spreads, and inter-exchange spreads.
Subsequent investigation reveals that BitMEX futures are an
efficient hedge against spot price volatility, have positive net
spillover effects, and are more informationally efficient than
bitcoin spot pricing. Based on our research, regulators should
give the validity of BitMEX and its contracts first priority.

Examines the dynamic mechanism of volatility spillovers
between the G20 stock markets and important global
financial indicators. (Korkusuz et al., 2023) integrates
complex network theory with a bivariate GARCH-BEKK
model to investigate volatility spillover relations. In
particular, we use the spatial connectivity of spillovers (i.e.,
nodes and edges) to build a volatility network of global
financial markets. The results demonstrate that over the five
sub-periods that were investigated, the spillover linkages

between global variables and G20 markets differ
significantly. Interestingly, networks during crisis times are
far denser than during non-crisis times. The Global Financial
Crisis (2008) and the COVID-19 Crisis (2020) are two crisis
periods that can be compared. According to network
statistics, the later period's volatility spillovers are more
intense and transitive than the former. implies that there is a
faster spread of financial instability (Pradhan et al., 2021)
examines the possibility of Granger causal linkages between
economic growth, inflation rate, real interest rate, bond
market development, and stock market development. aims to
broaden the discussion of economic growth by delving
deeper than is typically done in the literature into the
potential effects of developments in the bond and stock
markets on growth. offers empirical evidence that the
development of the stock and bond markets is correlated with
the rate of inflation, real interest rates, and economic growth.
The most convincing outcome of the panel Granger causality
test is that the development of the bond and stock markets,
the rate of inflation, and the real interest rate are all
observable long-term drivers of economic growth.

Therefore, we propose the following conceptual model in Figure I:

Stock movements of
G20 countries

Cointegration
Relationship

Control variable

GDP

Figure 1. Conceptual model.

Source: Authors.

The Covid-19 pandemic's effects on stock market returns and
volatility in the G20 countries (Caporale et al., 2022). This
analysis uses a far more sophisticated Covid-19 index based
on a Balanced Worth (BW) methodology in place of Covid-
19 deaths, and it accounts for heterogeneity by providing
additional estimates for the G7 and the remaining countries

(non-G7) separately. The analysis is based on a
comprehensive dynamic panel model that takes into account
the effects of both the epidemiological situation and
restrictive measures as well as fiscal and monetary responses.
Therefore, we propose the hypothesis:
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(H1): There exists a long term relationship or cointegration
between the stock movements of G20 countries.

(HO): There is a no long term relationship or cointegration
between the stock movements of G20 countries.

This hypothesis suggests that either the stock movements of
G20 countries move independently or move together in the
long run. For testing this hypothesis we have applied
cointegration analysis to the stock movements of the G20
countries and by analyzing the result we can determine if
there is a long term relationship between the stock prices of
these countries.

The general form of a cointegration equation for two
variables Yt and Xt can be expressed as:

Yt=a+BXt+etY=a+pXttet (1)
Where:

e Yt is the dependent variable.

e Xt is the independent variable.
e ¢ is the intercept term.

e [ is the coefficient representing the
relationship between YtYz and XtXz.

long-term

e ¢t is the error term, which captures short-term deviations
from the long-term equilibrium.

The coefficient f indicates the strength and direction of the
long-term relationship between the variables. If g is
statistically significant and positive, it suggests a positive
long-term relationship between Yt and Xt, while a
statistically significant negative coefficient indicates a
negative long-term relationship.

In a multivariate setting with more than two variables, the
cointegration equation becomes more complex, involving
multiple independent variables and possibly lagged terms to
account for dynamics in the system. The specific form of the
equation depends on the model specification and estimation
technique used in the analysis.

6. RESEARCH GAP IDENTIFICATION

There is a significant lack of research focused on examining
the cointegration relationship between stock movements and
in exploring the broader macro-financial linkages between
G20 countries. This involve investigating how factors such
as GDP growth, inflation cointegrate with stock market
integration.

7. METHODOLOGY
Research Design

The research is conducted using a quantitative empirical research
design. The purpose of this research design is to systematically

collect and analyse to test hypotheses, econometric
techniques are used in this quantitative empirical research
design to assess the cointegration linkages between the stock
movements of the G20 countries.

Sampling Design

The sampling has been done through Convenience sampling.
20 countries have been considered for the present study.
Collected data from different national stock exchanges of
these countries.

Data collection

The study is conducted for the last 20 years data, i.e., from
1992 to 2022. All the data collected are secondary data and it
has been collected from a secondary source.

Data Analysis Techniques

Data Analysis includes usage of statistical and logical
methods to comprehend the scope of the data, organize its
structure, condense it, and visualize it using tables, graphs,
and charts. Also, to draw conclusions and develop
judgements, it incorporates statistical and probability data.
Data must be gathered from trustworthy, objective sources
and managed with integrity in order to be subject to good
data analysis practices. To achieve accurate and significant
results, it also necessitates the adoption of proper data
collecting and analysis procedures. The techniques of data
analysis employed in this study, with the help of data
analysis tool E views are discussed below in more detail.

Cointegration Analysis

A statistical method for analysing the long-term equilibrium
relationship between two or more non-stationary time series
variables is cointegration analysis. It is especially helpful in
the fields of economics and finance, where researchers
frequently work with a variety of variables that, although
displaying short-term volatility, may be connected in the
long run.

Once cointegration is proven, it suggests that the variables
have a long-term link and that they have a tendency to move
in tandem over time. Developing econometric models,
predicting, and comprehending the underlying financial or
economic dynamics all benefit from this information.

Cointegration analysis is useful in many areas, such as
international trade, finance, macroeconomics, and more. For
instance, in macroeconomics, it's used to examine the link
between important economic variables like consumption,
investment, and income. In finance, it's used to find pairings
of assets for pairs trading techniques. Cointegration analysis
is a frequently employed method in empirical research across
various fields, as it is a potent instrument for comprehending
the long-term interactions among non-stationary time series
variables.
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Johansen test

A statistical technique used to ascertain if a set of time series
data is cointegrated is the Johansen test, also referred to as
the Johansen cointegration test. The presence of
cointegration suggests that the variables have a long-term
equilibrium relationship, which means that even if they may
display short-term oscillations, over time they move together.
This is especially helpful for financial and economic
analysis, since correlations between several time series
variables are frequently sought for by researchers. It is
important to comprehend cointegration before attempting the
Johansen test. Time series variables can show short-term
departures from a stable, long-term relationship, but
cointegration is a statistical feature that shows this
relationship is stable over the long term. In the banking
industry, for example, it is possible that two stock values,

8. DATA ANALYSIS

despite short-term swings, have a tendency to move together
over the long term.

The Vector Error Correction Model is the foundation for the
Johansen test. The Vector Autoregression (VAR) model is
expanded upon by this model. Every variable in a VAR
model is regressed on both the lagged values of the other
variables in the system and its own lagged values. In order to
account for wvariations from long-term equilibrium
connections among the variables, the VECM adds error
correction components to the VAR model.

The maximum eigenvalue statistic and the trace statistic are
the two primary statistics used in the Johansen test. The
number of cointegrating relationships in the system is
ascertained using these statistics.

TABLE 1: Cointegration Table

G20 Countries with Cointegration
countries
Argentina Australia Brazil Canada Italy Japan Korea | Mexico
tve tve tve tve -ve -ve
Australia Argentina Brazil Canada Italy Japan Korea | Mexico | Russia UK
tve tve tve tve -ve -ve -ve tve
Brazil Argentina | Australia Canada Italy Japan
tve tve tve tve
Canada Argentina | Australia Brazil Italy Japan Korea | Mexico
tve tve tve tve -ve -ve
China Argentina | Australia Brazil Italy Japan Korea | Mexico
tve tve tve tve -ve -ve
France Argentina | Australia Brazil Japan Korea UK
tve tve tve -ve tve
Germany Argentina | Australia Brazil Italy Japan UK
tve tve tve tve tve
India Argentina | Australia Brazil Italy Japan Korea | Mexico UK
tve tve tve tve -ve -ve tve
Indonesia Argentina | Australia Brazil Italy Japan Korea | Mexico UK
tve tve tve tve -ve -ve tve
Italy Argentina | Australia Brazil Canada Indonesia | Korea | Mexico UK
tve tve tve -ve -ve -ve tve
Japan Argentina | Australia Brazil Canada Indonesia Italy Korea | Mexico UK
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tve tve tve tve -ve -ve -ve -ve tve
Korea Argentina | Australia Brazil Indonesia Italy Japan | Mexico UK UsS
tve tve tve -ve -ve -ve tve -ve
Mexico Argentina | Australia Brazil Canada Indonesia | Japan Korea UK uUsS
tve tve tve tve -ve -ve -ve -ve -ve
Russia Argentina | Australia Brazil Canada Indonesia | Japan Korea | Mexico
tve tve tve tve -ve -ve -ve -ve
Saudi Arabia | Argentina | Australia Brazil Canada Indonesia | Japan Korea UK uUsS
tve tve tve tve -ve -ve -ve -ve -ve
South Africa | Argentina | Australia Brazil Canada Indonesia Italy Japan Korea | Turkiye
tve tve tve tve -ve -ve tve -ve -ve
Turkiye Argentina | Australia | Indonesia Italy Japan Korea UK uUs
tve tve -ve -ve -ve -ve -ve
UK Argentina | Australia Brazil Canada Indonesia Italy uUsS
tve tve tve tve -ve -ve tve
UsS Argentina | Australia Brazil Indonesia Italy Japan Korea UK
tve tve tve -ve tve -ve tve
Interpretation: The above table give a clear picture of the = Johansen Test Analysis
G20 countries relationship between each other. The .
cointegration analysis was taken among the countries to 1 Country: Argentina
interpret about the type of relationship like short term or Hvoothesizod T 0.05
g : : : ypothesi race .
long-term relation of one particular country to rest countries. No.of CE(s)  Eigenvalue Statistic Critical Value
After the cointegrati taking the GDP of all tries it'
er the cointegration by. aking e.G of all countries it's None * 0.089763 429 6078 998.9079
shows that the countries like Australia, Argentina, Brazil and At most 1 * 0.921918 2805741 187 4701
Canada are cointegrated to almost more than half of At most 2 * 0.881319 901 5949 150 5585
countries and US to least countries. Brazil is the country At most 3 * 0.790283 135 4535 1177082
which cointegrated with only 5 countries. Atmost1* 0.958108 310.8540 187.4701
) ) . Atmost2* 0.894258 212.5017 1:50.5585
Due to economic growth, and financial stability Japan plays a At most3* 0.800407 142 85372 117.7082
pivotal role in establish the relationship with all the g20 Atmostd* 0.672884 92 89647 88.80380

countries except Indonesia. Cointegration can be find out by
considering the value of Trace statistics and maximum eigen
value. But when there is different value of trace statistics and
eigen value then, Trace statistics is considered as the best
parameter to get the results of cointegration. Here from the
above table, we can see that a particular country is having
both positive and negative cointegration with other countries,
when there is a positive cointegration that means they have a
long-term relationship with that particular country and when
negative cointegration is established it means it has a short-
term impact on that particular country.

The Below table of all the g20 countries from Argentina to
US gave the results with the countries it is established the
strong, weak, short term or long-term relationship.

Figure I: Cointegration with countries: Argentina, Brazil,
Canada, Italy, Japan, Korea, Mexico

Hypothesis of Johansen Test:

HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it reject the hypothesis and shows the Cointegration.

From the above Fig.I :

For Argentina, the trace values are 422.6,280.5,201.5,
135.42, 310.85, 212.5, 142.85,92.89 for the countries
Australia, Brazil, Canada, Italy, Japan, Korea, Mexico
respectively and the critical values are 228.29, 187.47,
150.55,117.70, 187.4, 150.5, 117.69 and 88.80, which shows
that due to the greater value of trace value it rejects null
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hypothesis as a result Argentina has the Cointegration with
these countries

2. Country: Australia

Hypothesized Trace 0.05
No.of CE(s)  Eigenvalue Statistic Critical Value Prob.™
Mone * 0.989763 422 6078 228.2979 0.0000
Atmost1* 0.921918 2805741 187.4701 0.0000
Atmost2* 0.881319 201.5242 150.5585 0.0000
Atmost3* 0.790283 135.4535 117.7082 0.0024
Atmost1* 0.962429 293.8087 1874701 0.0000
Atmost2* 0.815363 192.0812 150.5585 0.0000
Atmost3d* 0.747870 139.7109 117.7082 0.0010
Atmost4* 0.635024 96.09883 £8.80380 0.0113
Atmost5* 0.579115 £5.75318 63.87610 0.0345
Almost1* 0.421579 2702754 2587211 0.0358

Figure II: Cointegration with countries: Argentina, Brazil,
Canada, Italy, Japan, Korea, Mexico, Russia, UK

Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig I1:

For Australia, the trace values are 422.60, 280.57, 201.52,
135.45, 293.80, 192.08, 139.71, 96.99, 65.75, 27.02 for the
countries Argentina, Brazil, Canada, Italy, Japan, Korea,
Mexico, Russia, UK respectively and the critical values are
228.29, 187.47, 150.55, 117.70, 187.4, 150.5,
117.69,88.80,63.87,25.87 which shows that due to the
greater value of trace value it rejects null hypothesis as a
result Australia has the Cointegration with these countries

3.Country: Brazil

Hypothesized Trace 0.05
No.of CE(s)  Eigenvalue Statistic Critical Value Prob.**

Mone * 0.989763 422 6078 2282979 0.0000
Atmost1* 0.921918 280.5741 1874701 0.0000
Atmost2* 0.881319 201.5242 150.5585 0.0000
Atmost3* 0.790283 135.4535 117.7082 0.0024

At most1* 0.955431 2041725 187.4701 0.0000
At most 2 * 0.933846 197.7404 150.5585 0.0000
Figure III: Cointegration with countries: Argentina,

Australia, Canada, Italy, Japan
Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig I1I:

For Brazil, the trace values are 422.60,187.47,160.55,117.70,
187.47,150.55 for the countries Argentina, Australia,
Canada, Italy, Japan respectively and the critical values are
228.29, 187.47, 150.55, 117.70, 187.4, 150.55 which shows
that due to the greater value of trace value it rejects null
hypothesis as a result Brazil has the Cointegration with these
countries.

4. Country: Canada

Hypothesized Trace 0.05
No.of CE(s)  Eigenvalue Statistic Critical Value Prob.*™*
MNone * 0.989763 422 6078 2282979 0.0000
Atmost1* 0.821918 2805741 1874701 0.0000
Atmost2* (0.881319 201.5242 150.5585 0.0000
Atmost3* 0.790283 1354535 117.7082 0.0024
Atmost1* 0.950317 3202468 1874701 0.0000
Atmost2* 0.888990 2271820 150.5585 0.0000
Atmost3* 0.827318 150.0399 117.7082 0.0000
At mostd * 0.753508 104.5942 88.80380 0.0023
Figure IV: Cointegration with countries: Argentina,

Australia, Brazil, Italy, Japan, Korea, Mexico
Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it reject the hypothesis and shows the Cointegration.

From the above Fig IV:

For Canada, the trace values are 422.60,280.57, 201.52,
135.45,320.24, 227.18, 159.03, 104.59 for the countries
Argentina, Australia, Brazil, Italy, Japan, Korea, Mexico
respectively and the critical values are 228.29, 187.47,
150.55, 117.70, 187.4, 150.55, 117.70, 88.80 which shows
that due to the greater value of trace value it rejects null
hypothesis as a result Canada has the Cointegration with
these countries.

5. Country: China

Hypothesized Trace 0.05
No.of CE(s)  Eigenvalue Statistic Critical Value Prob.™
Mone * 0.889763 422 6078 228.2979 0.0000
Atmost1* 0.921918 2805741 1874701 0.0000
Atmost2* 0.881319 2015242 150.5585 0.0000
Atmost3* 0.790283 1354535 117.7082 0.0024
Atmost1* 0.961804 342 6907 187 4701 0.0000
Atmost2 * 0.938922 2414015 150.5585 0.0000
Atmost3* 0.874600 154.7380 117.7082 0.0000
Atmost4 * 0.658270 90.35221 £8.80380 0.0385

Figure V: Cointegration with countries: Argentina,

Australia, Brazil, Italy, Japan, Korea, Mexico

Hypothesis of Johansen Test:
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HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig V:

For China, the trace values are 422.60,280.57, 201.52,
135.45,342.69, 241.40,154.70 for the countries Argentina,
Australia, Brazil, Italy, Japan, Korea, Mexico respectively
and the critical values are 228.29, 187.47, 150.55, 117.70,
187.4, 150.55, 117.70, 88.80 which shows that due to the
greater value of trace value it rejects null hypothesis as a
result China has the Cointegration with these countries

6. Country: France

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.*
Mone * 0.989763 422 6078 228.2979 0.0000
Atmost1* 0.921918 2805741 187 4701 0.0000
At most2* 0.881319 201.5242 150.5585 0.0000
Atmost3* 0.790283 135.4535 117.7082 0.0024
Atmost1* 0.955431 2041725 1874701 0.0000
Atmost2* 0.933846 197.7404 150.5585 0.0000
Atmost1® 0460506 3110800  25.87211 0.0102
Figure VI: Cointegration with countries: Argentina,

Australia, Brazil, Japan, korea, UK
Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig VI:

For France, the trace values are 422.60,280.57, 201.52,
135.45, 294.17, 197.74, 31.10 for the countries Argentina,
Australia, Brazil, Japan, korea, UK respectively and the
critical values are 228.29, 187.47, 150.55, 117.70, 187.4,
150.55, 25.87 which shows that due to the greater value of
trace value it rejects null hypothesis as a result France has the
Cointegration with these countries

7. Country: Germany

Hypothesized Trace 0.05
Mo.of CE(s)  Eigenvalue Statistic Critical Value Prob.*™
None * 0.989763 4226078 228.2079 0.0000
Atmost1* 0.921918 280.5741 187 4701 0.0000
Atmost2* 0.881319 201.5242 150.5585 0.0000
Atmost3* 0.790283 135.4535 117.7082 0.0024
Atmost1* 0.964408 308.5680 1874701 0.0000
Atmost2* 00.940880 205.1631 150.5585 0.0000
At most 1* 0.436187 25.99699 2587211 0.0483

Figure VII: Cointegration with countries: Argentina,

Australia, Brazil, Italy, Japan, UK

Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig VII:

For Germany, the trace values are 422.60, 280.57, 201.52,
135.45, 308.56, 205.16, 25.99 for the countries Argentina,
Australia, Brazil, Italy, Japan, UK respectively and the
critical values are 228.29, 187.47, 150.55, 117.70, 187.4,
150.55, 25.87 which shows that due to the greater value of
trace value it rejects null hypothesis as a result Germany has
the Cointegration with these countries.

8. Country: India

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.989763 422 6078 228.2979 0.0000
At most1* 0.921918 280.5741 187.4701 0.0000
At most2* 0.881319 201.5242 150.5585 0.0000
Atmost3* 0.790283 135.4535 117.7082 0.0024
Atmost 1* 0.981869 330.0555 187.4701 0.0000
Atmost 2 * 0.916188 2147416 150.5585 0.0000
Atmost3* 0.736367 137.8870 117.7082 0.0015
Atmost4 * 0.660826 96.55791 88.80380 0.0123

Figure VIII: Cointegration with countries: Argentina,
Australia, Brazil, Italy, Japan, Korea, UK

Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig VIII:

For India, the trace values are 422.60, 280.57, 201.52,
135.45, 339.05, 214.74, 137.88, 96.55 for the countries
Argentina, Australia, Brazil, Italy, Japan, Korea, UK
respectively and the critical values are 228.29, 187.47,
150.55, 117.70, 187.4, 150.55, 117.70,88.80 which shows
that due to the greater value of trace value it rejects null
hypothesis as a result India has the Cointegration with these
countries.

9. Country: Indonesia

Hypothesized Trace 0.058
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
Mone * 0.989763 422 6078 228.2979 0.0000
Atmost1* 0.921918 280.5741 187.4701 0.0000
Atmost2* 0.881319 201.5242 150.5585 0.0000
Atmost3*  0.790283 1354535 117.7082 0.0024
Atmost1* 0.983204 3218731 187 4701 0.0000
At most 2 * 0.880928 195.0214 150 5585 0.0000
Atmost 3* 0.726837 129.0526 117.7082 0.0079
At most 4 * 0.653449 88.82426 88.80380 0.0498
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Figure IX: Cointegration with countries: Argentina,

Australia, Brazil, Italy, Japan, Korea, UK
Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig IX:

For Indonesia, the trace values are 422.60, 280.57,
201.52,135.45,321.87,195.02, 129.05, 88.82 for the countries
Argentina, Australia, Brazil, Italy, Japan, Korea, UK
respectively and the critical values are 228.29, 187.47,
150.55, 117.70, 187.4, 150.55, 117.70,88.80 which shows
that due to the greater value of trace value it rejects null
hypothesis as a result Indonesia has the Cointegration with
these countries.

10. Country: Italy

Hypothesized Trace 0.05
No.of CE(s)  Eigenvalue Statistic  Critical Value Prob.*
None * 0.980565 4217523 228.2979 0.0000
Atmost1* 0962340 200.5019 1874701 0.0000
Atmost2*  0.861458 197 9380 150.5585 0.0000
Atmost3*  (.716862 136 6639 117.7082 0.0019
Atmostd* (0678634 07 54738 $8.80380 0.0101
Atmost1*  0.083204 31873 1874701 0.0000
Atmest2*  (0.880928 1950214 150.5585 0.0000
Atmostd*  (0.726837 12010526 117.7082 0.0079
Atmostd*  (.653440 88.82426 88.80380 0.0498

Figure X: Cointegration with countries: Argentina,

Australia, Brazil, Canada, Indonesia, Korea, Mexico, UK
Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig X:

For Italy, the trace values are 421.75, 299.59, 197.93,
136.66, 97.54, 321.87, 195.02, 129.05, 88.82 for the
countries Argentina, Australia, Brazil, Canada, Indonesia,
Korea, Mexico, UK respectively and the critical values are
228.29, 187.47, 150.55, 117.70, 88.80, 187.47, 150. 55,
117.70,88.80 which shows that due to the greater value of
trace value it rejects null hypothesis as a result Italy has the
Cointegration with these countries.

11. Country: Japan

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.981808 427 9897 2282979 0.0000
Atmost1* 0.953859 303.7790 187.4701 0.0000
At most 2 * 0.860503 208.3540 150 5585 0.0000
At most3* 0.847273 147.2930 117.7082 0.0002
At most4 * 0.734024 89.04078 88.80380 0.0481
Atmost1* 0.963204 3218731 1874701 0.0000
Atmost 2 * 0.880928 195.0214 150.5585 0.0000
Atmost3* 0.726837 129.0526 117.7082 0.0079
Atmost4 ™ 0.653449 88.82426 88.80380 0.0498
Atmost 1™ 0.430123 2883021 2587211 0.0208
Figure XI: Cointegration with countries: Argentina,

Australia, Brazil, Canada, Indonesia, Italy, Korea, Mexico,
UK

Hypothesis of Johansen Test:

HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig XI:

For Japan, the trace values are
427.98,303.77,208.35,147.29,89.04,321.87,195.02,  129.05,
88.82,28.82 for the countries Argentina, Australia, Brazil,
Canada, Indonesia, Italy, Korea, Mexico, UK respectively
and the critical values are 228.29, 187.47, 150.55, 117.70,
88.80, 187.47, 150. 55, 117.70,88.80,25.87 which shows that
due to the greater value of trace value it rejects null
hypothesis as a result Japan has the Cointegration with these
countries.

Hypothesized Trace 0.05
No.of CE(s)  Eigenvalue Statistic Critical Value Prob.**
None * 0.994904 445 3094 2282979 0.0000
Atmost1* 0.929703 2816532 187 4701 0.0000
Atmost2* 0.890316 199.3474 150.5585 0.0000
Almost3* 0.778908 130.8327 117.7082 0.0057
At most 1+ 0.983294 3218731 187 4701 0.0000
Atmost 2 * 0.880928 195.0214 150.5585 0.0000
At most 3 * 0.726837 120.0526 117.7082 0.0079
Atmost 4 * 0.653449 88.82426 88.80380 0.0498
Atmost1* 0.415053 3015272 2587211 0.0138
Almost2* 0.353663 13.52045 12.51798 0.0338
12. Country: Korea
Figure XII: Cointegration with countries: Argentina,

Australia, Brazil, Indonesia, Italy, Japan, Mexico, UK, US
Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.
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From the above Fig XII:

For Korea, the trace values are 445.30,
281.65,199.34,130.83, 321.87,195.02,129.05, 88.82, 30.15,
13.52 for the countries Argentina, Australia, Brazil, Canada,
Indonesia, Italy, Korea, Mexico, UK respectively and the
critical values are 228.29, 187.47, 150.55,
117.70,187.47,150.55, 117.70,88.80,25.87,12.51  which
shows that due to the greater value of trace value it rejects
null hypothesis as a result Korea has the Cointegration with
these countries.

13. Country: Mexico

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.*™
None * 0.991929 473.3434 228.2979 0.0000
Atmost1* 0.972473 323.9392 187 4701 0.0000
Atmost 2 * 0.806989 212 5694 150.5585 0.0000
Atmost 3 * 0.797150 1421089 117.7082 0.0006
Atmost4 * 0.721131 92.65493 88.80380 0.0256
At most1* 0.983204 321.87H 1874701 0.0000
At most2 * 0.880028 195.0214 150.5585 0.0000
Atmost3* 0.726837 129.0526 117.7082 0.0079
At most4 * 0.653444 88.82426 88.80380 0.0498
Atmost1* 0.387797 26.37960 25.87211 0.0432

Figure XIII: Cointegration with countries: Argentina,
Australia, Brazil, Canada, Indonesia, Japan, Korea, UK, US

Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig XIII:

For Mexico, the trace values are 473.34, 323.93,212.56,
142.10,92.65, 321.87, 195.02,129.05, 88.802,26.37 for the
countries Argentina, Australia, Brazil, Canada, Indonesia,
Japan, Korea, UK, US respectively and the critical values are
228.29, 187.47, 150.55, 117.70,,88.80,187.47,
150.55,117,88.80,25.87 which shows that due to the greater
value of trace value it rejects null hypothesis as a result
Mexico the Cointegration with these countries.

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.992855 464 5708 2282979 0.0000
Atmost1* 0.947950 311.3886 187 4701 0.0000
Atmost 2 * 0.905818 2197668 150.5585 0.0000
Atmost3* 0.824192 146.5285 117.7082 0.0002
Atmost4 * 0.712738 9263934 88.80380 0.0257
Atmost1* 0.983294 321.8731 1874701 0.0000
At most 2 * 0.880928 195.0214 150.5585 0.0000
Atmost3* 0.726837 129.0526 117.7082 0.0079

14. Country: Russia

Figure XIV: Cointegration with countries: Argentina,
Australia, Brazil, Canada, Indonesia, Japan, Korea, Mexico

Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig XIV:

For Russia, the trace values are 464.57, 311.388, 219.76,
146.52, 92.63, 321.87, 195.02, 129.05 for the countries
Argentina, Argentina, Australia, Brazil, Canada, Indonesia,
Japan, Korea, Mexico respectively and the critical values are
228.29, 187.47, 150.55, 117.70,,88.80,187.47, 150.55,117.70
which shows that due to the greater value of trace value it
rejects null hypothesis as a result Russia the Cointegration
with these countries

15. Country: Saudi Arabia

Hypothesized Trace 0.05
No.of CE(s)  Eigenvalue Statistic Critical Value Prob.*
MNone * 0.9945091 480.4942 228.2979 0.0000
Atmost1* 0.841205 318.6814 187 4701 0.0000
Atmost2 * 0.919767 230.8368 150.5585 0.0000
Atmost3* 0.795615 152 6293 117.7082 0.0001
Atmost4 * 0.764884 103.4080 88.80380 0.0030
Atmost 1+ 0983204 3218731 187 4701 0.0000
Atmost 2 * 0.860928 1850214 150.5585 0.0000
Atmost3* 0.726837 1200526 117.7082 0.0079
Atmost 1* 0432512 31.14120 2587211 0.0100
Atmost2* 0.354687 13.57860 1251798 0.033
Figure XV: Cointegration with countries: Argentina,

Australia, Brazil, Canada, Indonesia, Japan, Korea, UK, US
Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig XV:

For Saudi Arabia, the trace values are 480.49, 318.68,
230.83,152,62, 103.40, 321.87, 195.02,129.05, 31.14, 13.57
for the countries Argentina, Australia, Brazil, Canada,
Indonesia, Japan, Korea, UK, US respectively and the critical
values are 228.29, 187.47, 150.55, 117.70,,88.80,187.47,
150.55,117.70,25.87, 12.51 which shows that due to the
greater value of trace value it rejects null hypothesis as a
result Saudi Arabia the Cointegration with these countries.



Cointegration between Stock Movements of G20 Countries

309

16. Country: South Africa

Hypothesized Trace 0.05
Mo. of CE(s) Eigenwvalue Statistic Critical Value Prob.**
Mone * 0.982693 4207512 2282979 0.0000
Atmost1* 0.955713 303.9944 1874701 0.0000
Atmost 2 * 0.891152 207.3657 150.5585 0.0000
Atmost3* 0.778885 138.6140 117.7082 0.0013
Atmost4 * 0.710543 91.83274 88.80380 0.0297
Atmost 1™ 0.983294 321.8731 187.4701 0.0000
Atmost2* 0.880928 195.0214 150.5585 0.0000
Atmost 3 * 0.726837 120.0526 117.7082 0.0079
At most 4 * 0.653449 88.82426 88.80380 0.0498
Atmost1® 0469046 4203980 4291525  0.0497
Figure XVI: Cointegration with countries: Argentina,

Australia, Brazil, Canada, Indonesia, Japan, Korea, UK, US
Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig XVI:

For South Africa, the trace values are 429.75,
303.99,207.35,138.61, 91.83, 321.87,
195.02,129.05,88.82,42.93 for the countries Argentina,

Australia, Brazil, Canada, Indonesia, Italy, Japan, Korea,
Turkey respectively and the critical values are 228.29,
187.47, 150.55, 117.70,,88.80,187.47, 150.55,117.70, 88.80,
42.91 which shows that due to the greater value of trace
value it rejects null hypothesis as a result South Africa the
Cointegration with these countries.

Hypothesized Trace 0.05
No.of CE(s)  Eigenvalue Statistic Critical Value Prob.**
None * 0.980052 414 5851 2282979 0.0000
Atmost 1 * 0.825235 271.6638 187 4701 0.0000
Atmost 2 * 0.807948 191.2681 150.5585 0.0000
Atmost1* 0.963204 321.8TH 1874701 0.0000
At most2 ¥ 0.880928 195.0214 150.5585 0.0000
Atmost3 ™ 0.726837 120.0626 117.7082 0.0079
At most4 * 0.653449 88.82426 88.80380 0.0498
Atmost1* 0.432512 31.14120 25 87211 0.0100
Atmost2 ™ 0.354687 13.57860 1251798 0.0331

17. Country: Turkey

Figure XVII: Cointegration with countries: Argentina,
Australia, Brazil, Canada, Indonesia, Japan, Korea, UK, US

Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig XVII:

For Turkey, the trace values are 414.58, 271.66, 191.26,
321.87, 195.02, 129.05, 88.82, 31.14, 13.57 for the countries

Argentina, Australia, Indonesia, Italy, Japan, Korea, UK, US
respectively and the critical values are 228.29, 187.47,
150.55,187.47,150.55, 117.70,,88.80,25.87,12.51  which
shows that due to the greater value of trace value it rejects
null hypothesis as a result Turkey the Cointegration with
these countries.

18. Country: UK

Hypothesized Trace 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Value Prob.*™
None * 0.992343 460.0624 228.2979 0.0000
Atmost1* 0.973117 300.9281 1874701 0.0000
Atmost2* 0.861021 197.8237 150.5585 0.0000
Atmost3* 0.768077 136.6474 117.7082 0.0019
Atmost4 * 0.684297 91.34559 88.80380 0.0324
Atmost1* 0.888572 189.6709 150 5585 0.0001
Atmost2* 0.733671 121.6453 117.7082 0.0275
Al mnst 2 * 0 AR4RA7 13 57880 12 51798 nnas

Figure XVIII: Cointegration with countries: Argentina,
Australia, Brazil, Canada, Indonesia, Japan, Korea, UK, US

Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.

From the above Fig XVIII:

For UK, the trace values are 460.96, 309.92, 197.82, 136.64,
91.34,189.67, 121.64, 13.57 for the countries Argentina,
Australia, Brazil, Canada, Indonesia, Italy, US respectively
and the critical values are 228.29, 187.47, 150.55,
117.70,,88.80,150.55,117.70,12.51 which shows that due to
the greater value of trace value it rejects null hypothesis as a
result UK the Cointegration with these countries.

19. Country: US

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.*
None * 0.992720 439.4501 2282979 0.0000
Atmost 17 0.911252 286.8467 1874701 0.0000
Atmost2* 0.897778 211.7660 150.5585 0.0000
Atmost1* 0.975666 362.3346 187.4701 0.0000
Atmost 2 * 0.920803 2471425 150.5585 0.0000
Atmost 3 * 0.872209 168.5321 117.7082 0.0000
At most 4 * 0.771474 104.7538 88.80380 0.0022
Atmost 1~ 0.432512 31.14120 25.87211 0.0100

Figure XIX: Cointegration with countries: Argentina,
Australia, Brazil, Canada, Indonesia, Japan, Korea, UK, US

Hypothesis of Johansen Test:
HO: There is no Cointegration

But when the Trace value is greater than the critical value at
0.05 it rejects the hypothesis and shows the Cointegration.
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From the above Fig XIX:

For Us, the trace values are
439.45,286.84,211.76,362.33,247.14,168.53,104.75,31.14
for the countries Argentina, Australia, Brazil, Indonesia,
Italy, Japan, Korea, UK respectively and the critical values
are 228.29, 187.47, 150.55, 187.47,150.55,117.70,88.80,
25.87 which shows that due to the greater value of trace
value it rejects null hypothesis as a result US the
Cointegration with these countries.

9. FINDINGS AND DISCUSSIONS

The cointegration analysis of the GDP of the G20 reveals
that the US is less interconnected than other countries, with
Canada, Australia, Argentina, and Brazil showing strong
long-term economic links with over half of the G20
countries. With only five other nations, Brazil's low
cointegration raises the possibility of a more isolated
economic position. With the exception of Indonesia, Japan
emerges as a major force in promoting economic links
among the G20. In cointegration analysis, taking trace
statistics is the importance parameter.

The country with positive impact shows a long-term
relationship and negative impact shows a short or weak
relationship with the particular country. These results provide
important new insights into the inter-country economic
dynamics within the G20 and for future studies and policy
discussions.

Australia, Argentina, Brazil, Canada, and more than half of
the G20 countries show a high degree of cointegration. This
implies that a significant chunk of the global economy is
intimately connected to their economic performance. When
compared to other G20 countries, the United States has the
lowest degree of cointegration, indicating a comparatively
lower level of economic interconnectivity. However, Brazil's
cointegration with just five other nations points to a more
constrained degree of economic integration.

With the exception of Indonesia, Japan emerges as a major
actor in forging economic ties with the majority of the G20
nations. This demonstrates Japan's significant economic
connections throughout the G20 and its contribution to
global economic growth and financial-stability.

The results indicate that Trace statistics is the better
parameter to use in determining cointegration when there are
differences between the values of Trace statistics and highest
eigenvalue. This suggests that trace statistics offer a more
accurate way to pinpoint the long-term economic ties
between the G20 nations.

10. CONCLUSION

Several significant insights into the interdependence of the
G20 countries' economies are shown by the cointegration
study performed on their stock movements. First, the results

show that the stock markets of the G20 countries have
different levels of cointegration, or how much their stock
markets move together over time. While some nations show
weaker levels of integration, indicating more independent
market activity, others show stronger cointegration,
indicating a high degree of synchronization in their stock
movements. Secondly, the analysis emphasizes how crucial
particular nations are to the dynamics of the world stock
market. For example, because of their sizeable economies
and strong financial sectors, nations like the United States,
China, and Japan may have a big impact. Knowing the
cointegration patterns can help shed light on how these
nations influence trends in the world economy.

Additionally, the possibility of contagion risk and cross-
border spillover effects is highlighted by the presence of
cointegration. Modifications in the stock market of one
nation may spread to others, increasing volatility and
affecting the stability of the world economy. In order to
reduce systemic risks and improve market resilience,
regulators and investors must acknowledge these
interdependencies. To sum up, the cointegration study of
G20 stock movements offers important new perspectives on
the dynamics of international financial markets and the
degree  of  economic  interdependence. = Through
comprehending the cointegration patterns, stakeholders can
enhance their decision-making abilities to effectively manage
market volatility and foster sustainable economic expansion.

11. SUGGESTIONS

Cointegration analysis is a useful tool that financial
institutions and policymakers can use to find vulnerabilities
and systemic risks in the global financial system.G20
countries can explore opportunities for promoting investment
and fostering economic cooperation based on the insights
gained from cointegration analysis.

12. FUTURE SCOPE

Subsequent research endeavours may delve into the
intricacies of cointegration associations at elevated
frequencies, like intraday or daily data. Cointegration
analysis and machine learning algorithms together can
improve a model's accuracy and predictive capacity.
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1 Argentina 11 |Japan

2 Australia 12 |Korea

3 Brazil 13 |Mexico

4 Canada 14  |Russia

5 China 15 |[Saudi Arabia

6 France. 16 |South Africa

7 Germany 17  |Turkey

8 India 18 | United Kingdom
9 Indonesia 19 | United States

10 Italy 20 |European Union
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ABSTRACT

Social networking is a popular tool these days, especially in the travel sector. Technology is changing so quickly that there has been a
noticeable increase in the use of social media websites such as Facebook, YouTube, and Instagram. Users are welcome to create blogs on
these platforms, share photos from their travels, and interact with other users by sharing details about their interests and activities. From
the perspective of the travel industry, people involved in the industry namely hoteliers, travel agents, and government are choosing social
media with the purpose of connecting with their guests. When someone wants to travel, buy something, or use a service, they would rather
rely on the advice of others. Huge dependency on social media for every prominent decision relating to travel has made social media and
social networking sites an integral part of life.

PURPOSE

The current study aims to analyze the impact of social media on the travel decisions made by Generation Z and investigate the effect of
social media in shaping prospective travelers' perceptions of the destinations they aim to travel to. The Technology Acceptance Model has
been used in the current study to develop a conceptual framework that will help understand the impact of social media on the travel
decisions of the younger generation.

The current study aims to also test the role of age as a moderating factor. The study aims to observe the moderating impact of age on the
Jformation of destination images among Generation Z.

DESIGN/METHODOLOGY/APPROACH

A sample size of 420 people was used to meet the goal of examining the impact of social media on the creation of sustainable destination
pictures in tourists' imaginations. To examine the relationship between the intention to use social media, and destination image a
conceptual model has been framed with the help of the Technology Acceptance Model. The results of this study will be extremely
important to online travel marketers because they will give them a better understanding of how the younger generation uses social
networking sites and the way social networking sites aid prospective travelers in the formation of impressions of their destinations. This
will enable marketers to adjust their online marketing strategies accordingly.

FINDINGS

The findings refute the work's presumptions while confirming the theoretical model's robustness and strength. The main findings are
that travelers' information sources, including social media, have an impact on their reasons for visiting a place; travelers' motives have
an impact on their cognitive image; and travelers' motivations have an impact on their affective image. Managers must take note of these
findings.

ORIGINALITY/ VALUE

This research is a first of its kind where various variables namely Perceived Costs, Perceived Enjoyment, and Perceived Ease of Use
examine their impact on the intention to use social media that to for travel purposes. This study considers social networking sites as a
source of information and takes into account the direct and moderating linkages between numerous variables namely motivations,
information sources, and image dimensions.

Keywords: Sustainable Destination Image, Cognitive Destination Image, Affective Destination Image, Age, Social Media

1. INTRODUCTION and other ideas, in addition to searching for and obtaining
information from a variety of traditional and regular sources

Communication between communities, organizations, and (Dickey and Lewis, 2011).

individuals has undergone major and pervasive changes due
to the Internet, particularly social media (Kietzmann et al., The usage of communication technology is par‘[icularly
2011). As a result, social media has become a powerful tool important in the tourism business because luring people to
for people by serving as a channel for communication and travel to a destination is the most difficult task, especially in
expression. Through it, people can now publish and share the tourism industry. To do this, the destination's online and
information by elaborating on their thoughts, experiences,  social media presence needs to be increased (Tham, A.,
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Croy, G., & Mair, J.; 2013). Additionally, it's critical to
acquire knowledge beyond the basics of promoting relevant
areas on social media. It has been noted that social media can
have an impact on people's decisions on sustainable travel
destinations. The fundamental factor that can shape tourists'
opinions is the content that is made available to potential
passengers. Furthermore, travel companies can examine and
leverage the destination image more effectively with the help
of social networking sites like Instagram, YouTube,
Facebook, and Twitter which provide new opportunities to
share information (Li, R.; Suh, A., 2015). Several studies
have demonstrated the beneficial effects of social media
information sources on the creation of destination pictures on
the internet, as well as their ability to boost customer
satisfaction, loyalty, and intention toward a specific location.

Additionally, social media has an impact on the destination
decision while planning a trip. In the past, people utilized a
variety of conservative techniques, such as friends, family,
peers, advertising agents, and travel agencies, to organize
their own travels and obtain information. However, social
media is increasingly regarded as an excellent and well-
researched method of information collecting. Additionally,
the data on social media is updated frequently.

Travel agencies, tour operators, and destination marketing
companies use social media and websites to reach a large
number of individuals with useful information. The details
could include the place, the products available, and the
variety of services related to tourism (Shuang, Y, 2013).
DMOs have profited from the opportunities provided by
utilizing the various digital platforms to enhance engagement
with passengers and personalize tourism information. DMOs
may enhance client relations and influence how tourists view
their location by utilizing social media and websites with
multimedia features (Huertas, A., 2018). Social media
interaction can provide value and enhance visitors'
impressions of a place. Nevertheless, DMOs should use
social media regularly to build a positive reputation in the
eyes of passengers. DMOs may also be in charge of
developing or organizing the destination image. Using social
media and sharing their material on these social networking
sites, a variety of travel agencies and tour operators want to
spark interest and draw in the general public. When
customers interact with and participate in social media
material, marketers get direct feedback. Tour operators will
be better able to understand the needs and preferences of
their customers as a result, and customers will be able to
accept, comment on, change, distribute, or reject this content.
The main reason for this is that travel agencies may use
social media to get in touch with customers directly and
sway their choices. Travelers can share their vacation
experiences on social media platforms, allowing for the
creation and sharing of incredibly interactive and interesting
material. Travelers can produce interactive content on social
media in the form of blogs, music, movies, and images
thanks to these social media connections. Travelers are

sharing massive volumes of data and information on social
networking sites. Social networking sites have become the
most popular means of communication for individuals to
communicate with one another and trust the information
offered by others due to their vast informational database.
Similar to this, social media offers a wealth of learning
opportunities due to technological advancements. In order to
facilitate learning and spread knowledge, a variety of virtual
learning platforms have been developed. Furthermore,
travelers have the option to share their travelogues on
TripAdvisor, Facebook, Instagram, Twitter, and YouTube
(Llodra-Riera, I.; M.P.; Jiménez-Zarco, Martinez-Ruiz; A.l.,
2015). A destination's image is often created by information
and content generated by its merchants, advertisers, and
visitors. The destination image serves two primary
behavioral functions. It influences decision-making regarding
destination selection in the first place. Once a trip is over,
decisions about post-travel enjoyment, sharing of
experiences, and repeat travel are all influenced by the
destination's image.

Previous studies have found that the perception of the
destination has a major role in determining where tourists
choose to travel. In a similar vein, tourists' intentions to
return as well as the length of their stay and their travel
schedules are influenced by the perception of the place. A
person will only travel to a place where they have a favorable
and enjoyable mental impression. Studies have looked into
how content from social media affects people's impressions
of places. The material available on social media platforms
helps create impressions of destinations, and a variety of
stakeholders, including travel firms, tour operators, tourist
managers, and local government organizations, have a
significant say in the database on these sites. To draw
potential tourists to a specific location, these players start the
process of creating images of the place. As a result, the way a
visitor evaluates a location's different features and attributes
shapes their overall impression of it. A traveler's decision to
visit a specific location is impacted by several things,
including blogs, social media networks, friends, family, and
any travel documentaries produced by different specialists.
According to a study on tourism, social media can enhance
the effectiveness of marketing strategies and travel-related
decision-making. (Gretzel, U., 2006) A range of content that
is available on many platforms including blogs, online
forums, and social networks like Instagram, YouTube, and
Flickr has grown a lot in popularity when it comes to
sustainable travel possibilities.

On most of these social media networks, individuals can
share a variety of material, including posts, comments,
opinions, and travelogues, all of which can be used as a
resource for other users. Numerous academic studies have
documented the ever-increasing importance of search
engines in generating online traffic for travel-related content.
Travelers' perceptions can be greatly influenced by search
engines, which are now known as a "gateway" and the most
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potent and trustworthy source of information. Because of its
practical importance for destination administration and
marketing, Stepchenkova and Mills have identified
destination image as the most important element in the
tourist business.

The purpose of the current study is to identify the effects of
variables like Perceived Ease of Use, Perceived Enjoyment,
and Perceived Cost on the intention to utilize social media
for travel purposes. The present study also looks into how
social media shapes potential passengers' perceptions of
destinations in a sustainable way. The current study also
attempts to evaluate age's impact as a moderating factor. The
goal of the research is to determine how age affects how a
destination's overall image is formed. Perceived Cost,
Perceived Enjoyment, and Perceived Ease of Use are the
factors that are now used to achieve the necessary goal.

This document is organized as follows. The first section of
the paper lists all of the previously published material as well
as the research that has been done thus far. The literature
covers topics such as the core concepts of social media
content, destination pictures (cognitive, affective, and overall
images), age as a moderating variable, and the ultimate
choice to visit sustainable places. The paper then goes on to
construct a theoretical connection and the main factors'
structure. In addition, the research methodology's
specifications are given. The results of the study are then
discussed, together with any implications for theory and
practice. Finally, the study's conclusion includes several
limits and recommendations that can be put into practice
right once.

2. THEORETICAL BACKGROUND
Tourism

Traveling from one place to another is referred to as tourism,
which is a type of service activity. In addition, tourism is a
social, cultural, and economic phenomenon that refers to the
travel of individuals for leisure, business, or professional
reasons to other nations or locations. In terms of business and
marketing, tourism is vital to the social, cultural, and
economic advancement of most nations. The tourism
business has experienced a significant impact from the
revolution in internet-based information and communication
technology. In the context of "interactive tourism," travelers
are increasingly using their smartphones to help with
navigation and location discovery.

Social Media

Since social media platforms like Facebook and Instagram
fulfill people's basic need for social connection, they have
become an increasingly important networking and marketing
tool for e-commerce enterprises. It provides a space where
like-minded people may communicate, share ideas, and
cultivate common values (Mariani, M.M.; Mura, M.; Di, M.,
2018). Social involvement is an essential element of

behavioral motivation. As Stephen et al. (2010) have shown,
social interaction theory states that the seller benefits most
from having access to a large number of users inside the
social commerce network rather than from being centrally
located within the network. It has been observed that these
shifts in customer behavior might also be influenced by the
characteristics of the retail platform itself. Consumer
behavior changes as a result of the clustering phenomenon,
which affects members of a community based on the
closeness of their friends as well as the traits and behavior of
those friends (Zhang & Benyoucef, 2016). Psychologists
have determined that risk and trust are the most important
characteristics since they might affect consumers' intentions
to buy in e-commerce settings. In the area of social
interaction, where consumer perceptions and how they affect
purchase intentions are still not fully understood, this has not
been as thoroughly studied. In social commerce settings,
where people generate a large amount of material, word-of-
mouth advertising has proven to be an extremely effective
marketing tactic.

Destination Image

People's thoughts, ideas, and opinions about a specific place
or destination make up their destination image (Baloglu, S.;
McCleary, K.W, 1999). It is a subjective concept since it is a
complex amalgam of elements and goods that work together
to create an overall impression. Numerous studies that have
looked at the steps involved in constructing a target picture
have supported the long-held idea that the concept of the
destination image is subjective and impacted by people's
sentiments and beliefs. Travelers' attitudes and decision-
making are known to be impacted by how they perceive their
destination (Hsu, C.H.C.; Wolfe, K.; Kang, S.K., 2004).
Pike's research findings indicate that destination image has a
significant impact on a number of elements. These include
the length of stay, frequency of visits, desire to return, and
level of awareness. Thus, it has been determined that the
popularity of a place among tourists is largely determined by
its image, which makes it crucial to the success of destination
information marketing. It has long been noted that traditional
tourism-related information sources have been enhanced by
social media and websites based on the Internet.

In addition to helping users find pertinent information, social
networking sites enable users to share their thoughts and
experiences with a large number of other users who are also
looking for relevant information. Preliminary findings
indicate that a more cognitive destination image and
objective is favored. This component was assessed using the
perceived attributes that matched the location with the
emotional construct.

The emotive image reflects feelings that a visitor has about a
specific place, reflecting their feelings. Recent research
indicates that images need to show visitors' recommendations
for a location in addition to their actual visits or plans to
return. Consequently, perceptions of destinations might be
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cognitive, emotive, or conative, depending on the
information source, which is why the authorities now find it
to be so crucial.

Two subjects that are currently receiving more attention in
the tourism literature are social media and destination image.
Recent studies have looked into the connection between
these two subjects. Kim et al.'s research, for instance, showed
that the kind of information and material available on social
media influences the "cognitive-affective-conative" method
of destination image creation. emotional and cognitive
qualities, which are closely linked to emotional and cognitive
images and are utilized in the construction of destination
pictures, are the two categories of qualities found in social
media material and information.

Cognitive Destination Image

According to research by Berry, L.L., Parasuraman, A., and
Zeithaml (1988), a traveler's cognitive destination picture can
be defined as elements such as different scenic views, the
weather, cleanliness, hygiene, and other experiences that they
can consistently recall. The thoughts and knowledge about
the place are discussed in the cognitive destination image.
The cognitive picture can be used to evaluate an individual's
knowledge and opinions about the object, which impact their
affective ratings. For example, social media video footage
increases users' awareness of the area, which influences their
future attitudes toward their activities (Zeithaml, V.A.;
Berry, L.L., 1985). Finally, users' emotive and cognitive
impressions of their location may influence their actual
behavior once they are there.

Affective Destination Image

An evocative image conveys the visitor's ideas and emotions
about various facets of their destination (Wang, H.-Y, 2012).
Several studies have demonstrated that in order to assess the
destination picture, one needs consider both affective factors,
which depict the feelings connected to the destination, and
cognitive factors, which impart the information and concepts
related to the particular destination. The affective component
activates the conative and comparable components (Young,
K.; Kim, S.; 1II, S.; Yang, S., 2017). According to Baloglu
and McCleary, affect and cognition are one and that
cognition has a major role in influencing affect as a whole.

Sustainable Destination Image

The ability to meet the requirements of the present
generation without compromising the demands of future
generations is the definition of sustainability. Sustainability
emphasizes the necessity to use finite resources wisely to
preserve them for use in meeting the requirements of future
generations. This issue has drawn a lot of attention because
of how significant it is to the travel and tourist sector. The
World Health Organization has made it clear that sustainable
development and sustainable tourism go hand in hand. Three
essential components—financial, ecological, and

sociocultural—must be taken into account while developing
sustainable tourism. In addition to satisfying the demands of
stakeholders and passengers, this concept safeguards and
advances prospects.

The idea of sustainable tourism has benefited from the
findings of several studies. Numerous research works have
added to the body of knowledge about how decisions are
made in sustainable tourism. Studies reveal that social
networking sites (SNS) have a big influence on how travelers
act. However, there is still much to learn about topics like
social media's effect on sustainable tourism. Therefore, the
goal of this research is to investigate how travelers' use of
social media may affect their selections, especially when it
comes to selecting eco-friendly travel locations. This study
closes this knowledge gap by using social media as a data
source to understand how travelers form their opinions about
destinations and assist them in selecting sustainable ones.

3. DEVELOPMENT OF
RESEARCH QUESTION

HYPOTHESIS AND

Regarding the adoption of technology, TAM is highly
recognized. According to a study by Venkatesh and Davis
(2000), the research model with the biggest impact is the
TAM. The TAM Model is thought to be a suitable model to
illustrate how people use and adopt new technologies, such
as the use of big data tools, smartphones, artificial
intelligence in medical education, and data sharing in the
virtual market (Ooi, K. B., & Tan, G. W. H. 2016). This is
based on a variety of findings.

Boufaris (2002), McKechnie, Winklhofer, & Ennew (2006),
and Vijayasarathy (2004) state that the Technology
Acceptance Model has been widely used to predict and
analyze customers' intentions and behavior when using
online services.

The two key components that form the foundation of the
Technology Acceptance Model were introduced by Davis
(1989). The first is the technology's perceived usefulness,
and the second is its perceived ease of use. These elements
are thought to have a significant impact on whether or not a
person intends to use and adopt new technology.

Perceived Ease of Use (PEU)

Perceived Ease of Use is the likelihood that utilizing a
technology will be simple and painless.

PEU stands for perceived ease of use, and it refers to how
easy it is for a user to utilize social media for travel. It
determines whether utilizing social media necessitates more
work from the user. Based on their PEU, social media users
may be divided into two groups: those who are comfortable
with technology and can quickly adapt to new features make
up the first group. They do not have to actively learn virtual
reality skills. Utilizing social media is labor-intensive for the
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second type. They feel intimidated by social media's
abundance of alternatives.

H1: Usage of social media is positively influenced by
Perceived Ease of Use.

Perceived Enjoyment (PE)

According to (Pankaj Vishwakarma, Srabanti Mukherjee,
and Biplab Datta, 2019), perceived enjoyment refers to how
happy people feel using new technology. The flow theory,
proposed by Csikszentmihalyi in 1977, aims to differentiate
between people's emotional and cognitive aspects of
behavior. The definition of perceived enjoyment given by
Davis et al. (1992, p. 1113) sheds light on the degree of
satisfaction that new technology users experience.

H2: Perceived Enjoyment can influence the usage of
social media for travel purposes positively.

Perceived Cost (PC)

According to Machogu and Okiko (2012), perceived cost is
the cost of implementing new technology and is thought to
be a barrier to innovation adoption. Perceived cost has a
major impact on information system adoption (Mathieson,
Peacock, & Chin, 2001). According to studies by Kim, Joo,
and Park (2017) and Moriguchi & Andrade (2016),
perceptions of cost have a significant impact on the adoption
of new technologies. In this study, perceived cost refers to
the monetary expense that social media users have to bear.
Travelers who wuse social media to research tourist
destinations are responsible for covering the subscription
fees required to access mobile Internet services. Studies have
indicated that the perceived value of any technology is
negatively associated with its perceived usage costs.

H3: Perceived Costs inversely impact the intention to
adopt social media for travel purposes.

Social media and its Contribution to the Formation of
Sustainable Destination Image

This study's primary goal is to quantify the influence of
social media on the development of positive perceptions of
sustainable travel destinations among social media users and
potential travelers. The idea of sustainability is a relatively
new one these days, and travelers favor serene locations. The
purpose of the study is to determine whether social media
content is factual and useful in promoting a sustainable
endpoint.

H4: Content available on social media has a positive
impact on the formation of a sustainable destination
image.

Age Acting as Moderator

Currently, no study has used age as a moderator when
finding the impact of social media on the sustainable

destination image. So, the present study envisages filling this
gap by analyzing the impact of social media on sustainable
destination image and finding the effect of age on sustainable
destination image when using social media.

Moderators observe conversations. The degree to which the
link between the independent and dependent variables varies
in response to a third variable, or the moderator, is known as
the moderation analysis.

HS: An increase in age leads to a negative impact on the
usage of social media and the formation of sustainable
destination Images.

Moderator variables can influence the direction or strength of
the link between the independent and dependent variables,
which is why they are also referred to as interactions or
products. They either strengthen or weaken the link, or they
shift its influence from strong to moderate too non-existent.
Moderators may be qualitative or quantitative in nature. Test
scores, weight, age, 1Q, and other numerical characteristics
are a few examples of quantitative modifiers. Qualitative
moderators include things like ethnicity, gender, and
education that have no numerical value. Since the moderator
affects the relationship's degree, direction, and strength, it
can also be adjusted to measure how much the relationship
between the variables has changed. To ascertain if
categorical or quantitative variables affect the link between
independent and dependent variables, or whether the selected
moderator and the projected changes have any validity,
moderators are used in research.

SDM

Figure 1 Conceptual Model
4. EMPIRICAL STUDY

Questionnaire and Measurements

The proposed conceptual model is shown in Figure 1 and
requires verification and testing. To collect relevant data, a
questionnaire based on the literature research was developed.
To assure participants of the confidentiality of their answers
and to give a brief overview of the study's purpose, the
questionnaire included an introduction. Respondents also got
an email address in case they had any questions or concerns,
along with an estimate of how long the questionnaire would
take to complete. The responders were chosen from the Delhi
NCR area. Screening questions were used to ensure that only
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individuals who had travelled for pleasure at least once in the
preceding year were chosen.

For this study, those who regularly use social media and
were aware of it were contacted. For the current study, data
gathered from 420 respondents was analysed and results
were drawn. The data was evaluated using model fit indices,
and the study makes use of the Structural Equation Model
proposed by (Anderson, J. C., & Gerbing, D. W. 1988) to
analyse the relationships between the variables.
The intended model has five constructs: the intention to
utilize social media for sustainable destination (SM),
perceived ease of use (PEOU), perceived enjoyment (PENJ),
perceived cost (PC), and sustainable destination image
(SDM). The measurement tool was a 7-point Likert scale,
with 1 denoting strongly disagree and 7 strongly agree.

To improve the content validity and suit the research setting,
measurement questions, and variables were drawn from
earlier studies. Considering the context of the study, the
following items were employed: Venkatesh and Davis (1996)
provided three responses on perceived ease of use; Ghani,
Supnick, & Rooney (1991) provided four responses on
perceived enjoyment; Luarn & Lin (2005) provided two
responses on perceived cost; Lai, Kim, and Joo provided four
responses on intention to use social media; and Joo and
Mohaidin provided an adaptation of four responses on
sustainable destination image.

5. DATA ANALYSIS AND RESULTS

Confirmatory Factor Analysis (CFA) is a statistical method
that was applied as a measuring model to determine
correlations between different variables. For each item, the
factor loadings were found to be greater than 0.50. Therefore,
every piece of information used in the study has significance
(Hair, J. F., LDS Gabriel, M., Silva, D. D., & Braga, S.
2019). The metrics Composite Reliability (CR) and Average
Variance Extracted (AVE) are used to quantify the
correlation between the variables. The results are displayed
in Figure 2. It displays each dependent and independent
variable's route coefficient.

Figure 2: Results

TABLE 1: Construct Reliability and Validity - Results

Constr
ucts

Items

AVE

Composite
reliability
(rho_a)

Composite
reliability
(rho_c)

Perceive
d Ease
of Use
(PEOU)

PEOUI1: Getting to
learn social media
will be extremely
convenient for a
layman.

PEOU2: In my
opinion, social media
is a very easy
technology.

PEOU3: In my
opinion, any person
with basic or no
knowledge of
technology can use
social media.

0.722

1.109

0.885

Perceive
d
Enjoym
ent
(PENJ)

PENJ1: Social media
for experiencing a
destination will be
very enjoyable.
PENJ2: Social media
for experiencing a
destination will be
extremely fun.
PENJ3: It will be
extremely pleasant to
experience a
destination via social
media.

PENJ4: It will be very
interesting and
exciting to experience
a destination by using
social media.

0.724

0.911

0.913

Perceive
d Cost
(PC)

PC1: Social media is
an expensive
technology.

PC2: The application
and usage of social
media comes with
financial constructs.

0.875

0.859

0.933

Intentio
n to use
social
media
for
sustaina
ble
destinati
on (SM)

SM1: Is the content
present on the social
networking sites
relevant?

SM2: Is the content
available on social
networking sites
continuously updated
from time to time?
SM3: Social media is

0.686

0.850

0.897
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effective towards a Constru Items Cronbach’s Alpha
sustainable cts (o)
destination. -

M4 Social & nt very enjoyable.
- >ocal media (PENJ) |PENJ2: Social  media  for
content 1s accurate. . L .
experiencing a destination will be
Sustaina | When does a|0.512 0.725 0.805 extremely fun.
ble destination can be PENJ3: It will be extremely
Destinat |termed as sustainable? pleasant to experience a destination
ion SDM1: What does a via social media.
Image |sustainable PENJ4: It will be very interesting
(SDM) |destination mean and exciting to experience a
when it's destination by using social media.
egv1ronmentally Perceive |PC1: Social media is an expensive|0.857
friendly?
SDM2: Th d  Cost|technology.
. © (PC) PC2: The application and usage of
destination is . . . .
. social media comes with financial
considered
. o constructs.
sustainable when it is
positive towards Intention | SM1: Is the content present on the|0.846
travelers. to  use|social networking sites relevant?
SDM3: If a social SM2: Is the content available on
destination is media |social networking sites
satisfactory to  the for continuously updated from time to
community, then will sustaina |time?
it be considered ble SM3: Social media is effective
sustainable? destinati |towards a sustainable destination.
SDM4: Will you on (SM) |SM4: Social media content is
choose a site that is a accurate.
susta.una.ble Sustaina | When does a destination can be
destination? ble termed as sustainable? 0.801
Destinati | SDM1: What does a sustainable
) on destination ~mean  when it's

Two-step data analysis was used to evaluate the Image |environmentally friendly?

measurement model, and the structural model was then fitted (SDM) |SDM2: The destination is

to test the hypotheses. Confirmatory Factor Analysis (CFA)
has been used to develop the validity and reliability of the
component. The whole measuring model's fitness has also
been evaluated using CFA. The application of Structural
Equation Modeling has been utilized to determine the causal

relationship between different variables or constructs.

TABLE 2: Cronbach’s Alpha — Results

Constru
cts

Items

Cronbach’s Alpha
(0)

Perceive
d Ease
of Use
(PEOU)

PEOUI1: Getting to learn social
media will be extremely convenient
for a layman.

PEOU2: In my opinion, social
media is a very easy technology.
PEOU3: In my opinion, any person
with basic or no knowledge of
technology can use social media.

0.852

Perceive
d
Enjoyme

PENJ1: Social  media  for
experiencing a destination will be

0.876

considered sustainable when it is
positive towards travelers.

SDM3: If a destination is
satisfactory to the community, then
will it be considered sustainable?
SDM4: Will you choose a site that
is a sustainable destination?

Confirmatory Factor Analysis (CFA) was employed to
conduct an empirical investigation of the measurement
model. The internal consistency of each construct is
indicated by Cronbach's alpha (o) coefficient values, which
range from 0.801 to 0.876 in Tables 1 and 2. These tables
have helped to determine that all the variables have a high
degree of dependability because their values are higher than
the recommended cut-off value of 0.7. The purpose of
measuring composite construct dependability was to assess
the multi-item scales. The results for the same have been
seen to range from 0.725 to 1.109, satisfying the 0.60
minimum criteria. Furthermore, every average variance
extracted (AVE) value, which ranged from 0.512 to 0.875,
was greater than the suggested cut-off points of 0.50.
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TABLE 3: Summary Results of Hypothesized Model

Testing

Hypothesis |Path P-Values |Result

H1 PEOU > SM 0.043 Supported
H2 PENJ -> SM 0.000 Supported
H3 PC >SM 0.022 Supported
H4 SM -> SDM 0.003 Supported
H5 Age x SM -> SDM 0.021 Supported
HS5 Age -> SDM 0.042 Supported

The p-value is displayed in Table 3. It is assumed that a
hypothesis will be accepted only when the p-value for the
same is less than 0.05. The study concludes that there is a
positive correlation between the perceived ease of use and
the intention to use social media for sustainable destinations.
The p-value for this correlation is less than 0.05, which
means that H1 is accepted. In a similar vein, PENJ and the
goal of utilizing social media for environmentally friendly
travel destinations align, leading us to embrace H2. The
results of this study show that there is an inverse relationship
between perceived costs and intention to utilize social media.
H3 has been approved consequently. The data studies show
that social media positively influences the sustainable
destination, which leads to the acceptance of H4. As per the
results, it has been observed that the p-value of the age that
has been used as a moderator is 0.042 which is lower than
the value of 0.05 hence HS5 is also accepted.

TABLE 4: Discriminant Validity (HTMT)

Age PC PENJ |PEOU |[SDM |SM Age x SM

Age
PC 0.105
PENJ 0.169 [0.145
PEOU 0.045 [0.127 |0.121
SDM 0.144 (0.110 |0.131 |0.209
SM 0.077 [0.373 |0.651 |0.069 [0.231
Agex SM [0.077 |0.082 [0.062 [0.040 |0.091 |0.167

Table 4 shows showing Discriminant Validity of each
variable. The discriminant Validity is established between
two reflective constructs only when the HTMT value is
below 0.90.

TABLE 5: Discriminant Validity: The Fornell — Larcker

Criterion
Age PC PENJ | PEOU | SDM SM
Age 1.000
PC 0.097 0.936
PENJ 0.158 0.574 0.851

Age PC PENJ PEOU SDM SM
PEOU 0.052 | -0.102 | -0.071 0.850
SDM 0.115 0.003 0.099 0.159 0.715
SM 0.069 0.320 0.596 -0.036 0.187 0.828

Table 5 shows the values representing Discriminant Validity:
The Fornell — Larcker Criterion. The values that are bold and
italic (Diagonal Values) represent the square root of AVE
and on the other hand, off-diagonal values represent the
correlations. The table indicates that all the reflective
constructs are best loaded with themselves, as the square root
of AVE is larger than correlations. Therefore, it is stated that
discriminant (construct) holds.

6. CONCLUSION

Social Media has grown into an important source of
information for understanding what a sustainable process is.
Because social networking sites are largely used for the goal
of selecting sustainable travel destinations, they are
frequently effective at tackling sustainability challenges. For
more than a decade, sustainable destination choice behaviour
was considered the gold standard for efficiently managing
travel locations.

This study presents a novel perspective on the influence of
social media on the production of destination pictures and the
selection of environmentally friendly vacation destinations.
The results of this study indicate that when individuals are
forming opinions about a destination, the information and
material found on different social networking sites is thought
to be the most important source of knowledge.

The suggested research methodology has promise for
augmenting and expanding our comprehension and
investigation of tourism. The findings will stimulate more
investigation, which will assist researchers in identifying
other factors that could affect travellers’ decisions on
sustainable tourism  destinations. Furthermore, these
discoveries will lead to social media marketing initiatives
that are more successful. Furthermore, there are several ways
to adjust the conceptual framework to better determine the
intentions of visitors about their choice of location.

The present study has also provided age information. That is
how age has an inverse relation with the usage of social
media. The study presents that with an increase in age, the
usage of social media reduces which in turn reduces the
frequency in the formation of sustainable destination image.

MANAGERIAL IMPLICATIONS

The importance of social media content is growing, which
has significant implications for how travel arrangements are
made, including hotel, food, and transportation. At the
national level, commercial organizations and tourism
organizations will find great value in the current study's
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practical application. When developing their advertising
campaigns and updating their official websites, marketers in
the travel industry should seriously consider the information
they post on social media.

To differentiate their destination and draw in potential
clients, destination promoters need to handle their location as
a "product" with great care. They need to figure out what
factors influence how potential traveller’s view the locations.
This study will encourage travel industry professionals to use
destination information as a key tool to draw in and shape the
opinions of potential customers. You can think of a tourism
destination as a brand composed of both material and
immaterial components. As a result, destination branding
management calls for marketers to focus more on using
information sources to assess and enhance the location's
cognitive and emotive image.

7. LIMITATIONS AND FUTURE WORK

This study included some limitations that should be
considered for follow-up research. First, we failed to
consider what people thought about how images are formed
on specific social media sites (Facebook, Instagram, WeChat,
etc.). Furthermore, we failed to draw attention to the
significant social media posts—pictures, videos, storyboards,
live streaming, graphic presentations, etc.—that motivate
travelers to book eco-friendly accommodations. Third, there
was just one time that the respondents were surveyed. It is
possible to ensure that future research can be done both
before and after travel to assess travelers' satisfaction levels
and determine the validity of data found on social
networking sites. Finally, aside from individual surveys,
focus groups can be used by researchers to identify different
aspects influencing the selection of sustainable travel
locations.
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ABSTRACT

In the context of Engineering, Procurement, and Construction (EPC) contracts, tax evasion, tax avoidance is highly relevant and widely
used by corporations. The exploratory study adopts a mixed methodology with using a sample of leading EPC corporates in India and
abroad — Eleven in total, with purposive sampling being used, and use of google search. The companies selected are in the top category
for EPC contracts for which they are well known, in India and globally. The data has been taken for a period of five years from
2018/2019 to 2022/2023, 54 observations, available as per www.moneycontrol.com and www.investing.in and also considers key judicial
rulings, as per www.itatonline.com, tax journals, over a 15 year period. The evidence of tax avoidance is modelled using ROA as
dependent variable and Long-term -debt, Total assets, Inventory, Effective Tax rate (ETR), Property, plant and Equipment, -all taken as
dependent variables, using the panel regression approach. This study aims to test this hypothesis for evidence of tax avoidance in practice
and discusses the significance of appropriately structuring contracts to prevent corporates from being accused of tax avoidance through
the use of EPC contracts. The findings indicate that tax avoidance practices are well practised by the EPC contractors and it is a global
practice, to apply suitably structures, to execute such contracts, as operationally these are critical, practically feasible, legally justified,
and protects the interest of all stakeholders, including investors, contractors and beneficial to the nation development.

Keywords: Keyword 1, Tax Avoidance, Effective Tax Rate Engineering, Procurement Construction contracts, Permanent establishment,

Split contracts.
1. INTRODUCTION

A "Permanent Establishment" if it constitutes a substantial,
enduring, or long-term part of the business, in a nation or
country. Taxation only applies to the portion of a profit that
can be lawfully traced back to activities carried out in
India.One important component of EPC contracts is that, to a
certain extent, they also consider using tax avoidance to take
advantage of tax advantages, and numerous previous studies
have demonstrated this across different regions. It is well
known that EPC contracts are important in India because of
their beneficial effects on growth and development. An
enity’s business link is only subject to taxation if a PE is
established during the process and the income accruing to the
PE is the amount attributable to the operations conducted in
India. This apportioned amount alone may be taken into
account for tax reasons. According to S-90 of the IT Act, in
accordance with DTA Article 7(2), the provisions of a Tax
Treaty (DTA) would supersede those of the IT Act if they are
more beneficial to the taxpayer. In this context, tax evasion
and the role of structures are also crucial. Among other
things, the many contract forms—such as split contracts,
LSTK, turnkey contracts, composite contracts, etc.—use
special SPV structures to facilitate tax evasion, avoidance
and minimisation. Various factors also influence the way
contracts are written and the interests of the project's
investors. The study is divided into two sections. The first
portion analyses the tax avoidance practices of EPC
businesses, and the second part links the findings to previous
research and focusses on important aspects and court
decisions.

2. REVIEW OF LITERATURE

The potential desire to reduce the taxability arising from
permanent establishments in the country where the project is
being implemented may be influenced by a number of
factors, including corporate governance, tax evasion,
uncertainty, evolving tax legislation, and SPV structures. Tax
avoidance also plays a significant role in this regard, and
India loses USD 31.7 billion in taxes in 2021, primarily as a
result of tax evasion by multinational firms, according to Tax
Justice.net reports. The most widely used indicators of tax
aggression have basic traits that are not just distinct from one
another but also exhibit distinct, fluctuating behavioural
patterns. It has consequences for how tax aggressiveness may
impact financial and tax reporting as well as the types of tax
aggressiveness that they may be able to measure, since
certain metrics are more susceptible to year-to-year
fluctuations than others. Researchers should be aware of the
special characteristics of every measure they employ, and tax
planning models should consider a greater variety of
financial and economic factors. This makes it easier to
identify and control non-tax factors that may unjustly affect
tax aggressiveness metrics. (Dunbar, A., Higgins, D. M.,
Phillips, J. D. et al 2010). This paper summarises the
empirically accessible metrics for tax avoidance and their
close relationships. It compare the first three measures
presented after comparing a number of book-tax differences,
ETR (GETR, CETR) based measures, the measure created by
Henry and Sansing (2014), Unrecognised Tax Benefits &
Tax Shelter Scores conceptually. A straightforward
descriptive study reveals that there is a significant
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correlation, especially between yearly proxies, and that this
correlation increases with the similarity of the calculations
and inputs. Nonetheless, there are disparities among the
various measures, and these discrepancies endure throughout
time. (Gebhart, M. S. (2017). The literature on tax avoidance
was critically reviewed, with an emphasis on theories of
corporate tax avoidance and empirical substitutes for tax
avoidance. Agency theory should be regarded as one of the
pertinent analytical foundations in order to gain a better
understanding of the dynamics between managers and
shareholders with respect to corporate tax evasion strategies.
However, the numerous empirical proxies for corporate tax
avoidance developed using financial statement variables may
not be helpful to companies who engage in conforming tax
avoidance, which lowers both book and taxable revenue. An
alternative to open tax evasion is the use of tax shelters and
questionable tax benefits.(Lee, B. B., A. Dobiyanski, & S.
Minton 2015). This paper notes that because firm
management tax policies and corporate tax return
information are confidential, we know very little about these
corporations' tax-aggressive activity. Despite their lack of
inside knowledge, tax scholars have continued to attempt to
use publicly available statistics as proxies to assess corporate
tax aggression.There are other dichotomous proxies,
including involvement in tax disputes and belonging to a
harmful tax regime. This demonstrates the usage of the
different proxies and examines whether they estimate the
aggressive taxation of large publicly traded company entities
consistently, using sample of ASX 200 companies in
Australia, and a variety of proxies. (Krever, R., Sadiq, K., &
McCredie, B. (2022, March). There is proof that tax hostility
and managerial skill are at odds. The results hold up well
when a range of tax aggressiveness measures are used, firm
fixed effects are included, and endogeneity is taken into
account using a difference-in-differences technique.
According to recent studies, this negative correlation is more
pronounced for companies that have more investment
prospects or that are more vulnerable to reputational issues.
Given the substantial costs associated with aggressive tax
evasion practices and the potential harm to managerial
reputation in the event of discovery, the results suggest that
more competent managers are less likely to engage in them.
(Francis, B., Sun, X., Weng, et al,(2013). As businesses aim
to grow their value, tax avoidance has been seen as more
beneficial to shareholders. However, recent research has cast
severe doubt on this belief. Using data from the listed firms'
financial statements (Ghana Stock Exchange), SPSS
statistical tools, and a standard Ordinary Least Square
regression model, the study experimentally assessed whether
tax evasion of a corporation genuinely increases its worth or
profitability. The results confirmed that there was a negative
relationship between the profitability measure (ROA) and the
tax evasion measure (ETR). One concludes that tax evasion
may yield value or profitability based on the combination of
professionalism and competence displayed. (Mbroh, N.,
Monney, A.,et al (2019). Using a two-stage instrumental

variable, a regression discontinuity design (RDD), and
exogenous variation in the index membership close to the
DAX and MDAX threshold, the study investigates the
relationship between tax evasion and corporate governance.
The investigation shows that good corporate governance
characteristics reduce the effective tax rate for DAX
companies. This study attempts to show how institutional
investors have a wide-ranging impact on business policy, in
this case tax management, by establishing a causal
relationship between governance and taxation. Kiesewetter,
D., & Manthey, J. (2017). The study explores the connection
between tax evasion and poor business management.
According to the perspective of stakeholders, a number of
factors influence whether or not firms avoid paying their fair
share of taxes, including ownership structure, board
composition, audit, enforcement, capital market monitoring,
government interactions, and stakeholder pressure. The
motivations of management and shareholders must coincide.
The findings demonstrate that effective corporate governance
procedures best prevent tax evasion for any organisation.
Nevertheless, corporate tax evasion cannot be adequately
explained by the conventional principal-agent paradigm. It is
necessary to do a more comprehensive analysis of the
elements driving corporate tax avoidance, taking into
consideration corporate governance frameworks and all
significant stakeholders in the company. Additionally, it
shows that corporate governance systems can both encourage
tax evasion, which would increase firm profitability, and
restrict it to a point where the risks involved do not outweigh
the benefits. (Kovermann, J., & Velte, P. (2019). Researchers
looked into the relationship between certain corporate
governance practices and tax evasion in companies that were
listed between 2011 and 2015 on the Tehran Stock
Exchange. It was investigated how certain corporate
governance metrics—like board size, non-duty members,
management ownership, and organisation ownership—affect
tax evasion. Multiple regression analysis revealed no
relationship between tax avoidance and institutional
ownership or the proportion of off-duty board members.
Furthermore, there is no link between tax evasion and
management ownership.(Jamei, R. 2017). Tax avoidance
includes everything from breaking the law to using legal
means to lower corporate tax rates. It attempts to summarise
the key results of tax evasion research from the accounting
and finance literatures over the previous ten years. Regarding
the interrelated problems of quantifying tax avoidance, as
well as the potential causes and effects of corporate tax
avoidance, it address theoretical advancements and the
relevant empirical findings, and offer some suggestions for
additional study to look into unexplored areas of tax evasion.
Wang, F., Xu, S., Sun, J., & Cullinan, C. P. (2020), A.
(2004),Tax planning can raise the organization's financial
complexity while also delivering the anticipated tax savings.
It examines whether the information environment is less
open for aggressive tax planning businesses. Transparency
issues can develop to the extent that this increased financial
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complexity cannot be appropriately explained through
interactions with outside stakeholders, such as investors and
analysts. The relationships between tax evasion and
information asymmetry, analyst forecasting mistakes, and
profits quality, aggressive tax planning is linked to less
company openness, and evidence exist that management at
tax-aggressive companies try to address these issues with
openness by boosting different tax-related disclosures.
Overall, findings indicate that businesses must choose
between tax advantages and financial openness when
determining how aggressively to manage their taxes.
(Balakrishnan, K., Blouin, et al (2019). The paper looks at
the tax difficulties in contracts related to engineering,
procurement, and construction (EPC), with a particular
emphasis on Indonesian legislation. Since construction
services are primarily subject to Final Income Tax, it
emphasises the significance of contract segregation in order
to streamline taxation. Both onshore and offshore
components present difficulties, such as equipment supply
and services, which might result in disagreements over the
status of Permanent Establishments (PE) and the allocation
of income. India and Indonesian case studies illustrate
divergent tax views. Generally speaking, Indonesia taxes
EPC contracts as a single entity, whereas India concentrates
on profit attribution within its borders. The study emphasises
how tax treaties, such as the Indonesia-Germany agreement,
determine tax treatment according to each nation's activity.
In light of jurisdictional activities and pertinent Tax Treaties,
it emphasises the necessity of consistent tax treatment
through contract segregation. (Fathoni, M. 1. (2024). The
study examines the relationship between tax avoidance and
business group affiliation in various legal and economic
contexts. Tax avoidance should be made easier by the
company group structure, which permits the ultimate owner
to distribute revenue and resources among group companies.
However, there will probably be non-tax expenses associated
with such operations. In nations with developed economies
or code law systems, where non-tax costs are lower, business
group firms evade taxes more than stand-alone firms. In
nations with emerging economies or common law systems,
where non-tax costs are higher, they avoid taxes less. It sheds
light on the ownership structure of business groups as well as
the linkage between tax evasion by corporates and a nation's
legal genesis and economic development.(Hong, H. A., Kim,
J. B, et al) (2022). The effect of insufficient tax transparency
on tax evasion is covered in this article. Tax evaders may still
take use of alternative tax evasion opportunities even while
FATCA and CRS address some types of tax evasion. If tax
evaders are able to continue avoiding taxes through other
means, anti-tax evasion efforts may not be successful or
economical, and the article examines potential policy
solutions to the issues brought about by insufficient tax
transparency.(Noked, N. (2018).This study looks at tax
avoidance by corporate entities in the setting of a contract
with a company's shareholders and a tax manager, with the
latter engaging in possible evasion of taxes and may also

possess confidential knowledge about the legal validity of
possible reduction in tax claims, in reporting of revenue. It
explicitly characterises the ideal incentive using an expensive
state falsification framework. and examines how the structure
of a contract evolves in response to different enforcement
measures enforced by the taxman. (Crocker, K. J., &
Slemrod, J. (2005).

3. RESEARCH GAP

Large contracts, which are crucial for development are
valued because they necessitate cooperation from a wide
range of stakeholders to create the project, including in the
areas of infrastructure, machinery and equipment, power
generation equipment, etc. EPC contracts usually consist of
two components: onsite and offshore. These help in creation
of infrastructure, provide employement and increase national
GDP over long term. In view of their unique characteristics
and the fact that they can result from the use of various
structures, including SPVs, which add another layer of tax
shelter, by dividing contracts into onsite and offshore. DTA
among the two countries in question also adds another factor
to depict the PE is evolving. Few studies have linked the
potential role of tax avoidance, structures, and factors that
make an entity create a PE, as well as the motives that lead to
a PE becoming taxable. Previous research has concentrated
on the significance, applicability, types, and varieties of PEs
that may arise. The courts later ruled that the structures had
no significant commercial function and were primarily used
for tax avoidance. There is now room for more research
based on big contracts and engineering procuring contracts
since tax avoidance motives, namely in the structure of EPC
contracts. were not covered in earlier studies. This study
examines tax avoidance, tax planning the emergence of PEs
in EPC contracts, structures created in response, and the
results of court cases.

4. OBJECTIVES OF THE STUDY

a) To study the relevance and relevance of tax avoidance in
area of the EPC contracts, and whether it can be said that
EPC contracting corporates are practicing tax avoidance

b) To examine the aspects and variables that affect how
EPC contracts are split, as well as any potential
considerations that the courts might have

c¢) To study the decided cases in the context of EPC
contracts holding splitting of EPC contracts, into
offshore and onsite part as being tax avoidance - using
select cases and trends. in the past cases with rationale
behind decision.

5. METHODOLOGY

The study adopts a hybrid methodology that includes a
sample of eleven top EPC corporates in India and overseas,
selected through purpose sampling and a Google search. The
chosen organisations are well-known both in India and
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internationally and fall into the top category for EPC
contractors. According to www.moneycontrol.com and
www.investing.in, the data, which includes 54 observations,
was collected during a five-year period, from 2018/2019 to
2022/2023. Using ROA as the dependent variable and long-
term debt, total assets, inventory, effective tax rate (ETR),
property, plant, and equipment as dependent variables, the
evidence of tax avoidance is arrived at. The strategy has been
to take into account the motivations as per previous research
studies for b)—the elements driving the divide into off-shore
and onsite. Regarding c) a few cases decided by different
Indian and Nigerian courts, the reasoning behind the court's
ruling and the reason it was deemed to be tax evasion are
discussed. The reasons for the court's view of whether or not
a PE has arisen are clarified by the numerous court rulings
and the circumstances that led up to them. The exploratory
research provides guidance and recommendations on the
latest advancements in business practices while taking into
consideration the legal rulings of the ITAT, HC, SC, and
professional consultants such as Deloitte, KPMG, E&Y, etc.
Different ratios were determined using Microsoft Excel. For
analysis, descriptive statistics were employed. Pannel
regression and STATA 17 correlation are computed to test
hypotheses.

This exploratory study uses secondary data based on
Itatonline.org, the OECD, Deloitte, PWC KPMG, the Tax
Justic network, Itatonline, various judicial rulings at forums
as the sources of data . It also looked at important court
cases, particularly how they were decided at various levels at
the HC, SC, AAR, and ITAT levels, mostly between 2007—
2008 and 2023., over a 15 year period.

6. FINDINGS AND IMPLICATIONS:

a) Study the relevance and relevance of tax avoidance in
area of the EPC contracts, and whether it can be said
that EPC contracting corporates are practicing tax
avoidance.

TABLE-1: List of Variables

Variable Code Description

Dependent |ROA Return on Assets = (PAT / To TAl

Variable Assets)

(DV)

Independent

Variables

(IVs)

1 LTD to|Long Term Debt / To TAl Assets
TA

2 PPE  to|Property, plant, and equipment (PP&E) /
TA To TAI Assets

3 INV  to|Inventory / To TAl Assets
TA

4 ETR CTA is the ETR's (either Accounting

ETR or Cash ETR) proxy measure for
corporate tax evasion.

5 LOG_TA|Log Values of To TAl Assets
6 LOG_PB |Log Values of Profit Before Tax
T

Fig-1: Descriptive Statistics

Variable Obs Mean Std. dev. Min Max
ROA 54 .0116164 .0692429 -,2084561  .2237553

ETR 54 .2483662 .4001723 -1.181793 1.200474
LTDtoTA 54 .1062617 .099783 .ee3e863  .5118039
PPEtoTA 54 .1980517 .1816381 .841567  .6424833
INVtoTA 54 .0946782 .1237203 .ee55443 5332866
Log_PBT 54 3.795691 .8448518 @ 5.933357
Log TA 54 4,546564 1.ee9388 3.511869 7.32039

Source: Authors Computations

The Fig-1 provides basic information about the distribution
of ROA, LTD to TA, PPE to TA, INV to TA, ETR,
LOG TA and LOG PBT variables, namely the mean,
Standard Deviation (SD), range of values . These variables
detailed interpretation as follows:

e ROA: The mean ROA for sample data is 0.0116164,
with a SD of 0.0692429. The lowest and highest values
are -0.2084561 and 0.2237553, respectively.

e ETR: Effective tax rate is the percentage of income that
a company pays in taxes. The mean ETR for sample data
is 0.2483662, with a SD of 0.4001723. The lowest and
highest values are -1.181793 and 1.200474, respectively.

e LTD to TA: Long-term debt to to TAI assets is a
solvency ratio that measures the proportion of a
company’s assets that are financed by long-term debt.
The mean LTD to TA for sample data is 0.1062617,
with a SD of 0.099783. The lowest and highest values
are 0.0030863 and 0.5118039, respectively.

e PPE to TA: Property, plant, and equipment to to TAl
assets is an efficiency ratio that measures how much of a
company’s assets are invested in property, plant, and
equipment (PPE). The mean PPE to TA for sample data
is 0.1980517, with a SD of 0.1816381. The lowest and
highest values are 0.041567 and 0.6424033,
respectively.

e INV to TA: Inventory to to TAl assets is an efficiency
ratio that measures how much of a company’s assets are
invested in inventory. The mean INV to TA for sample
data is 0.0946782, with a SD of 0.1237203. The lowest
and highest values are 0.0055443 and 0.5332866,
respectively.
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e Log PBT: Logarithm of profit before taxes (PBT) is the
natural logarithm of the difference between to TAl
revenue and to TAIl expenses before taxes have been
deducted from earnings. The mean Log_PBT for sample
data is 3.795691, with a SD of 0.8448518. The lowest
and highest values are 0 and 5.933357, respectively.

e Log TA: Logarithm of to TAl assets (TA) is the natural
logarithm of the sum of all assets owned by the company
at the end of the fiscal year or quarter being analysed.
The mean Log TA for sample data is 4.546564, with a
SD of 1.009308. The lowest and highest values are
3.511869 and 7.32039, respectively.

Fig-2: Correlations

ROA ETR LTDtoTA PPEtoTA INVtoTA Log PBT Log TA

ROA 1.0ee0

54

ETR 8.2145 1.eeee
0.1194
54 54
LTDtoTA | -0.4028* 0.0308 1.0000
8.0025 0.8249
54 54 54
PPEtoTA 0.4015* -0.1228 -0.0286  1.8000
8.0026 ©.3765 @.8373
54 54 54 54
INVtoTA | -@.1894 -0.1286 -@.0069 ©.8252 1.0000
2.1701 ©0.3542 ©.9606 ©.8567
54 54 54 54 54
Log_PBT 0.3052* 0.0866 -0.0496 ©.0618 -0.1585 1.0000
0.0248 ©0.5334 ©.7216 0.6568 0.2523
54 54 54 54 54 54
Log_TA ©.0907 ©.6682 ©0.9506 -0.1654 -@.1201 ©.7130* 1.0000
©.5141 0.9530 @.7166 ©.2321 ©.3872 ©.0000
54 54 54 54 54 54 54

Source: Authors Computations

The hypothesis for testing the correlation between two
variables is:

Hoi: linear relationship between the two variables is absent.
Haz: linear relationship between the two variables exists

The Fig-2 shows the Pearson correlation coefficients
between ROA, LTD to TA, PPE to TA, INV to TA, ETR,
LOG TA and LOG_PBT variables. From the above it can be
observed as under :-

e There is a low positive correlation among ROA and
ETR, however it is not statistically significant (r =
0.2145,p=0.1194).

e There is a moderate negative correlation between ROA
and LTD to TA, and it is statistically significant (r = -
0.4028, p = 0.0025). This means that as ROA increases,
LTD to TA tends to decrease, and vice versa.

e There is a moderate positive correlation between ROA
and PPE to TA, and it is statistically significant (r =
0.4015, p = 0.0026). This means that as ROA increases,
PPE to TA tends to increase, and vice versa.

e There are weak negative correlations between ROA and
INV to TA, ETR and PPE to TA, ETR and INV to TA,
LTD to TA and PPE to TA, LTD to TA and INV to TA,
PPE to TA and INV to TA, Log PBT and INV to TA,
Log TA and PPE to TA, Log TA and INV to TA,
however are not significant.

e There are lower favourable correlations among ETR and
LTD to TA, LTD to TA and Log PBT, LTD to TA and
Log TA, PPE to TA and Log PBT, INV to TA and
Log PBT, but are not significant.

e There is a moderate favourable correlation between
ROA and Log PBT, and it is statistically significant (r =
0.3052, p = 0.0248). This means that as ROA increases,
Log PBT tends to increase, and vice versa.

e There is a lower correlation observed among ETR and
Log PBT, however not significant (r = 0.0866, p =
0.5334).

e There are weak negative correlations between PPE to
TA and Log_TA, but it is not statistically significant (r =
-0.1654, p =0.2321).

e There appears to exist a high level of positive correlation
among Log PBT and Log TA, and it is statistically
significant (r = 0.7130, p < 0.0001). This means that as
Log PBT increases, Log TA tends to increase very
strongly, and vice versa.

7. PANEL DATA REGRESSION ANALYSIS:

We used panel data regression, ROA, LTD to TA, PPE to
TA, INV to TA, ETR, LOG _TA, and LOG_PBT variables to
obtain a more reliable result.

For Fixed Effect Panel Regression:

ROA = P+ P,LTD toTA + f, PPE to TA + B3INV to TA + B,ETR + s LOG_TA + B,LOG_PBT
+e ... (Eq.1)

Where, € = error term

For Random Effect Panel Regression:

ROA = o+ B,LTDtoTA + 3, PPE t0 TA + B3INV to TA + B,ETR + 5 LOG_TA + B, LOG_PBT + £
+ e (EQL2)

Where, € = within entity error term, p = between entity error
term

Hoo: The preferred model is random effects on ROA during
the study period.

Haz: The preferred model is fixed effects on ROA during the
study period.
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Fig-3: Random Effect Model

landom-effects GLS regression Number of obs = 54
Group variable: CompanyNoe Number of groups = 11
R-squared: Obs per group:
Within = @.1880@ min = a4
Between = ©.5628 avg = 4.9
Overall = @.4462 max =
Wald chi2(6) = 17.76
corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0069
ROA | Coefficient Std. err. z P>|z| [95% conf. interwval]
ETR .02123 .2173928 1.22 e.222 -.0128592 .0553192
LTDtoTA -.2146295  .1069022 -2.01 @.e45 -.4241539  -.ee51e51
PPEtoTA .1347809 .87e0166 1.92 e.es4 -.0024491 .2720108
INVtoTA -.8856145 .8692745 -1.24 0.217 -.22139 .8501609
Log_PBT .0241933 .2118238 2.85 e.e4l .201019 0473676
Log TA -.0019354 .e158833 -0.12 @9.903 -.8330661 .8291953
_cons -.8728261 .8711717 -1.02 @.3e6 -.21232 .@666678
sigma_u .84252416
sigma_e .03838846
rho .55097997  (fraction of variance due to u_i)

Source: Authors Computations

Fig-3: Random Effect Model shows a positive relationship
between LTD to TA, PPE to TA, INV to TA, ETR, LOG TA
and LOG PBT as expected. R-square is 0.188 Lower
positive to this model. ‘rho’ is known as the intraclass
correlation 55.09% of the variance is due to differences
across panels. The z-statistics of LTD to TA and LOG _PBT
variables are significant at 5% (p < 0.05) and chi-square also
significant at 1% (p <0.01).

Fig-4: Fixed Effect Model

Mumber of obs = 54
Mumber of groups = 11

Fixed-effects (within) regression
Group variable: CompanyNo

R-squared: Obs per group:
Within = 0.3133 min = 4
Between = ©.8429 avg = 4.9
Overall = @.8375 max =
F(6,37) = 2.81
corr(u_i, Xb) = -0.9839 Prob > F = 0.0234
ROA | Coefficient Std. err. t P> t] [95% conf. interval]
ETR .01828 .0179849 1.e2 @.316 -.2181609 .0547209
LTDtoTA -.1241821  .1386977 -8.96 0.376 -.4852103 .156846
PPEtoTA .2729545 .1344117 2.3 0.050 .0006105 .5452985
INVEtoTA -.18737e4 .8857216 -2.19 @.e35 -.3610588 -.013682
Log_PBT .021534  .8119651 1.86 0.080 -.8827096 .0457775
Log_TA .3272417  .1298776 2.52 0.9l .0640846 .5903988
_cons -1.585609 .5965771 -2.66 @.012 -2.794389 -.3768288
sigma_u .36702523
sigma_e .83838846
rho .98917858  (fraction of variance due to u_i)

F test that all u_i=0: F(le, 37) = 5.52 Prob > F = 8.0001

Source: Authors Computations

Fig-4: Fixed Effect Model shows a positive relationship
between LTD to TA, PPE to TA, INV to TA, ETR, LOG TA

and LOG_PBT as expected. R-square is 0.3133 low positive
to this model. ‘rtho’ is known as the intraclass correlation
98.91% of the variance is due to differences across panels.
The t-statistics of PPE to TA, INV to TA and LOG _TA
variables are significant at 5% (p < 0.05) and F-statistic is
also significant at 1% (p <0.01).

Fig-5: Hausman Test

—— Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
fixed random Difference Std. err.

ETR .e1828 .02123 -.0029501 .ee4s577
LTDtoTA -.1241821 -.2146295 .0904473 .0883684
PPEtoTA .2729545 .1347809 .1381736 .1147353
INVtoTA -.1873704 -.0856145 -.1017558 .e5e49
Log_PBT .021534 .0241933 -.0026593 .9018331

Log TA .3272417 -.0019354 .3291771 .1289028

b = Consistent under H@ and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under HO; obtained from xtreg.

Test of H@: Difference in coefficients not systematic

chi2(6) = (b-B)'[(V_b-V_B)~(-1)]1(b-B)
= 6.31
Prob > chi2 = @.3899

(V_b-V_B is not positive definite)

Source: Authors Computations

Fig-5: Since the probability value is greater than 0.05, we are
unable to reject the Hausman Test null hypothesis that the
Random Effect Model is appropriate. Hence, it can be
suggested that the Random Effect Model is suitable for
examining the connection between these factors.
Consequently, we can state with certainty that the level of
LTD to TA, PPE to TA, INV to TA, ETR, LOG TA, and
LOG PBT has a favourable impact on the ROA of the
various sample organisations (included here).

8. CASES ANALYSIS:

Based on the samples of EPC corporates collected, it appears
to indicate that there is possibly some amount of Corporate
tax avoidance(ETR) being practiced by the EPC corporates,
and coupled with the past studies that depict a relationship
between tax avoidance and ROA, in a move to increase
shareholder value the corporates may be looking at different
ways of structuring the EPC contracts, and at times, it comes
under judicial review of the courts.

b) Examine the aspects and variables that affect how
EPC contracts are split, as well as any potential
considerations that the courts might have.

The split contracts help mitigate tax risks and add
commercial value, by shifting of major portion of work to the
offshore entity can lower tax risk. The structure of
participating entities plays an important role in mitigating tax
risk, and subsidiary as a structure for local execution of
contracts is an accepted commercial practice. Split up of such
contracts is also very much an international practice globally
as can be seen in evidence across other countries too. Other
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key motives include fixing of responsibility to individual
contractors for packages, effective operational coordination,
ensuring meeting the deliverables as per timelines,
jurisidictional challenges, requirement for different skill sets
for execution of such contracts, investor mandates for
minimum return, tax man curiousity for taxing the entire
contract, judicial overreach, etc . In practice globally the EPC
contractors, take the advisory of leading legal counsel, tax
consulting firms ( big -4 or others ) as these entities are listed
answerable to stakeholders, and have a detailed due diligence
process to be gone through prior to inking the final contracts.
Such approaches are also necessary to work out a feasible
and cost effective project delivery approach, that can be
treated as sustainable. Judicial and sovereign over reach also
encourage such tendencies.

The other factors that could influence the EPC contract
structures could be i) General industry practices ii) judicial
rulings in the past favouring certain structures iii) existing
corporate processes to manage tax risks iv) Corporate
governance mechanism in place in entities v) Effectiveness
of enforcement of tax laws by taxman vi) Advisory of
external legal and tax counsel vii) incremental tax reduction
accruing due to split contracts and its trade off with challenge
by taxman viii) Tax strategies adopted — aggressive V
defensive -nature by senior management in the entity ix)

General perception, culture in the entity towards tax
payments.

These factors can significantly influence the outcome of
raising a PE or otherwise in tax cases and is therefore
becoming a crucial aspect of planning for EPC contracts in
such a way that liability due to PE arising is kept to a
minimum level.

¢)Study the decided cases in the context of EPC contracts
holding splitting of EPC contracts, into offshore and
onsite parts as being tax avoidance - using select cases
and trends. in the past cases with rationale behind the
decision.

In the development of EPC contracts, the vital role of tax
planning, avoidance, and contract splits are closely tied. Tax
planning is acceptable, but the judiciary has taken a dim view
of tax evasion. However, corporations frequently struggle
with how to increase shareholder value through tax
avoidance practises as opposed to pure tax planning, which
results in lower levels of wealth creation and project
profitability, by getting under the taxman’s glare. Looking at
historical judgements at various levels reveals the main
elements of tax avoidance in relation to EPC contracts. In the
following cases the tax avoidance aspect has been upheld by
courts.

TABLE-2: Case Laws on PEs

SL.No |[Case law Citation- Decision Decision and Rationale
Authority favour of

1. Ansaldo  Energia|(2009) 310 ITR|D-TA The contract was a composite of four contracts that were

SPA-V-ITO 237(Mad) tightly intertwined. The contract breakup was a artificial
split, without genuine reason, therefore taxable income—
PE—arose.

2. Durr Systems AG,|[TS-5398-ITAT- |D-TA The German company's revenue is directly tied to and a part
Chennai-V- 2023(CHENNAI) of the same turnkey project, it was determined that it is
DCIT(Intl tax) -0 taxable in India, as its components—were artificially divided

rather than naturally split into two parts. Consequently, it was
decided that the shipments of equipments were taxable in
India and that the contract was composite.

3 JGC Corporation|Nigerian case D-TA The High Court of Nigeria ruled that offshore contract
v. Federal Inland execution is exempt from taxes.

Revenue  Service

(2014) 15 TLRN

4 Saipem Nigerian Federal|D- TA Saipem Portugal and Saipem S. A. made appeal at the
Contracting court case Federal High Court stating that it was a multiple contract
Nigeria v. FIRS case, and also no profits were derived from Nigeria but the
TLRN (Vol. 15), High court held since it was single contract and was
July 2014. performed in Nigeria it will be taxable in Nigeria as per their
Corporate Income Tax Act regulations.
5 CIT VS Hyundai|291 ITR 482 -SC |A-TA The court held that the installation PE arose post the
Heavy Industries conclusion of the contract with the project owner transaction




International Management Perspective Conference 2025 (IMPeC-25)

330

SL.No |[Case law Citation- Decision Decision and Rationale
Authority favour of
Co Ltd materialized, fabricated platform delivered offshore to the
agents of the project owner. Therefore, profits earned for the
supply of the fabricated platform not attributable to the
installation PE in India

6 CIT V Mitsui Engg| (2002) 174-CTR- Contract was intended to be regarded as a single,
& Shipbuilding 66(Del) comprehensive transaction. It was decided under the

aforementioned fact circumstance that it was not possible to
allocate the total consideration into two parts The full
contract price, included all phases of the machinery supply
process, was what was paid to the assessee.

7 Technip France | (AARNo A-TA While offshore services are taxable in India since they are
SAS 1413/2012 closely linked to the establishment of a plant there, offshore

equipment supplied under composite contracts is not.

8 Progressive ~ Rail| WPC-Del -|A-TP DelhiHC examined the fixed place PE, Service PE and
Locomotive Inc V|12405/2019 to DAPE and held that there is no PE arising as TPO has
DCITITD) 12411/2019 resolved the transfer pricing aspect as being at arms length,

mere visit by representatives of parent on subsidiary board
would not make it a PE,no evidence for subsidiary to
conclude contracts habitually, visit by petitioners’ employees
insufficient for service PE.

9 Huawei (ITA/1500/Del/20 |A-TA A PE in India is an Indian subsidiary of a foreign business. In
technologies Co Itd|14 India, revenue derived from the supply, installation, and
V ADIT commissioning of telecom equipment is subject to taxation.

10 Nippon Steel Engg|(AAR 1203/2012) |A-TA Under the IT Act and the Indo-Japan Treaty, payments for
Co Ltd V CIT equipment imported from abroad are not subject to taxes in

India.

11 Hyundai Rotem|53 SOT 142 (Del|A-TP A consortium along with Japanese company was formed for
Company V Asst|Trib) Delhi Metro, rising PE in India, Cost plus 9% was the arms’
DIT length PE attributable As per Art 7(2) of DTAA -India -

Korea, department has to consider it was necessary to
evaluate at arms length and hence TP study to be considered

12 DCIT V Kalpataru|ITA A-TP Design and drawing-related services to be taxed as fees for
Power 35/Ahd/2021-Tax technical services;However they are taxable as business
Transmission sutra income FTS clause is not present in DTA. Again PE arose

and hence this is not taxable .

A= Assessee D = Department TA =Tax Avoidance TP- Tax planning

9. LIMITATIONS

Only a few EPC firms are included in this exploratory study,
which is not empirical in nature and ignores behavioural
attitudes, litigation nature, taxpayer and department attitudes
in such cases, and tax morale in economies such as India.

10. CONCLUSION

The taxation of EPC contracts, which have a variety of
structures with separate offshore and onsite parts performed
and delivered in India for the final customer, is, according to
the authors, one of the most frustrating and complicated
aspects of large contracts. The authors conclude that the
project sponsor or investor should be informed of the tax
outcomes in order to avoid significant uncertainty and loss of
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trust. Past studies as well as our paper here observes, some
amount of tax avoidance practices are likely to be found in
practice, so long as it does cross a specified safe harbour
limits, the taxman should not be contesting the same and the
Govt would do well to announce some safe harbour rules on
Turnover, profit margin, asset levels etc.

This will bring more certainty to taxation of these project and
have an impact on FDI flows and trust of investors, which
are essential for economic development. A sine qua non for
the efficient growth of the economy at reasonable costs is the
certainty of legal outcomes in the field of taxation in EPC
contracts. The use of SPVs, trusts, subsidiary structures to
get tax savings in the process are likely to continue and care
needs to be seen that they do not cross the line into tax
avoidance. The taxpayer will use various structures to reduce
his tax liabilities, which can be legitimately held to be valid.

11. FUTURE RESEARCH AGENDA

The domain of EPC contracts its relevance and importance is
critical for development and gdp growth of a nation.
Typically taxman tries to bring the entire contract into the tax
net, while the taxpayer tries to keep as much of the contract
outside the ambit or jurisdiction of taxes. These opposing
objectives, lead to considerable pressure on the judiciary to
decide on a cases which increases litigation, and its negative
implication for the country as a safe destination for FII,
investors. The other variables like structure type, promoter
holdings, corporate governance practices, independent
director on board, etc may also be influencing the extent of
tax avoidance in such contracts. Researchers can look at
possible relationships between transfer pricing for services,
in the context of EPC contracts, tax cooperation agreements
between nations, along lines of DTAAs, imbedding certain
special provisions in DTAAs to deal exclusively deal with
EPC contracts or provide special provisions in Income Tax
Act for the taxation of same. Even special rates for taxation
of EPC contracts can be proposed, either on split basis, or
composite basis, and reduce litigation.

Future research can concentrate on identification of arising of
permanent establishments using Al algorithms, predictive
analytics, to find the outcome of cases, developing proto-type
models which can specify the chances that the project is
liable to be litigated, and the management can take suitable
steps to remediate the same. Research can also focus on use
of game theoretic approaches, Fuzzy logic approaches, etc to
arrive at possible combinations of strategies that can help
both the assessee and revenue, in a way that does not act as
detriment to investor trust, FDI flows, and revenue interests.
The Govt and Taxman can also come out with appropriate
guidelines, Rules, and a more structured approach to
simplification of taxability of EPC contracts, to avoid
litigation.
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ABSTRACT

This study examines the impact of financial literacy on consumer behavior in adopting green finance products, like eco-friendly
investments and sustainable banking. As climate awareness grows, understanding how financial knowledge influences sustainable
choices becomes crucial. Financially literate individuals are often more confident evaluating long-Investments, Environmental
Awareness term benefits, which may make them more open to green finance options. The research first reviews existing studies on
financial literacy and green finance, identifying that consumers with stronger financial understanding are generally more receptive to
sustainable products. To further explore this, a survey was conducted, gathering data on respondents’ financial knowledge,
Sfamiliarity with green finance, and willingness to invest in environmentally friendly financial options. Initial analysis using
statistical techniques such as regression and ANOVA suggests a positive link between financial literacy and interest in green finance.
Consumers with higher financial literacy levels show a stronger inclination toward sustainable financial decisions, likely because
they can better assess the risks and rewards associated with these options. The study underscores the potential of financial literacy
to encourage eco-friendly financial behavior. By promoting financial education that includes green finance, policymakers and
institutions can foster informed choices that benefit both the individual and the environment.

Keywords: Financial Literacy, Green Finance, Consumer behaviour, Sustainable Investments, Environmental Awareness

1. INTRODUCTION awareness of sustainability issues enhances advocacy and
engagement among financially literate investors. These
individuals are more likely to champion corporate
sustainability through shareholder activism, influencing

companies to adopt greener practices (Bauer et al., 2005)

The role of financial literacy in promoting sustainable
finance is an increasingly relevant topic in the global shift
toward environmental sustainability. Financial literacy is
defined as the ability to understand and effectively apply

financial knowledge, encompassing skills in budgeting,
investing, and managing financial risks. This knowledge
plays a crucial role in empowering individuals to engage with
green financial products, such as eco-friendly investments
and sustainable banking solutions, by equipping them to
make informed decisions and manage risks associated with
these options (Huhmann & McQuitty, 2009; OECD, 2014)

Research indicates that individuals with a strong grasp of
financial concepts are more likely to participate in sustainable
finance. They possess the capability to assess the long- term
benefits and potential risks of investments such as green
bonds, socially responsible mutual funds, or other
Environmental, Social, and Governance (ESG)-linked
financial products. For example, Chen (2018) highlights that
financial literacy fosters a proactive approach toward risk
management, enabling consumers to incorporate strategies
that address climate risks and other ESG concerns into their
financial planning

Moreover, financial literacy plays a pivotal role in bridging
the accessibility gap in sustainable finance. It enables
individuals from diverse socio-economic backgrounds to
understand complex financial instruments, thereby
democratizing access to these green opportunities
(Gounopoulos et al., 2020). Studies have also revealed that

In addition to influencing individual behaviors, financial
literacy extends to community education and regulatory
advocacy. Programs designed to improve financial literacy
often incorporate ESG factors, familiarizing individuals with
sustainable financial practices and fostering a cultural shift
toward environmentally responsible decision-making. This is
evident in the European Commission’s action plan on
financing sustainable growth, which emphasizes financial
education as a tool for promoting sustainability

This interplay between financial literacy and sustainable
finance underscores the need for targeted education
initiatives. By bridging knowledge gaps, these programs can
empower a broader segment of the population to make

environmentally conscious financial decisions, aligning
individual financial goals with broader sustainability
objectives.
2. LITERATURE REVIEW

TABLE 1: Keyword Table
Financial Consumer Behaviour |Green Finance
Literacy Products

Personal Finance |Purchasing Decision* |Green Bonds

Financial Behavioural Finance  |Green Loans
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Education

Risk Awareness Investment Preferences | Carbon Finance

Investment Consumer Awareness |Sustainable
Literacy Investments
Financial Inclusion | Sustainability Fintech

Preferences
Wealth Consumer Trust Green Mutual Funds
Management
Credit Literacy Ethical Consumption |Sustainable Bonds

Financial literacy plays a crucial role in shaping consumer
behavior, particularly in investment decisions and adoption
of financial products, including green finance. A growing
body of research emphasizes how financial literacy impacts
decision-making, attitudes toward risk, and the willingness to
engage with financial technologies, such as neobanks and
sustainable investment products.

Financial literacy is closely linked to consumer confidence,
especially in the context of new financial technologies. Raut
(2023) argues that perceived risk, computer confidence, and
financial literacy significantly affect online stock trading
decisions. This aligns with the Technology Acceptance
Model (TAM) and Theory of Planned Behavior (TPB),
which suggest that financial literacy serves as a mediator in
shaping attitudes and behaviors, particularly regarding risk.
These models illustrate that a higher level of financial
literacy leads to better decision-making, as individuals can
better evaluate the risks involved in financial investments,
including those in digital platforms (Raut, 2023). Moreover,
financial literacy is a key driver in the adoption of digital
financial services, particularly in the emerging sector of
neobanks and Banking-as-a-Service (BaaS). Taneja (2024)
explores how financial literacy moderates the impact of
perceived effort expectancy, hedonic motivation, and
perceived risk on consumers' intentions to adopt neo banking
services. His study emphasizes the growing importance of
financial literacy in shaping attitudes toward sustainable
banking, suggesting that better financial knowledge leads to
more favourable attitudes toward environmentally conscious
banking products. This highlights how financial literacy is not
just an enabler for general financial decision- making but also
influences consumer behaviours in the emerging green
finance sector.

In the specific context of green finance, the role of financial
literacy is particularly evident in the adoption of green bonds.
Azad (2024) investigates why retail investors, despite
increasing interest in sustainability, are less inclined to adopt
green bonds compared to institutional investors. His research
identifies that financial literacy significantly influences
individuals’ understanding of the financial and environmental
benefits of green bonds. By enhancing financial knowledge,
consumers are better equipped to evaluate and engage with
green financial products, leading to higher adoption rates.

This supports the notion that financial literacy is crucial for
broadening the appeal and uptake of green investment
products.

Similarly, the literature suggests that financial literacy can
also influence broader economic participation and inclusion.
Rastogi (2021) highlights the role of financial technologies
like the Unified Payment Interface (UPI) in improving
financial literacy, particularly among marginalized
communities in India. His study demonstrates that when
individuals are equipped with the necessary financial
knowledge, they are more likely to engage with digital
financial services, contributing to greater financial inclusion
and overall economic development. The intersection of
financial literacy and digital financial inclusion has
implications for green finance, as financially literate
individuals are more likely to explore and invest in
sustainable financial products.

Furthermore, the COVID-19 pandemic significantly
impacted financial behaviors, with Billore (2020) examining
the barriers to adopting FinTech services among low-income
customers. The study identifies trust and awareness as major
barriers, which are influenced by financial literacy.
Consumers with higher financial knowledge are more likely
to trust digital platforms and adopt new financial products,
including those focused on sustainability. Billore’s work
highlights the importance of financial education in
overcoming barriers to financial adoption, particularly in
times of crisis, such as the pandemic.

Trust and privacy concerns also remain significant obstacles
to the adoption of green finance, and financial literacy can
play a pivotal role in mitigating these concerns. Tyagi (2024)
suggests that financial literacy enhances consumers'
understanding of privacy protections and security measures
in digital banking. This increased understanding helps build
trust in green finance products, as consumers become more
confident in the safety and benefits of these environmentally
friendly investments. Financial literacy, therefore, serves as a
foundation for the successful adoption of digital green finance
products, where transparency and trust are key components.

The relationship between financial digitization and innovation
in the green finance sector is also explored by Hossain
(2024), who finds that financial digitization fosters green
innovation, especially in countries with lower initial
innovation levels. This study underscores how financial
literacy can amplify the impact of financial digitization by
enabling consumers and businesses to engage with
innovative green finance products. The role of financial
literacy in supporting the transition to a sustainable economy
is crucial, as it equips individuals with the knowledge needed
to navigate the increasingly complex landscape of green
finance.

Similarly, the work of Anand (2023) demonstrates how
financial literacy intersects with social norms to shape
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consumer behaviors toward sustainable products. Social
norms have a significant impact on the purchasing decisions
of consumers, and financial literacy helps individuals
understand the broader financial and environmental
implications of their consumption choices. This, in turn,
drives more sustainable purchasing behaviors, including the
adoption of green finance products.

In rural India, financial literacy is also a key enabler of
financial inclusion, as highlighted by Dash (2024). His
research shows that financial literacy, when combined with
financial advisory services, improves financial behavior and
decision-making in rural households. This improvement
extends to the adoption of green financial products, as
individuals who are financially literate are more likely to
engage with sustainable investment opportunities. Financial
literacy, therefore, plays a critical role in fostering economic
development and promoting the adoption of environmentally
sustainable financial products.

Finally, Kumar (2024) emphasizes the role of financial
literacy in promoting sustainability through green finance
practices. His study highlights how financial literacy
enhances both consumers' and institutions' understanding of
the Dbenefits of green banking, thereby improving
sustainability outcomes. This research supports the idea that
financial literacy is not only essential for effective financial
decision-making but also for fostering sustainable practices
within the financial sector.

In conclusion, the literature strongly supports the notion that
financial literacy is a critical factor influencing consumer
behavior toward green finance products. From enhancing
decision-making abilities to building trust in digital financial
services, financial literacy acts as a key enabler in the
adoption of sustainable financial products. The integration of
financial literacy into consumer education, particularly in the
context of green finance, can lead to more informed,
responsible, and sustainable financial behaviors.

3. RESEARCH METHODOLOGY

In this paper, we will analyse the effect of consumer
behaviour, if it is getting effected or not on the basis of
literacy about the green finance products. We have collected
primary as well as secondary data. Primary data is collected
via Survey from 65 respondents. Secondary data is collected
using SCOPUS. The review of literature is analysed as a part
of secondary data. To analyse this data we have got few
questions that we will be answering and few hypotheses that
will be tested in this paper.

1. Ho: Financial literacy does not influence the adoption of
green finance products.

Hi: Financial literacy influences the adoption of green
finance products.

3. Ho: There is no significant difference in investment
preferences for green finance products between
financially literate and financially illiterate consumers.

Hi: There is a significant difference in investment
preferences for green finance products between
financially literate and financially illiterate consumers.

4. Ho: Financial literacy does not influence consumer
trust in green finance products.

H.: Financial literacy positively influences consumer
trust in green finance products.

5. Ho: Financial literacy does not affect
commitment to sustainable investments.

long-term

Hi: Financial literacy positively influences long-term
commitment to sustainable investments.

6. Ho: There is no significant relationship between financial
literacy and willingness to pay a premium for green
finance products.

Hi: There is a significant relationship between financial
literacy and willingness to pay a premium for green
finance products.

4. DATA ANALYSIS
Hypothesis Testing

1. Ho: Financial literacy does not influence the adoption
of green finance products.

2. Hu: Financial literacy influences the adoption of green
finance products.

TABLE 2: Regression and ANOVA for Hypothesis 1

Regression Statistics
Multiple R 0.146756924
R Square 0.021537595
Adjusted R Square 0.006006445
Standard Error 0.267735368
Observations 65
ANOVA
df |SS MS F Significance
F
Regression 1 10.0994042 |0.099404283 [1.38673541 [0.243386692
83 5
Residual 63 14.5159803 |0.071682227
32
Total 64 14.6153846
15

| |Coeﬂici |Standar |tStat |P—value |Lower |Upper |Luwer |Upper |
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e d 95% 95% 95.0% | 95.0% Source of SS df MS F P- F crit
nis Error Variation value
Interc 3.09035 2.14587 é4,3295 5.17115- ;,79883 ?,38186 é.79883 ?,38186 Between  120.00769231 11 20.007692 117784 |4 64E- |3.9151383
Groups 31 61538 |05 32
ept  [338 567 272 279 397 279 397 —
Within 144 128 [1.125
Q5 |- 0.03784 |- 0.24338 |- 0.03105 |- 0.03105 Groups
0 6 7 7
0.04456 |22 1.17759 |692 0.12017 | 104 0.12017 | 104
0 7 8 8 Total 164.0076923 129
541 306 186 186
Interpretation:

a. R-Square — 2.14% - The R-Square value indicates that Regression Statistics

only 2.14% of the variation in familiarity with green Multiple R 0.269884817
finance products can be explained by confidence in

understanding basic financial concepts. This suggests R Square 0.072837814
that financial literacy confidence has a very weak Adjusted R Square 0.058120954
explanatory power in this relationship. Standard Error 1 175788755

b. Significance - (P-Value — 0.2432) - The p-value is
0.2434, which is greater than the commonly used Observations 65
significance threshold of 0.05. This means there is no
statistically significant relationship between Financial

Literacy and Adoption of green finance products, hence a |SS MS F Significance
we fail to reject HO. In other words, confidence in F
financial literacy does not significantly impact Regression 1 [6.84227223|6.84227223 |4.94927681 |0.02969155
familiarity with green finance products. 3 3 8

c. Co-efficient (-0.0446) - The regression coefficient is
negative (-0.0446), suggesting a small decrease in

familiarity with green finance products for every one- Residual 63 [87.0961893 | 1.38247919

unit increase in financial literacy confidence. However, ! >

since the relationship is not statistically significant, this Total 64 193.9384615

result is likely due to random variation and should not be 4

overinterpreted. Coeffi|Stand |t Stat |P-  |Lowe |Uppe |Lowe |Uppe
d. Conclusion - Financial literacy confidence does not cie |ard value |r r r r

significantly influence familiarity with green finance nts | Error 959% 1952 195.0 195.0

products. Familiarity with green finance products may 9% 9%

instead depend on external factors such as marketing
efforts, accessibility to information, or personal interest ~ |Inte|1.581 [0.640 |2.468 [0.016 |10.301 |2.861 (0.301 |2.861
in environmental initiatives. rc (438 632 |556 |291 (235 |640 (235 [640

. L. . L. ept |23 683 |9 299 (967 1493 967 (493
2. Ho: There is no significant difference in investment
preferences for green finance products between Q5 10.369 10.166 (2.224 10.029 [0.037 {0.701 |0.037 {0.701
financially literate and financially illiterate 698 (179 [697 [691 (615 |781 |615 |781
consumers. 832 408 (017 |55 785 |88 785 |88
Hi: There is a significant difference in investment
preferences for green finance products between
financially literate and financially illiterate a. R-Square- 7.28%- The R-Square value of 7.28%
consumers. indicates that 7.28% of the variation in the likelihood of

. . .. adopting green finance products in the future is
TABLE 3: Regression and ANOVA statistics for explained by confidence in financial literacy. This

Hypothesis 2 suggests a weak but meaningful relationship between the

Anova: Single Factor two variables.
Groups | Count| Sum |  Average Variance b. Significance — P-value- 0.0297 - The p-value of 0.0297 is
Q5 65 244 3.753846154 |0.782211538 less than 0.05, meaning the relationship between
Financial literacy and green finance usage in future is
& 65 193 2.969230769 | 1467788462 statistically significant, hence we reject HO. This
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indicates that financial literacy confidence has a Q5 |0.393 [0.162 [2.413 [0.018 |0.067 {0.719 [0.067 [0.719
meaningful impact on the likelihood of adopting green 362 1996 308 [728 |638 085 [638 085
finance products in the future. 016 [985 (546 (744 (533 [499 (533 [499
Co-efficient — 0.3697 - The coefficient of 0.3697 R-square — 8.46% - The R-Square value of 8.46%

indicates that for every one-unit increase in confidence in
financial literacy, there is a predicted 0.3697 increase in
the likelihood of adopting green finance products in the
future.

This positive relationship suggests that as individuals
become more confident in their financial literacy, they
are more likely to adopt green finance products.

Confidence Interval - The 95% confidence interval for the
coefficient ranges from 0.0376 to 0.7018, which does not
cross zero. This reinforces the statistical significance of
the relationship and suggests the result is reliable.

Conclusion - Confidence in financial literacy has a
statistically significant positive impact on the likelihood
of adopting green finance products in the future. This
finding indicates that individuals who are more confident
in their financial literacy are more likely to consider
green finance products as part of their future financial
plans.

Ho: Financial literacy does not influence consumer
trust in green finance products.

Hi: Financial literacy positively influences consumer
trust in green finance products.

TABLE 4: Regression and ANOVA statistics for

indicates that 8.46% of the variation in the extent to
which  financial literacy influences long-term
commitment to sustainable investments is explained
by financial literacy

confidence. This suggests a weak relationship between
the two variables, but the relationship is stronger than in
the previous results.

Significance — P-value — 0.0187 - The p-value of 0.0187 is
less than 0.05, meaning the relationship between
Financial literacy and long term investment in green
finance is statistically significant, hence we reject HO0.
This indicates that confidence in financial literacy does
meaningfully impact the extent to which it influences
long-term commitment to sustainable investments.

Co-efficient — 0.3934 - The coefficient of 0.3934
indicates that for every one-unit increase in confidence in
financial literacy, there is a predicted 0.3934 increase in
the extent to which financial literacy influences long-
term commitment to sustainable investments. This
positive relationship suggests that higher confidence in
financial literacy leads to a greater perceived influence
of financial literacy on long-term commitment.
Confidence Interval - The 95% confidence interval for the
coefficient ranges from 0.0676 to 0.7191, which does not
cross zero. This reinforces the statistical significance of
the relationship and suggests the result is reliable.

Conclusion - Confidence in financial literacy has a
statistically significant positive impact on the extent to
which  financial literacy influences long-term
commitment to sustainable investments. This finding
highlights that individuals who feel more confident in
their financial literacy are likely to perceive it as having a
greater role in shaping their long-term commitment to
sustainable investments.

Ho: Financial literacy does not affect
commitment to sustainable investments.

long-term

Hi: Financial literacy positively influences long-term
commitment to sustainable investments.

TABLE 5: Regression and ANOVA statistics for

Hypothesis 3
Regression Statistics
Multiple R 0.290899324
R Square 0.084622417
Adjusted R Square 0.070092614
Standard Error 1.153271783
Observations 65
df |SS MS F Significance F
Regressio | 1 7.74620585 |7.74620585 |5.8240581310.018728744
n 3 3 9
Residual |63 |83.7922556 | 1.33003580
9 5
Total 64 [91.5384615
4
Coeffi |Stand |t Stat |P- Lower | Upper | Lower | Upper
cie ard value 195% [95% |95.0% |95.0%
nts Error
Inte [1.754 [0.628 |2.791 |0.006 |0.498 [3.009 [0.498 [3.009
rc |148 (364 [611 (934 |463 |834 |463 (834
ept (74 231 (385 |062 |022 458 [022 (458

Hypothesis 4
Regression Statistics
Multiple R 0.197716406
R Square 0.039091777
Adjusted R Square 0.023839266
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Standard Error 1.193854486
Observations 65
df SS MS F Significanc
eF

Regression | 1 3.65297621 [3.6529762(2.5629731(0.11439574
9 19 33 1

Residual |63 89.7931776 |1.4252885
3 34

Total 64 93.4461538
5

Coeffic | Standa |t Stat | P-value|Lower |Upper |Lower |Upper

ie rd 95% 95% 95.0% |95.0%
nts Error
Inter | 1.8936 10.6504 |12.9112 (0.0049 [0.5937 |3.1935 |0.5937 |3.1935
c 69 75 06 72 97 41 97 41
ept |33 861 155 714 045 615 045 615
Q5 10.2701 |0.1687 | 1.6009 [0.1143 |- 0.6073 |- 0.6073
29 32 28 95 14 14
072 717 834 741 0.0670 |501 0.0670 (501
56 56
357 357
a. R-square — 3.91% - The R-Square value indicates that

only 3.91% of the variation in long-term commitment to
green finance products can be explained by confidence
in financial literacy. This shows a very weak explanatory
power, meaning financial literacy has limited influence
on long term commitment to green finance.

Significance — P-value- 0.1144 - The p-value of 0.1144
is greater than 0.05, indicating the relationship between
financial literacy and long term commitment to green
finance is not statistically significant, hence we fail
to reject HO.

Confidence in financial literacy does not have a strong
enough impact on long- term commitment to green
finance products to be considered meaningful.

Co-efficient- 0.2701- The regression coefficient of
0.2701 suggests that for every one-unit increase in
financial literacy confidence, there is a predicted 0.27
increase in long-term commitment to green finance
products. However, this relationship is not statistically
significant, so this positive trend may not be reliable or
generalizable.

Confidence Interval - The 95% confidence interval for the
coefficient ranges from-0.0671 to 0.6073, crossing zero,
further confirming the absence of statistical significance.

f. Conclusion - Financial literacy confidence does not
significantly influence long- term commitment to green
finance products.

g. While there is a slight positive trend, it is not strong
enough to establish a meaningful relationship. Other
factors, such as environmental values, income levels, or
product benefits, might play a larger role in driving
long-term commitment to green finance products.

Ho: There is no significant relationship between financial
literacy and willingness to pay a premium for green finance
products.

Hi: There is a significant relationship between financial
literacy and willingness to pay a premium for green finance
products.

TABLE 6: Regression and ANOVA statistics for

Hypothesis 5
Regression Statistics
Multiple R 0.121664681
R Square 0.014802295
Adjusted R Square -0.000835764
Standard Error 0.493916711
Observations 65
df SS MS F Significance
F
Regression | 1 0.23091579 [0.23091579 |0.946555750.334318367
6 6 8
Residual |63 15.3690842 [0.24395371
8
Total 64 15.6
Coeffici |Standar |t Stat P-value |Lower |Upper |Lower |Upper
e d 95% 95% 95.0% |[95.0%
nts Error
Interc | 1.14505 10.26911 [4.25492 |7.07E- [0.60727 |1.68283 [0.60727 | 1.68283
2 2 3 05 4 0 4 0
ept 243 276 858 272 215 272 215
Q5 0.06791 [0.06980 10.97291 (0.33431 |- 0.20741 |- 0.20741
6 7 0 8 5 5
411 426 971 367 0.07158 (42 0.07158 |42
2 2
599 599

R-square — 1.48% - This indicates that only 1.48% of the
variation in willingness to pay a premium for green finance
products is explained by financial literacy. This is a very low
value, meaning that financial literacy is not a strong predictor
in this model.
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Significance — P-value — 0.3343 - The p-value for the overall
model (Significance F) is 0.3343, which is greater than 0.05,
hence we fail to reject HO. This means the relationship
between financial literacy and willingness to pay a premium
is not statistically significant.

Co-efficient — 0.0679 - The coefficient of 0.0679 suggests
that for a one-unit increase in financial literacy, the
willingness to pay a premium increase by 0.0679 units.
However, this effect is very small and not statistically
significant because the p-value for financial literacy is
0.3343 (greater than 0.05).

Confidence Interval - The 95% confidence interval for the
financial literacy coefficient ranges from -0.0716 to 0.2074.
Since this range includes zero, it further indicates that the
relationship is not statistically significant.

Conclusion - There is no significant relationship between
financial literacy and the willingness to pay a premium for
green finance products based on this

analysis. Financial literacy does not appear to be a strong or
meaningful factor in predicting willingness to pay a premium
for these products in this dataset.

5. FINDINGS

This study highlights the pivotal role of financial literacy in
shaping consumer behavior toward green finance products.
Both the literature and the analytical findings affirm that
financial literacy significantly enhances consumer confidence
and trust in adopting green financial options. However, its
influence on long-term commitment and willingness to pay a
premium is limited, suggesting the need for complementary
factors such as tailored marketing strategies, government
incentives, and simplified product designs.

From the literature, research by Raut (2023) and Taneja
(2024) emphasizes that financial literacy mitigates perceived
risks and fosters trust, thereby encouraging the adoption of
innovative financial products. Similarly, the analysis in this
study confirms that individuals with higher financial literacy
levels are more inclined to explore and adopt green finance
products. However, both the literature and the analysis
indicate that awareness and familiarity with green finance
remain low, even among financially literate consumers. This
underscores the need for targeted educational efforts to
bridge this gap. Intrinsic motivators, such as altruistic values
and positive attitudes (Azad, 2024; Anand, 2023), were
identified in the literature as significant drivers of green
finance adoption. These findings align with the survey
results, where respondents expressed a strong inclination
toward the environmental benefits of green financial
products. At the same time, extrinsic factors, including
government policies, tax benefits, and ESG disclosures
(Prajapati, 2021; Kumar, 2024), were found to be critical in
fostering adoption. The analysis also highlighted that privacy
concerns, trust issues, and perceived complexity act as

significant barriers, reflecting similar observations in the
literature by Tyagi (2024) and Billore (2020).

A notable divergence between the analytical and literature
findings emerges in the context of willingness to pay a
premium. While studies such as Azad (2024) and Hossain
(2024) suggest that financially literate individuals are more
willing to invest in green products due to their perceived
long-term benefits, the analysis reveals no significant
relationship between financial literacy and premium
willingness. This suggests that economic constraints,
such as lower disposable income levels, may override the
perceived value of green products, particularly among
younger, low-income demographics.

Demographic insights further illustrate the influence of
financial literacy. The respondents in this study,
predominantly young students with limited income, exhibited
positive attitudes toward green finance but lacked the
financial capacity or detailed knowledge required for
substantial engagement. These findings are consistent with
observations by Rastogi (2021) and Dash (2024), who
emphasize the importance of financial literacy in driving
inclusion among underserved populations.

Overall, while financial literacy is confirmed as a crucial
enabler of green finance adoption, the findings highlight its
limitations when not supplemented by external motivators
such as policy support, transparent product designs, and
accessible educational initiatives. Bridging the gap between
awareness and action will require integrating these elements
into comprehensive strategies that resonate with the diverse
needs of consumers.

6. CONCLUSION

This study underscores the complex and multifaceted role of
financial literacy in shaping consumer behavior toward green
finance products. While financial literacy is a significant
predictor of the likelihood of adopting green finance products
and fostering trust, its impact on long-term commitment and
willingness to pay a premium remains limited. These
findings suggest that financial literacy, while critical, is not a
standalone solution. Other factors, such as demographic
characteristics, accessibility of information, marketing
efforts, and government incentives, play a substantial role in
driving green finance adoption.

The implications of these findings are noteworthy for multiple
stakeholders. For financial institutions, improving consumer
trust through transparent product offerings and targeted
educational campaigns can enhance adoption rates.
Simplified, consumer-friendly designs of green finance
products can reduce perceived complexity and increase
accessibility, particularly for financially underserved
segments. For policymakers, the study highlights the
importance of integrating financial education programs with
broader sustainability initiatives. This can include
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offering tax incentives, mandating ESG disclosures, and
creating awareness about the environmental and economic
benefits of green finance products.

Demographic insights from the study further emphasize the
need for segment-specific approaches. Younger, lower-
income consumers, who often lack the financial capacity or
knowledge to adopt green finance products, require tailored
educational interventions and affordable product designs. By
addressing these barriers, stakeholders can align financial
literacy efforts with broader sustainability and inclusion
goals, creating a more equitable and environmentally
conscious financial ecosystem.

In conclusion, this research highlights the need for a holistic
approach that combines financial literacy initiatives with
targeted marketing, technological innovation, and policy-
level support. Such an integrated strategy will not only
encourage the adoption of green finance products but also
contribute to a more sustainable and inclusive economy.
Future research and interventions should aim to address the
nuanced barriers identified in this study to maximize the
potential of green finance for environmental and societal well-
being.

7. FUTURE SCOPE
1. Enhanced Financial Education Initiatives:

Governments, financial institutions, and FinTech
companies should prioritize comprehensive financial
literacy programs. These initiatives must go beyond
basic knowledge, emphasizing how green finance
contributes to environmental sustainability and long-
term economic benefits.

2. Product Customization and Accessibility:

Green finance products should be tailored to address
diverse consumer segments, considering factors such as
income, educational background, and regional
disparities. Simplifying the user interface and integrating
consumer feedback into product design can significantly
enhance adoption.

=

Policy Innovations:

Policymakers must introduce targeted incentives like tax
benefits and ESG disclosures to make green finance
products more attractive. Additionally, regulations
should promote transparency and accountability,
addressing concerns around trust and privacy.

4. Leveraging Technology for Inclusion:

Digital tools like mobile apps and Al-driven advisory
platforms can bridge knowledge gaps and simplify
decision-making for consumers. Future research should
explore how these technologies can be integrated
effectively, especially for rural and low-income
populations.

5. Longitudinal Studies:

To capture evolving consumer behavior, future studies
should focus on longitudinal data analysis. This
approach can provide deeper insights into how financial
literacy initiatives and market dynamics influence green
finance adoption over time.
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ABSTRACT
Purpose

To evaluate the efficacy of the LIPOR technique in spotting lucrative trading opportunities in a volatile market environment by analysing
changes in retail FOREX trading trends and dynamics, especially as they were influenced by the COVID-19 outbreak, this study has been
done.

Design/methodology/approach

In order to examine the development of retail FOREX trading before to, during, and beyond COVID-19, as well as the applicability of the

LIPOR approach in the current FOREX market, this study uses a mixed-method approach that combines quantitative data analysis with
qualitative insights.

Findings: The major findings of this research paper are 1) to increased retail participation, 2) market volatility and currency fluctuation,
3) preference of the LIPOR approach, and 4) sustained trends post-pandemic.

Originality: The LIPOR approach is using to FOREX retail trading analysis.

Research limitations/implications

The LIPOR approach is a linear model but as changing the technical environment more developed models and upgrade model of LIPOR
approach can be used to depth research in retail equity investment worldwide at present. Practical implications

The LIPOR (Liquidity, Integrity, Perception, Observation, and Risk- Awareness) approach can be implemented as a structured trading
framework, guiding retail traders in their analysis of market conditions.

Social implications

The LIPOR approach contributes positively to this landscape by offering a structured, data-driven framework for safer decision-making
in volatile markets.

Keywords: Forex Retail Trading, Financial Uncertain-ities, Market Volatility, LIPOR Approach Market Dynamics

1. INTRODUCTION The LIPOR Approach: An Integrated Approach for decision making in the stock market
investment
Before the pandemic, retail trading was rather stable, but

participation was low because of high entry hurdles such
brokerage fees, a lack of easily available platforms, and low T s . '
financial awareness among individual investors. Draw S W : ity
attention to the institutional investors' hegemony and the = -
small part that individual traders play in shaping market i
trends. The efficiency of foreign exchange intervention has '
been the subject of conflicting research, as examined by
Fratzscher et al. (2019). Talk about the dependence on _
conventional trading platforms and the fact that there are less O~
active retail traders than institutional ones. This demonstrates \ 7 Perception
that because of the market's extreme volatility, anyone =

wishing to connect in the stock equity market must be Source: The LIPOR Agproach: An Integrated Agproach for Stock Market
informed of and knowledgeable about the market. Investment. ROC No. L-143261/2024; Dated: 09/02/2024
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The LIPOR technique proposed by Gupta and Loya (2024) is
a better way to deal with these issues. Liquidity, Integrity,
Perception, Observation, and Risk Awareness make up the
LIPOR method. According to the pertinent scenario, these
five factors are essential for identifying market possibilities.
These five components create the five factors—Investment,
Knowledge, Personnel, Industrial, and Economics—by
establishing relationships between one aspect and another in
a lincar model of stock investment decision-making.
According to Barunik and Kocenda (2019), forex volatility
highlights how market conditions, policy divergence, and
external shocks affect currency swings. According to
research, monetary policy differences—such as disparities in
the rates of interest among nations—have a big influence on
volatility spillovers in foreign exchange markets.

Following the personnel factor as association of "Perception"
and "Observation," the pandemic acted as a catalyst for retail
trading, with lockdowns, economic uncertainty brought on
by fluctuations in liquidity and risk awareness as per the
LIPOR approach, and increased disposable time driving
more people into the market. Retail traders were able to
access the market at previously unheard-of levels because to
the democratization of trading platforms like Robinhood and
other zero-commission apps. Social media and community-
driven platforms, such as Reddit and WallStreetBets, are
necessary to educate retail equity investors about the
"Knowledge" factor, which is linked to "Integrity" and
"Perception." These platforms have made it possible for
coordinated retail trading activities, which challenges
conventional market dynamics. The stock market liquidity’s
impact on corporate investment and production decisions is
discussed by Amihud and Levi (2023), who demonstrate how
technological advancements and mobile applications have
made it easier for retail investors to participate in
international markets. In order to establish a connection
between the five elements of the LIPOR strategy, features
like gamification, real-time statistics, and inexpensive access
enhanced engagement, especially among  younger
populations. Retail investors engaged in long-term
investments rather than speculative or day trading prior to the
pandemic and most of their trading was passive. Following
the epidemic, speculative trading increased in popularity and
was frequently impacted by news, social trends, and herd
behavior. In the post-COVID era, retail trading had a much
larger role in price discovery and market volatility.
Challenges like increased vulnerability to behavioral biases,
disinformation, and speculative bubbles have been brought
about by increased retail engagement. Regulatory agencies
are tackling these concerns by concentrating on safeguarding
individual investors while preserving market integrity, which
could show how the LIPOR method is being applied.

OBJECTIVES

1. To assess the LIPOR approach for Forex Retail Trading
Market Analysis.

2. To analysis the applicability of the LIPOR technique for
International Retail Equity Investors.

3. To know the justification of LIPOR approach as
comparative analysis for two times frame of Forex
Retail Trading.

2. REVIEWS OF LITERATURE
2.1 Effect of the foreign exchange volatility

According to earlier research, interventions may have a
short-term impact on currency rates, particularly in nations
with pegged exchange rates or smaller, less liquid markets.
Others contend that persistent interventions are less
profitable, particularly in systems with movable currency
rates or markets that have considerable liquidity. Recent
study highlights the need of market conditions of use,
interaction with monetary policy, and accountability for
initiatives to be successful. Studies on emerging markets
usually show better success rates than those on wealthy
nations, where interventions could be having a less important
impact on stabilizing currency values (Fratzscher et al.,
2019).

Uncertainty movement has an impact on the digital
revolution that supports the present day by increasing market
competition and creating long-term instability during times
of crises. Watorek et al. (2021) assert that, in comparison to
more traditional markets like the stock market or foreign
exchange, the cryptocurrency market, that continues to be in
its formative stages, offers a unique viewpoint on market
complexity.

The work uses sophisticated statistical physics techniques,
like as multifractal cross- correlation analysis, to evaluate
nonlinear correlations between bitcoin trading platforms in
order to address these kinds of wvulnerabilities. Whereas
digital currencies appear to overlap complexity tendencies
with traditional markets, a study using powerful statistical
physics tools found that less coherence results in more
frequent arbitrage opportunities.

These particular features may encourage new investing
strategies, as highlighted by the paper's above remarks. As an
instance, Bitcoins could be used as a novel asset class's base
currency, which serves as vital to individual equity investors
wishing to make investment in international stock markets.

Heimer and Simsek (2018) examine the consequences of
2010's leverage regulations on the U.S. retail foreign
exchange market in order to determine if lowering leverage
enhances market quality or only lessens speculative trading.

By applying a difference-in-differences method to three
distinct datasets, the results show that, while bid-ask spreads
stay the same, leverage limitations limit the losses of high-
leverage traders by 40%, cut trading volumes by 23%, and
lower brokerage capital by 25%.
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But according to the research study on this paper, regulating
leverage offers a regulatory balance between market safety
and brokerage operating efficiency, improving social welfare
by lowering speculative losses without compromising market
liquidity.

In accordance with what is known of previous studies,
investors that trade on a regular basis are more impacted by
fluctuations in liquidity when it comes to regarding the way
the foreign exchange market swings.

2.2 Liquidity effects on Forex Retail Trading

To address the liquidity challenges, Atanasova and
Weisskopf (2020) investigate the manner in which liquidity
impacts the disparity among the market pricing and net worth
of assets (the net asset values) in global equity exchange-
traded fund (ETFs). Previous investigation has shown that
ETFs are intended to promote arbitrage processes, which
intended to continue keeping their prices on the market
corresponding to NAVs. However, considerations including
costs of holding, liquidity, and market volatility are typically
linked to the presence of a premium or discount.

As liquidity tends to reduce price differences between ETFs
and their constituent portfolios, this study has emphasized
the importance of liquidity in promoting price convergence.
This analysis supports this notion by examining 584 foreign
exchange- traded funds (ETFs) that were introduced in the
US between 2012 and 2017. Research indicates that
increased liquidity leads to better correlation between ETF
prices and their underlying assets as well as smaller ETF
premium/discount magnitudes. Furthermore, liquidity is
essential for lowering pricing frictions in ETFs, as
demonstrated by the fact that its effect on price convergence
is most noticeable in ETFs with high holding costs.

Amihud and Levi (2023) look into how price conversion
impacts business investment and output decisions, as well as
how liquidity in the stock market influences these decisions.
Previous research investigations have discovered that
enhanced liquidity generally reduces an organization's cost
of capital, encouraging additional investment by lowering the
necessary rate of return. The elevated cost of capital of
illiquid businesses, and on the other hand, may prevent them
from generating investments in fixed assets, R&D, and
merchandise. The correlation is valid even for organizations
that are unrestrained by financial limitations, demonstrating
that illiquidity has pervasive, systemic effects on investment
behaviour.

In order to lower risk, this study additionally demonstrates
how business entities that have difficulty with lack of
liquidity might turn to less investment-intensive
manufacturing methods; these organizations tend to prioritize
labor earlier than investment and maintain low operating
leverage to avoid the long-term expenses associated with
capital-intensive operations. The study reinforces its findings

and defends the claim that corporate resource allocation is
significantly impacted by liquidity by investigating the
effects of the 2001 decimalization, a legal move that
enhanced liquidity, and employing instrumental factors to
adjust for heterogeneity.

To address these issues, Chaieb et al. (2021) offer an
innovative global asset pricing model for investigating how
market differentiation, insolvency, and invest propensity
restricts influence investment returns in 42 markets. Yields
and insolvency are known to be correlated; stocks that have
decreased liquidity tend to have greater expected returns as a
make up for their higher trading expenditures.

Since these changes demonstrates that retail investors are
liable to confront greater costs of capital when they are in the
habit of customize portfolios or comply with their financing
needs at the completion of each month, According to Etula et
al. (2020), the monthly payment cycle has an effect on the
volatility features of the worldwide financial markets. The
authors present an indirect as well as direct proof that
financial firms are engaged in these patterns, which may
result from systematic trading strategies or liquidity requests
from institutional investors. It represents a consistent,
transient increase in financing and equity spending on capital
that corresponds with the monthly financial requirements.

The study also quantifies the related expenses, indicating that
pricing impacts induced by liquidity are substantial enough
to have an impact on overall market efficiency. Importantly,
the paper analyzes the limits to arbitrage, which prohibits
market forces from fixing these inefficiencies altogether. The
results highlight the difficulties mutual funds and other
market player encounter when they are constrained by
liquidity, which eventually affects their performance and the
stability of the market.

In order to investigate the factors that influence stock
liquidity, Xie et al. (2022) analyze shares from January 2003
to September 2021. They create nine idiosyncratic and five
systematic variables to evaluate the predictive and
contemporaneous influences on stock liquidity. It's
noteworthy to note that they found that stock liquidity
exhibits an unusual tumble when contrasted to both 1-year
deferred structural returns and contemporary individual
returns. For either present as well as future liquidity, specific
variables are more important than structural ones.

Moreover, the analysis demonstrates that individualistic
return variance influences both short-term in nature and
simultaneous liquidity, and that the ability to predict
diminishes with extended prediction periods. Moreover,
economic policy uncertainty (EPU) determines the degree of
sensitivity stock liquidity is to each of these factors. Verified
using to be accurate over sub-periods while employing four
different liquidity —metrics, those findings provide
perspectives on the dynamics of the liquidity in a developing
marketplace environment by highlighting unique stock
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liquidity anomalies linked to specific market mechanisms
and investor psychology in China.

Lim & Choi (2022) investigate liquidity spillovers among
S&P 500 sectors in order to show the mutual dependence of
the U.S. stock market. Using a sector-based Amihud liquidity
measure, it examines how liquidity dynamics across sectors
strengthen during the COVID-19 pandemic and the 2008
Global Financial Crisis (GFC). Important results point out
that liquidity links get considerably stronger during crises.
The materials industry constituted the main transmitter of
liquidity spillovers during the Great Financial Crisis, but the
consumer discretionary sector played a similar role during
the COVID-19 period, with the real estate sector acting as
the most significant spillover beneficiary.

In addition, net liquidity spillovers diverged by sector in both
crises; the COVID-19 pandemic identified the biggest
spillovers in the consumer staples, healthcare, and industrial
sectors. These findings have substantial repercussions
regarding both portfolio managers seeking to understand
cross-sector risk dynamics and regulators concerned with
maintaining market stability during difficult economic
periods.

By analyzing FTSE 100 equities and their attributes,
including fluctuation, flexibility, returns, and volume of
trading, Symons-Hicks (2023) investigates the UK
marketplaces as sources of retail investor interest. The study
suggests that greater fluctuations, returns, and quantity of
trading are positively correlated with increasing retail
attention, using the results of the Google Search Volume
Index as a proxy for retail interest.

The outcomes offer an understanding of the factors that
appeal to retail investors and emphasize the significance of
trading behaviours and performance, particularly among
higher-cap equities. Understanding individual investor
decisions and developing techniques to help those in the
market and systems a helping hand retail trading behaviours
are two useful conclusions drawn from this research.

In order to strengthen their comprehension of the effects of
availability, asset structure, and sales growth on the capital
structure employed by manufacturing firms, Yusuf et al.
(2023) looked into the manufacturing companies listed on
the IDX, the Indonesian Stock Exchange, between 2009
and 2018. They concentrated on how the limiting
influence of interest rates affected the value of shares as
reference of bank of Indonesia.

2.3 Requirement of Market Observation

In order to tackle the challenges regarding to the requirement
of market observation, the mobility of capital and exchange
rate volatility are the main topics of Fanelli & Straub's
(2021) description of the changing patterns of operations by
central banks in an open economy with small populations.
The authors look into two important factors: the somewhat

imperfect segmentation of the foreign and domestic bond
markets and exogenous financial factors that increase the
variability of exchange rates in reaction to capital shifts.

These approaches have a price, in particular in the form of
foreigners' carry-trade profits, even as they minimize
excessive exchange rate oscillations.

The most effective intervention method, according to the
study, strengthens the rate of exchange by "leaning against
the wind," uses forward guidance to navigate market
expectations, and maintains yield spreads smoother.
Translating this model to a multi- country setting because
the research project argues that broad involvement could
lead to social losses, excessive reserve accumulation, and a
drop in global interest rates, emphasising the need for
coordinated regulatory frameworks.

The review of previous research indicates that particular
financial components are required to be present to keep up
the investment. To further strengthen this point of view,
Boburmirzo & Boburjon (2022) analyse all factors
determining foreign direct investment (FDI) flows in
Commonwealth of Independent States ("CIS") countries
from 1995 to 2018, with an emphasis on the impacts on
trading vulnerability, GDP, GDP per capita, inflation, and
currency exchange rates.

A few research investigations have been performed
specifically on CIS countries, notwithstanding the fact that
FDI factors have been extensively studied globally. It also
implies that additional elements, such as trade and economic
growth strategies, may be more important. These findings
emphasize the necessity of keeping an eye on more general
economic indicators, like the dynamics of the equities
market, as these could provide insight into investor sentiment
and market circumstances that could tangentially influence
FDI decisions.

To justify the significance of foreign exchange systems in
foreign direct inflows, Khatabi et al. (2018) describes that
factors determining of FDI in the regions of the Middle East
and North Africa region between 2002 and 2016. According
to the study, they emphasized on relevant factors along with
successful market drivers.

The results indicate that while incoming foreign direct
investment (FDI) are constrained by the rate of inflation, they
are benefited by effective governance, GDP, market
susceptibility, and ease of conducting business. The essential
role of stable exchange rates in luring foreign investment is
demonstrated by the fact that nations with fixed exchange
rate regimes draw more FDI than those with two-tiered
systems.

According to Patel et al. (2019), the true effective exchange
rate is an important component of open-economy
macroeconomics and is used to gauge how successful a
nation is in the global market. Since “Global Value Chains”
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have altered international trade by involving businesses in
production collaboration at various stages, a more
sophisticated approach of assessing competitiveness is
needed.

Globally unbalanced exchange theory highlights essential
inequities in the global financial system, wherein poorer
countries preferentially provide biophysical resources to
wealthy nations, as demonstrated by Dorminger et al. (2021),
increasing the significance of exchange rates.

Despite its theoretical their significance, there is less
empirical evidence that the phenomenon is a regular
phenomenon in international trade. Ecologically unequal
exchange between 1990 and 2015 is convincingly established
by recent studies using environmentally-extended multi-
regional the input-output models.

In addition to establishing significant differences in
compensation for resources such as resources, electricity,
land, and labor, this analysis shows that countries with high
incomes have substantially higher value added for each
ounce of resource that comprises exports. Countries with
lower incomes are often net resource exporters, with few
exceptions (e.g., land use in China and India), which enables
high-income countries to make use of resources while
generating economic surpluses.

These results draw emphasis to the structural disparities that
drive international trade which have significant consequences
for resource control, global sustainability, and the upward
trajectory of lower-income nations.

2.4 The role of market perception for investment in the
international market

According to Westerhoff (2003), behavioral explanations
of currency rates contradict established efficient market
assumptions by taking into consideration psychological and
heuristic-driven components. This research presents a
novel adaptive exchange rate model that assumes
investor opinions regarding basic values have been fixed
to the nearest round integer that The model differentiates
among traders who Dbelieve that currency rates
approximate to perceived fundamentals and those who
wager on trend continuations.

Exchange rates fluctuate around perceived values as a result
of these behavioral dynamics, generating complicated,
cyclical patterns that result in enduring market imbalances.

According to Vijayalakshmi et al. (2022), on behalf of India
small entrepreneurs play major role for economic growth of a
country. However, despite attempts for changing economic
policies by government to support their export growth, small
and medium entrepreneurs still perform badly in global
markets.

Singhal et al. (2019) state that continual interaction behavior
for prices of commodities, exchange rates, and indexes of
stocks are being closely examined, particularly for resource-
rich economies, in order to reduce risk.

These findings show how the volatility of commodity prices
affects fiscal and monetary policy, which has consequences
for resource-dependent economies' ability to manage
exchange rate pressures and maintain investment stability.

The marketing mix is a crucial component of a marketing
strategy that is required to provide customer satisfaction and
value, claim Darmawan et al. (2021). It helps organizations
with controlling the competitive landscape and is
traditionally comprised of four elements: product, cost,
transportation, and promotion.

The weaker correlation between changes in exchange rates
and macroeconomic factors is a persistent problem in
international finance, claim Stavrakeva & Tang (2024).

Previous studies have shown that exchange rates frequently
change in an unforeseen manner and are challenging for
macroeconomic models to faithfully represent (Meese and
Rogoff, 1983). Subsequent studies, however, contradict this
idea by underscoring the role important macroeconomic
news plays in exchange rate swings. In one instance, Engel
and West (2005) consider how pricing approaches for assets
that integrate persistent shocks might account for division.

Building on these foundations, our investigation shows that
economic data can explain considerable fluctuations in
exchange rates, particularly in recessions. Exchange rates
respond to prior news, which contradicts the "Uncovered
Interest rate Parity under Full Information Rational
Expectations (UIP-FIRE)". Recent advances in theory that
provide a framework to explicate these processes and aid in
getting back to the connection between exchange rate
behavior and macroeconomics include models containing
institutional frictions, exchange rate risk premia, or
violations from rational expectations.

Shepeleva (2022) investigates the evolving legal framework
for addressing these issues, focusing special attention to the
Bank of Russia's actions. The central bank's initiatives to
monitor, detect, and prevent fraudulent activity as well as its
training initiatives underscore the significance of financial
understanding in risk mitigation. Additionally, it has been
recognized that implementing new worldwide monetary
regulatory norms is an essential first step in enhancing
market openness. However, loopholes in legislation as well
as enforcement persist problematic and require
additional examination and rectification.

Hypotheses

As per previous research studies, we are following these
hypotheses:
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Hoi: Retail equity investors do not follow LIPOR
approach to analyse effectiveness of liquidity in foreign
exchange market.

Hai: Retail equity investors follow LIPOR approach to
analyse effectiveness of liquidity in foreign exchange market.

Ho2: LIPOR approach is not effective to gain foreign
exchange market perception for retail equity investors.

Ha»: LIPOR approach is effective to gain foreign exchange
market perception for retail equity investors.

Hos: The impact of foreign exchange is not to be
correlated with preference of LIPOR approach for retail
equity investors.

Has: The impact of foreign exchange is to be correlated
with preference of LIPOR approach for retail equity
investors.

3. RESEARCH DESIGN

Research Model to identify significance relationship
between LIPOR approach and Forex Retail Trading having
four factors

LIPOR
Approach

——| Preference of LIPOR
"\ Tiquidity Effect on REI W

\[= Foreign Market Perception ¢
~[>| Impact of Foreign Exchange ["

Trading

Source: Authors own model

The above model shows how the preference of LIPOR
approach and foreign retail trading correlated to each other.
However, due to existence of four variables, it is showing in
this models that available tools are (like LIPOR) is smoothly
driven a connectivity with the foreign retail trading where
retail can take benefit of it to improve their decision making.

Data Collection

Previous empirical research papers have been used from
2019 onwards to support the credibility of data concerning
foreign exchange. Retail equity investors are prompted to
invest in equities as a dynamic strategy. To boost awareness
for the use of LIPOR approach for foreign market perception
and investment analysis is mentioned for the purpose to deal
with and conquer this difficulty, and it involves preference
LIPOR approach for retail equity investors for assessing
foreign exchange market.

Sampling:

e Population: Stock trading participants who are
retail foreign exchange trading investors.

e Sample Size: A statistically meaningful sample size
that is established via power analysis in order to
guarantee accurate and broadly applicable findings.

Tools and Software:

Google Form: for data collection, Google form created by
structured questionnaire and floated to the respondents.

MS. Excel: to collect the data from Google form and for
further analysis and state the objectives of the study.

SPSS 25: For statistical analysis.

Research Methodology

Utilizing a mixed-methods approach, the research
methodology for examining preferences for the Liquidity,
Integrity, Perception, Observation, and Risk Awareness
(LIPOR) in forex trading combines quantitative and
qualitative techniques to provide thorough insights. By
looking at both statistical patterns and the opinions of
individual traders, this hybrid method enables a more
comprehensive understanding of the factors influencing
LIPOR choice among forex traders.

Quantitative Phase

A survey will be given to a sample of forex traders who
regularly employ the reference interest in LIPOR method
as part of the quantitative phase. A  positive
relationship between trader preferences for LIPOR and
certain market circumstances or trading profiles has been
found by statistical analysis through regression analysis and
correlation.

Qualitative Phase

As part of the qualitative phase, a targeted sample of forex
traders who are engaged as retail investors have been
preferred in research survey about LIPOR.

Ethical Consideration

To protect the respondents and preserve the integrity of the
study, ethical requirements have been followed. Important
ethical factors include:

Informed Consent:

Every participant has informed all receive complete
information about the goals, methods, and possible dangers
of the study. They are willingly agree to take part and are
free to leave at any moment without incurring any fees.

Confidentiality:

The private information of participants will be kept private.
To avoid identifying specific participants, all data will be
anonymized and results will be presented in aggregate form.
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Data Integrity: Valid Graduation 60 28.8 28.8 28.8
The study will be carried out in an open and sincere manner. PD hD or Post PhD |5 24 24 313
There will be no falsification or manipulation of the results; e
all data will be precisely documented and analysed. Post-Graduation | 143 |68.8 68.8 100.0

. Total 208 |100.0 100.0
Avoiding Harm:

No participant will experience emotional, psychological, or
physical harm as a result of the study. Participants are free to
skip any topics that make them uncomfortable, and sensitive
issues will be avoided.

As per the research survey education standard, retail
investors for foreign exchange market having post-
graduation.

Reliability Test

Contflict of Interest: Case Processing Summary

Any possible conflicts of interest that can compromise the N %
study's objectivity will be declared by the researchers. Cases Valid 208 100.0
Data Analysis Excluded® 0 .0
Gujarat Total 208 100.0
S.No. City Name Responded a. Listwise deletion based on all variables in the procedure.
1 Ahmedabad 66

2 Gandhinagar ® Reliability Statistics

3 Rajkot 8 Cronbach's Alpha N of Items

4 Surat 12 987 20

5 Vadodara 77

As per research survey for further study, above mentioned
208 samples are collected from 5 cities (Ahmedabad,

Descriptive Statistics Summary

Gandhinagar, Rajkot, Surat, and Vadodara) by following N |Rang \Mini | Maxim | Mean ]S;d'. ’ Variane
Gujarat state. These samples are collected through ¢ Bl cviaton)©
convenient methodology. As to identify hypotheses, 30  [Preference  of|208 120 |1 5 132 10216 12.645
literature reviews, and 1 copyright are being used in this LIPORh
research paper for qualitative research. approac
Liquidity effect|208 |20 1 5 1.67 [0.058 2.695
Frequencies on REI
Age Foreign. Market|208 |20 1 5 1.69 [0.293 1.596
Perception
Ezeyque " 3//:111(1 g;?;ﬁftwe Impact of[208 |20 |1 5 175 0307 [3.775
Foreign
Valid |=>18 to <=28 77 37.0 37.0 37.0 Exchange
>28 to <=38 104 50.0 50.0 87.0 Valid N {208
>38 to <=48 27 130|130 [1000 (listwise)
Total 208 1000 11000 The scale's iltlems are highly correlated with one another,
that

As per the research survey, there are three participants’ age
groups where we can see that maximum numbers of
participants from >28 to <=38 as foreign exchange retail
investors.

Highest Education
Freq
uenc % Valid Cumulativ
y % e

%

indicating they consistently measure the same
underlying construct, according to its reliability score of
0.987. The wvalidity and dependability of the research
findings are strongly supported by a reliability value of
0.987, which generally indicates a very consistent and
trustworthy measurement method.

Validity Test

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling|.982
Adequacy.
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Bartlett's Test of Sphericity | Approx. Chi-|5594.341
Square
Df 190
Sig. .000

Factors of findings are also associated to develop hypotheses
by adhering to the useful reliability test. The outstanding
parameters of the research factors are demonstrated by the
0.982 result obtained from the Kaiser-Meyer-Olkin measure
of sampling (KMO test). With a value of 0.00, which is less
than 0.05, these are significant by Bartlett's test of sphericity.

Correlation Test

Correlations
Prefer Impact
ence |Liquidit |Foreign |of
of y effect|Market |Foreign
LIPO |on REI |Percepti |Exchang
R on e
Appro
ach
Preference  of|Pearson 1 928 922 927
LIPOR Correlation
Approach Sig. (2 000 {.000  |.000
tailed)
N 208 208 208 208
Liquidity effect|Pearson 928 |1 940 935
on REI Correlation
Sig. (2-1.000 .000 .000
tailed)
N 208|208 208 208
Foreign Market|Pearson 922 1.940 1 957
Perception Correlation
Sig. (2-/.000 |.000 .000
tailed)
N 208 208 208 208
Impact of| Pearson 927 935 957 1
Foreign Correlation
Exchange Sig.  (2-].000 |.000  |.000
tailed)
N 208 208 208 208

The Pearson correlation test is used to examine the
relationship between the variables in the research model. All
factors are significant, according to the results of the Pearson
correlation test, as the p value is less than 0.05, or 0.00. This
demonstrates that every variable has strong support for the
proposed research model.

4. REGRESSION TEST

Preference of LIPOR approach and Liquidity effect on REI

Hoi: Retail equity investors do not follow LIPOR approach to
analyse effectiveness of liquidity in foreign exchange market.

Hai: Retail equity investors follow LIPOR approach to
analyse effectiveness of liquidity in foreign exchange
market.

Variables Entered/Removed?®

Variables

Model |Variables Entered |[Removed Method

1 Preference of]. Enter

LIPOR approach
a. Dependent Variable: Liquidity effect on REI

b. All requested variables entered.

Model Summary

Adjusted  R|Std. Error of
Model (R R Square |Square the Estimate
1 .928* .861 .860 2.264
a. Predictors: Preference of LIPOR approach
ANOVA?
Model Sum  of|df Mean F Sig.
Squares Square

1 Regressio|6539.838 |1 6539.838 [1275.84|.000°

n 7

Residual |1055.931 |206 5.126

Total 7595.769 207

a. Dependent Variable: Liquidity effect on REI

b. Predictors: Preference of LIPOR approach

Coefficients*
Model Unstandardized Standardize | T Sig.
Coefficients d
Coefficients
B Std. Error |Beta
1 2.011 466 4.317 |.000
Preferen |.904 .025 928 35.719 |.000
ce of
LIPOR
approach

a. Dependent Variable: Liquidity effect on REI
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Considering all other variables equal, each coefficient
shows how the dependent variable changes when the
independent variable changes by one unit.

The total model is statistically significant, as indicated by the
F-statistic p-value of 0.000. Given that the total model is
significant and the p-value for the coefficient is less than
0.05, we reject the null hypothesis and come to the
conclusion that the liquidity effect on retail equity
investment (REI) and preference for LIPOR are significantly
correlated.

LIPOR and Foreign Market Perception

Ho>: LIPOR approach is not effective to gain foreign
exchange market perception for retail equity investors.

Haz: LIPOR approach is effective to gain foreign exchange
market perception for retail equity investors.

Variables Entered/Removed?

Variables Removed

Model Variables Entered Method

1 Preference of]. Enter

LIPOR approach

a. Dependent Variable: Foreign Market Perception

b. All requested variables entered.

Model Summary

Adjusted R |[Std. Error of the
Model |R Square Estimate

1 .922¢ .850 .849 2.446

R Square

a. Predictors: Preference of LIPOR approach

ANOVA?
Model

Sum  of|df
Squares Square

1 Regressio |6963.701 6963.701 |1163.81
n 2

Residual |1232.607 |206 5.984
8196.308 |207

Mean F Sig.

.000°

—_

Total

a. Dependent Variable: Foreign Market Perception

b. Predictors: Preference of LIPOR approach

Coefficients?

Standardiz
ed t Sig.
Coefficient
s

B Std. Error |Beta

Model Unstandardized

Coefficients

350
1 (Consta |1.530 .503 3.041 |.003
nt)
V1 933 .027 922 34.115 {.000
a. Dependent Variable: Foreign Market Perception

Each coefficient shows how the dependent variable changes
when the independent variable changes by one unit while
keeping all other variables constant.

The total statistical significance of the model is indicated by
the F-statistic p-value of 0.000. We reject the null
hypothesis since the p-value for the coefficient is less than
0.05 and the model as a whole is significant. This leads
us to the conclusion that the perception of international
markets and the preference for the LIPOR approach are
significantly correlated.

LIPOR and Impact of Foreign Exchange

Hos: The impact of foreign exchange is not to be correlated
with preference of LIPOR approach for retail equity
investors.

Has: The impact of foreign exchange is to be correlated
with preference of LIPOR approach for retail equity
investors.

Variables Entered/Removed?

Variables Removed

Model Variables Entered Method

1 Preference of|. Enter

LIPOR approach

a. Dependent Variable: Impact of Foreign Exchange

b. All requested variables entered.

Model Summary
Adjusted R|Std. Error of the
Model |R R Square |Square Estimate
1 927° .860 .859 2.368
a. Predictors: Preference of LIPOR approach
ANOVA?
Model Sum  of|Df Mean F Sig.
Squares Square
1 Regressio|7078.854 |1 7078.854 |1262.94|.000°
n 1
Residual |1154.642 |206 5.605
Total 8233.495 (207

a. Dependent Variable: Impact of Foreign Exchange

b. Predictors: Preference of LIPOR approach
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Coefficients®
Standardiz
Model Unstandardized ed T Sig.
Coefficients Coefficient
]
B Std. Error | Beta
1 (Consta |1.450 A87 2.978 |.003
nt)
Preferen |.941 .026 927 35.538 |.000
ce of
LIPOR
approac
h
a. Dependent Variable: Impact of Foreign Exchange

Keeping all other variables equal, each coefficient shows
how the dependent variable changes when the independent
variable changes by one unit.

The total model is statistically significant, as indicated by the
F-statistic p-value of 0.000.

Given that the total model is significant and the coefficient's
p-value is less than 0.05, we reject the null hypothesis and
come to the conclusion that the impact of foreign exchange
and the preference for the LIPOR approach are significantly
correlated.

5. RESULT AND DISCUSSION

The findings of this study, which looked at how retail
investors' preferences for the LIPOR approach and foreign
market dynamics interact, show a complicated interaction
influenced by how the foreign exchange market is seen and
how foreign exchange affects the market.

The research survey's data analysis revealed a substantial
positive correlation. This means that ordinary investors are
frequently advised by the profound LIPOR strategy (Gupta
& Loya, 2024) to look for cost efficiencies through foreign
market engagements for stock equity and derivatives.

This dynamic is highlighted by the LIPOR method research
as a crucial factor in influencing equity trade balances and
investment choices. Interestingly, investors who depend on
resource-intensive methods exhibit increased sensitivity,
which is indicative of their reliance on stock market
investment tactics.

According to the results, promoting stable investment
strategies that adhere to the LIPOR method, which considers
investors' financial behavior, may help to reduce the
uncertainty associated with the presence of volatility in the
foreign currency market.

Nonetheless, data analysis of the aforementioned
assumptions reveals that retail investors' perceptions of
foreign markets and investment decisions are significantly
influenced by their choice for the independent variable of the
LIPOR approach.

6. CONCLUSIONS

In their 2020 study, Zahoor et al. proposed a method for
retail investors to perceive foreign markets: SME
internationalization research highlights how fragmented and
changing dynamics impact retail investors' perceptions of
foreign markets.

It is essential to have a greater comprehension of moderators,
mediators, and antecedents. Following the research studies
on current financial events and news, future studies should
examine complex, stage-specific processes and contextual
global economic developments to inform retail investors'
tactics and enhance their market engagement outcomes.

In order to solve it, it has been determined that in emerging
countries such as Mexico, the perceived value of online
reviews and trust play a crucial role in determining the
intention

to make an online purchase. Whereas perceived risk has no
direct impact, trust directly increases purchase intention and
lowers perceived risk. To increase the engagement of retail
investors, businesses can place a high priority on building
trust by promoting good internet evaluations (Ventre &
Kolbe, 2020).

7. SUGGESTIONS

e The research indicates that the diverse financial policies
of various companies may dilute the investment of
individual investors, resulting in a loss. However, one
strategy to get around the foreign currency market would
be to conduct in- depth study on the investment
behaviours of retail investors.

e Additionally, artificial intelligence is helping to apply
many kinds of technologies to find the best way.
Therefore, given the availability of high-tech tools, it
might be a topic for research on how to make financial
investment decisions without bother by utilizing Al tools
and the LIPOR strategy, which will be beneficial for
investor behaviour.
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ABSTRACT

One of the critical challenges of accounting is managing disclosure practices of environmental, social, governance, and cash flow of
environmental activities of the companies. This research focuses on environmental disclosure practices. Environment disclosure practices
are improving the environmental performance for the corporate sustainability of the company. Green Accounting is gearing up for
growth, transparency, and material information to the stakeholders, investors, lenders, etc. The main aim of the study is to determine the
cash flow of environmental performance and develop the GAR Model to provide transparent disclosure of material information. The GAR
Model is required to make long-term business resilience in the Indian security market more efficient and liquid. In the current research
work to develop the GAR model, the responses were gathered from respondents from companies and non-working professionals, with 179
respondents. The multiple regression models were made for contents to be added to the GAR model and requirements for the model with
the benefits of the model. By using the multiple regression method with SPSS software, a model for transforming the accounting practices
is developed with the major components required for disclosure, major benefits, and suggestions for improving GAR practices that can
guide the future disclosure of the green accounting behavior of companies for taking the benefits and minimizing the limitations. The
green accounting and reporting model developed revealed that there is a requirement for environmental policy and Standards &
Guidelines of the Environment, which can be incorporated with the individual companies Environment Management System as a
requirement by investors for conserving the environment. Not only that, the waste must be reduced, recycled, and reused to reduce
carbon monoxide and environmental noise protection. If this is to be possible, then only the motives of the green environment will be
achieved. The GAR Model will provide the benefits of resolving uncertainty and reducing business risk for companies, simultaneously
improving the efficiency of the accounts payable and receivable process and identifying the cash flow of environmental performance. To
achieve the goal of its long-term sustainability and sustainable future, it must compare environmental costs and benefits that can be
reflected in its green accounting reporting.

Keywords: Green Accounting, Managers’ perception, Benefits, Limitations.

1. INTRODUCTION governance, and cash flow of environmental activity, and as
a result, it increases general overhead accounts. A manager

Disclosure practi are always an important aspect for . .
sclosure practices are ys PO spect 1o does not have any idea how to manage environment-related

companies, investors, shareholders, and stakeholders to

o . .. activities. To manage these activities and overheads,
record all financial information and show a true and fair view . . . . .
. . . companies require Environment Disclosure Practices.
of the picture to external parties. Recently, companies are . . . .
Management accounting practices fail to incorporate

doing events like environmental, social, governance, and
sustainability activities that are not able to be recorded under
financial statements due to the principles of accounting and
accounting standards. “According to Emily Stebbing et al.
(2021), increased emphasis on the natural capital approach in

environmental concerns; organizations are unaware of the
impact on profit and loss accounts and the balance sheet
impact of environment-related activities (Frost and
Wilmbhurst, 2000).

the UK has led to greater demand for methods that link
economic sectors with elements of natural capital and that
can provide evidence for sustainable management of the
environment. According to Ben, Fang et al. (2024),
companies accounting for ecological product value have a
high quality of information disclosure, with less deviation
from analysts’ predictions and high accuracy, and the
development of ecological product value accounting of listed
companies reduces the divergence degree of analysts.
Ecological product wvalue accounting is an important
indicator of whether a company has long-term development
potential.

Companies are using cost management accounting systems
that are not able to deal properly with environmental, social,

Furthermore, companies having one of the critical challenges
of accounting is managing disclosure practices of
environmental, social, and governance factors and the cash
flow of environmental activities of the companies. This
research focuses on Environmental Disclosure Practices.
Environment disclosure practices are improving the
environmental performance for the company's corporate
sustainability. Green Accounting is gearing up for growth,
transparency, and material information to the stakeholders,
investors, lenders, etc.

However, there is limited work on disclosure practices on the
environment, social, governance activities, and cash flow of
environmental practices. Therefore, this paper is aimed to
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1. To examine the green accounting disclosure practices
between different continents.

2. To analyze the green accounting and reporting
parameters of environmental reporting, benefits, and
suggestions for implementation of green accounting in
Indian companies.

3. To establish the model for the implementation of
green accounting and reporting for Indian companies.

2. BACKGROUND OF THE STUDY:

Environmental Accounting (EA) was initially introduced by
R. Grey et al. in 1970 (Famielec, Stgpien, 2005). Since then,
it has evolved alongside modifications in National Income
Accounts and Economic Environment Accounting. During
the 1970s and early 1980s, EA emerged as a method to
address environmental issues and economic priorities
through disclosure. Nine pioneering countries, including
Germany, France, Philippines, Netherland, Norway,
Namibia, United States, Sweden and Canada, began practical
implementation of this concept. Sweden, in collaboration
with Eurostat (the statistical office of the EU), played a key
role in designing, testing, and implementing these accounting
methods. Germany also closely collaborated with Eurostat,
focusing on material flow accounts and land accounting.
Canada made significant strides by integrating natural
resource extensions into its national accounts. All selected
countries actively engaged with the United Nations to
advance EA under the System of Integrated Economic and
Environmental Accounting (SEEA). Developing countries
like Namibia and the

Philippines also demonstrated their commitment to EA, with
Indonesia later contributing through initiatives like Wasting
Assets (World Resources Institute, 1989). According to
Gray, Rob (1992), there has been limited emphasis on the
natural environment in accounting scholarship and practice.
Instead, attention has been directed toward accounting's role
in promoting sustainability, accounting (recording,
summarizing, analyzing the event/transaction) and
transparency in participatory democracy, exploring non-
financial reporting on the biosphere, and controversially,
adapting existing accounting methods to operationalize
sustainability accounting. AZZONE, G., & Noci, G. (1996)
Environmental awareness and regulations are compelling
manufacturers to introduce new 'green' products that have
minimal impact on natural resources throughout their
lifecycle. However, there are uncertainties regarding how
accounting information—comprising physical measures and
qualitative data—can be effectively organized to inform
decision-making about the impacts of each product
development initiative. According to Cairns, Robert D.
(2002), especially in developing countries, natural resources
and the environment are not optimally managed.
Nevertheless, green accounting can quantify the actual
environmental contributions to the net product using current

prices. Cairns, R. D. (2006). “Environmental accounting is a
tool that, used prudently, can make an important contribution
to social decision-making”. Jahamani et al. (2003)
Developed countries have achieved a lot of progress in the
field of green accounting and reporting. Countries like Jordan
and the U.A.E. are still in the initial phases of development.
Gonzalez et al. (2023 “Current accounting systems assume a
purely financial approach without including environmental
information, such as environmental costs and companies’
expenses. As per the study, Columbian industrial and
commercial companies had not yet implemented
environmental practices within the accounting system”.
Therefore, the literature focuses on the critical challenges of
accounting practices from managerial perspectives in the
context of Indian companies.

First 150 14000

Fig. 1 Holistic overview of Green accounting in the world

Review of Literature: As this is one of the critical
challenges in accounting is managing disclosure practices of
environmental, social, governance, and cash flow of
environmental activities of the companies. This research
focuses on environmental disclosure practices.

Alfonso Aranda-Uson (2024) study focuses on interactive
functionality for circular accounting and materialistic cash
flow in a circular economy. The circular economy requires
environmental accounting practices to offer a simplified
application of material flows of cost accounting by using a
dual approach of agri-food case study in Spain. The
accounting implications derived from the introduction of
circular models are defined in this study to analyze firms'
specific circular accounting capabilities applied by small
companies to less complex processes than those usual.

Odintosva Tatyana's (2024) sustainability opens a wide
concept of linked practices: sustainability information and
management practices, environment reporting, environment
social governance reporting and environment rating,
environment impact investment, environment stability
measurement, transparency etc. The study aimed to
investigate strategies for developing and implementing an
environmental policy that enhances ESG value creation,
meets sustainability requirements, and fosters a transparent
information system. This transparent information system
includes green accounting, ESG reporting, analysis, and
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assurance. The transparent information system is useful for
investors, stakeholders, management, and employees. The
researcher recommended the development of a holistic
system for sustainability governance, focusing on several
aspects, i.e., the creation of management informational
support, accounting transformation/ transparency, ESG
reporting and associated practices, optimization, and the
development of information  methodologies.  This
recommendation is intended for practical application. They
aim to structure the information field of socio-economic life,
facilitating informed decision-making and fostering
sustainable development practices.

Morri, Giacomo (2024) examines the association between
ESG performance and financial performance within the real
estate sector. The study explores the effects of triple bottom
line, Environment Social Governance and their scores,
serving as representative for ESG performance, on both
profitability and market indicators. The study highlights the
association between sustainability, especially environmental
aspects, and financial performance, while governance factors
negatively impact financial performance. He suggested that
companies should do the enhancements in environmental
practices so they can potentially increase profitability and
should weigh the costs and benefits of improving their
governance structures carefully.

Jill Frances Atkins, et al. (2023) the study focuses on
“environmental and ecological accounts from the
perspectives of human consciousness across a wide variety of
media and in a broad range of forms.” It recognizes that
accounting practices should reflect and accommodate a wide
range of perspectives and experiences, acknowledging that
diversity among accountants brings different insights and
approaches to the field. Moreover, the research underscores
the importance of considering a broad spectrum of
stakeholders to whom accounting information is delivered. In
essence, the research advocates for inclusive accounting
practices that recognize and embrace diversity in both the
profession and the stakeholders involved, thereby enhancing
transparency, accountability, and relevance in reporting and
governance processes.

Rebecca Maughan (2023) provides a theoretically informed
analysis of the evolution of environmental management
accounting (EMA) and social and environmental reporting
(SER) and the accompanying development of a sustainability
program in a large family-owned, unlisted corporation. It
utilizes the conceptualization of organizational identity and
internal legitimacy to analyze how various key
organizational actors make decisions and take actions in their
involvement with Environmental Management Accounting
(EMA) and Sustainability and Environmental Reporting
(SER). The study shows the discrepancies between an
organization’s identity claims (“who we are”) and its actual
enacted identity (“what we do”) can facilitate the adoption of
constitutive, performative, and representational approaches

to Environmental Management Accounting (EMA) and
Sustainability and Environmental Reporting (SER).

Hope H. Han (2023), investigates the correlation between
Carbon emissions, firm valuation, and international
proprietorship among Korean companies. Consequently, the
study revealed that companies disclosing GHG emissions
tend to have lower value compared to firms not subject to
disclosure obligations. Furthermore, foreign investors hold
lower ownership stakes in mandatory disclosure firms
compared to those without such requirements. Within
mandatory disclosure firms, there is a negative correlation
between GHG intensity and firm value.

Evangelinos, N.L. (2015) aims to introduce a new approach
to climate change accounting that addresses significant
weaknesses in existing environmental accounting methods,
such as accuracy and reliability. Currently, most accounting
methods for climate change information are voluntary,
supporting businesses in developing crucial environmental
strategies and aiding policymakers in understanding their
outcomes. However, the informal nature of these standards
and the variability in financial and non-financial information
can complicate their use and reliability.

Mitchell, P. & M. (2006) investigated Voluntary
Environmental Reporting Practices and aimed to identify
successful EPA prosecutions from 1994 to 1998. The study
conducted a content analysis of environmental disclosures
from 20 Australian firms and it revealed the positive
findings, indicating that the disclosures made by the
Australian firms were positive in nature.

Gray, Rob (1992), observes that the non-financial
information of a company's environmental related activities
has not been a focal point in stewardship accounting and
practice. The study addresses this gap by exploring how
accounting would be affected by prioritizing environmental
considerations and enhancing accountability, transparency,
etc. The non-financial reporting practices on the biosphere
and the controversial use of current accounting methods to
operational sustainability accounting. The study introduces
the principles of this 'deep green' stance and examines how
accounting could express these principles.

Research Approach: The study was conducted based on
primary data and secondary data collection.

Scope of Data:

The data for the current research is collected from secondary
and primary sources, i.e., mainly from the sustainable and
then by the annual report of the company. Primary data is
collected from professionals, government and private
professionals, businessmen, etc. through questionnaires.

Period of study:

The period of study is limited to five years. In this study, all
the reports were downloaded from the website of the selected
companies.
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Sample Selection:

Secondary data on green accounting and reporting practices
of companies were sourced from the GRI and company
websites. A sample of 400 companies was initially collected,
out of which 358 were analyzed due to the availability of
complete data from five years on green accounting practices.
The data from companies is included in Sustainability
Reports and Annual Reports. The primary data was collected
based on a questionnaire and aggregate responses received
from 179 respondents. The respondents are from companies’
professionals, government and private practitioners, etc.

Analysis of Inter-Continent EDS Scores

The following hypothesis has been developed to investigate
variations in disclosure practices among different continents.

Hypothesis 1: There is a difference in disclosure practices
between different continents (based on reporting period and
content).

To test the above hypothesis, one way ANOVA is used to
test the variance between groups. One-way ANOVA
compares unmatched groups. The P value of the hypothesis
tests the data from all groups coming from populations with
equal means. A large P value indicates no significant
evidence to conclude that the means differ. Conversely, a
small P value suggests that the observed differences are
unlikely due to random sampling. ANOVA test used to
compute F ratio and P Value. ANOVA offers an advantage
for conducting multiple two-sample t-tests, and it would
result in increasing the likelihood of making a type I error.
Therefore, ANOVAs are particularly valuable when
comparing three or more means.

TABLE 1: Multiple Analysis of Variance (ANOVA) Result- EDS score

EDS
N Mean Std. Deviation | Std. Error | 95% Confidence Interval Minimum Maximum
for Mean
Lower Bound | Upper Bound
Africa 57 18.7368 12.94704 1.71488 15.3015 22.1722 .00 45.00
Asia 28 33.3929 13.91333 2.62937 27.9978 38.7879 6.00 54.00
North 56 28.4821 11.81369 1.57867 253184 31.6459 .00 57.00
America
Europe 28 32.3929 13.30090 2.51363 27.2353 37.5504 5.00 53.00
Oceania 11 21.4545 10.78298 3.25119 14.2104 28.6987 3.00 35.00
Total 180 26.3389 13.87541 1.03421 24.2981 28.3797 .00 57.00
ANOVA
EDS
Sum of Squares df Mean Square F Sig.
Between Groups 6233.209 4 1558.302 9.660 .000
Within Groups 28229.119 175 161.309
Total 34462.328 179
Multiple Comparisons
EDS
Tukey HSD
Mean Difference 95% Confidence Interval
(D) Continent (J) Continent I- Std. Error Sig. Lower Upper
Bound Bound
Africa Asia -14.65602" 2.93105 .000 -22.7352 -6.5768
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North -9.74530" 2.38967 .001 -16.3322 -3.1584
America
Europe -13.65602" 2.93105 .000 -21.7352 -5.5768
Oceania -2.71770 4.18264 966 -14.2468 8.8114
Asia Africa 14.65602 2.93105 .000 6.5768 22.7352
North 491071 2.93965 455 -3.1922 13.0137
America
Europe 1.00000 3.39442 .998 -8.3565 10.3565
Oceania 11.93831 4.51946 067 -.5193 24.3959
North America Africa 9.74530" 2.38967 .001 3.1584 16.3322
Asia -4.91071 2.93965 455 -13.0137 3.1922
Europe -3.91071 2.93965 673 -12.0137 4.1922
Oceania 7.02760 4.18868 450 -4.5182 18.5734
Europe Africa 13.65602 2.93105 .000 5.5768 21.7352
Asia -1.00000 3.39442 998 -10.3565 8.3565
North 3.91071 2.93965 673 -4.1922 12.0137
America
Oceania 10.93831 4.51946 115 -1.5193 23.3959
Oceania Africa 271770 4.18264 966 -8.8114 14.2468
Asia -11.93831 4.51946 067 -24.3959 5193
North America -7.02760 4.18868 450 -18.5734 4.5182
Europe -10.93831 4.51946 115 -23.3959 1.5193
*. The mean difference is significant at the 0.05 level.

There is a statistically significant difference between study
groups as p< 0.05. Hence it can be concluded that EDS
scores for all the continents are significantly different from
each other. To measure the strength of EDS scores across
continents, a Post Hoc test is applied. From the mean value
analysis, it can be concluded that Asia and Europe lead the
way by scoring the highest in EDS score compared to
other continents. Other countries following include North

America and Oceania. Developing continents like Africa are
trailing behind in disclosing the environmental values in
company reports. Hence, from the above analysis, we can
accept the hypothesis and conclude that there is a difference
in disclosure practices between different continents.

Comparison of disclosure among size of companies

The following hypothesis is formulated to test the difference
between disclosure practices across different types of
companies across the continents. For this purpose, the
companies are divided into three groups, SME, MNE, and
large companies, and for all continents wise, the differences
amongst the disclosure scores were analyzed. Further, after

taking the entire sample as one, continent-wise it was
analyzed.

First, for all the companies, the disclosure score is analyzed,
and differences according to the size of —

Companies, SMEs, MNEs, and large with the following
hypothesis:

Hypothesis 2: There is a difference in disclosure practices
between the sizes of companies on different continents.

To test the above hypothesis, one-way ANOVA is used to
test the variance between groups.

TABLE 2: ANOVA Result- Disclosure score and sizes of

companies
ANOVA
Disclosure_Score
Sum of|df Mean F Sig.
Squares Square
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Between 191.278 2 95.639 511 601 scores and the type of companies are measured and the
Groups following hypothesis is developed:
Within 33125.366 (177 187.149 Hypothesis 3: There is a difference in disclosure practices
Groups between the sizes of companies on African continents.
Total 33316.644 (179 . .
o To test the above hypothesis, one-way ANOVA is used to
test the variance between groups.
Multiple Comparisons TABLE 3: ANOVA Result- Disclosure score and sizes of
Disclosure_Score companies
Tukey HSD
ANOVA
Mean 95% Confidence Discl S
(M |()) |Difference |Std.  |Sig. |Interval 1sclosure_score
Type |Type |[(I-]) Error Lower Upper Sum of Squares |Df lg/lean F Sig.
Bound Bound quare
SME |MNE |-5.23810 [5.4639 |.604 |-18.1527 |7.6765 Between 202786 2 |101393 464 1.631
5 Groups
Large |-5.36789 |5.3283 |.573  |-17.9621 |7.2263 Within Groups | 11799.354 4 |218.507
9 Total 12002.140 56
MNE |SME |5.23810 [5.4639 |.604 -7.6765 18.1527
5
There was a statistically insignificant difference between
Large |-.12979  12.1852 |.998  |-5.2949 |5.0353 study groups, i.e., SME, MNE, and large companies, as
5 p>0.05. Hence, it can be concluded that disclosure scores for
Large |[SME |5.36789 |5.3283 |.573 |-7.2263 |17.9621 all types of companies (SME, MNE, and large companies) on
9 the African continent have similar disclosure practices.
MNE |.12979  12.1852 |.998  |-5.0353 |5.2949 Further to identify the disclosure difference as per separate
5 continents, for the Asia continent, the disclosure scores and
the type of companies are measured, and the following
hypothesis is developed:
Disclosure_Score
Tukev HSD# Hypothesis 4: There is a difference in disclosure practices
uxey between the sizes of companies on the Asia continents.
Subset for alpha = 0.05 )
To test the above hypothesis, a one-way ANOVA was used to
Type N 1 ¢
test the variance between groups.
SME 7 21.4286 ) )
TABLE 4: ANOVA Result- Disclosure score and sizes of
MNE 60 26.6667 companies
Large 113 26.7965
; ANOVA
Sig. 472
Means for groups in homogeneous subsets are displayed. e
Harmonic Mean Sample Size = 17.818. Sum of|df |Mean F Sig.
The group sizes are unequal. The harmonic mean of the group Squares Square
sizes is used. Type I error levels are not guaranteed. Between 252.232 2 126.116 1729 |.492
Groups
There is a statistically insignificant difference between study .
groups, i.e., SME, MNE, and large companies, as p > 0.05. Within Groups |4323.875 25 |172.955
Hence it can be concluded that disclosure scores for all types Total 4576.107 27

of companies (SME, MNE, and large companies) of all the
continents have similar disclosure practices.

Further to identify the disclosure difference as per separate
continents, first for the AFRICA continent the disclosure

Multiple Comparisons
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Disclosure Score ANOVA
Tukey HSD Disclosure_score
V)
Mean . 93% Confidence Sum of [ Df |Mean F Sig.
O J Difference | Std. Sig. Interval S
quares Square
Type |Type |(I-)) Error Lower Upper
Between Groups [4.001 1 4.001 022 |.884
Bound Bound
Within Groups |4772.678 26 |183.565
SME |[MNE [3.37500 [10.3969|.944 -22.5221 (29.2721
6 Total 4776.679 27
Large |-3.33333 [9.80235(.938  [-27.7493 |21.0827 There is.a statistically insignificant differencg between study
groups, i.e., SME, MNE, and large companies, as p > 0.05.
MNE |SME (-3.37500 |10.3969).944 1-292721 \22.5221 Hence it can be concluded that disclosure scores for all types
6 of companies (SME, MNE, and large companies) of the
Large [-6.70833 |5.58820|.464 |-20.6276 |7.2109 European continent have similar disclosure practices.
large |SME 1333333 19.80235).938  |-21.0827 27.7493 Further to identify the disclosure difference as per separate
MNE |6.70833 |5.58820|.464 |-7.2109 [20.6276 continents, for the North American continent the disclosure
scores and the type of companies are measured, and the
following hypothesis is developed:
Disclosure_Score Hypothesis 6: There is a difference in disclosure practices
Tukey HSD* between the sizes of companies on North American
Subset for alpha = 0.05 continents.
Type N 1 To test the above hypothesis, a one-way ANOVA was used to
MNE ] 246250 test the variance between groups.
SME 2 28.0000 TABLE 6: ANOVA Result- Disclosure score and sizes of
Large 18 31.3333 companies
Sig. 732 ANOVA
Means for groups in homogeneous subsets are displayed. Disclosure_score
Uses Harmonic Mean Sample Size = 4.408. Sum of|Df |Mean F Sig.
The group sizes are unequal. Squares Square
The harmonic mean of the group sizes is used. Type I error Between Groups | 105.853 N 52926 371 | 692
levels are not guaranteed.
Within Groups |7570.130 53 |142.833
o o . Total 7675.982 55
There was a statistically insignificant difference between
study groups, i.e., SME, MNE, and large companies, as - -
p>0.05. Hence it can be concluded that disclosure scores for | Multiple Comparisons
all types of companies (SME, MNE, and large companies) of Disclosure_score
the Asia continent have similar disclosure practices. Tukey HSD
. . . . Mean 95% Confidence
Further to identify the disclosure difference as per separate (I) 0 Difference | Std. Sig. Interval
continents, for the European continent, the disclosure scores Type |Type |(I-)) Error
d the types of companies are measured, and the followin Lower Upper
an J p. p > g Bound Bound
hypothesis is developed:
SME |MNE [-6.94444 8.75822 |.709 -28.0628 14.1739
Hypothesis 5 There is a d.ifference in disclosu.re practices large |-7.53704 |8.75822 | 667  |-28.6554 |13.5813
between the sizes of companies on European continents. SME loosaaa 187582 1700 1121739 1280628
To test the above hypothesis, one way ANOVA is used to test large  |-.59259 325272 | 982  |-8.4358  [7.2506
the variance between groups. large |SME [7.53704  |8.75822 |.667  |-13.5813 |28.6554
TABLE 5: ANOVA Result- Disclosure score and sizes of MNE  |[.59259 3.25272 | 982  |-7.2506  |8.4358
companies Disclosure_score
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Tukey HSD®® SME [MNE [-4.28571 ]9.38433|.893 -31.1009 [22.5295
Subset for alpha = 0.05 large |1.50000 |11.7043|.991 |-31.9444 |34.9444
Type N 1 2
MNE |SME |4.28571 |9.38433(.893 -22.5295 |31.1009
SME 2 21.5000
large |5.78571 9.38433.815 -21.0295 {32.6009
MNE 27 28.4444 large |SME [-1.50000 (11.7043|.991 -34.9444 |31.9444
Large 27 29.0370 2
Sig. 568 MNE |-5.78571 |9.38433|.815 |-32.6009 |21.0295
Means for groups in homogeneous subsets are displayed.
Uses Harmonic Mean Sample Size = 5.226. Disclosure_Score
The group sizes are unequal. The harmonic mean of the Tukey HSD*®
group sizes is used. Type I error levels are not guaranteed.
Type N Subset for alpha = 0.05
1
There was a .statistically insignificant differenc§ between Large 5 17.5000
study groups, i.e., SME, MNE, and large companies, as p >
0.05. Hence it concluded that disclosure scores for all types SME 2 19.0000
of companies (SME, MNE, and large companies) of the MNE 7 23.2857
North American continent have similar disclosure practices. Sig "™

To identify the disclosure difference as per separate
continents, for the Oceania continent, the disclosure scores
and the type of companies are measured, and the following
hypothesis is developed:

Hypothesis 7: There is a difference in disclosure practices
between the sizes of companies on Oceania continents.

To test the above hypothesis, one-way ANOVA is used to
test the variance between groups.

TABLE 7: ANOVA Result- Disclosure score and sizes of

companies
ANOVA
Disclosure _Score
Sum of|Df  |Mean F Sig.
Squares Square
Between 66.799 2 33.399 244 |.789
Groups
Within Groups | 1095.929 8 136.991
Total 1162.727 10
Multiple Comparisons
Disclosure_Score
Tukey HSD
Mean 95% Confidence
@ ) Difference | Std. Sig. Interval
Type |Type |(-)) Error Lower Upper
Bound Bound

Means for groups in homogeneous subsets are displayed.

Uses Harmonic Mean Sample Size = 2.625.
The group sizes are unequal. The harmonic mean of the group
sizes is used. Type I error levels are not guaranteed.

There is a statistically insignificant difference between study
groups, i.e., SME, MNE, and large companies, as p>0.05.
Hence, it can be concluded that disclosure scores for all types
of companies (SME, MNE, and large companies) on the
Oceania continent have similar disclosure practices.

Thus, we can say that the differences in the disclosure scores
of the companies are insignificant for the different types of
companies, i.e., SMEs, MNEs, and large companies.

Hypothesis 9: The attributes configuring the level of
importance of companies' practice/working significantly
influence their environmental disclosure.

TABLE 9: Attributes of Environment Disclosure

Descriptive Statistics

N Minimu | Maximu| Mean Std.

m m Deviation

Comp_ER 1 (358 1.00 5.00 3.1508 |1.14883
Comp_ER 2 |358 1.00 5.00 3.4190 |.89183
Comp_ER 3 358 1.00 5.00 3.5531 |.84881
Comp_ER 4 |358 1.00 5.00 2.5866 |[1.34792
Comp_ER 5 358 1.00 5.00 3.2793 |1.17089
Comp_ER 6 |358 1.00 5.00 2.6592 |1.20908
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Comp ER 7 |358 1.00 5.00 3.3631 |1.32266
Comp ER 8 [358 100|500  [3.5978 |1.22941
Comp ER 9 |358 1.00 5.00 3.0056 |1.33449
Comp ER 10 |358 1.00 5.00 3.4469 |.91874
Comp ER 11 |358 1.00 5.00 3.6034 |.95646
Comp ER_12 |358 100  |500  |3.3687 |1.03767
Comp ER 13 |358 1.00 5.00 3.2626 |1.17717
Comp ER 14 |358 1.00 5.00 3.3296 |1.10044
Comp ER_15 |358 100 [500  [3.3520 |1.25158
Comp ER 16 |358 1.00 5.00 3.5196 |.98495
Comp ER_17 |358 100 |500  |3.5642 |.91802
Comp ER 18 |358 1.00 5.00 3.8715 |.80743
Comp ER_19 |358 100|500  [3.6592 |.77970
Comp ER 20 |358 1.00 5.00 3.7598 [1.00188
Comp ER 21 |358 1.00 5.00 3.6145 |1.06634
Comp ER 22 |358 1.00 5.00 3.5922 |1.08418
Comp_ ER 23 |358 100 |500  [3.7207 |1.07587
Comp ER 24 |358 1.00 5.00 3.3240 |.96921
Comp_ER 25 |358 100|500  [3.3296 |1.14547
Benefit ER 1 [358 1.00 5.00 34246 |1.12112
Benefit ER 2 |358 1.00 5.00 3.3184 |1.10882
Benefit ER 3 |358 1.00 5.00 3.1285 |1.08629
Benefit ER 4 [358 1.00 5.00 3.1508 |1.20609
Suggestion E |358 100 |500  |3.4637 |1.07189
R 1

Suggestion E |358 100 [500  |3.3128 |1.11295
R 2

Suggestion E |358 100 [500  |3.2458 |1.34746
R 3

Suggestion E |358 100 [500  [3.3017 |1.18442
R 4

Suggestion E [358 1.00 5.00 3.5251 |1.20074
R 5

Suggestion E|358 1.00 5.00 3.3408 |1.18562
R 6

Suggestion E|358 1.00 5.00 3.1117 |1.20338
R 7

Suggestion E|358 1.00 5.00 3.5251 |.94404
R 8

Valid N|358

(listwise)

TABLE-10: Multiple regression analysis Result (N=179)

Variables | Variable Adj. R2 |Beta ANOVA |Sig.
name
Importanc |Co ER 4 0.627 0434 |32.853 0.000
¢ Co ER 21 0.350
Co ER 2 0.293
Co ER 5 0.290
Co _ER 24 0.121
Co_ER_17 -0.196
Co_ER 8 -0.174
Co _ER 20 -0.143
Co_ER 9 0.158
Benefit Ben ER 1 |0.171 |0.315 18.025 0.000
Ben ER 4 0.240
Suggestion [Sugg ER 3 [0.118 0.153 11.749 0.000
Sugg ER 1 0.159

The final regression model with nine independent variables-
environment policy, standards and guidelines of
environment, companies environment management system,
investment for conserving environment, total cost of
conserving environment, reduce, recycle, reuse, volatile
organic compound, carbon monoxide, environmental noise
protection explains almost 62.7% of the variance of
importance about companies practice/working. The nine
regression coefficients, along with the constraints, are
statistically significant at the 0.05 level. Multi-co linearity
has a significant impact across the nine variables. The
ANOVA test evaluates the good fit using the F ratio. The
aggregate sum of squares (303.207) represents the error that
would occur if the mean of company practices/work were
used to predict the dependent variable (importance). These
variables environment Policy, standards and guidelines of
environment, companies environment management system,
investment for conserving environment, total cost of
conserving environment, reduce, recycle, reuse, Volatile
organic compound, carbon monoxide, environmental noise
protection, reduces the errors by (192.933/303.207) 63.63%,
which is statistically significant, F ratio is 32.853 and a
significance level of 0.000. The analysis concluded that
company green accounting practices and working conditions,
as represented by theses nine variables such as environment
policy, standards and guidelines of environment, companies
environment management system, investment for conserving
environment, total cost of conserving environment, reduce,
recycle, reuse, Volatile organic compound, carbon monoxide,
environmental noise protection, and these variables
influencing their environmental disclosure practices.

The aggregate sum of squares (303.207) represents the
squared error that would occur if the mean of company
practices/work were used to predict the dependent variable.
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By including these variables environment policy, standards
and guidelines of environment, companies environment
management system, investment for conserving environment,
total cost of conserving environment, reduce, recycle, reuse,
volatile organic compound, carbon monoxide, environmental
noise protection, these errors are reduced by 63.63%
(192.933/303.207), which is statistically significant with an F
ratio of 32.853 and a significance level of 0.000. Based on
this analysis, it is concluded that the variables environment
Policy, standards and guidelines of environment, companies
environment management system, investment for conserving
environment, total cost of conserving environment, reduce,
recycle, reuse, Volatile organic compound, carbon monoxide,
environmental noise protection shows company green
accounting and reporting practices and working conditions
influence their environmental disclosure.

The regression model analyzes the benefits of environmental
reporting with two independent variables and these two
variables i.e. resolve uncertainty immediately and identifying
the cost of environmental activity explains almost 17.1% of
the variance of importance pertaining to the green accounting
and reporting practices and corporate sustainability. The two
regression coefficients and constraints are statistically
significant at the 0.05 level.

The ANOVA analysis tests conducted which provides the
overall model fit in terms of the F ratio. The model is
statistically significant with an F ratio of 18.025 and
significance at level of 0.000. With the above analysis, it can
be concluded that two variables, i.e., benefit 1 and benefit 4
resolve uncertainty immediately and identifying the cost of
environmental activity, explain the benefits of the green
accounting and reporting practices and corporate
sustainability which influence their environmental disclosure
practices.

The final regression model for the suggestion with 2
independent variables (Sugg ER 3 and Sugg ER 1)
explains almost 11.8% of the variance of the importance of a
company's practice/working. The 2 regression coefficients,
plus the constraints, are significant at 0.05 levels. The
ANOVA analysis provides the statistical test for overall
model fit in terms of the F ratio. The regression model shows
statistical significance with an F ratio of 11.749 and a
significance level of 0.000. With the above analysis, it is
concluded that two variables, specifically Sugg ER 3 and
Sugg ER 1 (required for long term sustainability and
sustainable future, compare environment cost and benefits),
elucidate the suggestions regarding company practices and
working conditions affect their environmental disclosure.

The regression model with the help of the above variables
is presented with their components as under:
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Figure-2: Disclosure Practice of Green Accounting Model

It is clear from the data analyzed above that the company
cannot be converted into a green company till it has
standards & guidelines of the environment, companies
environment management, investments for conserving the
environment, total cost for conserving the environment,
reduce, recycle, reuse, volatile organic compounds (voc),
carbon monoxide control, and environmental noise protection
equipment. Since it will provide the benefits of resolving
uncertainty and the company simultaneously identifies the
cost of achieving the goal for its long-term sustainability
and sustainable future, it must compare environmental costs
and benefits that can be reflected in its green accounting
reporting.

3. CONCLUSIONS & IMPLICATIONS:

Referring to the discussion brought up by Gray Rob (1992)
and Odintosva Tatyana (2024), there is the challenge of
green accounting for accountability, transparency, reliability,
and sustainability. Sustainability opens a wide concept
for practical implementation regarding management
information for decision making, environmental social
governance, environmental  reporting,  sustainability
reporting, etc. Green Accounting and Reporting Practices
have much importance for the environment, social
governance, cash flow of environmental activities, corporate
sustainability, and management information. Based on the
above analyses, it is evident that green accounting and
reporting practices are not only desirable but also feasible,
realistic, and practically useful for management information.
Moreover, there is a noticeable lack of focused sustainability
analysis and information provided to policymakers. This
absence means that public debate, government planning,
budget allocation, and the measurement of economic
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outcomes often occur without a sustainability framework.
India's high GDP growth is typically accompanied by
investments in physical infrastructure, which exert increasing
pressure on the country's environment and natural resources.
The study underscores the necessity for a Green Accounting
framework tailored to Indian companies (Gundimeda et al.,
2005).

Furthermore, research has been conducted to identify the
disclosure practices of green accounting and reporting and
the implementation of the green accounting and reporting
model. The Green Accounting & Reporting model has been
created for accountability, recording, and transparency.
Environmental reporting provides decision support for
strategic decision-making to top-level managers. Accounting
is one of the tools for communication, so the green
accounting and reporting model improves the stakeholder's
(investors, lenders, regulators, and the public) and
shareholders’ communication. Implementation of green
accounting and reporting models improves corporate
sustainability.
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ABSTRACT

Environmental sustainability is getting prominence among business and academics. In the hospitality sector, change in food habits and
search for low cost food led to the mushrooming of street side food vending shops called ‘thattukadas’ which are generally in a temporary
structure or in wheels. Dearth of information regarding the environmental sustainability practices in thattukadas led to the requirement
of research to identify the environmentally sustainable practices adopted by them. This study focus on theareas like food packaging,
managing food and nonfood waste, serving healthy menu, using energy efficient equipment’s, usage of eco-friendly products, fuel used
and water usage Research in this area will help in familiarizing the current environmental sustainable practices adopted by them and will
pave light to the policy makers to design policies that will reduce the negative impact of these businesses upon the environment.

Keywords: thattukada, environmental sustainability, waste management, waterusage.

1. INTRODUCTION

Cultural interactions, fast living and increase in the number
of women employees’ change the food consumption habit as
lack of time to cook food at home especially when both
husband and wife are working evolves a new life style of
dining out. This changed life style has led to the
mushrooming of street food outlets which prepare and sold
food at places like busy streets, near train stations, bus
terminals, entertainment and festival areas where people are
crowded (Sezgin,et al 2016). Street food can be defined as
food prepared on the streets and ready-to-eat, or prepared at
home and consumed on the streets without further
preparation (Muzaffar et al., 2009). Due to their low cost and
convenience for both sellers and buyers, street foods are
undeniably popular (Liu, Z et al., 2014). Thus these food and
drinks sold on the streets has become an integral part of a
country’s cuisine and are important for the local eating habits
all around the world (Sezgin,et al 2016). Street foods,
especially in developing countries has evolved into a large
andcomplex food sector that provides both an important
means of income to the vendors and an affordable source of
food to millions of people around the world including the
urban poor (Ohiokpehai, 2003).

The fact that our day-to-day activities have an impact on the
environment and the depletion of natural resources has made
the world to seriously deal with the environmental impacts of
the business. The concern for environment and government
regulations has made business organizations to practice
sustainable operations by formulating green policies. Big
organizations have the expertise, policies and strategies to
address these and proclaims to the external world as one of
their unique features. The environmental impact of micro
enterprises is a matter to be seriously addressed as the
impact created by one such unit may be negligible, but the

collective impact will be a matter of serious concern. It
should be noted that street food vending activities in most
developing countries are mostly outside the regulation and
protection of the governments (Alimi, 2016). International
bodies are urging businesses to formulate environment-
friendly strategies focusing on environment protection and
preservation as people are becoming more and more
environment-conscious day by day.

2. OBJECTIVE

This paper explores the business practices of thattukadas and
assesses its environmental Impact by focusing on food
packaging, managing food and nonfood waste, serving
healthy menu, using energy efficient equipment’s, usage of
eco- friendly products, fuel used and water usage. This will
pave light to the policies and practices followed by them and
will in turn help the policy makers and authorities to develop,
design or redesign policies and strategies that will help the
thattukadas to operate in an environment friendly manner.

3. THATTUKADA

Thattukada means road side food vending in temporary
structures like Sheds, handcarts or motor carts (Report on
Survey on Thattukada in Kerala, 2015). There are 11,033
thattukadas across the state of Kerala, out of which 809
thattukadas (7.33%) are in the Ernakulam district (Report on
Survey on Thattukada in Kerala, 2015). It should be noted
that 160 thattukadas in Ernakulam distict have food safety
certification, 192 have license from local bodies and 121
have both. (Report on Survey on Thattukada in Kerala,
2015).

4. SIGNIFICANCE OF THATTUKADAS

Sustainability has become an inseparable part of business
and it has evolved to the level of how firms are doing the
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business. Awareness and willingness alone will not make a
micro level enterprise sustainable, it requires assess to
facilities and assistance from authorities. Since thattukadas
are normally managed by the proprietor himself who also
works as a labor along with his/her family members
assisting as unpaid workers, awareness, willingness and
external support should collectively work together for
making these firms environmentally sustainable. The level of
awareness and the practices adopted depends solely on the
entrepreneur himself. The proprietor can bring considerable
changes in the way he or she is doing the business by
incorporating environmental sustainable practices into the
operational level of thattukadas which can in turn evolve as a
culture.

5. BUSINESS PRACTICES INTHATTUKADA

The researcher has taken 20 thattukadas in Ernakulam district
to study the business practices followed by them in the
context of environmental sustainability focusing on food
packaging, managing food and nonfood waste, serving
healthy menu, using energy efficient equipments, usage of
eco-friendly products, fuel used and water usage.

6. FOOD PACKAGING

Ernakulam has lot of restaurants associated with hotels and
located independently which sells food at a premium price.
While, thattukada serve food at a lower cost compared with
restaurant and is usually considered as an alternative to
home- cooked food (Hajela, Soumya., 2017). People dine at
thattukada and purchase parcel from there. The way in which
the food is packaged is important as it maintains food quality
and freshness during distribution and storage. Traditionally
used materials for food packaging include glass, metals
(aluminum, foils and laminates, tinplate, and tin-free steel),
paper and paperboards, and plastics (Hajela, Soumya., 2017).
The ideal food packaging is to contain food in a cost-
effectiveway that satisfies industry requirements and
consumer desires, maintains food safety, and minimizes
environmental impact (Hajela, Soumya., 2017).

Environmentally sustainable food packaging should be made
by using biodegradable, recyclable and reusable materials.
Biodegradable food packaging materials are made from
plants or plant based materials for single use and will
disintegrate in a few days. Recyclable packaging is also for
single use. After usage it can be sold to a scrap merchant or
recycling center where it is used as a raw material for making
other products. Reusable packaging materials can be used
again and again for packaging as it is durable which is
usually made of glass, wood, aluminum, bamboo, or plastic.

For food packing inner cover

Material Used No. of thattukadas
Plastic covers and Plastic thin sheets 11
Newspaper and plastic covers 2

Aluminum foil covers and containers 3

Thick paper cover coated with silver 4
color, Disposable silvercontainers, Silver
covers

Total 20

For outer cover

Material Used No. of thattukadas
Plastic carry bags 14

Newspaper 2

Brown paper cover 4

Total 20

It was found that one thattukada encourage customers to
bring their own food or drink containers by offering small
discounts for people who bring their own. Generally they
pack the food with an inner cover like packing sambar, dosa
and chutney in separate covers and an outer cover which is
used for carrying all these together.

Managing food and nonfood waste

There are over 1,000 hotels and eateries in the Kochi
Corporation which produces over 8,000kg of garbage every
day (https://www.newindianexpress.com).Waste from the
‘thattukadas’ and hotels are a night mare to the local
governing bodies to the extent that while hearing a case
related to flooding of the city, Kerala High Court directed the
Kochi Corporation to take stringent and legally tenable
action against hotels and ‘thattukadas’ that dumped waste
into storm water drains (https://www.thehindu.com). It was
found that all thattukadas have waste bin or garbage bags
arranged for putting the waste, among them two persons have
made separate arrangement for putting food and nonfood
waste. Thattukadas use trash receptacles like plastic cans in
which the top portion is removed, polythene bags, sacks,
plastic buckets, metal drums etc. for garbage disposal which
are kept near the cooking area / dining area / hand washing
area.

Used plates, glasses and other vessels are kept in heaps near
the washing areas and even near the place where food is
stored and displayed for consumption. Food waste is kept in
open bins. Thattukadas does not cover trash receptacles thus
attracting flies and others insects creating the possibility of
contamination of cooked foods. Water which contains food
residues after washing plates and utensils are disposed into
the nearest public drainage openings mostly near to the
vending premise itself. Food wastes are even thrown into
vacant plots nearby.

Three thattukadas provide their food waste to biogas units,
one to pig farms and one person has a composting barrel
where he dumps all the food waste. Four persons dispose the
nonfood waste at their home premises by burying or burning.
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Remaining thattukadas after the business, ties both the food
and nonfood waste in garbage bags and dispose at the
nearest garbage picking point for the local bodies to remove
the waste from the street side. It was noticed that three
thattukadas donate their surplus food to needy person’s
usually taking shelter on the footpath, road median, shop
front etc. before closing. One person monitor the expiry date
of perishable items and use them first using the FIFO (first-
in, first-out)method for reducing the wastage of unused food
raw materials.

Serving healthy menu

Most of the thattukada persons do not wear gloves, hairnets
or aprons. Lot of flies is present in the area especially on the
prepared food which is kept open without any covers; this
may be due to keeping the food waste left open. The food
was served by bare hand and in some places customers also
use their bare hands to take food. Drinking water is also kept
in pots, steel vessels and buckets with a cover, but they dip
plastic jugs into it for refilling the drinking water. Consumers
eat food by sitting in the open air, shelter made with
tarpaulins, used flex or banners. The waysand manners street
foods are being prepared, handled and vended predispose
them to recontamination, cross contamination and
transmission of pathogens and food borne illnesses (Alimi,
2016).

Majority of street vendors use non-disposable plates, cups
and cutleries for serving foods (Muyanja et al, 2011) which
are usually washed with washing solution and rinsed in
water, such that the same washing solutions and water are
used throughout the day without changing. Used plates and
glasses are washed in water kept like this and these vessels
and buckets contain water that has become dirtier with
repeated use.

The environment under which street foods are being
prepared, vended and consumed are exposed to dust,
emissions from vehicles moving through the road,
openings in the public drainage system on the road side,
waste accumulated on the road side, unpleasant smell, insects
and rats. Most of the street food vendors lack refrigeration
facility to stock fish, meat, milk and vegetables. They keep it
unrefrigerated for a long period of time during their business.
They reheat the food and do not properly wash vegetables.
Thattukadas in order to reduce the cost and make street foods
affordable use cheap and unsafe ingredients that may be
detrimental to the health of the consumers (Alimi, 2016).

Three thattukadas claimed that they use organic or natural
produce raw materials for preparing food, five persons claim
that they avoid coloring agents, taste enhancers etc. One
person makes food using ingredients based on the seasons.
All of them include more whole foods and less processed
foods in their menu.

Processed foods that they serve are limited to soft drinks,
sausages, packaged snacks, cheese, bread, milk etc. One
person is found to use canned instant soup. Two persons
claimed that they avoid re-usage of the cooked oil. Eight
persons source milk directly, among that one person
purposefully reduces the use of sugar to prepare the menu.

Using energy efficient equipments

12 thattukadas use LEDs for energy efficient lighting and
one person uses an energyefficient commercial gas burner
and dosa plate.

Usage of eco-friendly products

For the consumers thattukadas mainly provide plastic chairs
and tables. It was noticed that five thattukadas uses steel
plates, while three thattukadas uses degradable paper plates,
two people uses silver color paper plate and one person green
cardboard plate to serve food. One person uses recycled
degradable organic plate and eco-friendly cleaning products
to wash utensils. Others uses plastic plates. About 4
thatuukadas uses plastic spoons.

Fuel used

LPG is used by sixteen thattukadas, Firewood by one
and Kerosene by threepersons as fuel to cook food.

Water usage

Most of the thattukadas capture rainwater and use the
same during rainy season for washing purposes. For
cooking purpose they are using clean water taken from the
tap or buy packaged drinking water. Since public water taps
are not present in city, they have to bring tap water from their
home or purchase the same. Association of cost on water
makes thattukadas to use the same water for washing many
times.

Toilets are not present in thattukadas. For washing the hands
of the customers running water facility is not available in 15
thattukadas as they keep water in buckets or big aluminum or
steel bowls with a mug in it. Five thattukadas have a plastic
barrel filled with water placed on a stand and a steel wash
basin for the customers to wash their hands. Two thattukadas
only bring drinking water to customers who specifically
request for it.

7. CONCLUSION

This study was undertaken to empirically evaluate the
environmentally sustainable practices of ‘thattukadas’.
focusing on food packaging, managing food and non food
waste, serving healthy menu, using energy efficient
equipments, usage of eco-friendly products, fuel used and
water usage. To achieve the objectives of the study,
observation and semi structured interview were administered
to twenty respondents in the area of study and it was found
that there are environmentally sustainable practices adopted
by them that will have a positive impact on the environment
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like one thattukada encourage customers to bring their own
food or drink containers by offering small discounts for
people who bring their own. All thattukadas have waste bin
or garbage bags arranged for putting the waste, three
thattukadas provide their food waste to biogas units, one to
pig farms and one person has a composting barrel where he
dumps all the food waste. It was noticed that three
thattukadas donate their surplus food to needy person’s
usually taking shelter on the footpath, road median, shop
front etc. before closing. One person monitors the expiry date
of perishable items and uses them first using the FIFO (first-
in, first- out) method for reducing the wastage of unused
food raw materials. Three thattukadas claimed that they use
organic or natural produce raw materials for preparing food,
five persons claim that they avoid coloring agents, taste
enhancers etc. One person makes food using ingredients
based on the seasons. All of them include more whole foods
and less processed foods in their menu. Processed foods that
they serve are limited to soft drinks, sausages, packaged
snacks, cheese, bread, milk etc. Two persons claimed that
they avoid reusing the cooked oil. Eight persons source milk
directly, among that one person purposefully reduces the use
of sugar to prepare the menu.

12 thattukadas use LEDs for energy efficient lighting and
one person uses an energy efficient commercial gas burner
and dosa plate. Five thattukadas uses steel plates, while three
thattukadas uses degradable paper plates, two people uses
silver color paper plate and one person green cardboard plate
to serve food. One person uses recycled degradable organic
plate and eco- friendly cleaning products to wash utensils.
Most of the thattukadas capture rainwater and use the same
during rainy season for washing purposes. Two thattukadas
only bring drinking water to customers who specifically
request for it.

In order to make the activities of street food vendors positive
to the environment, government and NGOs should establish
proper training and awareness programs toaddress certain
points like avoiding plastic thin sheets for packing hot food,
encourage the usage of biodegradable food packaging
materials, collecting and using the food waste from
thattukadas in biogas units or composite units, train them to
remove food residues from the water before disposing it into
public drainage system, reducing reusage of cooking oil,

wearing gloves, hairnets or aprons, keeping the prepared
food in closed containers, wusing cost effective
refrigeration system to stock fish, meat, milk and
vegetables, avoiding reheating the food, properly washing
vegetables, using solar lighting systems, using eco- friendly
cleaning products to wash utensils and arranging running
water facilities for washing hands etc. Special local
monitoring team should be set up to monitor the performance
of thattukadas and provide orientation to sensitize them on
environmentally sustainable standard hygienic practices.
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ABSTRACT

This paper develops a unified performance metrics framework to assess the integration of lean and green manufacturing practices,
focusing on economic, environmental, and social dimensions. The framework identifies Key Performance Parameters (KPPs) that align
these practices and employs a Multi-Criteria Decision-Making (MCDM) approach to indicators, Unified metrics. prioritize them. Through
a hypothetical case study in the automotive sector, the paper demonstrates the application of the framework and its potential to enhance
operational efficiency and sustainability. The findings underscore the importance of combining lean and green metrics for comprehensive
performance evaluation and suggest directions for future research, including empirical validation and industry-specific adaptations.
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1. INTRODUCTION

In recent years, the integration of sustainability and
operational efficiency has become a cornerstone of
manufacturing strategies worldwide. The combined adoption
of lean and green practices offers a unique opportunity to
balance environmental stewardship with economic
competitiveness (Singh et al., 2020). Lean manufacturing
emphasizes waste reduction and resource efficiency, while
green manufacturing focuses on minimizing environmental
impact (Domingo & Aguado, 2015). Despite their
complementary objectives, existing performance
measurement systems often evaluate these approaches in
isolation, leading to fragmented assessments that fail to
capture their synergistic potential (Siegel et al., 2019).

To address this gap, this paper proposes a unified
performance metrics framework designed to holistically
evaluate lean-green integration. By aligning Key
Performance Parameters (KPPs) across the triple bottom
line—economic, environmental, and social dimensions—this
framework aims to provide a comprehensive tool for
assessing and optimizing manufacturing practices.

Notably, the framework incorporates innovative metrics such
as the Overall Environmental Equipment Effectiveness
(OEEE) (Domingo & Aguado, 2015) and addresses critical
failure factors (CFFs) that hinder effective lean
implementation (Kumar et al., 2024).

This research highlights the importance of unified metrics in
enabling manufacturers to make informed decisions, drive
continuous improvement, and achieve sustainability goals.
Through a structured methodology and a practical example,
the study demonstrates how the framework can be applied to
a hypothetical manufacturing scenario, illustrating its
relevance and adaptability to diverse industrial contexts.

2. LITERATURE REVIEW

Lean and green manufacturing practices have emerged as
critical strategies for addressing the dual challenges of
operational efficiency and sustainability in the industrial
sector. Lean manufacturing prioritizes waste reduction,
resource efficiency, and streamlined processes, while green
manufacturing focuses on minimizing environmental impact
and promoting social responsibility. While these approaches
share complementary goals, their integration necessitates
robust frameworks and metrics capable of capturing their
combined impact across economic, environmental, and social
dimensions. Existing research highlights significant progress
in this area, yet critical gaps remain, particularly in the
standardization and application of unified metrics.

Lean and Green: Complementary Approaches

Singh et al. (2019) explored the foundational principles of
lean and green manufacturing, emphasizing their shared
focus on waste elimination and resource optimization. Lean
manufacturing, originating from the Toyota Production
System, utilizes tools such as Just-in-Time (JIT), 5S, and
continuous improvement to enhance operational efficiency.
In contrast, green manufacturing seeks to address
environmental and social challenges through practices such
as eco-design, life cycle assessment, and waste minimization.
The study identified key performance parameters (KPPs) that
align with both approaches, such as material efficiency,
energy usage, and waste reduction, while highlighting
challenges in reconciling lean’s operational focus with
green’s broader sustainability objectives.

Bottani et al. (2020) advanced this integration by developing a
Lean, Agile, Resilient, and Green (LARG) framework
tailored to the food supply chain. Their model incorporated
13 key performance indicators (KPIs) spanning lean, agile,
resilient, and green dimensions, addressing metrics such as
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operation throughput time (OTT), inventory turnover, energy
consumption, and waste reduction. While the framework
offered a balanced evaluation of supply chain performance,
it also revealed significant gaps in its environmental and
social metrics, underscoring the need for a more
comprehensive approach.

Development of New Metrics

A major challenge in integrating lean and green practices lies
in the development of metrics that adequately capture their
combined impact. Braglia et al. (2021) introduced the Overall
Emissions Effectiveness (OEmE), a metric designed to assess
greenhouse gas (GHG) emissions associated with industrial
losses. OEmE expanded the traditional Overall Equipment
Effectiveness (OEE) by incorporating environmental
dimensions such as emission scopes (direct, indirect, and
supply chain-related) and categorizing losses into manageable
and unmanageable types. While this metric provided
valuable insights into emissions-related inefficiencies, its
narrow focus on GHG emissions limited its applicability to
broader sustainability concerns.

Building on this work, Domingo and Aguado (2021) proposed
the Overall Environmental Equipment Effectiveness (OEEE),
which integrates environmental impact directly into OEE
calculations. By combining availability, performance,
quality, and sustainability factors, OEEE offers a unified
metric for assessing lean-green integration. Their action
research in a tube fabrication company demonstrated the
metric’s  practical utility, showing reductions in
environmental impact, improved process efficiency, and cost
savings. However, the study acknowledged the need for
further validation across diverse industries and highlighted
the limitations of using milli points as a sustainability
measure

Implementation Challenges and Critical Failure Factors

The successful implementation of green-lean practices faces
significant challenges, particularly in resource-constrained
environments such as small and medium enterprises (SMEs).
Siegel et al. (2022) identified cultural resistance, lack of
management commitment, and inadequate measurement
tools as primary barriers to adoption. Their analysis
emphasized the underrepresentation of social dimensions,
such as employee well-being and community engagement, in
existing frameworks. Furthermore, they noted the absence of
standardized metrics for evaluating the long-term impact of
green-lean practices, particularly in SMEs, where resource
constraints often limit the scope of sustainability initiatives.

Kumar et al. (2022) examined critical failure factors (CFFs)
in implementing sustainable Lean Six Sigma (LSS) practices
in Indian manufacturing industries. Using the Best Worst
Method (BWM) to rank CFFs, they identified leadership
failures, high implementation costs, and resistance to cultural
change as the most significant barriers. Their study
highlighted the need for robust frameworks that align

sustainability goals with operational objectives and addressed
the importance of leadership in fostering a culture of
continuous improvement and innovation.

Integration of the Triple Bottom Line

Huang and Badurdeen (2022) proposed a hierarchical index
system  for evaluating sustainable = manufacturing
performance, incorporating the Triple Bottom Line (TBL) and
the 6R principles (Reduce, Reuse, Recycle, Recover,
Redesign, Remanufacture). Their framework aggregated
metrics into indices for production lines and plants,
providing a structured approach to sustainability assessment.
While the system offered valuable insights into operational
and environmental improvements, its reliance on static
benchmarks and subjective weighting methods limited its
adaptability to dynamic industrial contexts.

The integration of social sustainability into green-lean
practices remains underexplored in the literature. Most
existing studies focus predominantly on environmental and
economic dimensions, overlooking critical aspects such as
worker safety, community impact, and stakeholder
engagement. Siegel et al. (2022) emphasized the importance
of incorporating social metrics into green-lean frameworks,
arguing that a holistic approach is essential for achieving
meaningful and sustainable outcomes.

Research Gaps and Future Directions

Despite the advancements in green-lean integration,
significant gaps persist. Many existing frameworks and
metrics remain sector-specific, limiting their generalizability
across diverse industrial contexts. Moreover, the reliance on
theoretical models without practical validation hinders the
applicability of these tools in real-world settings. There is a
pressing need for unified metrics that address all three
dimensions of sustainability— economic, environmental, and
social—while  providing  actionable  insights  for
manufacturers. This research aims to bridge these gaps by
proposing a unified performance metrics framework that
integrates and prioritizes KPPs across the triple bottom line.
By addressing the limitations of existing metrics and
incorporating innovative tools such as OEEE and OEmE, this
study seeks to provide a practical and adaptable solution for
assessing green-lean practices in manufacturing industries.

3. METHODOLOGY

This study adopts a secondary research methodology,
leveraging existing academic literature, industry reports, and
case studies to develop a unified performance metrics
framework for green-lean manufacturing. The methodology
comprises the following key steps:

1. Identification of Key Performance Parameters (KPPs)

The research begins by identifying and categorizing KPPs
relevant to green-lean practices. Sources include:
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Peer-reviewed journals on lean and green manufacturing.
Industry case studies showcasing sustainability metrics.

Metrics frameworks proposed in previous studies, such as the
Overall Equipment  Effectiveness (OEE), Overall
Environmental Equipment Effectiveness (OEEE), and
Overall Emissions Effectiveness (OEmE).

The identified KPPs are grouped into three dimensions:

Economic: Metrics related to cost efficiency, productivity,
and operational performance. Environmental: Metrics
addressing resource usage, emissions, and waste
management. Social: Metrics focusing on employee well-
being, community impact, and stakeholder engagement.

2. Data Synthesis and Redundancy Elimination

The extracted KPPs are analyzed to eliminate redundancy and
identify unique parameters. This step ensures a streamlined
and comprehensive set of metrics by:

Comparing overlapping metrics across studies.

Retaining innovative and unique parameters like OEEE and
CFFs. Aligning metrics with the triple bottom line to
maintain holistic coverage.

3. Application of Multi-Criteria Decision-Making (MCDM)

To prioritize the KPPs, a Weighted Scoring Model is
employed:

Criteria Weights: Environmental impact (40%), economic
performance (30%), and social impact (30%).

Scoring: Each KPP is evaluated based on its relevance and
contribution to the criteria. Ranking: The weighted scores are
used to rank the KPPs, forming the foundation for the unified
metrics framework.

4. Framework Development

The prioritized KPPs are integrated into a unified
performance metrics framework. This framework:

Combines metrics across the economic, environmental, and
social dimensions. Incorporates tools like dashboards for
visualization and monitoring.

4. ANALYSIS

Python Code for Prioritizing Key Performance Parameters
(KPPs) Using MCDM in Green-Lean Manufacturing
Framework

import pandas as pd

# Data representing Key Performance Parameters (KPPs)
extracted from the list of KPPs, filtered and categorized
kpp data={[

# Environmental KPPs

{"KPP": "Carbon Footprint", "Environmental": 1,
"Social": 0, "Economic": 0},

{"KPP": "Energy Efficiency", "Environmental": 1,
"Social": 0, "Economic": 0},

{"KPP": "Waste-to-Production Ratio", "Environmental":
1, "Social": 0, "Economic": 0},

{"KPP": "Overall Environmental Equipment
Effectiveness (OEEE)", "Environmental": 1, "Social": 0,
"Economic": 0},

{"KPP": "Percentage of Renewable Energy Usage",
"Environmental": 1, "Social": 0, "Economic": 0},
# Social KPPs

{"KPP": "Employee Engagement
"Environmental": 0, "Social": 1, "Economic": 0},
{"KPP": "Health & Safety Incidents", "Environmental":
0, "Social": 1, "Economic": 0},

Index",

{"KPP": "Community Impact Score", "Environmental":
0, "Social": 1, "Economic": 0},

{"KPP": "Training Hours per Employee",
"Environmental": 0, "Social": 1, "Economic": 0},

# Economic KPPs

{"KPP": "Cost per Unit", "Environmental": 0, "Social":
0, "Economic": 1},

{"KPP": "Inventory Turnover", "Environmental": O,
"Social": 0, "Economic": 1},

{"KPP": "Productivity", "Environmental": 0, "Social": 0,
"Economic": 1},

{"KPP": "Maintenance Cost", "Environmental": O,
"Social": 0, "Economic": 1},

# Cross-Dimensional KPPs (appearing in multiple
categories)

{"KPP": "Overall Equipment Effectiveness (OEE)",
"Environmental": 1, "Social": 0, "Economic": 1},
{"KPP": "Lead Time", "Environmental": 0, "Social": 0,
"Economic": 1},

{"KPP": "Material Use Efficiency", "Environmental": 1,
"Social": 0, "Economic": 1},

{"KPP": "Downtime", "Environmental": 0, "Social": 0,
"Economic": 1},

]

# Convert the data to a DataFrame for easier

manipulation and calculations kpp_df =
pd.DataFrame(kpp data)

# Weights for the dimensions

weights = {"Environmental": 0.4, "Social": 0.3,

"Economic": 0.3}
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TABLE 1: Prioritized list of Key Performance e Overall Equipment Effectiveness (OEE): Measures
Parameters operational efficiency while addressing environmental
and economic goals.
KPP Environ | Social | Economic | Score
mental High-Impact Environmental KPPs (Score = 0.4)

0 |Material Use 1 0 1 0.7 e Carbon Footprint: Focuses on reducing greenhouse gas
Efficiency emissions.

1 |Overall Equipment 1 0 1 0.7 e  Waste-to-Production Ratio: Aligns with waste
Effectiveness minimization and environmental sustainability.

(OEE) e Overall Environmental Equipment Effectiveness

2 |Carbon Footprint 1 0 0 04 (OEEE): Extends OEE by integrating environmental

3 |Waste-to- 1 0 0 04 metrics. o
Production Ratio e Percentage of Renewable Energy Usage: Highlights

the adoption of renewable energy sources.

4 |Overall 1 0 0 04 . .
Environmental e Energy Efficiency: Reduces energy consumption per
Equipment unit of production.

?Ofﬁggeness Moderate-Impact Economic and Social KPPs (Score = 0.3)

5 |Percentage of | 0 0 04 e Productivity: Evaluates the output per unit of input.
Renewable Energy e Lead Time: Mecasures the time taken for
Usage production processes, impacting efficiency.

6 | Energy Efficiency 1 0 0 0.4 e Maintenance Cost: Focuses on reducing operational

7 | Productivity 0 0 1 0.3 €Xpenses.

8 |Lead Time 0 0 1 0.3 e Training Hours per Employee: Addresses

9 | Maintenance Cost 0 0 1 03 workforce development and sustainability awareness.

10 | Training Hours per 0 | 0 03 o .Inventory Turnover: Measures the efficiency of
Employee Inventory management.

11 |Inventory Tumover 0 0 1 03 e  Cost per Unit: Tracks manufacturing cost efficiency.

12 |Cost per Unit 0 0 1 03 e Community Impact Score: Evaluates corporate

; social responsibility (CSR) efforts.

13 |Community Impact 0 1 0 0.3
Score e Health & Safety Incidents: Ensures employee well-

14 | Health and 0 ) 0 03 being and workplace safety.

Safety Incidents e Employee Engagement Index: Reflects workforce

15 |Employee 0 1 0 03 involvement and satisfaction.

Engagement Index e Downtime: Captures production interruptions affecting

16 |Downtime 0 0 1 03 economic performance.

Final Prioritized Key Performance Parameters (KPPs)

Below is the ranked list of KPPs based on their weighted
scores, categorized into the three dimensions
(Environmental: 40%, Social: 30%, Economic: 30%). The
prioritization reflects their overall contribution to the unified
framework:

Top Prioritized KPPs (Score = 0.7)

e Material Use Efficiency: Combines environmental
and economic benefits through optimized resource
usage.

Structured Framework
1. Environmental Dimension (40%)

e Core Metrics: Material Use Efficiency, Carbon
Footprint, Energy Efficiency, Renewable Energy Usage,
Waste-to-Production Ratio, OEEE.

e Focus: Sustainability performance,
conservation, and waste reduction.

resource

2. Social Dimension (30%)

e Core Metrics: Health & Safety Incidents, Training
Hours per Employee, Employee Engagement Index,
Community Impact Score.
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e Focus: Workforce safety, engagement, and community
impact.

3. Economic Dimension (30%)

e Core Metrics: OEE, Cost per Unit, Lead Time,
Productivity, Maintenance Cost, Inventory Turnover.

e Focus: Operational efficiency, cost-effectiveness, and
productivity.

Steps to Calculate an Overall Sustainability Score

1.  Weight Each KPP by Its Dimension:

e Assign the weights to Environmental (40%), Social
(30%), and Economic (30%) dimensions.

Distribute these weights across the KPPs based on their
contribution to the respective dimension.

2. Normalize KPP Scores:

e Normalize the scores of individual KPPs to a scale (e.g.,
0 to 1) for consistency.

3. Calculate Dimension Scores:

e Aggregate the scores of all KPPs within each dimension,
weighted by their relative importance.

4. Compute the Overall Score:

e Combine the dimension scores using the assigned
weights (Environmental: 40%, Social: 30%, Economic:
30%).

5. Interpret the Results:

The final score (on a scale of 0 to 1) will indicate how
close the company is to its sustainability goals. A higher
score means better alignment with the goals.

Hypothetical Case Study: Application
Performance Metrics Framework

of Unified

This hypothetical case study demonstrates the application of
the proposed unified performance metrics framework in the
automotive manufacturing industry. The goal is to
evaluate the industry's sustainability performance using the
prioritized Key Performance Parameters (KPPs), with
insights derived from a calculated overall sustainability
score.

Case Overview
e Industry: Automotive manufacturing.

e Objective: Assess sustainability performance and
identify areas for improvement using the unified
framework.

e Context: A mid-sized automotive plant producing
10,000 vehicles annually, having recently implemented
lean and green practices.

Application of Metrics

The unified framework integrates the prioritized KPPs across
the triple bottom line dimensions—economic, environmental,
and social. The following table presents the evaluated

metrics and their hypothetical results:

TABLE 2: Hypothetical Results of a Hypothetical

Company
KPP Dimension | Hypothetica |Insights
1 Result
Material Use | Environme [85% Optimized  raw
Efficiency |ntal, material  usage;
Economic potential for
further waste
reduction.
Overall Environme |78% Highlights
Equipment |ntal, equipment
Effectivenes |Economic inefficiencies;
s opportunities  to
(OEE) improve uptime.
Carbon Environme [1.2 tons CO:|Moderate
Footprint ntal per vehicle |emissions;
renewable energy
adoption  could
reduce this.
Waste-to- Environme [0.15 kg of|Reflects effective
Production |ntal waste waste
Ratio per unit management
practices.
Energy Environme [12 kWh per|Slightly  above
Efficiency |ntal vehicle industry
benchmarks;
energy audits
recommended.
Training Social 10 hours|Meets basic
Hours per annually standards;
Employee focus needed on
sustainability
training.
Health & |Social 2 minor |Indicates a safe
Safety incidents workplace;
Incidents annually continuous
monitoring
required.
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4. RESULTS & DISCUSSION

The Nifty100 ESG Index aims to mirror the performance of
companies in the Nifty 100 by considering their ESG risk
scores. The index adjusts the weight of each company based
on its ESG risk score, and is calculated using the company's
free-float market capitalization and adjusted ESG risk score
(Nifty Indices Factsheet, n.d.).

Figure 1: Nifty Indices of Nifty 100 ESG Vs Nifty 100
(Nifty Indices advanced charting, n.d.)

The introduction of the Niftyl00 ESG Index has enabled
benchmarking and comparison of these schemes. However,
in terms of returns, these schemes currently nearly meet the
expectations compared to traditional investment strategies.
Notably, the ESG Benchmark (Nifty 100 ESG Index) follows
the standard index return (Nifty 100 Index) as shown in
figure 1, with only a few select ESG schemes outperforming
the index while few struggle to meet benchmark returns.

ESG Investments: Righteousness versus Returns

ESG Investments: Balancing Ethics and Prof core principles.
When ESG investments are evaluated based on immediate
returns and short-term perspectives, they may seem less
effective compared to traditional investment strategies.
However, it is important to recognize that sustainable
investing is actually in line with financial interests when
considered over the long term.

It would not be accurate to suggest that the performance of
ESG funds is indicative of the ability of mutual funds to
engage in non-ESG and achieve higher returns, then the
lower seen in ESG funds cannot be solely attributed to
inefficiency. In reality, ESG is because companies with
higher ESG ratings prioritize environmental and social
concerns more than others, leading to higher expenses in
enhancing these aspects. These expenses can be viewed as
investments for long-term sustainable operations. As
regulations become more stringent and are rigorously
enforced, the risk associated with low-scoring ESG
companies may eventually shift, paving the way for higher
returns on ESG-focused funds. It is important to consider
recent developments, such as the closure order issued for a
copper smelter, when analyzing this trend.

The reserved attitude towards ESG investments is reflected
in the lackluster performance of mutual funds that integrate
ESG principles. Despite the Indian Mutual Fund Industry
surpassing 350 lakh crores in Assets Under Management
(AUM) as of December 2023, only a small fraction, around
%11,000 crores (less than 0.25%), is allocated to ESG-based
mutual fund schemes. There are only 8 dedicated ESG
schemes within the ESG Mutual Funds Space having Nifty
100 ESG as benchmark, focusing on evaluating investments
based on ESG criteria. Details and risk measures are shown
in table 2.

TABLE 2: Thematic ESG Equity Mutual Fund Details & Risk Measures (ET Money, n.d.-a) (ET Money, n.d.-b)

Aditya Birla ICICI Invesco
SBI ESG Sun Life | Axis ESG Prudential | India ESG | Kotak ESG Quant Quantum
Parameters | Exclusio ESG Integrati ESG Integrati Exclusion ESG ESG Best
nary Integrati on | on Exclusion on Stategy | ary Strategy | Equity In Class
Strategy Strategy Strategy ary Fund Fund Direct | Fund Strategy
Fund Direct | Fund Direct | Fund Strategy Direct Growth (6) Direct Fund
Growth (1) Growth Direct Fund Growth (5) Growth Direct
(2) Growth (3) | Direct (@) Growth (8)
Growth (4)
NAV R 263.45 19.49 23.57 23.47 19.81 18.45 36.8 25.71
11yrs 11 3yrs 1l 4 yrs 10 4yrs2m 3yrs9m 4 yrs 4yrs1lm Syrs5Sm
Fund Age m m m
Fund Size %5,750 Crs 2679 Crs 31,333 %1,557 Crs 3519 Crs 3943 Crs %309 Crs 88 Crs
(AUM) Crs
1 year 22.15% 29.80% 24.68% 31.10% 30.44% 22.23% 33.39% 24.85%
Return
3 year 13.19% 11.64% 10.48% 17.97% 13.49% 13.67% 24.56% 13.76%
Return
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Aditya Birla ICICI Invesco
SBI ESG Sun Life | Axis ESG Prudential | India ESG | Kotak ESG Quant Quantum
Parameters | Exclusio ESG Integrati ESG Integrati Exclusion ESG ESG Best
nary Integrati on | on Exclusion on Stategy | ary Strategy | Equity In Class
Strategy Strategy Strategy ary Fund Fund Direct | Fund Strategy
Fund Direct | Fund Direct | Fund Strategy Direct Growth (6) Direct Fund
Growth (1) Growth Direct Fund Growth (5) Growth Direct
(2) Growth (3) | Direct (@) Growth (8)
Growth (4)
Expense 1.31% 1.40% 1.27% 1.01% 1.00% 0.81% 0.79% 0.85%
Ratio
Standard 12.75 14.86 14.49 12.66 13.29 13.7 18.33 12.89
Deviation
Sharpe 0.59 0.43 0.35 0.89 0.58 0.59 1.04 0.62
Beta 0.94 1.03 0.97 0.85 0.94 1.01 1.13 0.94
Sortino 1.16 0.74 0.6 1.69 1.02 0.98 1.86 1.04
Historical NAV & Returns of all the Thematic ESG equity MFs are shown from Figures 2-9 below.
@)  SBIESG Exclusionary Strategy Fund Direct Plan-Growth
nln Pr calle agnum Equity ESG Direct-G
E I‘ Axis ESG Integration Strategy Fund Direct-Growth
Previously called: Axis ESG Equity Direct-G
Historical NAV & returns &M Y 5Y Max
NAV: ¥ 260.94 a5 on Tue Dec 03 2024 # This fund Caftegory average Histotical NAV & returns ™ o ¥ Max

Figure 2: SBI ESG Historical NAV & Returns (ET
Money, n.d.-c)
Aditya Birla Sun Life ESG Integration Strategy Fund Direct-Growth

L ESG Direct-6

Historical NAV & retums

NAV: T 19.23 as on Tue Dec 03 2024

Figure 3: Aditya Birla Sun Life ESG Historical NAV &
Returns (ET Money, n.d.-d)

NAV:Z 23M ason m

Figure 4: Axis ESG Historical NAV & Returns (ET
Money, n.d.-e)

ledt ICICI Pru ESG Direct-G

ﬂ ICICI Prudential ESG Exclusionary Strategy Fund Direct - Growth
Previously calle G Direct-G

Historical NAV & returns ™ 3M 6M 1Y

NAV: 223.33 a5 0n Dec 03, 2021

Figure 5: ICICI Prudential ESG Historical NAV &
Returns (ET Money, n.d.-f)
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reviously called: Invesco India ESG Eg ec

R Invesco India ESG Integration Strategy Fund Direct - Growth

Historical NAV & returns ™MO3M 6M 1Y 3 Max

NAV: 19.45 @ This fund

Figure 6: Invesco India ESG Historical NAV & Returns
(ET Money, n.d.-g)

Quant ESG Equity Fund Direct - Growth

Historical NAV & returns

NAV: ¥36.9 as on Dec 03, 2024 ® This fund Cate

Figure 8: Quant ESG Historical NAV & Returns (ET
Money, n.d.-i)

e s eeck:G | Quantum ESG Best In Class Strategy Fund Direct - Growth
B p

m India ESG Equity Direct-G

@ otak ESG Exclusionary Strategy Fund Direct - Growth

Historical NAV & returns M3 6M 1Y 3 Max
Historical NAV & returns ™M 3M 6M Y 3¥ 5Y Max

INAV: %18.23 a5 on Dec 03,2024 @ This fund

NAV: T25.44 a5 on Dec 03,2024 @ This fund

Figure 9: Quantum ESG Historical NAV & Returns (ET

Figure 7: Kotak ESG Historical NAV & Returns (ET Money, n.d.-j)

Money, n.d.-h)
The portfolio of the Thematic ESG Equity MFs are shown in table 3.

TABLE 3: Thematic ESG Equity MF Portfolio (ET Money, n.d.-a) (ET Money, n.d.-b)

Aditya Birla ICICI Invesco
SBI ESG Sun Life | Axis ESG Prudential India ESG Kotak ESG Quant ESG | Quantum
Parameters Exclusio ESG Integrati on | ESG Integrati on | Exclusion ary | Equity ESG Best In
nary Integrati on | Strategy Exclusion ary | Stategy Strategy Fund Direct | Class
Strategy Strategy Fund Direct | Strategy Fund | Fund Direct | Fund Direct | Growth (7) Strategy
Fund Direct | Fund Direct | Growth (3) Direct Growth | Growth (5) Growth (6) Fund Direct
Growth (1) Growth “) Growth (8)
@)
Financial Financial Technolo gy | Financial Financial Consume r
Top 3 sectors (31.63%) (27.76%) (17.71%) (20.35%) (28.02%) Financial Staples Automobil e
Technolo gy | Technolo gy | Financial Technolog y | Technolo gy | (24.53%) (25.56%) (16.15%)
(19.16%) (22.41%) (16.67%) (15.36%) (18.14%) Technolog y | Insuranc e | Technolog y
Automob ile | Automobile | Services Capital Goods | Healthca re (14.87%) (16.97%) (15.64%)
(9.18%) (9.33%) (12.56%) (11.42%) (11.59%) Automobil e | Financial Financial
(12.79%) (11.6%) (15.16%)
HDFC ICICI Infosys Ltd. | Sun Pharmaceu | HDFC HDFC TVS
Bank Ltd. | Bank  Ltd. | (6.13%) tical Industries | Bank  Ltd. | HDFC Life Motor
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(8.81%) (8.69%) ICICI Ltd.  (8.09%) | (7.85%) Bank Ltd. | Insuranc e | Company Ltd.
Top 5 holdings Infosys Ltd. | Infosys Ltd. | Bank Ltd. | HDFC ICICI (7.57%) Co Ltd. | (5.16%)
(8.25%) (8.58%) (5.81%) Bank Ltd. | Bank Ltd. | Infosys Ltd. | (9.51%) The Indian
ICICI HDFC Bharti Airtel | (7.3%) (6.81%) (7.44%) ICICI | Reliance Hotels
Bank Ltd. | Bank Ltd. | Ltd. (4.56%) | Bharti  Airtel | Infosys Ltd. | Bank Ltd. | Industrie s | Company Ltd.
(7.83%) (4.31%) HDFC Ltd.  (7.29%) | (5.26%) (5.47%) Ltd. (9.42%) | (4.45%)
Axis Bank | LTIMind Bank Ltd. | ICICI Tata Larsen & | JIO HDFC
Ltd. (4.62%) | tree Ltd. | (4.53%) Bank Ltd. | Consultancy | Toubro Ltd. | Financial Bank Ltd.
Larsen & | (3.89%) Torrent (7.24%) Services Ltd. | (4.88%) Services Ltd. | (3.84%)
Toubro Ltd. Kotak Power Ltd. Inox Wind Ltd. | (5.15%) Bharti  Airtel | (8.58%) Persistent
(4.61%) Mahindr a | (4.09%) (4.91%) Axis Ltd. (4.62%) Britannia Systems Ltd.
Bank Ltd. Bank Industrie s | (2.84%)
(3.61%) Ltd. (7.5%) | Tata
Aditya Consumer
Ltd. (3.74%) Birla Products Ltd.
Fashion and | (2.69%)
Retail Ltd.
(7.46%)
P/E Ratio 26.21 27.79 26.78 32.4 29.67 26.29 393 36.02
P/B Ratio 4.29 4.77 4.96 4.43 5.18 4.11 4 5.71
Equity% 98.10% 99.03% 96.18% 93.71% 99.11% 99.53% 98.38% 94.46%
Debt% 0% 0% 0.99% 0.03% 0% 0.43% 0.00% 0.00%
Turnover 31 NA 55 29 56 17 NA 18.17
Ratio
ESG risk score of the portfolio of top holdings of the Reliance 38.5 High | High Average
thematic ESG equity MF are shown in the table 4. Industries Ltd.
. . . HDFC Life I 21.2 Medi St
TABLE 4: ESG Risk ratings of the Top holdings of the Colad e edium | Strong
thematic ESG equity mutual funds (Do You Know Your Brit ~ 6.0 Medi ”
. ritannia . edium rong
ESG Rating, n.d.) Industries Ltd. Medium
Top Holdings of | ESG Exposure | Management Aditya Birla Fashion | 13.1 Low | Low Strong
Thematic ESG | Risk and Retail Ltd.
Equity Mutual | Rating TVS Motor 154Low | Low Average
funds Company Ltd.
HDFC Bank Ltd. 30-0. Medium Average Persistent Systems 193 Low | Low Average
Medium Ltd.
Infosys Ltd. 14.0 Low | Low Strong Tata Consumer 26.0 Medium | Strong
ICICI Bank Ltd. 22.5 Medium | Strong Products Ltd. Medium
Medium Zomato Ltd. 16.9 Low | Medium Strong
Axis Bank Ltd. 19.9 Low | Medium Strong
Larsen & 32.7 High | High Strong Table 5: Selection of the Thematic ESG equity fund for
Toubro Ltd. sustainable investment as per loss aversion and overall
LTI Mindtree 215 Medium | Average analysis of various parameters, risk measures, portfolio, and
Ltd. Medium ESG risk score.
Kotak Mahindra 13.7 Low | Medium Strong : :
Parameters Ordering of Thematic ESG
Bank Ltd. .
— - Equity MF
Bharti Airtel 20.0 Medium Strong 3 1865123
Ltd. Medium year Return 7.4.8,6,5,1,2,
Torrent Power 36.4 High | High Average Standard Deviation 41,8,5,6,3,2,7
Ltd. Sharpe 7,4,8,6,1,5,2,3
Sun Pharmaceutical 31.5 High | Medium Average Beta 4,8,1,5,3,6,2,7
Industries Ltd. Sortino 7,4,1,8,5,6,2,3
Inox Wind Ltd. 28.3 Medium Average Alpha 7,4,8,51,6,2,3
Medium -
Tata C " AL 0 S Turnover Ratio 5,8,4,1,3,5,7,2
ata Consultancy 4 Low ow trong ;
Services Ltd. Expense Ratio 7,6,8,5,4,3,1,2




460

International Management Perspective Conference 2025 (IMPeC-25)

The final Selection of the Thematic ESG equity fund for
sustainable investment as per loss aversion and overall
analysis as per Table 5 of various parameters, risk
measures, portfolio, and ESG risk score is mentioned
below:

1. ICICI Prudential ESG Exclusionary Strategy Fund
Direct Growth (4)

2. Quantum ESG Best In Class Strategy Fund Direct
Growth (8)

3. Quant ESG Equity Fund Direct Growth (7)

Funds to ignore for the investment as per loss aversion and
overall analysis of various parameters, risk measures,
portfolio, and ESG risk scores is mentioned below:

1. Axis ESG Integration Strategy Fund Direct Growth (3)

2. Aditya Birla Sun Life ESG Integration Strategy Fund
Direct Growth (2)

The underwhelming performance of these schemes can be
attributed to the teething issues associated with implementing
ESG investment strategies in India. However, the
introduction of the BRSR framework is expected to facilitate
more informed investment decisions by providing greater
access to information, potentially drawing in more capital as
awareness grows. From a long-term  standpoint,
incorporating sustainability principles into investment
approaches and the current returns disparity will likely
reverse as the ESG investment market in India trend is
already evident in international markets, where ESG indices
are outperforming their traditional counterparts.

5. CONCLUSION

This research compares key metrics such as net asset value,
returns, risk, portfolio, and ESG Risk Score composition
over the past three years, revealing significant differences in
financial performance. Notably, the findings highlight the
importance of ESG considerations in investment decisions.
Suppose investors are educated about carbon neutrality, ESG
scores' role for the companies, and the returns they are
getting while maintaining their social responsibilities. In that
case, more companies will be serious about ESG scores and
carbon neutrality. This study sheds light on the
considerations of the ESG scores in identifying climate-
aware investment opportunities and underscores the need for
green finance strategies to support carbon neutrality in India.
Ultimately, the research demonstrates the relevance of
thematic ESG investing and contributing to a more
sustainable future. It sheds light on the complex interplay
between investor intentions, ESG performance, and carbon
neutrality, presenting strategic implications for businesses,
policymakers, and sectors. ESG investments are evaluated
based on immediate returns and short-term perspectives, they
may seem less effective compared to traditional investment

strategies. However, it is important to recognize that
sustainable investing is actually in line with financial
interests when considered over the long term.
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ABSTRACT

Insurance penetration and density are 2 important metrics used to measure the level of expansion and can be used as sustainability
Quotient for the Life Insurance sector worldwide. This paper examines the movement of penetration and density of life insurance in
India during the year 2013 to 2023 to evaluate the growth pattern of life insurance sector in the Indian economy. The multivariate
corelation is employed to analyse growth pattern of GDP and Per Capita Income with penetration in insurance and density of insurance
for the identified duration. The finding of this study indicate that insurance density has sizable effect on GDP per capita growth. Also, a
bit different perspective has emerged that Life Insurance Penetration, Density and GDP growth do not go always hand in hand. This gap
can be mitigated by bridging Protection Gap. This paper contributes to the literature on the sustainability of the growth story of Indian

life insurance sector and Sustainability Quotient which can be used in Life Insurance Industry.

Key words: Insurance sector, insurance penetration, insurance density, sustainable growth, Sustainability Quotient, Protection Gap.

Objective of the study:

To evaluate the sustainability in growth of life insurance
sector in the Indian economy based on the trends in life
insurance penetration and life insurance density over last 10
years.

1. INTRODUCTION

Insurance Regulatory and Development Authority (IRDA)
Annual Report 2022 -23 emphatically mentions that
“Sustainability” in Insurance in India is necessarily driven by
the “orderly and speedy growth” with the goal of providing
long-term funds for accelerating growth of the Indian
economy.” Also, it states that “Insurance Penetration and
Insurance Density are two important metrics used to assess
the level of development of Insurance Industry”.

Insurance Penetration:

Insurance penetration gives us the understanding about to
what extent the population is insured. It is denoted as a ratio
of insurance premiums to gross domestic product (GDP).
Any population or Market segment showing higher
penetration ratio necessarily means that there is better
acceptance, access and utilization of life insurance. Since,
life insurance is becoming important financial need of a
person and also a good affordable strategy to mitigate the
losses arising out of untimely death and loss of continued
income for survival. This metric also gives a fair idea about
the progress and development of insurance sector of the
country. It also shows the possibilities of encashing the
untapped potential. The countries with low penetration have
good potential and in turn offers good opportunities to take
insurance market to new levels. The y- o-y shifts of
penetration in India for last 10 years seen as under:

Life Insurance Penetration from 2011- 12 to 2022- 23
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Fig 1: Life Insurance Penetration in India

(Source: IRDA Annual Report 2022-23)

The spikes in penetration in 2019- 20 and 2020- 21 are attributable to the unfortunate pandemic.

Insurance Density:

Per capita insurance premium is Insurance density. It is measured in terms of total life insurance premium income divided by
the population insured. It gives an idea about quality-of-life insurance and telling us about adequacy of life insurance for an
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individual. Higher Insurance density is contributing to the economy in terms of increased GDP. Higher density is normally
found in developed countries. All economies strive hard to improve density to have better and qualitative contribution from
insurance sector. Insurance density from the year 2011- 12 to 2022- 23 is as follows:

Life Insurance Density: Year 2011-12 to 2022-23
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Fig 2: Life Insurance Density in India

(Source: IRDA Annual Report 2022-23)

There is gradual but steady increase in density, which has
increase from Rs 3444 in the year 2011-12 to Rs 5740 in the
year 2022-23. Except the marginal decline in the year 2014-
15 over the year 2013-14, it has been improving in all the
years. Its is noteworthy that there is substantial increase post
pandemic i.e. of 16.94 % in the year 2020-21 over the year
2019-20. As such this study makes an attempt to find out the
corelation between life insurance penetration, population of

India, life insurance premium collection and GDP whole and
per capita. Also, the study tries to understand the global view
in life Insurance penetration, and density so as to get
important insights into the factors influencing Insurance
Sector sustainability in India. While making this study, we
have taken an approach that “Insurance Penetration and
Insurance Density can be strong “Sustainability Quotients”
with respect to Insurance Industry.
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The Indian insurance sector has been experiencing steady
growth in recent years, driven by factors such as increasing
awareness, rising disposable incomes, constructive
interventions by the Regulator and favourable government
policies. This growth is in terms of total premium earned by
the life insurance sector.

Literature Review:

' The study conducted in Kenya concluded that growth in
health insurance has positive impact on economic growth.
Application of ARDL analysed the data of Kenyan GDP and
growth of private and social insurance. It also recommends
that there is need to enhance domestic financing insurance
sector.

2 The empirical study of Middle East and North Africa
(MENA) Region has analysed the relationship between life
insurance market development and economic growth. The
present study revealed that there is demand of life insurance s
well as supply which is leading all the MENA economies
towards growth. The study also suggests that financial
inclusion will play major role for the development of
insurance in this sector. Public private partnership with
advanced technology implications will foster the growth of
economy.

3In the comprehensive descriptive study, the author has
presented CSR initiatives of insurance companies. The study
analysed CSR activities of few measure insurance companies
namely LIC, HDFC Life, SBI life, ICICI, Bajaj alliance, Tata
AIA and Aditya Birla sun life. Present study gives
suggestions to the policy makers for insurance sector about
variety of potential risks and business development and
opportunities in insurance sector.

4 The paper on distribution of insurance focused more on sale
point of view and ultimately designing of the products.
Insurance distribution is very crucial in today's world so
proper management of distribution risk is dependent on
proper functioning of the sector.

5 The present research paper of Born, posit that insurance
density and penetration has variations in economic
transitions in post-communist European countries. 10 years
analysis of 18 post- communist European countries deliver
many suggestions to policy makers regarding availability and
affordability of insurance in these specified countries.

! Chepchirchir D, Siele R, Kemboi I (2024)
2 Zerriaa M (2024)

3 Panchal s, Rao P (2024)

4 Marano P (2021)

5> Born P, Bujakowski D (2022)

2. REVIEW OF GENERAL
ENVIRONMENT OF INDIA:

ECONOMIC

As per interim estimates of National Income released by
National Statistical Office (NSO), India's Gross Domestic
Product (GDP) at current prices in the year 2022-23 is
estimated at

272.41 lakh crore, as against 234.71 lakh crore in 2021-22,
showing a growth rate of 16.1 percent. The Gross National
Disposable Income (GNDI) at current prices is estimated at
273.36 lakh crore during 2022-23, as compared to 236.06
lakh crore during 2021-22, showing a rise of 15.8 per cent.
The per capita at current prices is 1,96,983 GDP during
2022-23 as compared to 1,71,498 in 2021-22 showing a
growth of 14.9 per cent. Per Capita Private Final
Consumption Expenditure increased to 1,19,277 in 2022-23
from1,04,811 in 2021-22 registering a 13.8 per cent increase.
Aggregate supply, measured by Gross Value Added (GVA)
at basic prices, expanded by 15.4 percent in 2022-23 after
registering an expansion of 17.9 per cent in 2021-22.

“To bring about speedy and orderly growth of the insurance
industry (including annuity and superannuation payments),
for the benefit of the common man and to provide long term
funds for accelerating growth of the economy.” Is one of the
objectives as envisaged in the Mission Statement of IRDA,
the Authority set up to regulate and develop Insurance
corporation in India.

3. PROGRESSION OF THE INDIAN INSURANCE
SECTOR:

o Increasing penetration: The insurance penetration in
India has been steadily increasing, reflecting a rising
awareness and acceptance of insurance among the Indian
population. This indicates significant potential for
growth in the future.

o  Growing market size: The Indian insurance market is
also as big as US and China, and it is expected to
continue growing at a healthy pace. Life insurance has
consistently outperformed than non-life insurance in
terms of both density and penetration, indicating a strong
preference for life protection among Indian consumers.

This growth is being directed by influences such as
rising urbanization, growing incomes, and budding
awareness of the benefits of insurance.

e Rising premiums: The total premium income of the
Indian insurance sector has been steadily increasing,
reflecting the growing demand for insurance products.
This growth is being driven by both life and non-life
insurance segments.
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o Increased competition: The Indian insurance market has
become increasingly competitive, with a growing
number of both domestic and foreign players. This
competition is driving innovation and product
development, which is benefiting consumers.

Bestowing PWC report, the Indian insurance industry
continues to grow year-on-year on the back of varied factors,
the life insurance market penetration remains at 3.2% as of
2021 due to increasing protection deficit and limited
allocation reach.

4. CHALLENGES
INDUSTRY:

FACED BY INSURANCE

o Technological Advancements: The rapid pace of
technological change, such as the rise of insurtech,
presents new challenges for regulators in terms of
oversight and consumer protection.

e  Global Risks: Events like natural disasters, pandemics,
and cyberattacks can have significant impacts on the
insurance industry, requiring regulators to adapt their
policies and practices.

o Complexity of Insurance Products: The increasing
complexity of insurance products can make it difficult
for regulators to ensure that consumers fully understand
the terms and conditions.

5. FUTURE TRENDS IN INSURANCE INDUSTRY:

Penetration of Life Insurance:

e Data Analytics: Regulators are increasingly using data
analytics to identify risks, detect fraud, and improve
market surveillance.

e Climate Change: The growing threat of climate change
is prompting regulators to consider the implications for
the insurance industry and develop appropriate
regulatory frameworks.

o International Cooperation: As the insurance market
becomes more globalized, there is a need for increased
international cooperation among regulators to address
cross- border challenges

6. METHODOLOGY

The quantitative methodological approach is developed to
study the relationship between GDP, PCI, Penetration of
insurance & density of insurance in India for identifiable
period. Insurance for country typically measured by
Insurance penetration.

Insurance penetration= (Total premium income/GDP) *100

Insurance density is also one of the measuring criteria for
economy which depicts information of the average insurance
premium per capita. Data of ten years have been selected for
this study. Pearson correlation values are depicting positive
correlation of GDP and Density of Population over the years.
But penetration of insurance and GDP growth is not showing
strong dependence on each other. Rise in PCI also has
positive correlation with density of insurance.

Table of Pearson Correlation: GDP, Penetration Insured population & Density of Insurance
Per capita
Year Total GDP growth | Income (at | Penetration Density in Rs.
Population in | annual % Current Prices | Population
Billion in §)

Year Pearson 1 997" .090 .985™ -.096 970"

Correlation

P-value .000 .804 .000 178 .000

N 12 12 10 12 11 11
Total Pearson 997" 1 .066 976" -123 964"
Population in | Correlation
Billion P-value 000 857 000 718 000

N 12 12 10 12 11 11
GDP  growth | Pearson .090 .066 1 .061 -.482 129
annual % Correlation

P-value .804 .857 .866 .188 741

N 10 10 10 10 9 9
Per capita | Pearson .985™ .976™ .061 1 .012 981"
Income (at | Correlation
CL}rren.t P-value .000 .000 .866 972 .000
Prices in $)

N 12 12 10 12 11 11
Penetration Pearson -.096 -.123 -.482 .012 1 -.009
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Population Correlation
P-value 778 718 .188 972 .980
N 11 11 9 11 11 11
Density in Rs. | Pearson .970™ .964™ 129 981" -.009 1
Correlation
P-value .000 .000 741 .000 .980
N 11 11 9 11 11 11

**_Correlation is significant at the 0.01 level (2-tailed).

Correlation of GDP growth and Penetration Population

Correlations
GDP growth annual % | Penetration Population | Density in Rs.

GDP growth annual | Pearson Correlation 1 -.482 129
% P-value 188 741

N 10 9 9
Penetration Pearson Correlation -.482 -.009
Population P-value 188 980

N 9 11 11
Density in Rs. Pearson Correlation 129 -.009 1

P-value 741 980

N 9 11 11

7. RESULT & DISCUSSIONS

The above 2 tables are based on the data of insurance
penetration and insurance density in India for the specific
time duration of 10 years. In the specified time which is 2014
-15 to 2022 -23 it has been observed that GDP of India has
increased consistently in better manner whereas penetration
and density could not cope up the pace rate of GDP.

As a result of investigations, it is quite apparent there
observed that “Per capita income” is showing strong
relationship with “Insurance Density”. (Pearson Correlation
being 0.981) However, the same is surprisingly weak with
“Insurance Penetration”. This essentially means that Life
Insurance Premium is growing with the increase in the
population, but not as fast as GDP is growing. As such,
Insurance Penetration as Sustainability Quotient needs to be
improved. Growth in Total Life Insurance premium has to be
compatible with the growth in GDP.

It can also be observed that the ticket size, i.e. premium per
policy is very low in India. Average further comes down
when life insurance premiums of Social Security Schemes,
run by the Governments are added, since the insurance
provided is at cheaper rate. Efforts need to be taken to
improve average premium per policy. Here, another
noteworthy point is that the “Protection Gap” is wide in
India. If this gap is bridged by some concrete efforts, the
average premium per policy will improve. It has been
observed that there is a wide scope of growth in penetration

and density of insurance in Indian economy considering the
identifiable steps taken by policy makers.

8. CONCLUSIONS

In this paper researchers have investigated the relationship
between GDP and density of insurance as well as penetration
of insurance. The results show that there exists no specific
interdependence between the GDP growth and growth in
penetration of insurance. But, density of insurance and GDP
has positive correlation.

Study also finds with the available literature that; India has
made significant strides in improving insurance density and
penetration and there is still ample scope for growth. By
referring the challenges and available opportunities, the
insurance sector can participate a fundamental role in
protecting the financial interests of its citizens and
contributing to the country's overall economic growth.

The Indian government has been taking steps to promote the
growth of the insurance sector, such as simplifying
regulations and increasing awareness about insurance
products. Favourable government policies are expected to
continue to support the growth of the sector. Overall, the
Indian insurance sector is poised for continued growth in the
coming years. The increasing penetration, growing market
size, rising premiums and favourable government policies are
all factors that are expected to drive the sector's growth.
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1. Digging deep into above analysis it is apparent that there
is definite growth in the density of life insurance in
India, which means per capita life insurance premium is

increasing in India. However, the growth in density does
not commensurate with that of the growth in GDP.

Growth in GDP vis a vis Growth in Penetration

12 6.5 9.68
7.99 .
10 g3 679 645 6.98
8 —
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Figure 4: Growth in GDP vis a vis Growth in Insurance Penetration

2. As seen in Fig 4, series 1 depicts GDP growth and series 2
depicts penetration growth, GDP growth is much higher in
the growth of Life Insurance Penetration year over year for
last 10 years. In the year 2020- 21, GDP growth was in
negative due to effect of COVID -19. Ironically, due to the
same reason, Insurance Penetration maintained its pace. Very
important conclusion which may be drawn from the forgoing
analysis is that, unfortunately, Life Insurance has not been a
part of India’s growth story. Contribution of other sectors to
the GDP growth is more than that of the Life Insurance.

3. As can be seen from the study and the analysis above, the
Life Insurance Penetration is very low in India, which needs
immediate improvement to contribute to the overall growth
story of the Indian Economy. The industry needs to take
immediate steps to improve the Penetration, i.e. Premium per
policy, which is also called as Ticket Size. To achieve this,
two-fold strategic interventions are required. The first being
“Bridging the Protection Gap” and other one is “Providing
Need based qualitatively superior Life Insurance”.

4. Protection Gap is the difference between the required life
insurance and the actual life insurance a person is covered
with. In India, this protection gap is wide. It can be bridged
by undertaking various activities to increase insurance
awareness, especially in rural area. These awareness
activities may be undertaken by the Governments, Insurance
Companies, Regulatory Authority and the groups working
for financial awareness in the society.

5. Identifying the insurance needs of the various segments of
the society correctly is another task which can be undertaken
to assess the potential in the life insurance market. This will
help in designing and providing right insurance product to a
person as per his/ her profile. This, in turn will increase the

premium per insurance policy and improve the insurance
density.

9. RECOMMENDATIONS
INSURANCE:

FOR GROWTH IN

1. The present paper would like to recommend, to increase
penetration in India with specific efforts at school level and
college level with incorporation of insurance subject in the
curriculum itself.

2. Large scale mass level awareness campaigns need to be
floated by the Insurers to create awareness of insurance
amongst the public at large.

3. Community based awareness campaigns like village level,
school level, ward level, society level activities are suggested
to be undertaken by the insurers.

4. Popularising various lines of insurance, based on the
specific insurance needs addressed by these lines can be
another customer specific activity. For example, Making
people understand the need and importance of health
insurance to beat the health services inflation.

5. Creating awareness and education with respect to
mortgage insurance to be used as collateral security for bank
loans, in case of unfortunate death of the loanee takes place.
Burder of paying subsequent EMIs and risk of the loan
getting converted into NPA can be mitigated with this
approach.

6. It is recommended that insurance companies to take
responsibility to make insurance distribution channels robust,
sustainable and trust worthy

10. DECLARATION
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ABSTRACT

Black swan events like pandemics, economic upheavals, and product life cycles all increase the likelihood that businesses may fail. The
purpose of Mergers and Acquisitions (M&A) is to save businesses from imminent problems and closures. M&A successfully combines the
complementary requirements of two distinct business units, resulting in a synergy that ensures survival and sustainability. Through
M&A, businesses can expand more quickly than they could through organic expansion, improve their competitiveness, and solidify their
place in the global market. Globalisation, liberalisation, privatisation, and technical advancements have all contributed to the current
surge in popularity of M&A. The quantity and volume of M&A transactions have significantly increased throughout the last 5 Years. Due
to improved market reputation and power, synergy power, and other qualitative and quantitative aspects, it is assumed that mergers help
to develop the company financial performance. M&A are now a common way for Indian businesses looking to quickly enter new markets
to grow outside of their country. In recent years, Indian businesses have greatly increased their merger and acquisition activity,
particularly when it comes to cross-border operations. Industries including Banking and Financial services, IT and Energy and Natural
Resources between 2019 and 2024. Since the volume and value of M&A transactions are crucial to this investigation, correlation and

regression analysis will be used to examine their relationship across the chosen industries.

Keywords: Mergers, Acquisitions, Financial Performance, Technological Growth, Liberalization.

1. INTRODUCTION

A merger refers to the consolidation of two or more
corporate entities to establish a newly formed organization
with an augmented capacity. In the event of a merger, both
entities will dissolve as they function collectively under the
auspices of a newly constituted organization. A merger
transpires when an organization perceives a strategic benefit
in amalgamating its operations with another enterprise, such
as the enhancement of shareholder wealth. The process of
acquisition entails the transfer of ownership of one
corporation to another, which encompasses the complete
purchase and sale of the business between the involved
parties. In an acquisition scenario, one corporation may
assume control over another, which can occur through either
amicable or adversarial means.

Globally, mergers and acquisitions have emerged as a
predominant mechanism for corporate restructuring,
concurrently, the financial services sector has also undergone
waves of mergers, culminating in the formation of
significantly large banking institutions and financial entities.
The principal catalyst propelling merger activities is the
intense competition prevalent among firms within the same
industry, which emphasizes the importance of achieving
economies of scale, enhancing cost efficiency, and
maximizing profitability. Another contributing factor to bank
mergers is the “too big to fail” doctrine that is adhered to by
regulatory authorities. In certain nations, such as Germany,
financially vulnerable banks have been compelled to merge
in order to mitigate the risks associated with financial
instability stemming from non- performing loans and the
depletion of capital reserves. Noteworthy examples of

substantial transactions include the merger of HDFC with
HDFC Bank valued at USD 60 billion, the acquisition of
Ambuja Cements and ACC Cements by Adani Enterprises
for USD 10.5 billion, and L&T Infotech’s acquisition of
Mindtree for USD 2.2 billion.

The initial semester of 2024 has ushered in significant
transformations within the Mergers and Acquisitions (M&A)
domain of the Indian technology sector. In spite of a
reduction in the frequency of transactions, a marked
transition towards high-value deals has been observed. These
strategic initiatives are directed towards the augmentation of
technological and operational proficiencies, mirroring both a
prudent response to prevailing market conditions and an
ambitious pursuit of growth, both on domestic and
international fronts. M&A have been regarded as one of the
most effective instruments for a company’s inorganic
expansion and represent prevalent forms of restructuring that
facilitate an efficient mechanism for the synergy of business
operations and the realization of economies of scale. The
motivations underpinning

M&A activities by firms may encompass a range of
objectives, including the attainment of competitive
advantages, the realization of synergies, the enhancement of
operational capacities, the acquisition of tax advantages, and
the consolidation of organizational operations.

M&A are employed as mechanisms of significant expansion
and are increasingly being recognized by Indian enterprises
as an essential component of corporate strategy. They are
extensively utilized across various sectors, including
information technology, telecommunications, and business
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process outsourcing, as well as traditional industries, to
bolster operational strength, enhance customer outreach,
diminish competitive pressures, or penetrate new markets or
product categories. Mergers and acquisitions may be pursued
to gain access to the market via an established brand, to
secure a share of the market, to eradicate competition, to
mitigate tax obligations, or to acquire expertise, or to offset
the accumulated losses of one entity against the profits of
another entity.

In the year 2021, India experienced an unprecedented surge
in the rates of mergers and acquisitions, predominantly
driven by novice investors. The advent of disruptors or
insurgents has significantly impacted this expansion across
various sectors of the economy. As indicated in the report
released in 2021 by a management consulting firm, 85
transactions were completed, amounting to USD 75 million.
First-time purchasers represent 80% of the total volume of
mergers and acquisitions. In India, major corporations such
as Reliance and Tata Group have demonstrated consistent
growth, successfully concluding over 25 transactions in the
preceding two years. The resultant innovation and
advancement have catalyzed these merger and acquisition
endeavours within the retail, digital, and durable consumer
markets. The Indian government's dedication to fulfilling its
renewable energy objectives, which includes the ambitious
strategy revealed at COP26 to attain S00GW of renewable
energy capacity by the year 2030, has drawn substantial
investments from international energy conglomerates.

In the recent convening of the Indo-Pacific Economic
Framework for Prosperity (IPEF) Clean Economy Investor
Forum, India committed to a substantial investment of USD
500 billion in opportunities within the clean energy value
chain by the year 2030, encompassing sectors such as
renewable energy, green hydrogen, and electric vehicle
markets. Within the Indian power sector, a total of 40 M&A
transactions were reported in the first quarter of 2024, with
an aggregate value amounting to $1.7 billion, as documented
by Global Data’s Deals Database. The acquisition of the
KSK Mahanadi Power Project, valued at $602.5 million,
represents the most significant disclosed transaction within
the industry, executed by NTPC from an undisclosed seller.
The Power Industry Mergers and Acquisitions Deals report
by Global Data for the first quarter of 2024 elucidates critical
trends influencing the power market's M&A activity and
facilitates a nuanced understanding of the disruptive themes
propelling the most prominent transactions. Between 2021
and 2023, the proportion of energy deals relative to the total
M&A deal value in India experienced a rapid escalation from
7% to 15%, paralleling the increased inbound private equity
investment in solar and wind energy assets in India, thereby
reflecting a pronounced emphasis on private equity's
allocations towards "green assets".

A few afterward M&A in India's
organizations industry in 2024 include:

Money related

e Mitsubishi UFJ Budgetary Group's obtainment of DMI
Finance: In the third quarter of 2024, Mitsubishi UFJ
Financial Bunch successfully secured a minority
interested in DMI Back for a entire of $330 million,
talking to the most significant revealed trade interior the
division.

e Life Assurances Venture of India's securing of HDFC
Bank: In January 2024, the Life Assurances
Organization of India executed the securing of a 9.99%
esteem stake in HDFC Bank.

e HDFC Bank's securing of IndusIind Bank: In February
2024, HDFC Bank endeavored the securing of a 9.5%
ownership stake in Indusind Bank.

e  Zurich Assurances Group's securing of Kotak Mahindra
Bank: In February 2024, Zurich Assurances Accumulate
openly detailed the securing of a 70% stake in the
common assurances division of Kotak Mahindra Bank
for a include up to thought of $670 million.

e Invesco Asset Organization India and Indusind All-
inclusive Holdings' joint meander: This collaborative
meander is intentionally laid out to amplify exhibit
closeness and grow operational capabilities.

The taking after depicts a few famous M&A happening
interior India's Information Development division in the year
2024:

e Accenture and NaviSite Accenture executed the
obtainment of NaviSite, a provider of progressed alter
organizations, to energize its clientele in the integration
of generative fake experiences.

e Data Establishment Accept and ATC India Data System
Accept secured the assets of ATC India for a noteworthy
entire of $2.5 billion, stamping one of the most basic
trades in the system space for the year 2024.

e Adani Bunch and NDTV The Adani Assemble gotten an
additional 27.26% proprietorship stake in NDTV, as of
now held by the creators of NDTV.

e Zomato and Blinkit Zomato and Blinkit, both substances
bolted in in online food and essentially require transport
organizations, come to a understanding to solidify in a
trade organized as an all-stock agreement.

The taking after clarifies a few afterward M&A interior the
Imperativeness and Typical Resources portions in India:

e In the to start with quarter of 2024, NTPC executed the
securing of the KSK Mahanadi Control Wander for a
entirety of $602.5 million, talking to the most impressive
openly revealed trade interior the Indian control space.
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e In the to start with quarter of 2024, Reliance Businesses
and Disney built up a collaborative joint meander
pointed at the amalgamation of Viacom 18 and Star
India. This imperative machination is adjusted to cause a
media combination that encompasses tv broadcasting,
spouting organizations, cinematography, and athletic
events.

e Adani Control Compelled grasped the merger of its

assistant, Mahan Energen Obliged (MEL), with
Stratatech Mineral Resources to back its fuel security
initiatives.

Recent solidifications and acquisitions interior the

Essentialness and Ordinary Resources fragments in India
wrap the taking after instances:

e Brookfield has secured a controlling charmed in Hop
Green Imperativeness.

e  Aerem has successfully gotten Spinkraft.

e IndiGrid has executed an assention to get 300 MW (AC)
of sun situated assets from Revive

2. REVIEW OF LITERATURE

The research by Chen (2023) indicates that the integration of
new ideas with existing knowledge significantly bolsters
innovation core competitiveness post-M&A. As per Enerdata
(Citation2022), Brazil holds the third position globally in
renewable energy production at 78.4%, while China closely
follows with 28.8%; Russia, South Africa, and India fall
below average with 19.3%, 9.2%, and 20.4%, respectively.
In 2019, the global renewable energy

production share was recorded at 26.3%. The findings of
Yang and Zhou (2019) illustrate that the effects of technical
innovation from technology M&As are more pronounced
when the acquired entity experiences substantial growth.
Sharma and Jain (2018) demonstrate the multifaceted nature
of M&A activities across various sectors in the Indian
economy, attracting both domestic and international
investments. This indicates the strategic opportunities
available in a complex economic landscape. Gupta and
Kumar (2017) assert that acquisitions yield beneficial results,
particularly in technology transfer and knowledge exchange,
enhancing target companies’ performance, in line with
technology-driven globalization trends in IT. Zhang et al.
(2017) assert that technology M&A mitigates the knowledge
cocoon trap and fosters innovation by rapidly updating
knowledge stocks, leveraging complementary technological
resources for enhanced corporate performance.

Reddy and Singh (2016) note that while M&A can enhance
production capacity, they face risks from global oil price
volatility, potentially affecting target company performance.
Prof. Ritesh Patel & Dr. Dharmesh Shah (2016) employed an
economic value-added approach to analyze pre and post-

merger financial performance in the Indian banking sector,
concluding that mergers may enhance financial performance,
contingent on prior financial data analysis. Gurubaksh Singh
& Sunil Gupta (2015) assessed the impact of M&A on Indian
banking sector profitability, revealing positive effects on
merged banks through various financial metrics over a five-
year span. Parveen Kumari (2014) posits that bank M&A
serves as a strategic approach aimed at enhancing credit
generation, with data indicating growth in branches, ATMs,
net profit, deposits, and net worth post-merger. David C.
Cheng's (2009) study on financial determinants of bank
takeovers found that purchase price is a negative function of
the target's capital to asset ratio. Srivassan et al. (2009)
discussed the financial implications of mergers and
acquisitions, highlighting consolidation and synergy-based
mergers. Zhao's (2009) analysis of US M&A cases revealed
that technology M&As often lead to increased patents for
companies with weak innovation capacity. Cassiman et al.
(2005) argued that merger parties intentionally select firms
with missing technological knowledge.

3. RESEARCH GAP

The study lacks exploration of M&A impacts on innovation.
Limited focus on specific industry sectors i.e., Banking and
Financial services sector, IT Sector, and Energy and Natural
resources sector for M&A deals in India. There is no

examination of long-term M&A performance post-
acquisition.
Need for the Study

Companies that choose to go for M&A deals must contend
with increased market pressure, which could lead them to
prioritise long-term expansion by merging their companies
with other or by just acquiring in the market. This research
aids investors in selecting the best sector for merging and
acquiring in India. The current study finds M&A deals in
India for 3 sectors i.e., Banking and Financial services sector,
IT sector and Energy and Natural resources sector. It also
analyses the volume and value of M&A sector wise trends to
identify possibilities for investors to make M&A deals in the
market.

Objectives of the Study

e To investigate the trends of Mergers and Acquisitions
within specific industry sectors.

e To measure sector-wise trend of M&A investments in
India.

e To analyse relationship between M&A deal volume and
value.

Scope of the Study

The study focuses on M&A deals in India. It targets
particularly 3 sectors i.e., Banking and Financial services
sector, IT sector and Energy and Natural resources sector. It
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considers the data through secondary sources like Journals,
publications, books, newspapers from 2019 to 2024.

Research Methodology

This study used descriptive analysis to provide a
comprehensive overview of the data collected, allowing for a
nuanced understanding of the underlying patterns. Tests of
normality were conducted to assess the data's distribution,
ensuring the validity of statistical analyses. Multicollinearity
and heteroscedasticity were evaluated to ensure the
assumptions of regression analysis were met, examining
potential correlations among independent variables and the
constancy of variance in residuals. Correlation and regression
analyses were used to examine relationships between
variables, providing insights into the strength and
directionality of associations and allowing for prediction of
variables based on each other's values. T-tests and ANOVA
were conducted to facilitate meaningful comparisons across
different groups within the dataset, determining if
statistically significant differences could be attributed to the
independent variables being investigated.

Statistical Methods

To investigate the hypotheses related to trends and
relationship of volume and value of the M&A sectoral deals
in India, a range of statistical analyses were utilized, such as
descriptive analysis, tests of normality, assessments of
multicollinearity  and  heteroscedasticity,  correlation,
regression, as well as t-tests and ANOVA.

Normality Tests

Normality of residuals is a crucial assumption in regression
analysis, as it enhances the reliability of the results if they are
normally distributed. The Shapiro-Wilk test, in particular, is
well-regarded for its sensitivity in detecting departures from
normality, making ita robust choice for evaluating the normal
distribution assumption in statistical analysis (Razaliand
Wah, 2011). In the present study (the number of sectors) the
sample size is less than 50 asthe Shapiro-Wilk (SW) Test is
particularly advantageous when dealing with smaller sample
sizes, specifically when the sample comprises fewer than 50
observations. (Al-Hroot et al.2020). The Shapiro-Wilk Test
is employed alongside the Kolmogorov-Smirnov Test to
rigorously examine the distribution of the data. By utilizing
both tests, it is ensured that a comprehensive and thorough
exploration of the normality of the data, with a specific
emphasison leveraging the strengths of the SW test to
enhance the accuracy of the assessment.

Heteroscedasticity Test (White test)

The White test (Lyon, J.D. and Tsai, C.L.1996) is conducted
to check for heteroscedasticity inthe residuals.
Heteroscedasticity can impact the precision of coefficient
estimates. A non- significant White test suggests
homoscedasticity, indicating that the variance of the residuals
is constant across all levels of the independent variables.

R-Squared (R?)

R-squared (R?) is a statistical method used to assess the
proportion of variance in investments that can be explained
by. A higher R-squared indicates a strongerfit of the model to
the data (Morck R. et al. 2013).

Coefficients of Multiple Correlation

The coefficients of multiple correlation is calculated to
measure the strength and direction of the overall relationship
among the variables. This provides insights into how well the
combined independent variables explain the variation in the
dependent variable.

Dependent and Independent Variables

The total value of deals is inherently dependent on the total
number of deals conducted within a specific sector or
industry. This dependency arises from the cumulative impact
of individual transactions on the overall financial system. As
the total number of deals increases, there is a corresponding
escalation in the cumulative financial value, representing the
aggregated worth of these transactions. This relationship is
grounded in several key factors, including market dynamics,
economies of scale, and the fundamental principle that
increased deal activity fosters a more competitive and vibrant
marketplace. A higher total number of deals not only signals
adynamic and active industry but also often reflects positive
market sentiment and confidence. Moreover, as companies
engage in multiple transactions to diversify portfolios and
explore new opportunities, the synergistic effect of a greater
deal volume contributes significantly to an elevated total
value of deals. In essence, the total number of deals serves as
a catalyst, shaping the overall financial magnitude of
transactions and influencing the comprehensive value
derived from the collective economic activity within a given
sector. (Bieshaar H. et al., 2001)

Hypotheses

Considering Deal Value as dependent variable and Deal
Volume as independent variable in M&A transactions
following hypotheses have been formulated which is relevant
to thesecond aim of the study (To measure the sector wise
trend of M&A Investments in India over the last 5 years).

Main Hypothesis: Hypothesis 1

HOI: There exists no noteworthy connection between the
Value and Volume of M&A deals in India over the past 5
years.

Sub-Hypotheses

HO02.1: There is no significant association between the
Volume of Deals and the Value of Deals (USD mn) in
Banking and Financial Services

HO02.2: There is no significant association between the
Volume of Deals and the Value of Deals (USD mn) in IT
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HO02.3: There is no significant association between the
Volume of Deals and the Value of Deals (USD mn) in Energy
and Natural Resources

Outliers

Outliers are observations or data points that significantly
deviate from the majority of other data points in a dataset,
often being unusual or atypical. They can lead to model
misrepresentation, biased parameter estimation, and
inaccurate outcomes when left unaccounted for. Identifying
outliers is crucial for achieving a cohesive analysis and
reducing inference errors. Outliers can significantly influence
regression analysis results, leading to inflated coefficient of
determination (R"2), erroneous sloM&A and intercept
values, and potentially misleading model conclusions. To
address this issue, graphical methods, such as residual plots,
are commonly employed to detect outliers. These techniques
help visualize discrepancies between observed data points
and the regression model's predicted values, allowing
researchers to identify influential observations that deviate
significantly from the overall pattern. By identifying and
dealing with outliers, researchers can obtain more accurate
and reliable regression models and draw more meaningful
conclusions from their analyses. To ensure the accuracy and
reliability of statistical analyses and models based on a
dataset, outlier detection was conducted using Tukey's
Fences method before finalizing the dataset. This process
ensured the robustness of subsequent analyses and mitigated
the potential for model misrepresentation, biased parameter
estimation, and inaccurate outcomes.

Homoscedasticity

The White test is a diagnostic tool used to evaluate the
consistency of variance in regression models, indicating
homoskedasticity. It was proposed by H. White and uses
reliable standard errors to examine the assumption of
homoscedasticity in M&A deal volume and value data.
Homoscedasticity is a statistical model where the variance of
errors or residuals remains uniform across all independent
variables. A model is considered homoscedastic if the
variance of errors exhibits uniformity, indicating its
robustness.

Shapiro-Wilk Test

The Shapiro-Wilk test is a statistical method used to assess
the normality of residual errors in a linear regression model.
It assumes that the errors follow a normal distribution, which
is necessary for valid statistical inference using the model.
The test is considered one of the most powerful tests among
the tests, and it is applied to the residual errors of the linear
regression model to determine if they follow a normal
distribution. If the p-value of the Shapiro-Wilk test is greater
than the significance level (usually 0.05), the null hypothesis
that the data follows a

normal distribution cannot be rejected, and the normality
assumption is considered reasonable.

If the p-value falls below the chosen significance level, the
null hypothesis positing that the data adheres to a normal
distribution is rejected, resulting in the assumption of
normality being deemed implausible or unsupported by the
statistical evidence. Alternative methods may be used to
account for the non-normality of the data, such as
transforming the data or using non- parametric methods. The
intercept term (b) represents the anticipated outcome value
when all predictor variables assume a zero value. The
coefficient associated with a predictor variable delineates the
anticipated alteration in the outcome variable for a unitary
increment in the said predictor variable, under the condition
of maintaining all other predictor variables at a constant
level.

The standard error of the regression coefficient gauges the
degree of wvariability inherent in the estimate of the
coefficient, and a diminished standard error conveys a higher
degree of precision in the estimation process. The confidence
interval provides an interval of conceivable values within
which the true coefficient in the population is likely to fall,
serving as an evaluative measure of the precision inherent in
the coefficient estimate. The standardized -coefficient
facilitates the comparative assessment of the relative
significance of distinct predictor variables within the model.
The p-value in a t-test represents the probability of observing
a t-value as extreme as or more extreme than the observed
value, assuming the null hypothesis's validity.

Sample of the Study

M&A Deal Volume and Values in India for 3 sectors were
considered in the study. The study only took into account
sectors for which data was consistently and uniformly
available throughout the entire study period (2019-2024).

The Study has chosen various sectors for its analysis.

Following three (3) sectors M&A deal volume and deal
values in India have been included in the study:

e Banking and Financial Services (BFS)

o [T

e  Energy and Natural Resources

Period of the Study

M&A volume and values of 3 sectors i.e. sectoral trend data
was available for the only for the five-year period (2019-
2024) and hence 5 years sectoral M&A volume and values
considered.

Limitations
e  This study is confined to Mergers and Acquisitions deals
in India

e This study is restricted only to Value and Volume of
M&A.
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e This study is limited to only 3 sectors i.e., Banking &
Financial services sector, IT sector, and Energy and
Natural resources sector.

e This study is bounded to secondary data for 5 years i.c.,
from 2019 to 2024.

TABLE 1: M&A Deals in Banking and Financial Services, IT, Energy and Natural Resources Sector

Banking and Financial IT Sector Energy & Natural
Year Services Sector Resources Sector
Volume Value Volume Value Volume Value
(Billion USS) (Billion USS$) (Billion USS$)
2019 1904 263.63 5121 485.4 4876 771.09
2020 1523 253.23 4692 569.87 4239 603.07
2021 1527 403.31 5979 767.19 4793 817.96
2022 1294 366.65 5259 448.7 3963 783.59
2023 875 144.98 4203 281.92 3129 631.38
2024 814 167.93 3607 406.43 2860 577.78

Source: imaa-institute.org

Interpretation:

From the Year 2019 to 2024, Banking and Financial sector,
IT Sector and Energy and Natural resources sector volume
and value is fluctuating. The banking and financial services
sector's volume and value have increased significantly in
recent years, reaching a total of $167.93 billion in 2024. The
IT sector experienced significant growth in volume and value
from 2019 to 2024, reaching a total of 767.19 billion US
dollars. The Energy and Natural Resources sector has
undergone substantial growth in volume value between 2019
and 2024 with 577.78 billion US dollars of volume. For

Banking and Financial Services Sector, volume is high in
2019 i.e., 1904 and value is high in 2021 i.e., 403.31 (Billion
US$) where as volume is low in 2024 i.e., 814 and value is
low in 2021 i.e., 144.98 (Billion USS$). For IT Sector Volume
and value both

is high in 2021 i.e., 5979 and 767.19 (Billion US$) and
Volume is low in 2024 i.e., 3607 and value is low in 2023
i.e., 281.92 (Billion US$). For Energy and Natural Resources
Sector, the value is high in 2019 i.e., 4876 and value is high
in 2021 i.e., 817.96 (Billion US$) and both the value and the
volume is low in 2024 i.e., 2860 and 577.78 (Billion USS$).

Banking and Financial Services, IT, Energy and Natural Resources Sector
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- Energy & Natural Resources Sector Volume
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Figure 1. Shows M&A Deals in Banking & Financial Services, IT and Energy and Natural Resources Sector
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TABLE 2: Descriptive Statistics: M&A Deals in BFSI Sector, IT Sector and Energy and Natural Resources Sector

Groups Banking and Financial IT Sector Energy & Natural
Services Sector Resources Sector
Volume Value Volume Value Volume Value

Num of observations 6 6 6 6 6 6
Minimum 814 144.98 2,860 577.78 3,607 281.92
Maximum 1,904 403.31 4,876 817.96 5,979 767.19
Range 1,090 258.33 2,016 240.18 2,372 485.27
Mean (X) 1,322.83 266.6217 3,976.67 697.4783 4,810.17 493.2517
Sum 7,937 1,599.73 23,860 4,184.87 28,861 2,959.51
Standard Deviation (S) | 419.4765 103.358 837.8173 104.8421 835.9982 164.413
Variance (S?) 1,75,960.57 10,682.88 7,01,937.87 10,991.87 6,98,892.97 27,031.63
Q1 875 167.93 3,129 603.07 4,203 406.43
Median 1,408.50 258.43 4,101 701.235 4,906.50 467.05
Q3 1,527 366.65 4,793 783.59 5,259 569.87
Interquartile range 652 198.72 1,664 180.52 1,056 163.44
Skewness -0.0356 0.2149 -0.3632 -0.01534 -0.1283 0.7307
Excess kurtosis -1.1704 -1.5698 -1.7405 -2.7803 -0.3055 1.1467

Regression line equation for Banking and Financial Services Sector Y =78.2311 + 0.1424X
R*= 33, F (1,4) =2.01, p = .230.
B=.14,p=.230,a=78.23, p = .602.

Regression line equation for IT Sector Y = -224.5601 + 0.1492X
R2 = .58, F (1,4)=5.43, p = .080.
B=.15,p=.080, a =-224.56, p = .511.

Regression line equation Y = 325.4925 + 0.09354X

R*= 56, F (1,4) = 5.07, p = .088.
B=.094, p=.088, o =325.49, p = .125.

TABLE 3: Regression ANOVA of Banking and Financial Services Sector, IT Sector and Energy and Natural Resources

Sector
Sector Source DF Sum of Mean F Statistic P-value
Square Square (df1, df2)

Banking and | Regression (between yi 1 17844.05 17844.05 2.0066 0.2296
Financial and ¥) (1,49
Services Residual (between yi and 4 35570.34 8892.586

yi)

Total (between yi and y) 5 53414.39 10682.88

Regression (between yi 1 77818.2741 77818.2741 5.4286 0.08026
IT Sector and ¥) (1,49

Residual (between yi and 4 57339.8802 14334.97

yi)

Total (between yi and y) 5 135158.1543 27031.6309
Energy and | Regression (between yi 1 30710.2365 30710.2365 5.0658 0.08757
Natural and §) (1,4)
Resources Residual (between yi and 4 24249.1062 6062.2765
Sector 9i)

Total (between yi and y) 5 54959.3427 10991.8685
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