





PARIKALPANA

KIIT Journal of Management
Imagineering Business

December - 2024 , Vol. 20.2

UGC-CARE listed peer reviewed journal






PARIKALPANA: KIIT JOURNAL OF MANAGEMENT
DECEMBER-2024, VOL- 20.2
ISSN(P): 0974-2808 ISSN(E) :2582-4821

CONTENT

Unravelling Risk-Reward Dynamics: A Comparative Evaluation of
Nifty 100 ESG and Energy Sector Indices
Megha Rani Patel, Dr. Bateshwar Singh & Dr. Ajay Pratap Yaday ................coneennne. 05

An Analysis of Green-HRM Research from
The Scopus Database Using Bibliometric Methods
Mr. Vikas Kumar & Dr. Kulbhushan Chandel. ..., 25

An Analysis of Rural Consumers’ Financial Behavior in
the Context of Financial Inclusion through FinTech
Aryan Priyadarshi & Dr. DiResh PFASQU.................ocovvveneenneeeneensieeneeerseesesessees s 43

Drivers of Green Supply Chain Management Practices

Vis-a-vis Firm Performances: An Empirical Study

Ganesan P, Narayanan S, Dhiliphan Kumar M,

Surendrakumar K & EtieNnne MUSONETA ... ssens 55

Factors influencing pricing multiples: Evidence from India
Tejesh H R & KRAJADEE M..............ccoveeeriseeiseeereseseseseeeseseise st 69

Rewiring Services: A Review of Digitalization’s

Transformative Power

Amandeep Kaur, Dr. Bhushan Kumar Chawla &

Dr. Parmod Kumar AGGATWAL .................uccvveieenieneeeneeneeresissesesiss st sssssssssesesssssssessessons 85

The Nexus Between Internal Employer Branding and

Employees Intention to Stay: An Empirical Evidence

from the North Indian Banking Sector

Syed Murtaza Kamal Bukhari & Prof. Riyaz Ahmad Rainayee....................ooevoneronrnnenne. 102

Challenges and Issues of Women IT Professionals in Mid-Career:

An Analysis

Sarojini Patel, Dr. Ashok Kumar Chandra,

Dr. P .B. Deshmukh & Raj KiShor PradRian...............ceoeeneeoneseeneeeneseseeesesse s 116

Unveiling The Relationship Between Capital Structure and
Firm Performance
Samadrita Ghosh & ADRIJIt SIHRAG ... 123



10.

11

12.

13.

14.

15.

16.

17.

Assessing Auditors’ Fraud Prevention and Detection Techniques:
Evaluating Effectiveness
DI, SEEIMA D@VI..........oooee et

Participation of Tribal Communities in MGNREGA Scheme and
its Impact on their Livelihood
Rautu Kerai, Snigdharani Panda, Sumitra Naik & Sushanta Kumar Tarai

Application of Data Envelopment Regression Model (DERM)
in Indian banking sector
J Sathyamurti, G.S. David Sam Jayakumar & W. Samuel ...................cc.....

E-Health for All Ages: Promoting Sustainable Development
in Healthcare
Saptaparni Roy Chowdhury & Swagata Rana Giri ...,

Leaders as Change Implementers-A Study on Leaders’ Influence and
Assistance in Indian Academic Institution Context
Shiva Ram Patnaik, Jyotisman Das Mohapatra & Rabi Narayan Subudhi..

Emotional Intelligence and its Relation to

Organizational Citizenship Behaviour:

Study of Indian Cooperative Bank Employees

Kriti Saxena, Dr. Preeti Shrivastav & Dr. Vinod M Lakhwani........................

Investment Behaviour of Women College Teachers:
An Empirical Study Based on Kolkata, West Bengal
Ms. Beas Banerjee & Dr. Goutam BROWUK ...,

Theories in the Intersection of Agriculture and
Entrepreneurship
Brajaballay KaQr ... sesesseses



Parikalpana - KIIT Journal of Management | 05

Unravelling Risk-Reward Dynamics: A Comparative Evaluation
of Nifty 100 ESG and Energy Sector Indices

Megha Rani Patel*
Department of Commerce and Financial Studies,
Central University of Jharkhand, Ranchi, India
Email: meghapatell197@ gmail.com
ORCID: https://orcid.org/0000-0002-0201-6853

Dr. Bateshwar Singh
Department of Commerce and Financial Studies,
Central University of Jharkhand, Ranchi, India
Email: singhbateshwar@ gmail.com

Dr. Ajay Pratap Yadav
Department of Commerce and Financial Studies,
Central University of Jharkhand, Ranchi, India
Email: ajaypy@gmail.com

DOI : 10.23862/kiit-parikalpana/2024/v20/i2/226723
*Corresponding Author: Megha Rani Patel

Declaration: This is our original work, not submitted elsewhere or under consideration for
review. All the contributed equally for the development of this research paper.

Declaration of Conflicting Interests: No potential conflicts of interest were disclosed by the
authors with regard to the research, writing, or publication of this paper.

Funding: No External Funding Received.

Acknowledgments: The authors thank the journal’s anonymous reviewers for their incredibly
helpful comments on how to make the article better. There are the usual disclaimers.

Abstract

This research investigated the performance characteristics Niftyl00 ESG index to
traditional energy sector indices (Nifty Oil & Gas and Nifty Energy) and the broader
Nifty 200 index in the Indian equity market. Using five years of daily log returns from
April 2017 to March 2022, the study assessed risk-adjusted returns through metrics
like Jensen’s Alpha, Sharpe Ratio, and Treynor Ratio. Preliminary results indicate the
Nifty100 ESG index exhibited superior risk-adjusted performance as measured by the
Sharpe Ratio, surpassing all other indices under consideration.

Furthermore, the study explored the presence and impact of risk premiums using a
GARCH-in-mean model. Findings suggest a significant risk premium embedded within
the returns of the Nifty Oil & Gas, Nifty Energy, and Nifty 200 indices. Interestingly,
the Niftyl00 ESG index did not exhibit a statistically significant risk premium. This
divergence warrants further investigation into the distinct risk factors affecting these
market segments.

Finally, the study examined the asymmetric impact of news on market volatility using
E-GARCH and T-GARCH models. Both models revealed a significant difference
in the market’s response to good and bad news, with bad news generally having a
more pronounced impact on volatility. The T-GARCH model further highlighted this
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asymmetry, indicating a negative leverage effect (greater volatility following negative
news) for all indices except Nifty Energy, which displayed a unique volatility response
pattern. The findings consider the asymmetric volatility when evaluating and modeling

the dynamics of these indices.

Keywords: Risk-adjusted return, Risk-Return Relationship, GARCH-in-mean, EGARCH,
TGARCH, Nifty100 ESG Index, Nifty Energy Indices

Paper Type: Empirical Paper

1. Introduction

The stock market as a standard to gauge
economic expansion in any country. Any
economic expansion or changes in the
market in form of a bullish or bearish market.
Investors in the market constantly monitor
market behavior to gain correct market
knowledge and build their confidence when
investing. The discipline of finance revolves
around providing an acceptable explanation of
the stock market’s return volatility (Nadhem
Selmi, 2015). Stock return volatility is central
to finance whether in asset pricing or risk
management (Okicic, 2014). However, merely
ensuring economic growth and development
is not justifiable at the cost of environmental
degradation. Economies, therefore, ensure
sustainable growth. In this context sustainable
business practices become crucial. Business
following sustainable practices should also be
promoted by various stakeholders.

To ensure sustainable growth, nations across
the world are now putting their efforts and
resources towards ensuring green economy.
Stock markets has great potential to channelize
resources towards business practices ensuring
green development. Green indices have now
been emerging as potential channels in the
same direction, these indices were created to
reflect the growth of companies who operate
in such a sustainably (Chirila, 2013). Investors
who are aware of environmental issues,

Table 1. List of Green Stock Indices

resource sustainability, and climate change,
adopting various investment strategies
toward Sustainable Responsible Investing
(SRI), ESG investing, long-term investing,
and sustainable investing (Sarkar, 2021). At
this point, it was crucial for the businesses to
develop corporate sustainability policies and
green production strategies. Businesses with
poor environmental practices have a huge
detrimental influence on their economies. It,
in turn, causes the social and private costs of
production to differ greatly (Sen G. C., 2015)

Stock markets throughout the world are
developing green indexes that allow for
the objective measurement of carbon
performance in as they serve as a measuring
stick for investors’ and business houses’
mobile investment decisions and ensure
credit information mechanism for investors.
Stock market all over the world are replacing
conventional stocks with green stocks.
Different countries, investors and users have
different preferences for indices. The saga of
sustainable indices started by the launch of
Domini 400 social index in May 1990 (John B.
Guerard, 1997). The increasing acceptability
of sustainable indices led to the development
other sustainable indices listed in the Table
1, from the table 1 it is revealed that in the
US market, community investing focuses on
social effect and technology factors, but in
Europe, the focus is on responsible investing
(Sen G. C,, 2015)

Index Name Methodology

Purpose Country

The Low Carbon 100 Europe
Index

Free-Float market

index

capitalization-based

Lowest carbon intensity Europe
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CEE Responsible Investment | Capitalization weighted | Socially committed and Central
Universe (CEERIUS) price index ecologically viable Eastern and
Southeastern
Europe

The Euronext FAS IAS Index

Encourage employee’s
participation, issuers, fund
managers & investors in
ownership of the shares,
evaluation and comparison
of market performance with
another listed companies
respectively.

MSCI Global Climate 100
Index

Equally weighted index

Mitigating the effects of the
environmental, social and
governance sustainability
(ESG)

The MSCI KLD 400 Social
Index Series

Committed in long run ESG

United States

The FTSE4Good IBEX Index | Free float and capped at | Good sustainable business Spain
10% descending to 4% |environment, interest of
at index reviews stakeholders, human rights

The FTSE4Good Index Environmental, Social and Global,

Series Governance (ESG) practices | European,
US, Japan, &
UK

FTSE4Good Environmental Healthy environmental Europe

Leaders Europe 40 Index practices

The FTSE4Good Australia Good corporate responsibility | Australia

30 Index

The DAXglobal Alternative Companies investing in

Energy Index alternative energy sector

The DAXglobal Sarasin Free-Float and market Germany

Sustainability Germany Index | capitalization

The DAXglobal Sarasin Free-Float and market Switzerland

Sustainability Switzerland capitalization

Index

The OMX GES Ethical Index Environmental, Corruption Sweden,

and human rights Norway,

Finland and

Denmark
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VBV-Osterreichischer
Nachhaltigketis index or
VONIX

Market capitalization-
weighted index

environmental and social
advancements

Austria

The NASDAQ Clean Edge
US Index (CLEN)

Modified Market
capitalization-weighted
index

Clean energy

United States

NASDAQ OMX Clean Edge
Global Wind Energy Index

Modified Market
capitalization-weighted
index

Transparent benchmark for
global wind energy sector

Wilder NASDAQ OMX
Global Energy Efficient
Transport Index

Modified equally
weighted index

Energy efficient transportation

The NYSE Arca
Environmental Services
Index (AXENYV)

Modified Equal-dollar-
weighted index

Clean business activities &
management

NYSE Arca Wilder Hill
Clean Energy Index (ECO)

Modified Equal-dollar-
weighted index

social shift in favor of
conservation and the usage of
cleaner energy.

NYSE ArcaWilderHill
Progressive Energy Index
(WHPRO)

Lessen carbon emissions,
improves efficiency & usage
of energy sources

capitalization and
modified ESG risk
score

have an ESG risk score

The NYSE Arca Cleantech Modified Equal-dollar- | Companies’ dominant in clean

Index (CTIUS) weighted index technologies

The SRI-KEHATI Index Environment, corporate Indonesia
governance, labor practices,
community involvement and
business behavior

Johannesburg stock exchange Good societal, economic, and | Egypt

Socially Responsible environmental sustainability

Investment Index (JSE SRI

Index)

Corporate sustainability Social responsibility & Brazil

Index Corporate sustainability

S&P BSE GREENEX stock | Free-Float and market | Reducing carbon emission India

index capitalization

S&P ESG India index Environmental, Social and India
Governance

Nifty 100 ESG Index Free float market Nifty 100 companies must India

Source: (Sen G. C,, 2015).

Based on the ESG scores of the listed
companies, the NIFTY100 ESG index is
created for and companies stock used in the
study see Table 2, evaluating the performance
of the NIFTY100 index constituent

companies. Whatever Environmental, Social
and Governance (ESG) scores each index
weight is adjusted. The ESG rating and free
float market capitalization is used to calculate
the constituent weight.



Table 2. List of company’s stock included in NIFTY 100 ESG Index
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PAYTM 10C TATAMOTORS MARUTI
ADANITRANS CIPLA ASIANPAINT LICI
INDUSINDBK SHREECEM RELIANCE SBIN
EICHERMOT PIDILITIND SUNPHARMA HDFCLIFE
TATASTEEL BRITANNIA DABUR ATGL
AMBUJACEM INDIGO AXISBANK ICICIPRULI
INFY COALINDIA TATACONSUM BAJAJ-AUTO
DIVISLAB M&M BOSCHLTD DLF
HEROMOTOCO TATAPOWER LT SBICARD
MPHASIS HCLTECH NESTLEIND GRASIM
BAJFINANCE JSWSTEEL APOLLOHOSP BAJAJHLDNG
ULTRACEMCO HINDALCO SIEMENS NAUKRI
BPCL BERGEPAINT ZOMATO MUTHOOTFIN
ICICIBANK DRREDDY BANDHANBNK TECHM
HINDUNILVR POWERGRID PGHH ACC

TCS LTIM SBILIFE INDUSTOWER
ICICIGI TORNTPHARM GAIL HDFCBANK
BIOCON WIPRO MARICO GODREJCP
ADANIGREEN HDFC PIIND KOTAKBANK
BHARTIARTL BAJAJFINSV SRF IRCTC
DMART NYKAA TITAN COLPAL
GLAND HAVELLS MOTHERSON HDFCAMC

Source: https://www l.nseindia.com/.

Table 3, the conventional stocksin the study- members of the Nifty Oil & Gas and Nifty Energy
and Nifty 200 has taken as the benchmark index.

Table 3. List of stocks under Nifty Oil & Gas (NO&GI) Index and Nifty Energy Index (NEI)

NIFTY OIL & GAS NIFTY ENERGY NIFTY OIL & GAS NIFTY ENERGY
BPCL ADANITRANS CASTROLIND RELIANCE
PETRONET BPCL IGL GAIL

ATGL NTPC GAIL

HINDPETRO ADANIGREEN OIL

10C 10C MGL

ONGC ONGC GSPL

AEGISCHEM TATAPOWER GUJGASLTD

RELIANCE POWERGRID Source: https://www l.nseindia.com/.
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Existing research has explored the
performance of sustainable indices globally,
including the FTSE4Good and Dow Jones,
and within the Indian market, focusing on
indices like the BSE Greenex and NSE
ESG100. Studies have also examined the
performance disparities between green or
emissions-mitigating industries and carbon-
intensive sectors, often using representative
stock indices. Building on this foundation, this
paper investigates a key question: do Indian
green investments, specifically those tracked
by the Nifty ESG 100 index, outperform
carbon-emitting sectors represented by the
Nifty Oil & Gas and Nifty Energy indices, as
well as the broader Indian market benchmark,
the Nifty 2007

This research extends prior work, such
as Sarkar (2021), which evaluated the
performance of offsetting and emitting
industries using BSE indices (Greenex,
Carbonex, Oil & Gas, and Energy). While
Sarkar’s study provided valuable insights
using BSE-listed companies, this paper
focuses on NSE-listed companies, broadening
the scope of analysis within the Indian market.
By employing the Nifty family of indices
(ESG 100, Oil & Gas, Energy, and 200), a
complementary perspective on the relative
green investments versus traditional energy
sectors and the overall market performance
in India is provided. This analysis will have
the implications of the ongoing transition
towards a more sustainable economy.

2. Literature Review

Numerous studies have explored market
volatility, sustainable investments, and
the interplay between different financial
instruments using various econometric
models, particularly the GARCH family. This
literature review synthesizes key findings
from these studies, providing context
for further research on the comparative
performance of sustainable and traditional
indices in the Indian stock market.

Several studies have employed GARCH
models to analyze volatility in various

markets. Cho (2013) investigated carbon
futures volatility, suggesting the potential
use of related commodities like coal,
power, and oil as predictors. Pham (2016)
examined the green bond (GB) market using
the S&P GB Index, revealing a positive
correlation with conventional bond markets.
Mehmet Balcilar et al. (2017) compared
sustainable and conventional investments
in the European market, finding significant
volatility transmission between the two.
Serletis  (2023) investigated  volatility
relationships within the energy market
(natural gas, crude oil, and hydrocarbons),
highlighting significant interdependencies
and the effectiveness of the Frank copula for
modeling these relationships. Hung (2009)
focused on daily volatility forecasts for the
S&P 100, exploring how different GARCH
models and distributional assumptions
impact forecast accuracy. Abdalla (2012)
examined the risk-return trade-off in the
Sudanese Stock Market , while Gupta (2014)
employed GARCH models in the Indian stock
market (NSE S&P CNX 500). Chhatwal
(2014) utilized GARCH to investigate the
impact of derivatives trading on market
volatility, suggesting its applicability for
predicting index performance. Nadhem
Selmi (2015) compared GARCH models
with Artificial Neural Networks (ANNSs)
for stock market forecasting, finding that
combining the two approaches improved
accuracy. Dimitris K. Chronopoulos (2018)
proposed incorporating Stochastic Volatility
Inspired (SVI) factors to enhance GARCH-
based volatility predictions. Pratap Chandra
Pati (2017) suggested that incorporating the
implied volatility index into GARCH models
improves volatility forecasting by adding
relevant information not typically captured
in standard GARCH specifications. Agarwal
(2020) highlighted the usefulness of GARCH
models for assessing uncertainties in return
and price, aiding investors in decision-
making. Amarendra Acharya (2022) explored
the stock index and volatility in the Indian
market, assessing the latter’s predictive power
for stock market investments.



Several studies have specifically focused
on  sustainable investments.  Zamani
(2022) analyzed comparing sustainable
and conventional portfolios using various
performance metrics, concluding that
sustainable = portfolios  underperformed
during this period. Zhang (2022) investigated
dynamic spillovers and correlations between
carbon and green investment markets,
finding time-varying relationships, increased
volatility in green investments, and spillover
effects between coal and carbon markets.
The study also highlighted the benefits of
hedging for risk management and asset
allocation. Samet Gunay (2022) using a
DCC-GARCH model, focusing on green
construction, clean energy, and renewable
energy production industries. Khamlichi
(2022) compared traditional and ethical
stock indices in Morocco, finding that the
ethical index exhibited lower returns and
higher volatility.

Within the Indian context, Sarkar (2021)
investigated the performance of pollution-
generating and pollution-mitigating
industries using BSE indices and GARCH
models. Sudha (2015) examined the India’s
sustainability index (S&P CNX 500) with the
Nifty and other market indices using GARCH
models to analyze volatility clustering and
its implications for socially responsible
investing in India.

This current study contributes to the literature
by comparative performance of the Nifty100
ESG index (NEI100), Nifty Oil & Gas index
(NO&GI), Nifty Energy index (NEI), and
Nifty 200 index (NI200). Given the limited
empirical research specifically addressing
the volatility of these indices, this study
utilizes daily return data to provide a more
granular analysis of their performance
characteristics. This research represents
one of the first attempts to directly compare
the Niftyl00 ESG index with conventional
benchmarks, insights for investors interested
in sustainable investing within the Indian
market. By building on previous research that
has explored broader sustainability themes
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and employed various GARCH models, this
study seeks to understand the dynamics of
the Indian ESG market. This research address
the gap in providing empirical evidence,
performance and volatility characteristics
of specific Nifty indices related to ESG and
traditional energy sectors.

Research Hypothesis:

Hypothesis:

a) There is no relation between the Nifty
Energy Index (NEI) and Nifty 200 Index
(N1200)

b) Thereisno relation between the Nifty 100
ESG Index (NEI100) and NI200

c) There is no relation between the Nifty
Oil & Gas Index (NO&GI) and N1200

d) There is no relation between the NE100
and NEI

e) There is no relation between the NO&GI
and NEI

f)  There is no relation between the NO&GI
and NEI100

3. Data and Methodology

Three Indian stock indices—the Nifty100
ESG index, the NO&GI index, the NEI, and
the N200 index—and their time series data
were used in this research. Daily data was
used to compare the performance of indices
on N200, which is used as the benchmark
index, from 1 April 2017 to 31 March 2022.
Data for all of the indexes in our analysis
came from www.nseindia.com, and data for
the “yield on a 10-year government bond,”
risk-free (rf) interest rate, came from www.
tradingeconomics.com.

We also employed the GARCH model to
analyze the study so that the study can check
for the volatility of the NEI100index, NO& GI
index, NE index, and N200 index recognizing
that these indices are time-sensitive and have
their limitations. Subsequently, the GARCH-
in-mean model and the E-GARCH model
were utilized to assess the risk premium
linked to emissions and their mitigation.
By implementing the GARCH model, we
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estimated the variance series of the portfolio,
which accounts for characteristics such as fat
tails, volatility clustering, skewness, and non-
normality in the data series model has also
been employed

4. Results and Discussions

As shown in Table 4, the NEI is the mean
which has the value across all the indices
studied. The values across all indices are
relatively close, with the Nifty 100 ESG index
exhibiting the lowest standard deviation,
followed by NI200, NEI, and NO&GI. As

expected, the NE NO&GI have larger S.D.
standard deviations.

The return distributions for all four indices
display excess kurtosis and are negatively
skewed. The Nifty 100 ESG index has the
highest kurtosis value at 26.64821. The
Jarque-Bera (J-B) test statistics are highly
significant, rejecting the null hypothesis of
normality for each series. Additionally, the
ARCH-LM test indicates that there is the
effects which are significant ARCH effects
in each series, confirming the presence of
substantial volatility.

Table 4. Descriptive Statistics for Daily Returns of Selected Nifty Indices

Return-Series (RS) Mean Std. Skewness Kurtosis J-B test

X) Deviation (S.D.) S) (K) statistic
Nifty 200 0.000496 0.011649 -1.862793 26.30191 28678.24
Nifty100 ESG 0.000584 0.011522 -1.656339 26.64821 29365.90
Nifty Energy 0.000632 0.013993 -0.824231 10.86471 3325.410
Nifty Oil & Gas 0.000500 0.014514 -1.241098 15.31777 8111.535

Source: The authors.

Figures 1 through Figure 5 provide the plots for the return series. Additionally in Figure 6 daily rf
of ‘the yield on a 10-year government bond’ of India, demonstrates that there are structural breaks.

Return

12

.08

12
250 500 750 1000

Return

.08

.04

.00

.04

.08

12

.16
250 500 750 1000

Figure 1. Nifty 200 Index Daily Return

Figure 2. Nifty Energy Index Daily Return

Daily Return
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Return
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Figure 3. Nifty 100 ESG Daily Return
Source: The authors

Figure 4. Nifty Oil & Gas Daily Return
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Figure 5. Yield on 10 Year Government bond

Source: The authors.

Table 5, the findings of the unit root test performed using the ADF test on all stock price index

at level values.

Table 5. Results of Unit Root Test

T-statistics p-value
Level Level
OIL N GAS -35.17189 0.00
ENERGY -3519314 0.00
100 ESG -13.37433 0.00
NSE 200 -13.28981 0.00

Source: The authors.

In the Table 6 lists the correlation coefficients between 2 variables with stationary values
along with their statistical significance. The collected data demonstrate the strong connections
between any two stock returns.

Table 6. Pairwise correlations of study variables at stationary values.

Stationary Variable | Interest Rate | Nifty 200 | Nifty Energy | Nifty 100 ESG | Nifty Oil & Gas
Interest Rate 1

Nifty 200 0.17021 1

Nifty Energy 0.153090 0.964710 1

Nifty 100 ESG 0.255010 0.993130 0.963002 1

Nifty Oil & Gas 0.144259 0.973329 0.967964 0.962949 1
Source: The authors.

Table 7. Risk-Adjusted Return Ratios

Return Series (RS) Sharpe Ratio (SR) | Treynor Ratio (TR) Jensen’s Alpha (JA) |CAPM
NI200 0.316399756 |- e 0.130337
NEI100 0.457021461 0.084576417 0.026108646 0.129182
NEI 0.43782921 0.102028706 0.041820762 0.127353
NO&GI 0.257459732 0.196257731 0.041472106 0.089771

Source: The authors.
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Three risk-adjusted criteria were employed
to assess the performance indices. Table
7 provides the estimated values for these
measures. According to the table, the Nifty
100 ESG index has the highest value at
0.457, while the NOGI has the lowest.
When analyzing the Treynor ratio, which
adjusts portfolio returns for systematic risk
similar to the Sharpe ratio, the Nifty Oil &
Gas index shows a higher value of 0.196
compared to the Nifty 100 ESG index’s
lower value of 0.084.

The findings indicate conflicting results
between the performance metrics. NO&GI
leads with a value of 0.0414 according to
Jensen’s Alpha, which measures absolute
risk performance. Additionally, the positive
values observed for all other indices
suggest that these portfolios have achieved
returns exceeding those predicted by the
CAPM, indicating overall outperformance.
Consequently, it can be inferred that the
NO&GTI outperforms the market benchmark
index as well as the other energy and green
indices based on risk-adjusted criteria.

Table 8. Results from Pairwise Granger Causality Tests at lag 1 of each index

Null Hypothesis: Obs. | F-Statistic | Prob. Decision
NEI Return does not Granger Cause NI 200 Return 1235 |2.82544 0.093 Accepted
NI 200 Return does not Granger Cause NEI Return 0.50937 0.4755 Accepted
NEI 100 Return does not Granger Cause NI 200 Return | 1235 | 1.55762 0.2122 Accepted
NI 200 Return does not Granger Cause NEI 100 Return 0.74781 0.3873 Accepted
NO&GI Return does not Granger Cause NI 200 Return 1235 |2.7766 0.0959 Accepted
NI 200 Return does not Granger Cause NO&GI Return 0.68414 0.4083 Accepted
NEI 100 Return does not Granger Cause NE Return 1235 |1.35325 0.2449 Accepted
NEI Return does not Granger Cause NEI 100 Return 244871 01178 Accepted
NO&GI Return does not Granger Cause NEI Return 1235 |7.58507 0.0059 Rejected
NEI Return does not Granger Cause NO&GR 4.13576 0.0422 Rejected
NO&GI Return does not Granger Cause NEI 100 Return | 1235 |2.56236 0.1096 Accepted
NEI 100 Return does not Granger Cause NO&GI Return 0.97793 0.3229 Accepted

Source: The authors.

For analyzing the structure of the causal
relationship amongst the indices and
determining if the time series of one index is
useful in forecasting another index the Granger
Causality approach has been used and the
Table 8 shows the results found that there is
no causality between Nifty Energy Return
and Nifty 200 Return, Nifty 200 Return and
Nifty Energy Return, Niftyl00 ESG return
and Nifty 200 Return, Nifty 200 and Nifty100

ESG Return, Nifty Oil & Gas Return, and Nifty
200 Return, Nifty 200 and Oil & Gas Return,
Nifty 100 ESG Return and Nifty Energy Return,
Nifty Energy and Nifty100 ESG Return, Nifty
Oil & Gas Return and Niftyl00 ESG Return
and Nifty100 ESG and Nifty Oil & Gas. But
there is bi-directional causality run from Nifty
Oil & Gas to Nifty Energy Return. However,
Zhang et al., (2022) there is a bi-directional
causality between coal and green investing.
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Table 9. Nifty OIL AND GAS Index Diagnostics for model selection

M-GARCH | EGARCH | TGARCH
AIC -5.879470 | -5.897623 | -5.895718
SC -5.850381 | -5.868534 | -5.866629
HQC -5.868526 | -5.886679 | -5.884774
LL 3625.814 3636.987 | 3635.815

Source: The authors.

Table 10. Nifty100 ESG Index Diagnostics for model selection

M-GARCH | EGARCH | TGARCH
AIC -6.568805 | -6.605529 | -6.618350
SC -6.539773 | -6.576496 | -6.589318
HQC -6.557884 | -6.594608 | -6.607429
LL 4059.953 4082.611 | 4090.522

Source: The authors.

Table 11. Nifty ENERGY Index Diagnostics for model selection

M-GARCH | EGARCH | TGARCH
AIC -5.922346 | -5.937889 | -5.937719
SC -5.893313 | -5.908857 | -5.908686
HQC -5.911425 | -5.926968 | -5.926797
LL 3661.087 3670.678 3670.572

Source: The authors.

Table 12. Nifty 200 Index Diagnostics for Model Selection

M-GARCH | EGARCH | TGARCH
AIC -6.535474 | -6.566244 | -6.571993
SC -6.506385 | -6.537155 | -6.542904
HQC -6.524530 | -6.555300 |-6.561049
LL 4029.584 4048.523 | 4052.062

Source: The authors.

Note from Table 9 to Table 12; AIC = Akaike
info criterion, SC = Schwarz criterion,
HQC = Hannan-Quinn criterion, LL. = Log
Likelihood

To determine the best-fitting model among
the GARCH-IN-MEAN, EGARCH, and
TGARCH models for each index, we

compared criteria such as the Hannan-Quinn,
Schwarz, and Akaike information criteria. As
detailed in Tables 9 through 12, the EGARCH
model from the GARCH family was found to
be the most suitable for the Nifty Oil & Gas
and Nifty Energy indices. Conversely, the
TGARCH model best fits the Nifty100 ESG
index and Nifty 200 index.
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Table 13. Results from the GARCH-IN-MEAN model

Conditional mean parameters for Nifty 200

Variable Co-effct. Std. Error z-Stat. Prob.
@SQRT (GARCH) 0.240247 0.106610 2.253522 0.0242
C -0.001187 0.000886 -1.339796 0.1803
AR (2) -0.983632 0.005032 -195.4738 0.0000
MA (5) 0.989551 0.004154 238.2316 0.0000
GARCH parameters

C 3.28E-06 7.77E-07 4.215654 0.0000
RESID (-1) 2 0127067 0.014953 8.497988 0.0000
GARCH (-1) 0.847395 0.018048 46.95308 0.0000

Conditional mean parameters for Nifty Energy

Variable Co-effct. Std. Error z-Stat. Prob.
@SQRT (GARCH) 0.393002 0.154228 2.548181 0.0108
C -0.003857 0.001814 -2.124326 0.0336
AR (2) 0.014478 0.032462 0.445997 0.6556
Variable Co-effct. Std. Error z-Stat. Prob.
MA (5) 0.016427 0.033357 0.492473 0.6224
GARCH parameters

C 1.08E-05 2.45E-06 4.403411 0.0000
RESID (-1) A2 0105140 0.013000 8.087474 0.0000
GARCH (-1) 0.833423 0.023149 36.00230 0.0000

Conditional mean parameters for Nifty Oil & Gas

Variable Co-effct. Std. Error z-Stat. Prob.
@SQRT (GARCH) 0.473307 0.165411 2.861403 0.0042
C -0.005099 0.002002 -2.547126 0.0109
AR (2) 0.028670 0.033544 0.854712 0.3927
MA (5) 0.048207 0.032917 1.464492 0.1431
GARCH parameters

C 1.60E-05 3.12E-06 5132548 0.0000
RESID (-1) A2 0.107686 0.011212 9.604778 0.0000
GARCH (-1) 0.803604 0.026542 30.27649 0.0000

Conditional mean parameters for Nifty100 ESG

Variable Co-effct. Std. Error z-Stat. Prob.
@SQRT (GARCH) 0.179174 0.107694 1.663725 0.0962
C -0.000537 0.000862 -0.622359 0.5337
AR (2) 0.012338 0.032611 0.378333 0.7052
MA (5) 0.014173 0.030301 0.467756 0.6400
GARCH parameters

C 2.51E-06 6.88E-07 3.651189 0.0003
RESID (-1) A2 0119827 0.014740 8129116 0.0000
GARCH (-1) 0.861077 0.017232 49.96913 0.0000

Source: The authors.
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Equations:
Variance Equation for Nifty 200 Index: h, = 3.28E-06 + 0.127067 u?_,+ 0.847395 h,_,
Interpretation:

The sum of coefficients is 0.974462 in a variance equation indicating of volatility for a
given shock.

Variance Equation for Nifty Energy Index: h; = 1.08E-05 + 0.105140 u?_, + 0.833423 h;_,
Interpretation:

The sum of coefficients is 0.938563 in a variance equation indicating of volatility for a
given shock.

Variance Equation for Nifty Oil & Gas Index: h; = 1.60E-05 + 0.107686 u?_, + 0.803604
he—y

Interpretation:

The sum of coefficients is 0.91129 in a variance equation indicating of volatility for a given
shock.

Variance Equation for Nifty100 ESG Index: h, = 2.51E-06 + 0.119827 u?_; + 0.861077
he-y

Interpretation:

The sum of coefficients is 0.980904 in a variance equation indicating of volatility for a
given shock.

Our volatility check turns out to be significant
as a result of portfolio theory testing. The
volatility indicator (GARCH term), which
displayed conditional volatility in the previous
period with a one-period lag, and the innovation
indicator (ARCH term), which displayed any
historical information relating to innovation or
disturbance, clearly show the signified results
of risk under the mean equation.

The risk and return relationship is shown in
detail by GARCH-M, together with whether
the asset in which you are investing is hedged
and offering the best protection against risk. If
the results from GARCH-M are significant it

Table 14. Results from the EGARCH model

means that it provides risk coverage and if it is
not significant it does not provide risk coverage.

The EGARCH-M finding showed in Table 14
and GARCH-M finding, Table 13. Except for
the Nifty100 ESG index, the SQRT (GARCH)
is found to be significant, indicating that the
assets in the Niftyl00 ESG index are not
effectively hedged and do not provide optimal
risk protection for investors. Consequently,
investors should consider other investment
options. It can be concluded that, compared
to the Nifty100 ESG index, investors in India
receive significantly better rewards from the
NI200 index, NEI index, and NO&GI index.

Conditional mean parameters for Nifty 200
Variable Coefficient Std. Error z-Statistic Prob.
C 0.000308 0.000223 1.379556 0.1677
AR (2) -0.910726 0.040758 -22.34491 0.0000
MA (5) 0.926094 0.035288 26.24378 0.0000
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EGARCH parameters

C@) -0.428747 0.055587 -7.713063 0.0000
C(5) 0156609 0.026058 6.010000 0.0000
Variable Coefficient Std. Error z-Statistic Prob.
C (6) -0.115403 0.011194 -10.30926 0.0000
C ) 0.966791 0.004842 199.6735 0.0000

Conditional mean parameters for Nifty Energy

Variable Coefficient Std. Error z-Statistic Prob.
C 0.000408 0.000384 1.063353 0.2876
AR (2) 0.051674 0.029514 1.750846 0.0800
MA (5) 0.032331 0.032167 1.005102 0.3148
EGARCH parameters

Variable Coefficient Std. Error z-Statistic Prob.
C@) -0.477169 0.078997 -6.040359 0.0000
C(5) 0.150902 0.021832 6.911847 0.0000
C (6) -0.099526 0.012740 -7.812139 0.0000
C () 0.958723 0.008214 116.7162 0.0000

Conditional mean parameters for Nifty Oil & Gas

Variable Coefficient Std. Error z-Statistic Prob.
C 0.000238 0.000410 0.5800661 0.5615
AR (2) 0.055586 0.030620 1.815355 0.0695
MA (5) 0.053020 0.031954 1.659235 0.0971
EGARCH parameters

C@4) -0.598654 0.072826 -8.220329 0.0000
C(5) 0.160718 0.014903 10.78440 0.0000
C (6) -0.114880 0.011363 -10.10984 0.0000
C () 0.945138 0.007976 118.5026 0.0000

Conditional mean parameters for Nifty100 ESG

Variable Coefficient Std. Error z-Statistic Prob.
C 0.000435 0.000249 1.745527 0.0809
AR (2) 0.035566 0.029757 1195245 0.2320
MA (5) 0.040378 0.029723 1.358451 0.1743
EGARCH parameters

C@4) -0.398800 0.052193 -7.640884 0.0000
C(5) 0149934 0.024332 6.162085 0.0000
C (6) -0.121337 0.011144 -10.88821 0.0000
C () 0.969680 0.004598 210.8734 0.0000

Source: The authors.

C (4) = Constant

C (5) = term beginning with oo (ARCH term)
C (6) = term beginning with v (leverage effect term)
C (7) = term beginning with 3 (GARCH term)

C (5) ARCH.
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C (6) gives your insight into how the sign of the shock influences the future volatility of an

asset’s returns

C (7) gives your insight into persistence of past volatility and how past volatility helps to predict

volatility in the future.

Equations:

Variance Equation for Nifty 200 Index

log(h,) = —0.428747 + 0.156609 j;ft—, —0.115403 J“tt_ +0.966791 log(he_x)
Variance Equation for Nifty Energy Index

log(h,) = —0.477169 + 0.150902 J’Z_] - 0.099526\7;—% +0.958723 log(hs—x)
Variance Equation for Nifty Oil & Gas Index

log(h,) = —0.598654 + 0.160718 ﬁ% —0.114880 J“tt_ +0.945138log(h_x)
Variance Equation for Nifty100 ESG Index

log(h,) = —0.398800 + 0.149934 ﬁ% - 0. 121337&‘1_1 +0.969680 log(h_x)

The ARCH term, denoted as C (5), p-value
of 0.0000, indicating its significance. This
means that the magnitude of shocks greatly
impacts return volatility. The leverage effect
term, C (6), also has a significant p-value
for all indices, as shown in Table 14. This
significance demonstrates that both positive
and negative news differently influence the
market, with the p-value for C (7) being
0.0000, suggesting that historical volatility
helps in predicting future volatility.

The positive signs of the terms in C (5)
illustrate a direct relationship between the
absolute values of past and current variance,
indicating that volatility rises with the
magnitude of the shock to the variance. The
leverage effect is highlighted by the negative
value of C (6), meaning that negative news

Table 15. Results from the TGARCH model

increases volatility more than an equivalent
amount of positive news.

The E-GARCH model reveals whether good
news predominates over bad news. When
the p-value is significant and results show
a notable difference between the impacts of
good and bad news, it can be concluded that
one type of news is more influential than the
other. The negative sign indicates that bad
news has a more substantial effect than good
news.

Table 14 shows that the p-value for C (6) is
significant for all indices, confirming that
good and bad news have different impacts
on the market. The fact that all coefficients
are negative signifies that, currently, negative
news outweighs positive news in the market.

Conditional mean parameters for Nifty 200
Variable Coefficient Std. Error z-Statistic Prob.
C 0.000376 0.000278 1.352943 01761
AR (5) 0.717714 0191619 3.745519 0.0002
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MA (5) -0.682359 ‘ 0.200402 -3.404947 ‘ 0.0007

TGARCH parameters

C 3.32E-06 4.94E-07 6.711487 0.0000

RESID (-1) A2 -0.013969 0.008087 -1.727283 0.0841

RESID -1 0191066 0.020211 9.453436 0.0000

A2#RESID (-1) <0)

GARCH (-1) 0.880531 0.012137 72.54900 0.0000
Conditional mean parameters for Nifty Energy

Variable Coefficient Std. Error z-Statistic Prob.

C 0.000465 0.000374 1.243116 0.2138

AR (2) 0.032110 0.031437 1.021406 0.3071

MA (5) 0.023932 0.031365 0.762993 0.4455

TGARCH parameters

C 1.23E-05 2.08E-06 5.918834 0.0000

RESID (-1) /2 0.013708 0.017714 0.773872 0.4390

RESID (-1) 0.145341 0.023819 6.101975 0.0000

A2%(RESID (-1) <0)

GARCH (-1) 0.838395 0.022939 36.54929 0.0000

Conditional mean parameters for Nifty Oil & Gas

Variable Coefficient Std. Error z-Statistic Prob.

C 0.000270 0.000405 0.666646 0.5050

AR (2) 0.038611 0.032358 1.193270 0.2328

MA (5) 0.049498 0.031165 1.588264 01122

TGARCH parameters

C 1.44E-05 2.09E-06 6.862035 0.0000

RESID (-1) /2 -0.000275 0.013629 -0.020186 0.9839

RESID -1) 0151836 0.020603 7.369438 0.0000

A2*%(RESID (-1) <0)

GARCH (-1) 0.838372 0.019523 42.94368 0.0000
Conditional mean parameters for Nifty100 ESG

Variable Coefficient Std. Error z-Statistic Prob.

C 0.000435 0.000249 1.745527 0.0809

AR (2) 0.035566 0.029757 1.195245 0.2320

MA (5) 0.040378 0.029723 1.358451 0.1743

TGARCH parameters

C 2.94E-06 4.69E-07 6.271408 0.0000

RESID (-1) A2 -0.017775 0.009301 -1.911150 0.0560

RESID -1 0187055 0.019734 9.478782 0.0000

A2#RESID (-1) <0)

GARCH (-1) 0.888495 0.011846 75.00114 0.0000

Source: The authors.
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Equations: h, =y, + yu?_;+ 0 u?_; de_q + 3 hy_y

Variance Equation for Nifty 200 Index: h, = 3.32E-06 -0.013969 u?_, + 0.191066 u?_,
di_q1 +0.880531 hy_4

According to the equation, the coefficient for the presence of asymmetry is 0.191066 and
the estimate for the negative shocks is -0.013969. Bad news has a higher impact than good
news since 0.177097 (y+6) > -0.013969.

Variance Equation for Nifty Energy Index: h; = 1.23E-05 + 0.013708 u?_; +0.145341 u2_,
d,_, +0.838395 h,_,

According to the equation, the estimated number of positive shocks in the model is
0.013708, and the coefficient indicating the presence of asymmetry is 0.145341. Bad news
has a higher impact than good news since 0.159049 > 0.013708.

Variance Equation for Nifty Oil & Gas Index: h, = 1.44E-05 -0.000275 u?_; + 0.151836
uf , dy_q +0.838372 h,_,

According to the equation, the estimated value for the model's negative shocks is -0.000275,
while the coefficient for the presence of asymmetry is 0.151836. Bad news has a higher
impact than good news since 0.151561 > -0.000275.

Variance Equation for Nifty100 ESG Index: h, = 2.94E-06 -0.017775 u?_; + 0.187055 u?_,
di_q +0.888495 h,_,

According to the equation, the estimated value for the model's negative shocks is -0.017775,
and the coefficient for the presence of asymmetry is 0.187055. In this instance, since
0.16928 > -0.017775.

The conclusion that follows from our empirical findings is that traditional investing, as
represented by the NIFTY OIL & GAS and NIFTY ENERGY funds, beats our green
investing in the NIFTY100 ESG funds in India. According to the study, investment in green
industries appears to be riskier and more volatile for investors than traditional investing.
Therefore, it would be challenging for an INDIA investor to participate in green initiatives
that are focusing on issues of governance, social equity, and the environment.

Major Observation: 3. In terms of the Sharpe ratio, the Nifty

1.

The significant J-B statistic values across
all four-return series strongly reject the
hypothesis of normality, confirming non-
normal distributions for the studied series.
The Treynor ratio analysis revealed that the
Nifty Oil & Gas index recorded the lowest
value, while the Nifty 100 ESG index had
the highest among the indices examined.

Oil & Gas index outperformed others,
while the Nifty 100 ESG index posted
the lowest value.

The Jensen’s Alpha ratio analysis
showed that the Nifty Oil & Gas
index outperformed all other
indices, demonstrating superior
performance.
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5. A bi-directional causality was identified
between the Nifty Oil & Gas and Nifty
Energy return series.

6. The EGARCH model provided a good fit
for both the Nifty Oil & Gas and Nifty
Energy indices.

7. For the Nifty 100 ESG and Nifty 200
indices, the TGARCH model was
identified as the most suitable.

8. Findings from the GARCH-M model
indicated that SQRT (GARCH) was
significant for all indices except Nifty
100 ESG. This suggests that assets in the
Nifty 100 ESG index are not adequately
hedged, offering less risk protection.
Comparatively, investors in the Nifty
200, Nifty Energy, and Nifty Oil & Gas
indices are more significantly rewarded.

9. The EGARCHmodelresultsdemonstrated
that the market responds differently to
good and bad news. Negative coefficients
indicated that bad news had a stronger
impact on market behavior.

10. The TGARCH model results revealed
that except for Nifty Energy, all indices
experienced greater impacts from
negative shocks than positive ones.
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Abstract

Green Human Resource Management is increasingly recognized for integrating
employee well-being with environmental sustainability. This study conducts a thorough
bibliometric analysis of Green HRM research from 2012 to 2023, utilizing VOS Viewer
and Biblioshiny software to explore seven key research questions. Drawing on 404
records from the Scopus database, the analysis highlights a marked growth in academic
interest, reflecting a shift towards more strategic and technologically advanced HR
practices. The study’s visual representations and data tables offer valuable insights into
the evolving landscape of Green HRM. This research uniquely employs a bibliometric
approach to track the development of Green HRM, providing a solid foundation for future
investigations. The findings emphasize the critical role of Green HRM in advancing
human resource management and promoting sustainable practices, paving the way for
further innovation in the field.

Keywords: Green HRM; Scopus database; Bibliometric analysis; VOS viewer,
Sustainability.

1. Introduction

A branch of HRM known as “green human
resource management” (also known as “Green
HRM?”) focused on the necessity of linking
corporate operations with environmental
responsibility. Renwick et al. (2013), Ahmad
(2015), Singh et al. (2020), Aftab et al

(2023), and Renwick et al. (2008) were
among the many researchers who examined it
extensively. Using information from Scopus,
a massive database, this study conducted an
exhaustive bibliometric study of Green-HRM
research. Green HRM was an area of study
that sought to integrate environmentally
sustainable practices into frameworks for
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managing human resources. This field was
in its nascent stages of development. This
highlighted an increasing recognition of the
need to align organizational strategy with
ecological factors. In light of the worldwide
focus on sustainability in enterprises (Albino
et al., 2009), understanding the developments,
prevailing patterns, and main contributions
of the Green-HRM study was essential.
The main purpose of bibliometric research
was to evaluate the academic landscape,
ascertain the intellectual structure, highlight
noteworthy publications, and define new
problems in the subject of Green HRM. This
was accomplished through a systematic and
quantitative technique (Fawehinmi et al.,
2020). The present research aimed to fill a
gap in our understanding of Green-HRM
research by tracing its historical progression
and analyzing its present condition. The
vital junction of environmental and human
resource management disciplines could thus
be better explored in light of this information.

The growing importance of environmentally
conscious (Green-HRM), an interdisciplinary
discipline that combined HR principles with
those of environmental sustainability, was the
driving force behind the decision to conduct
this bibliometric inquiry (Castellano et al.,
2022). As organizations face increasing
pressure to integrate sustainable practices
into their operations, the field of Green HRM
has become more prominent. A bibliometric
analysis was an ideal choice for this research
project since it provided a methodical and
quantitative approach to comprehending
the scientific landscape surrounding Green-
HRM. Using the extensive Scopus database,
this analysis aimed to thoroughly evaluate
the current research literature. The analysis
scrutinized the development of the research,
ascertained noteworthy contributors,
and emphasized emerging patterns. The
findings had significant value for scholars,
practitioners, and policymakers who sought to
comprehend and contribute to the continuing
discourse on Green-HRM (Yang et al., 2019;

Bhatt et al., 2020). Bibliometric analysis
was an effective method for visualizing
the conceptual framework of Green-HRM
research, finding important publications,
and pinpointing areas that needed more
exploration. This method improved scholarly
discussions and had practical implications
for effectively integrating eco-friendly
practices into human resource management
frameworks.

1.1 Objective of the Research

To carry out a thorough bibliometric study of
Green HRM literature, this research utilized
the Scopus database. The study’s overarching
goals were:

e Identify and analyze Green HRM
research trends and patterns.

e Count the number of publications within
a certain time period.

e Assess authorship patterns, especially
those involving prominent authors and
collaborative networks.

In addition, the research aimed to
examine how Green HRM publications
were distributed across various journals,
identify important platforms and assess
the geographical distribution of research
contributions. The study aimed to reveal
Green HRM researchs thematic focus and
development through an extensive keyword
analysis. The focus of this research was
to comprehend better where Green HRM
research stood at the moment, to identify
influential figures, and to shed light on the
dissemination mechanisms of this subject.

1.2 Research Inquiries

The research gaps in the current literature on
Green HRM encompass the need to identify
developing themes within the area, explore
variances in the geographical distribution
of research, and address the absence of
collaborative efforts among specialists.
Additionally, analyzing potential biases in
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research findings, such as a disproportionate
focus on certain aspects of Green HRM or
inadequate coverage of specific regions,
highlighted  opportunities for  further
investigation. Differences between theoretical
research and industry practice were examined
by assessing the impact of Green HRM
research on real-world implementations
in companies and the effectiveness of
currently recognized strategies. Our goal in
this bibliometric study was to identify and
highlight current research deficiencies in the
field of Green HRM and provide guidance for
future studies to meet the evolving needs of
this research area. During this bibliometric
investigation, we specifically addressed the
following seven research questions (RQs):

RQIl: What is the distribution of paper
production by time period for the top-
producing countries?

RQ2: Who has published the most about
Green HRM?

RQ3: Which organizations are the most well-
known funders in this field?

RQ4: What are the most common keywords
mentioned at least ten times?

RQ5: What is the number of papers with a
citation count above fifty?

RQ6: What are the latest trends in Green
HRM over the past decade?

RQ7: What are the predominant theories
applied in Green Human Resource
Management studies?

2. Examination of Existing
Literature

Sustainability is a component of green
HRM, as discussed by Muster & Schrader
(2011) and Ren et al. (2018). Revamping the
hiring process to prioritize environmental
and social sustainability Employers can
effectively attract sustainable personnel by
emphasizing sustainability in job descriptions
and assessments, as suggested by Zhao

et al (2023). Green HRM encourages
employee engagement in sustainability
initiatives to improve an organization’s
ecological and societal influence (Dobers
& Wolff, 2013; Dobers & Wolff, 2017).
Incorporating sustainability criteria into
employee performance evaluations promotes
environmental and social accountability to
achieve sustainable results. Implementing
worker incentives for sustainability may
enhance company performance (Attaianese
& Duca, 2012; Kumar, P. 2022). Green
resource management (GRM) minimizes
an organization’s environmental impact by
focusing on waste reduction, sustainability,
and efficient use of resources (Opatha &
Arulrajah, 2014). Research indicates that
implementing Green HR practices reduces
energy consumption and decreases the release
of greenhouse gas emissions. In addition to
environmental concerns (Montalvo-Falcén
et al, 2023), green HRM includes social
responsibility, community engagement, and
business ethics. To reduce pollution in the
workplace, “green HRM” encourages eco-
friendly behaviors among workers (Roscoe
et al., 2019; Aftab et al., 2023). According
to environmental management studies,
Green HRM is essential to environmental
management. A combination of HR and
environmental = management  promotes
environmental  conservation  throughout
the entire firm. Green HRM integrates
compensation, training, development, and
hiring withenvironmental objectives (Teixeira
et al., 2016). Hadi et al. (2023) suggest that
Green HRM can boost productivity, foster
creativity, and improve employee retention.
Companies are adopting innovative HR
strategies to tackle challenges and remain
competitive. Green HRM aims to implement
environmentally sustainable HR practices,
giving firms a competitive advantage
(Gupta, 2018). The ability, motivation and
opportunity (AMO) theory, as proposed by
Yu et al. (2020), posits that human resource
management plays an important role in
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enhancing both human and organizational
performance, as supported by D. P. Kumar
(2019), Singh et al, (2020). Green hiring,
performance management, training, and
remuneration should encourage and support
environmentally friendly behavior, skills
related to sustainability, and chances for
environmental management (Renwick et al.,
2016). Integrating ecologically sustainable
human resources packages can improve
the overall efficiency of an organization.
Green HRM encompasses the processes of
recruiting, training, evaluating performance,
compensating, and engaging employees in
ecologically sustainable practices. These
approaches can improve the company’s total
efficiency (Memon et al., 2021; Gim et al.,
2022).

There has been a notable reaction to the
pressing requirement for businesses to
integrate  environmental  sustainability
into their operational structures, and one
prominent response is the emergence of
Green HRM, also referred to as Green
HRM (Tachizawa & Wong, 2015). The
emergence of Green HRM in the late 20th
century can be attributed to the broader
sustainability movement. This marked a
significant shift in acknowledging and
addressing the environmental impacts of
organizational actions (Ahmad, 2015; Shah
et al., 2023). Stone’s (2018) study illustrates
the increasing importance of sustainability
concepts in HR operations, including
recruiting, training, and performance
appraisal processes. A crucial aspect of this
change involves developing comprehensive
Green HRM strategies and policies, as
highlighted by Ren, Tang, & E. Jackson
(2018)increasingly salient questions not
yet studied in the broader human resource
management (HRM. According to Renwick
(2018), it is emphasized that the strategic
integration of sustainability objectives and
HRM practices has long-lasting benefits
(Paillé et al., 2020).

Furthermore, scholarly literature emphasizes
the importance of employee engagement in
effectively executing Green HRM (Human
Resource Management), as demonstrated by
research conducted by Aboramadan (2022).
Delmas and Pekovic (2019) highlight the
importance of employee engagement and
commitment in fostering environmentally
conscious human resource strategies. In
upcoming studies, Bai et al. (2021) propose
conducting thorough analyses of the cultural
and contextual factors that influence Green
HRM implementation. This underscores the
need for a deeper understanding of the diverse
elements that shape the advancement of
environmentally conscious human resource
practices (Song et al., 2023).

2.1 Bibliographic analysis has been used
in HRM research, but more research is
needed to examine this study:

Bibliometric analysis has become
increasingly important in HRM research
as a systematic approach to studying the
academic environment. Earlier research,
exemplified by Smith et al. (2017), examined
the intricacies of authorship trends in HRM
research, revealing prominent authors and
cooperative networks (Smith & Bititci, 2017;
Kumar et al., 2024). The study conducted
by Jones and Brown (2019) aimed to
analyze worldwide research patterns in
HRM, with a specific focus on investigating
regional distribution and the influence of
international collaboration. This research
extended the Stewart (2017) and Hoye et al.
(2018) findings. While our comprehension
of the wider HRM domain had significantly
advanced, a conspicuous dearth of research
on Green HRM remained. Few bibliometric
analyses examined the evolution, trends, and
cooperative networks of environmentally
sustainable HR practices. The absence of
this element emphasized the importance of
continuing the investigation into Green-HRM
research through a detailed bibliometric
review. This study helped address a gap in
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current Green HRM literature by utilizing
the extensive Scopus database. The study
assessed the development of Green HRM
literature, analyzed citation patterns and
influence, and identified emergent topics and
research areas not explored yet. Analysis was
meant to provide an inclusive comprehension
of the present state of research on Green
HRM, providing useful perspectives that
could direct future studies and impact the
advancement of sustainable HR practices in
both academia and industry

3. Methodology

This study examines scholarly articles
published from 2012 to 2023, focusing on
the progress in particulate matter research as
outlined by Bititci et al. (2012) and Kumar
et al. (2024). This period is recognized for
significant advancements in the Green HRM
field. The methodology employed is detailed
in Table 1. According to Furrer & Sollberger
(2007), these studies provide a systematic and
quantitative method to objectively evaluate
published works.

Table 1: Methodology for Gathering Data

Data-set Elsevier’s Scopus

Years 2012 to 2023

Areas of Subjects e Social science

e Accounting and Business management
e Organizational Behavior and Human Resource Management

Language English

Research keywords

“Green HRM” or “Green Human Resource Management”
TITLE-ABS-KEY (“Green Human Resource Management”) AND (LIMIT-
TO (SUBJAREA, “BUSI”) OR LIMIT TO (SUBJAREA, “SOCI”))

Source: Compiled by the author

3.1 Data Collection

The major objective of this research is to thoroughly examine the current literature on Green
Human Resource Management, with a specific emphasis on studies that investigate a particular
issue. At the beginning of any research, choosing the right database is essential. It’s important
to carefully evaluate the reliability of the selected database to ensure accurate results. For this
research, we utilized Scopus as its main source for the selected publications. Following the
filtering process, 404 papers were included in the analysis.

3.2 Data Analysis

Table 2: Data Analysis: Approaches and Aspects of Inquiry

Method Exploring the Seven Dimensions of Analysis
How is the distribution of research output categorized by periods across different
countries?
Authors who have produced the most works

Green HRM - -

bibliometric | Pocument provided by the funding sponsor

analysis Occurrences of the keywords that happen most often

A document that has been cited more than fifty times.

Recent trend over the past few years.

Predominant theories related to Green HRM

Source: Compiled by the author
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A bibliometric analysis was undertaken on
a collection of papers (Cobo et al., 2011;
Manuel J. Cobo et al., 2015; Kumar et al.,
2024) within a defined timeframe. Table
2 presents an in-depth analysis of various
approaches and aspects of inquiry related
to Green HRM. The methods discussed
include a bibliometric analysis focusing on
the distribution of research output across
different countries over periods. It identifies
prolific  authors, examines documents
provided by funding sponsors, and analyses
the frequency of keywords. Additionally,
the table explores documents cited more
than fifty times, recent trends in research,
and predominant theories associated with
Green HRM. This comprehensive approach
underscores the multifaceted nature of
research into sustainable human resource
management practices (Kumar et al., 2024).

4. Analysis and Discussion

The outcomes of a bibliometric analysis are
inherently shaped by the specific research
inquiries, datasets, and analytical tools
utilized during the study. This discussion
delves into the typical conclusions derived
from a bibliometric study based on our
research inquiries.

4.1 RQI: What is the distribution of the paper
count by time period for the top-producing
countries?

Identifying the countries of affiliation of
the most productive authors is necessary
for a bibliometric study on the distribution
of articles by period. Typically, the author’s
connections, as stated in the papers, provide
this information.

Figure 1: Displays the Number of Papers Categorized by Year

Figure 2: Paper Count by Country

Source: Scopus Database
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From 2012 to 2023, there has been a
significant increase in research in this sector.
China, Malaysia, Pakistan, and India are
taking the lead in Figure 2. This highlights
the need for continuous research into Green
HRM in order to enhance and expand this
concept, as well as its growing importance
in the workplace. Analyzing the distribution
of articles over time for the most productive
countries reveals significant trends in research
activity. Publications increased significantly
between 2012 and 2023, according to the
data, with the most notable increases seen
in China, Malaysia, Pakistan, and India.
The increasing significance of Green HRM
is reinforced by this upward trend (Green
HRM) in these regions. Figure 1 illustrates
this temporal distribution, highlighting the

leading role of these countries in advancing
Green HRM research. The continuous rise in
publications suggests a heightened focus on
integrating sustainable practices within HRM
frameworks, reflecting this field’s ongoing
evolution and relevance.

4.2 RQ2: Who has published the most about
Green HRM?

To identify the most prolific authors in
bibliometrics inside the Scopus databases,
one can search for publications in this field
and carefully examine their publishing
and citation records. Recognizing that the
term “prolific” is subjective and might vary
depending on metrics such as publication
counts, citation counts, or impact factors is
crucial.

Figure 3: Document Authored by Writers from 2012 to 2023

Source: Scopus Database

Figure 3 demonstrates that two writers have
displayed exceptional productivity on the
subject of Green HRM, contributing to more
than 14 research papers between 2012 and
2023. Furthermore, several other authors,
with more than six research papers, have also
made a respectable contribution. Identifying
prolific authors in Green HRM is critical
to understanding the fields intellectual
landscape. Our analysis of the Scopus database
(Figure 3) highlights two authors who have
significantly contributed to the literature,
each authoring more than 14 papers between
2012 and 2023. Several other researchers

have also made notable contributions,
with over six publications. These findings
emphasize the pivotal role of these authors
in shaping Green HRM discourse, providing
foundational knowledge, and driving future
research directions.

4.3 RQ3: Which organizations are the most
well-known funders in this field?

Researchon Green HRM, such asinvestigating
publishing and citation trends, receives
support from numerous organizations and
funders. Listed below are prominent backers
of research in this field (refer to Figure 4).
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Figure 4: Displays the Most Prominent Financiers

Source: Scopus Database

The funding landscape for Green HRM
research is characterized by support from
various prominent organizations. Figure 4
lists these key financiers, demonstrating the
diverse backing for research in this area.
These organizations’ involvement shows a
commitment to sustainable HRM practices
and knowledge advancement. This financial
support is crucial for fostering innovative
research and implementing Green HRM
practices globally.

44 RQ4: What are the most common
keywords mentioned at least ten times?

Bibliometric analysis examines the presence
and frequency of keywords within a specific
set of academic papers. The chosen keywords
can differ based on the field of study or the
investigated topic.

Figure 5: Displays the Keyword that Appears Most Frequently

Source: Scopus Database

Keyword analysis reveals the thematic focus
areas within Green HRM research. Table
3 and Figure 5 shows the most frequently
occurring keywords, such as “Human
Resource,” “Human Resource Management,”
“Environmental Management,” and
“Sustainable Development.” These keywords

reflect the core concepts and intersections
explored in the literature. The prominence of
terms related to sustainability and resource
management highlights the integration of
environmental considerations within HRM
strategies, signaling a shift towards more eco-
friendly organizational practices.
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Table 3: Most Frequent Work

Most frequent keywords Occurrences
Human Resource 78
Human Resource Management 67
Resource Management 59
Environmental Management 55
Sustainable Development 55
Resource Allocation 53
Human Resources Management 34
Green Human Resource 33
Management

Sustainability 33
Natural Resources Management 29

Source: Compiled by the author

Environmental management, Human resource
management,  sustainable development,
distribution of resources, green human
resource management, sustainability, and
management of natural resources are some of
the main terms that are discussed in this text.

4.5 RQ5: What is the number of papers with
a citation count above fifty?

Bibliometrics lets researchers study green
HRM literature citation patterns. Researchers
can identify major works, theories, models,
and individual contributions to the field
by analyzing highly referenced papers or
authors.

Figure 6: Displays the Number of Citations

Source: Scopus Database

Studying how papers are cited gives us clues
about their influence in the field. Table 4
and Figure 6 lists papers cited more than
fifty times, showing which have had a major
impact on Green HRM research. High citation
counts reflect these studies’ significance and

scholarly influence, revealing their pivotal
role in advancing theory and practice. This
examination emphasizes the crucial role of
specific publications in shaping foundational
knowledge and steering future research
directions.

Table 4: Citation Count

Papers have a citation count .Tot.a ! TCper | Normalized
Citations Year TC
SINGH SK, 2020, TECHNOL. FORECAST. SOC. CHANG. 741 185.25 10.62
PAILLE P, 2014, J. BUS. ETHICS 510 51.00 3.95
KIM YJ, 2019, INT. J. HOSP. MANAG. 487 97.40 4.69
JABBOUR CIJC, 2016, J. CLEAN. PROD. 433 54.13 245
TANG G, 2018, ASIA PAC. J. HUM. RESOUR. 376 62.67 312
ZAID AA, 2018, J. CLEAN. PROD. 373 62.17 3.09
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ROSCOE §, 2019, BUS. STRATEGY ENVIRON. 345 69.00 3.32
PHAM NT, 2019, TOUR. MANAG. 331 66.20 3.19
REN S, 2018, ASIA PAC. J. MANAG. 304 50.67 2.52
MASRI HA, 2017, J. CLEAN. PROD. 293 41.86 2.05

Source: Compiled by the author

The paper references a cumulative total
of 741 papers, with a yearly citation count
of TC. The articles consist of Singh et al.’s
2020 technical projection, Paillé er al. 2014
journal, Kim et al. 2019 journal, and Jabbour
& de Sousa Jabbour’s work. The list includes
the following publications: “2016 journal”
by Tang et al, “2018 Asian journal” by
Zaid et al,, “2018 journal” by Roscoe et al.,
“2019 journal” by Pham et al, “2019 tour
management” by Ren et al, “2018 Asian
journal” by Masri & Jaaron, and “2017
journal” by Masri & Jaaron. The citation
count is a standardized total.

4.6 RQ6: What have been the most recent
trends in the field of Green HRM over
the past decade?

One way to find patterns and trends
in Green HRM research is to use
bibliometrics. Research subject popularity,
academic institution collaboration
network mapping, and publication output
analysis are all part of the process.
Through this process, bibliometrics
provides a significant understanding
of the development and movement of
research within this domain.

Figure 7: Displays the Latest Patterns or Developments

Source: Scopus Database

Table 5: The Most Recent Trend

Most recent trends last 10 years in Green HRM freq year_ql | year_med | year_q3
human resource 78 2021 2022 2023
human resource management 67 2018 2020 2022
resource management 59 2021 2022 2023
environmental management 55 2018 2021 2022
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sustainable development 55 2019 2021 2023
resource allocation 53 2019 2021 2022
human resources management 34 2021 2022 2023
natural resources management 29 2019 2020 2022
pakistan 23 2023 2023 2023
human 20 2022 2023 2023

Source: Compiled by the author

Recent trends in Green HRM research, as
illustrated in Figure 7 and Table 5, show a
notable increase in focus areas such as HRM,
environmental management, and sustainable
development. The temporal analysis of
keyword occurrences indicates that research
interest has particularly surged between
2022 and 2023. This surge aligns with global
sustainability initiatives and the growing

emphasis on integrating environmental
considerations into HR practices. The
emerging trends reflect the dynamic

nature of Green HRM and its adaptation to
contemporary challenges and opportunities,
underscoring the fields relevance in promoting
sustainable organizational practices.

In the last ten years, Green HRM has
seen significant growth in many domains,

including HRM, environmental management,
sustainable development, resource allocation,
HRM, HRM in Pakistan, and management
of natural resources. The field of human
resource management witnessed the biggest
expansion between 2022 and 2023. In
summary, this bibliometric analysis offers a
thorough examination of the development,
major contributors, funding trends, thematic
emphases, and influential literature in Green
HRM research. The results underscore the
growing importance of sustainable HRM
practices and the ongoing expansion of
scholarly attention in this domain. Future
studies should leverage these insights to
delve deeper into how green practices can be
integrated into HRM and their implications
for  organizational = performance  and
sustainability.

4.7 RQ7: What are the predominant theories applied in studies of Green Human Resource

Management (GHRM)?
Table 6: Predominant Theories Related to Green HRM
Theoretical Description No. of Article
Framework Published
Stakeholder Theory Focuses on how organizations interact with 12
stakeholders, including the environment.
Institutional Theory Examines how organizations adopt practices 4
influenced by institutional pressures.
Resource-Based View | Encourages using internal resources and 49
(RBV) competencies to promote sustainability.

Source: Compiled by the author



36 | Parikalpana - KIIT Journal of Management [Vol. 20.2, December-2024]

Figure 8: Number of Theories

Source: Compiled by the author

According to SCOPUS articles, Table 6 and
Figure 8 summarizes the main theoretical
frameworks for Green Human Resource
Management. Stakeholder theory, with 12
publications, underscores the significance of
organizational interactions with stakeholders,
encompassing environmental considerations
as integral components of decision-making
processes. Institutional theory, represented by
4 articles, explores how organizations conform
to societal norms and pressures to adopt
environmentally sustainable HR practices.
The Resource-Based View (RBV), with a
substantial 49 articles, emphasizes leveraging
internal resources and capabilities to foster
sustainable practices within organizations.
These theoretical approaches help explain
how organizations incorporate environmental
issues into their HR strategy and how Green
HRM practices are adopted, implemented,
and effective in modern organizations.

5. Conclusion

In summary, this bibliometric analysis has
illuminated several key facets of Green
Human Resource Management through a
focused exploration of pertinent research
inquiries. By examining the distribution of
publications across time for top-producing
countries like China, Malaysia, Pakistan,
and India (RQ1), we have observed a notable

increase in scholarly output, underscoring
the rising prominence of sustainable HRM
practices in these regions. This trend
underscores a growing global emphasis on
integrating environmental sustainability into
HRM frameworks, reflecting the evolving
landscape of organizational practices.
Furthermore, identifying prolific authors
(RQ2) has provided insights into the
intellectual leadership within Green HRM,
highlighting their significant contributions
and guiding future research directions.
Similarly, an analysis of funding sources
(RQ3) has illustrated the diverse support
for research in this field, emphasizing the
collaborative efforts of various organizations
in advancing knowledge and implementation
of sustainable HRM practices worldwide.

Keyword analysis (RQ4) has revealed
recurring themes such as “Human
Resource Management,” “Environmental
Management,” and “Sustainable

Development,” reflecting the thematic focus
of Green HRM literature. These findings
underscore the multidisciplinary nature of
research in this domain and the integration
of environmental considerations within HRM
strategies.

Examining citation patterns (RQS5) has
identified seminal works that have shaped
Green HRM research, highlighting their
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impact on theoretical advancements and
practical applications. Finally, analysis of
recent trends (RQ6) has shown a surge in
research interest, particularly from 2022 to
2023, indicative of evolving priorities and
global sustainability initiatives influencing
HR practices, and RQ7 presents an
overview of the predominant theoretical
frameworks associated with Green Human
Resource Management. In conclusion, this
comprehensive analysis contributes to our
understanding of Green HRM’s evolution,
key contributors, funding dynamics, thematic
focus, and influential works. It underscores
the fields increasing relevance in fostering
sustainable organizational practices. It calls
for continued research to explore the further
integration of green initiatives within HRM
frameworks, ultimately contributing to
enhanced organizational sustainability and
performance in a rapidly changing global
landscape.

5.1 Relevance of the study

The outcomes of conducting a bibliometric
analysis on Green-HRM research using the
Scopus database exhibit diverse effects in
academic and management contexts. This
study has the potential to be an essential
reference for academics interested in
studying how environmental sustainability
and human resource management interact
with one another. This research offers a
comprehensive overview of significant
subjects, trends, and key figures in the field of
Green HRM through systematic analysis and
assessment of existing literature. This process
not only aids in identifying deficiencies and
areas requiring additional examination but
also contributes to developing a meticulously
structured repository of knowledge that can
direct theoretical foundations and upcoming
studies in the field of Green-HRM.

The findings derived from this bibliometric
research were immensely beneficial for
corporate leaders and HR experts in terms of
management. A thorough understanding of

key issues and effective practices in Green
HRM guided the creation and implementation
of environmentally friendly HR policies in
firms. The analysis concentrated on discerning
efficacious techniques, forthcoming trends,
and potential areas for improvement. The

program provided pragmatic guidance
on integrating eco-friendly  strategies
into personnel management, employee

engagement, and company culture. In
addition, managers utilized these findings to
assess their organization’s eco-friendly HR
initiatives in relation to industry trends and
standards, thereby fostering a more sustainable
and socially responsible work environment.
Ultimately, this research connected academics
and practical application, facilitating the
integration of  environmentally-focused
human resources strategies based on evidence
into organizational policies and decision-
making procedures.

5.2 Limitations

The limitations of bibliometric analysis,
which involves quantitatively assessing
publications and citations, are considerable.
This approach focuses primarily on
publications and citations, often neglecting
other research activities published reports,
and non-traditional productions like datasets.
The use of certain databases introduces a
sample bias, limiting the capacity to apply
the analysis to a broader context, especially
in interdisciplinary research or areas with
inadequate database representation. The
subjective nature of categorizing VOS viewer
data by subject highlights the necessity
for future academics to adopt innovative
approaches and utilize several databases,
such as Google, Web of Science, JSTOR, and
others, to ensure validation.

Moreover, the review’s findings align with
those of academic publications, except for
practitioner journals, which were excluded
due to accessibility challenges. The analysis
focuses mostly on the timeframe of the Green
HRM Representative phase, which spans
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from 2012 to 2023. While the list of articles
is broad, it could not encompass all relevant
references. Exercising prudence is essential
when evaluating bibliometric findings,
considering their limitations and considering
the context comprehensively.

5.3 Future scope for further research

Building upon the findings of this
bibliometric analysis, future research should
delve deeper into several key areas to
advance the understanding and application of
Green Human Resource Management (Green
HRM). Firstly, expanding the temporal
scope of analysis beyond 2023 could provide
insights into emerging trends and long-
term trajectories in Green HRM research.
This extended timeframe would -capture
evolving patterns and shifts in research
focus, especially in response to global
environmental challenges and regulatory
changes. Secondly, further investigation into
the geographical distribution of Green HRM
publications could explore emerging regions
and their contributions to the field. While
China, Malaysia, Pakistan, and India have
demonstrated significant research output,
examining other regions and their unique
approaches to integrating sustainability into
HRM practices could enrich comparative
analyses and foster global perspectives.
Thirdly, identifying and analyzing
interdisciplinary collaborations within Green
HRM research networks could illuminate

References

cross-disciplinary insights and innovative
methodologies.  Collaboration  between
environmental sciences, management studies,
and social sciences offers the potential
for holistic approaches to addressing
complex sustainability challenges within
organizational contexts.

Moreover, future studies should deepen
the analysis of influential authors and
their research trajectories in Green HRM.
Understanding the impact of individual
researchers and their networks on shaping
scholarly discourse and practice could inform
mentorship programs and collaborative
initiatives to nurture the next generation of
sustainability-focused HRM scholars. Lastly,
exploring the practical implications of Green
HRM theories and frameworks within diverse
organizational settings remains crucial.
Investigating how organizations implement
and adapt green practices, the barriers they
encounter, and the outcomes they achieve can
provide actionable insights for practitioners
and policymakers striving to foster sustainable
workplace environments. By addressing
these future research directions, scholars can
contribute to advancing knowledge, informing
policy, and enhancing practices that promote
sustainable development through Green HRM
initiatives. This ongoing exploration is vital in
ensuring that HRM practices evolve to meet
environmental sustainability challenges in a
rapidly changing global landscape.

1. Aboramadan, M. (2022). The effect of green HRM on employee green behaviors in higher
education: the mediating mechanism of green work engagement. International Journal of
Organizational Analysis, 30(1), 7-23. https://doi.org/10.1108/ijoa-05-2020-2190

2. Aftab,]., Abid, N., Cucari, N., & Savastano, M. (2023). Green human resource management
and environmental performance: The role of green innovation and environmental strategy
in a developing country. Business Strategy and the Environment, 32(4), 1782—1798. https://

doi.org/10.1002/bse.3219

3. Ahmad, S. (2015). Green Human Resource Management: Policies and practices. Cogent
Business & Management, 2(1), 1030817. https://doi.org/10.1080/23311975.2015.1030817



An Analysis of Green-HRM Research from The Scopus Database Using Bibliometric Methods | 39

10.

11.

12.

13.

14.

15.

16.

Albino, V., Balice, A., & Dangelico, R. M. (2009). Environmental strategies and green
product development: an overview on sustainability-driven companies. Business Strategy
and the Environment, 18(2), 83-96. https://doi.org/10.1002/bse.638

Attaianese, E., & Duca, G. (2012). Human factors and ergonomic principles in building
design for life and work activities: an applied methodology. Theoretical Issues in Ergonomics,
13(2), 187-202. https://doi.org/10.1080/1463922x.2010.504286

Bhatt, Y., Ghuman, K., & Dhir, A. (2020). Sustainable manufacturing. Bibliometrics
and content analysis. Journal of Cleaner Production, 260(120988), 120988. https://doi.
org/10.1016/j.jclepro.2020.120988

Bititci, U., Garengo, P., Dorfler, V., & Nudurupati, S. (2012). Performance measurement:
Challenges for tomorrow: Performance measurement. International Journal of Management
Reviews, 14(3), 305-327. https://doi.org/10.1111/j1468-2370.2011.00318.x

Castellano, R., Punzo, G., Scandurra, G., & Thomas, A. (2022). Exploring antecedents
of innovations for small-and medium-sized enterprises’ environmental sustainability:
An interpretative framework. Business Strategy and the Environment, 31(4), 1730-1748.
https://doi.org/10.1002/bse.2980

Cobo, M. J., Lépez-Herrera, A. G., Herrera-Viedma, E., & Herrera, E (2011). Science
mapping software tools: Review, analysis, and cooperative study among tools. Journal of
the American Society for Information Science and Technology, 62(7), 1382-1402. https://
doi.org/10.1002/asi.21525

Cobo, Manuel J., Martinez, M., Gutiérrez-Salcedo, H., & Fujita, E. (2015). 25 years at
knowledge-based systems: a bibliometric analysis. Knowledge-Based Systems, 80, 3—13.

Dobers, P., & Wolff, R. (2013). Managing the learning of ecological competence. In
Greening People: Human Resources and Environmental Management (pp. 271-288).
Greenleaf Publishing Limited.

Dobers, P., & Wolff, R. (2017). Managing the learning of ecological competence. In
Greening People (pp. 271-288). Routledge.

Fawehinmi, O., Yusliza, M. Y., Mohamad, Z., Noor Faezah, J., & Muhammad, Z. (2020).
Assessing the green behaviour of academics: The role of green human resource management
and environmental knowledge. International Journal of Manpower, 41(7), 879-900. https://
doi.org/10.1108/1JM-07-2019-0347

Furrer, O., & Sollberger, P. (2007). The dynamics and evolution of the service marketing
literature: 1993-2003. Service Business, 1(2), 93—117. https://doi.org/10.1007/s11628-006-
0006-7

Gim, G. C. W, Ooi, S. K., Teoh, S. T., Lim, H. L., & Yeap, J. A. L. (2022). Green human resource
management, leader-member exchange, core self-evaluations and work engagement: the
mediating role of human resource management performance attributions. International
Journal of Manpower, 43(3), 682-700. https://doi.org/10.1108/ijm-05-2020-0255

Gupta, H. (2018). Assessing organizations performance on the basis of GHRM practices
using BWM and Fuzzy TOPSIS. Journal of Environmental Management, 226, 201-216.
https://doi.org/10.1016/j.jenvman.2018.08.005



40

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

| Parikalpana - KIIT Journal of Management [Vol. 20.2, December-2024]

Hadi, H. K., Kautsar, A., Fazlurrahman, H., & Rahman, M. E W. (2023). Green HRM:
The link between environmental and employee performance, moderated by green work
climate perception. International Journal of Sustainable Development and Planning, 18(5),
1573-1580. https://doi.org/10.18280/ijsdp.1 80528

Hoye, R., Smith, A. C. T., Nicholson, M., & Stewart, B. (2018). Human resource
management. In Sport Management (pp. 140—166). Routledge.

Jabbour, C.J. C., & de Sousa Jabbour, A. B. L. (2016). Green Human Resource Management
and Green Supply Chain Management: linking two emerging agendas. Journal of Cleaner
Production, 112, 1824—1833. https://doi.org/10.1016/].jclepro.2015.01.052

Kim, Y. J., Kim, W. G., Choi, H.-M., & Phetvaroon, K. (2019). The effect of green human
resource management on hotel employees’ eco-friendly behavior and environmental
performance. International Journal of Hospitality Management, 76, 83-93. https://doi.
org/10.1016/}.ijhm.2018.04.007

Kumar, D. P. (2019). Relationship between performance management system (PMS) and
organizational effectiveness (OE): manufacturing enterprises in India. SCMS Journal of
Indian Management, ISSN, 0973-3167.

Kumar, P. (2022). Linking performance management systems (PMS) with organizational
development (OD). International journal of social ecology and sustainable
development, 13(1), 1-11. https://doi.org/10.4018/ijsesd.315316

Kumar, P., Prakash, K., Dimri, A., Khulbe, M., & Chandra Mishra, S. (2024). Using
bibliometric analysis to determine the role of cutting-edge technologies in the development
of future performance management system. Benchmarking An International Journal.
https://doi.org/10.1108/bij-07-2023-0477

Masri, H. A., & Jaaron, A. A. M. (2017). Assessing green human resources management
practices in Palestinian manufacturing context: An empirical study. Journal of Cleaner
Production, 143, 474—4809. https://doi.org/10.1016/j.jclepro.2016.12.087

Memon, M. A., Salleh, R., Mirza, M. Z., Cheah, J.-H., Ting, H., Ahmad, M. S., & Tariq, A.
(2021). Satisfaction matters: the relationships between HRM practices, work engagement
and turnover intention. International Journal of Manpower, 42(1), 21-50. https://doi.
org/10.1108/ijm-04-2018-0127

Montalvo-Falcén, J. V., Sdnchez-Garcia, E., Marco-Lajara, B., & Martinez-Falcé, J. (2023).
Green human resource management and economic, social and environmental performance:
Evidence from the Spanish wine industry. Heliyon, 9(10), €20826. https://doi.org/10.1016/j.
heliyon.2023.20826

Muster, V., & Schrader, U. (2011). Green work-life balance: A new perspective for green
HRM. German Journal of Human Resource Management, 25(2), 140-156. https://doi.
org/10.1177/239700221102500205

Opatha, H. H. D. N. P., & Arulrajah, A. A. (2014). Green human resource management:
Simplified general reflections. International Business Research, 7(8). https://doi.
org/10.5539/ibr.v7n8p101



An Analysis of Green-HRM Research from The Scopus Database Using Bibliometric Methods | 41

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Paillé, P., Chen, Y., Boiral, O., & Jin, J. (2014). The impact of human resource management
on environmental performance: An employee-level study. Journal of Business Ethics,
121(3), 451-466. https://doi.org/10.1007/s10551-013-1732-0

Paillé, P., Valéau, P., & Renwick, D. W. (2020). Leveraging green human resource practices
to achieve environmental sustainability. Journal of Cleaner Production, 260(121137),
121137. https://doi.org/10.1016/j.jclepro.2020.121137

Pham, N. T., Tuckovd, Z., & Chiappetta Jabbour, C. J. (2019). Greening the hospitality
industry: How do green human resource management practices influence organizational
citizenship behavior in hotels? A mixed-methods study. Tourism Management, 72, 386—-399.
https://doi.org/10.1016/j.tourman.2018.12.008

Ren, S., Tang, G., & E. Jackson, S. (2018). Green human resource management research
in emergence: A review and future directions. Asia Pacific Journal of Management, 35(3),
769-803. https://doi.org/10.1007/s10490-017-9532-1

Renwick, D. W. (2018). Towards an understanding of green human resource management.
Contemporary Developments in Green Human Resource Management Research: Towards
sustainability in action.

Renwick, D. W, Jabbour, C. J., Muller-Camen, M., Redman, T., & Wilkinson, A. (2016).
Contemporary developments in Green (environmental) HRM scholarship. The International
Journal of Human Resource Management, 27(2), 114-128. https://doi.org/10.1080/0958519
2.2015.1105844

Renwick, D. W. S., Redman, T., & Maguire, S. (2013). Green human resource management:
A review and research agenda: Green human resource management. International Journal
of Management Reviews, 15(1), 1-14. https://doi.org/10.1111/j.1468-2370.2011.00328.x

Renwick, D. W. S., Redman, T., & Maguire, S. (2008). Green HRM: A review, process
model, and research agenda. University of Sheffield Management School Discussion Paper,
1(1), 1-46.

Roscoe, S., Subramanian, N., Jabbour, C. J. C., & Chong, T. (2019). Green human
resource management and the enablers of green organizational culture: Enhancing a
firm’s environmental performance for sustainable development. Business Strategy and the
Environment, 28(5), 737-749. https://doi.org/10.1002/bse.2277

Shah, P., Singh Dubey, R., Rai, S., Renwick, D. W., & Misra, S. (2023). Green human
resource management: A comprehensive investigation using bibliometric analysis.
Corporate Social Responsibility and Environmental Management.

Singh, S. K., Giudice, M. D., Chierici, R., & Graziano, D. (2020). Green innovation and
environmental performance: The role of green transformational leadership and green
human resource management. Technological Forecasting and Social Change, 150(119762),
119762. https://doi.org/10.1016/j.techfore.2019.119762

Smith, M., & Bititci, U. S. (2017). Interplay between performance measurement and
management, employee engagement and performance. International Journal of Operations
& Production Management, 37(9), 1207-1228. https://doi.org/10.1108/ijopm-06-2015-0313



42

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

| Parikalpana - KIIT Journal of Management [Vol. 20.2, December-2024]

Song, D., Bai, Y., Wu, H., & Wang, X. (2023). How does the perceived green human
resource management impact employee’s green innovative behavior?-From the perspective
of theory of planned behavior. Frontiers in Psychology, 13.

Stewart, P. J. (2018). Expatriation and International Human Resource Management. Open
Dissertation Press.

Stone, M. (2018). Plato, environmental sustainability, and social justice. Athens Journal of
Humanities and Arts, 5(1), 105-118. https://doi.org/10.30958/ajha.5.1.6

Tachizawa, E. M., & Wong, C. Y. (2015). The performance of green supply chain
management governance mechanisms: A supply network and complexity perspective.
Journal of Supply Chain Management, 51(3), 18-32. https://doi.org/10.1111/jscm.12072

Tang, G., Chen, Y., Jiang, Y., Paillé, P., & Jia, J. (2018). Green human resource management
practices: scale development and validity. Asia Pacific Journal of Human Resources, 56(1),
31-55. https://doi.org/101111/1744-7941.12147

Teixeira, A. A., Jabbour, C. J. C., de Sousa Jabbour, A. B. L., Latan, H., & de Oliveira,
J. H. C. (2016). Green training and green supply chain management: evidence from
Brazilian firms. Journal of Cleaner Production, 116, 170-176. https://doi.org/10.1016/j.
jelepro.2015.12.061

Yang, D., Wang, A. X., Zhou, K. Z., & Jiang, W. (2019). Environmental strategy, institutional
force, and innovation capability: A managerial cognition perspective. Journal of Business
Ethics, 159(4), 1147-1161. https://doi.org/10.1007/s10551-018-3830-5

Yu, W, Chavez, R., Feng, M., Wong, C. Y., & Fynes, B. (2020). Green human resource
management and environmental cooperation: An ability-motivation-opportunity and
contingency perspective. International Journal of Production Economics, 219, 224-235.
https://doi.org/10.1016/].ijpe.2019.06.013

Zaid, A. A., Jaaron, A. A. M., & Talib Bon, A. (2018). The impact of green human resource
management and green supply chain management practices on sustainable performance:
An empirical study. Journal of Cleaner Production, 204, 965-979. https://doi.org/10.1016/j.
jclepro.2018.09.062

Zhao, E, Wang, L., Chen, Y., Hu, W,, & Zhu, H. (2023). Green human resource management
and sustainable development performance: organizational ambidexterity and the role of
responsible leadership. Asia Pacific Journal of Human Resources.



Parikalpana - KIIT Journal of Management | 43

An Analysis of Rural Consumers’ Financial Behavior in the
Context of Financial Inclusion through FinTech

Aryan Priyadarshi*
Faculty of Commerce,
Siddharth University, Kapilvastu, Siddharthnagar, India
Email: priyadarshi605@ gmail.com
ORCID: https://orcid.org/0009-0009-6723-5676

Dr. Dinesh Prasad
Department of Commerce,
Siddharth University, Kapilvastu, Siddharthnagar, India
Email: drdineshprasad@suksn.edu.in

ORCID: https://orcid.org/0009-0000-2231-3567
DOI : 10.23862/kiit-parikalpana/2024/v20/i2/226735
*Corresponding Author: Aryan Priyadarshi

Declaration: This is our original work, and it is not submitted elsewhere or under consideration
for review. All authors contributed equally to the development of this manuscript.

Declaration of interest statement: The author(s) declare no conflict of interest.
Funding: This research received no external funding.

Acknowledgment: We are grateful to Siddharth University, Kapilvastu for providing the
research infrastructure for carrying out our study.

Ethical Conduct: The authors confirm compliance with the ethical standards of this journal,
as aligned with the “Ethical Responsibilities of Authors” and COPE guidelines. This
manuscript is original, unpublished, and free from fabrication, falsification, or inappropriate
manipulation. Proper citations and permissions for copyrighted materials are included, and
permissions for tools or scales used are confirmed. The authors have adhered to responsible
citation practices and ensured all author roles and orders are accurate upon submission.

Abstract

“Empowering women through financial inclusion and FinTech is not just a step towards
gender equality but a cornerstone for rural prosperity and sustainable economic growth.”

Better access to financial products & services is very essential for people in economically
underdeveloped areas to manage their finances effectively. FinTech and mobile money
services have grown quickly in emerging nations, especially after demonetization and
digitization initiatives. This study identifies critical success criteria for the adoption
of disruptive financial technologies for financial inclusion in rural areas. The study
uses empirical methodologies to evaluate the influence of technology on inclusion in
undeveloped regions in order to forecast future FinTech uptake in rural areas. Data
on financial behaviour, digital financial literacy, and financial inclusion were gathered
using a standardized online questionnaire. To assess how FinTech apps contribute to
financial inclusion in rural areas, a qualitative study of 257 questions was carried out.
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The results show that a major obstacle to the adoption of mobile-based transactions in
rural regions is a lack of financial and digital literacy. The adoption of FinTech solutions
is influenced by elements like system accessibility and usability. Even though financial
services are now more accessible and economic empowerment is being promoted,
issues including insufficient digital infrastructure and regulatory barriers still exist. It
provides information to help investors, regulators, and lawmakers create best practices
and optimize the social and financial advantages of FinTech. The study also offers ways
for financial institutions to handle cross-border transactions for low-income groups and
tactics for mobile service providers to offer affordable services.

Keywords: FinTech, Financial Inclusion, Digital Apps, Rural Population, Developing
Economies, Women development, Digital Financial Literacy

Paper type: Research paper

1. Introduction

A key component of sustainable economic
development, financial inclusion has drawn
more attention from around the world
because of its vital role in promoting stability
and economic progress (Hamdan, 2024).
Fundamentally, financial inclusion guarantees
that people and companies, irrespective
of their socioeconomic background, may
easily obtain financial services that can
be effectively employed to fulfill their
requirements. In addition to empowering
excluded populations, financial inclusion
promotes more social equality and increases
overall economic resilience by putting people
in touch with formal financial systems.

The integration of FinTech has revolutionized
the path toward achieving comprehensive
financial  inclusion.  FinTech,  which
encompasses innovative digital tools and
platforms, has emerged as a powerful catalyst
for bridging gaps in traditional financial
systems, especially in developing economies
where barriers to access are more pronounced.
Empirical  studies  highlight FinTech’s
transformative role in enabling underserved
populations to access formal financial
services, overcoming systemic inefficiencies,
and addressing structural barriers.

FinTechs quick growth in India may be
attributed to a number of factors, including

a large number of unbanked people, the
spread of mobile technology, and a strong
government push for financial inclusion. In
addition to improving access to financial
services, this dynamic has highlighted how
crucial it is to solve enduring issues including
regulatory gaps, infrastructural deficiencies,
and data privacy concerns in order to
maintain this momentum. Furthermore, the
promise of FinTech goes beyond simple
accessibility. By tackling important issues
like gender inequality, digital literacy, and
service affordability, it can promote a more
inclusive financial sector. To harness this
potential effectively, policies must focus
on strengthening digital infrastructure,
improving trust in digital platforms, and
creating a robust regulatory framework that
ensures consumer protection while fostering
innovation. A significant amount of scholarly
attention has been paid to the role that FinTech
apps play in promoting financial inclusion,
which has become a pillar of economic
growth. Several studies emphasize how
FinTech has transformed access to financial
services for underserved and marginalized
populations. In rural India, where systemic
barriers such as geographic isolation, lack
of formal banking infrastructure, and low
financial literacy persist, FinTech has proven
to be a vital enabler in bridging these gaps.
Digital platforms, mobile banking, and micro-
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lending technologies have facilitated access to
credit, savings, and insurance for previously
excluded demographics, significantly
improving their economic participation and
resilience.

Research further indicates that financial
literacy plays a decisive role in FinTech
adoption, especially among rural consumers,
where socio-economic disparities are more
evident. Educational initiatives tailored
to specific demographics, combined with
targeted strategies, can accelerate the
adoption of digital financial tools, paving
the way for deeper financial inclusion.
Ultimately, understanding the interplay
between FinTech innovation, stakeholder
participation, and government policy is
essential to unlocking its full potential in
transforming financial behavior, particularly
in rural and underbanked regions of India.
Exploring these dynamics provides insights
into strategies that can overcome challenges
and foster an inclusive, technology-driven
financial ecosystem.

11 Statement of the Problem

Even while financial inclusion has advanced
significantly in India over the last ten years,
there are still large gaps, particularly in rural
regions. Although a strong foundation has
been formed by government-led programs
like the Jan Dhan Yojana, Aadhaar-based
identification, and UPI, difficulties still
exist. The usage of financial services is
nevertheless constrained by problems such
inadequate digital literacy, income disparity,
lack of official identity, and low confidence in
financial institutions. The successful adoption
of FinTech solutions is hampered in rural
areas by even more significant obstacles, such
as poor digital infrastructure, erratic internet
access, frequent service interruptions, and
affordability issues. In addition, the issue
is made worse by complicated regulations,
disjointed policy execution, and worries
about cyber security and data privacy.
These obstacles limit small companies’

ability to integrate into the official financial
ecosystem, especially micro and small
enterprises (SMEs), and they also widen the
gap in financial inclusion. The significance of
FinTech apps in overcoming these challenges
is indisputable. By offering innovative
solutions like digital wallets, micro-lending
platforms, and mobile banking, FinTech
holds immense potential to simplify access to
financial services and empower marginalized
communities. However, realizing this
potential requires a nuanced understanding
of the unique barriers faced by different
demographics and regions within India.
Thus, the problem lies not just in bridging the
gap in financial access but also in ensuring
equitable, secure, and sustainable adoption of
FinTech solutions in India’s rural and semi-
urban regions. Addressing these challenges
is imperative to achieve inclusive economic
growth and foster financial resilience among
the underserved.

1.2 Objectives of the Study:

1. To examine the influence of FinTech
solutions on financial inclusion
among rural consumers, emphasizing
accessibility, usage, and adoption trends.

2. To investigate demographic variations,
with a specific focus on the gender gap,
in the adoption and utilization of FinTech
services among rural consumers.

3. To examine the primary obstacles and
challenges rural consumers encounter in
utilizing FinTech platforms for financial
inclusion, focusing on technological,
social, and financial barriers

2. Literature Review

In the context of rural India, research point
out the transformative role of FinTech apps
in enhancing accessibility & usability of
financial services. For instance, FinTech
solutions like Aadhaar-enabled payment
systems, mobile wallets, and unified payments
interfaces (UPI) have significantly expanded
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financial access for rural consumers
(Mhlanga, D. (2022). These innovations have
reduced dependency on cash transactions and
increased participation in the formal economy.
However, despite these advancements,
challenges such as low digital literacy, lack
of internet connectivity, and concerns over
data privacy remain prevalent (priyadarshi
et al., 2025). Gender disparities in access to
digital financial services are another pressing
concern, as women in rural India often
face greater obstacles in adopting FinTech
solutions compared to their male counterparts
(priyadarshi et al., 2025).

2.1 Role of FinTech in Financial Inclusion

FinTech innovations have significantly
expanded access to financial services,
empowering rural communities by providing
affordable and convenient solutions (G.K.S.
& Dr. SK., 2023). These innovations bridge
gaps in financial access through mobile
banking, digital wallets, and microfinance
platforms, addressing the unique challenges
faced by underbanked populations (R.K.,
2023). The adoption of FinTech platforms has
demonstrated a positive impact on financial
services accessibility and usage. Similarly,
studies highlight the mediating role of digital
financial literacy and regulatory support in
enhancing FinTech adoption (Angeles, 2022).

FinTech has been identified as a key driver of
financial inclusion, especially in developing
countries (Mhlanga, 2024). Mahmud et al.
(2023) emphasized the sustainable growth
potential of the FinTech ecosystem in these
regions, suggesting that it bridges gaps in
access to financial services by offering digital
platforms that cater to previously excluded
populations. Similarly, Maknickiené¢ and
Lapkovskaja (2024) explored the broader
impact of FinTech on financial ecosystems,
noting that FinTech innovations are integral
to the inclusive finance landscape, which
aligns with the economic empowerment of
underserved populations, particularly in rural
areas.

2.2 Consumer Behaviour
Financial Literacy

and Digital

DFL plays a crucial role in influencing rural
consumers’ behaviour towards FinTech
apps adoption (Zubairu, 2024). Research
by Aryan et al. (2024) underscores that
digitally literate consumers are more likely
to use FinTech services effectively, leading
to improved financial outcomes. However,
rural consumers often face barriers such
as lack of trust, limited awareness, and
infrastructural challenges, which must be
addressed to enhance adoption (Priyadarshi
et al., 2024). The adoption of FinTech by
rural consumers is heavily influenced by
digital literacy, as discussed by Mulyono
(2023).

2.3 Impact on Rural Economic
Empowerment

The influence of FinTech on economic
empowerment in rural areas has been a focal
point of research. Miah (2023) argued that
FinTech plays a pivotal role in economic
empowerment by facilitating access to
financial products such as loans, savings,
and insurance, which are essential for
improving the economic standing of rural
populations. Studies reveal that FinTech can
narrow socio-economic gaps by promoting
financial empowerment among marginalized
groups, particularly women (Babar, 2023).
For instance, digital financial services
have been instrumental in enabling women
entrepreneurs to access credit and expand
their businesses (Hasan et al.,, 2023). In
addition to economic benefits, FinTech also
facilitates social inclusion by addressing
the needs of diverse user groups. The study
by Alkaseasbeh et al. (2023) highlights
how FinTech platforms support household
entrepreneurs, driving informal sector
growth. Moreover, the transformative impact
of FinTech on banking services is evident
through enhanced efficiency and accessibility
(Alsmadi et al., 2023).
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24 Gender and Socio-Economic
Factors

The financial behaviour of rural consumers is
alsosignificantly influencedby socioeconomic
conditions and gender differences.. Mpofu
(2023) addressed the gender dimension in
digital financial inclusion, noting that women
in rural areas often face greater barriers to
accessing financial services due to socio-
cultural constraints and lower levels of
financial literacy. In line with this, Rahayu et
al. (2023) examined the relationship between
digital financial literacy and women’s
economic empowerment, emphasizing the
role of FinTech in bridging gender gaps. They
maintained that women in rural areas are more
likely to use FinTech platforms for payments,
savings, and other financial activities when
they possess the requisite digital and financial
literacy, which enhances their financial well-
being.

24 Barriers to FinTech Adoption in Rural
Areas

Nanduri (2021) pointed out that while FinTech
holds promise for financial inclusion, its
success depends on the availability of reliable
internet and mobile networks, which are often
scarce in rural areas. Despite its potential,
FinTech adoption faces several challenges,
particularly in rural areas. Issues such as
digital illiteracy, limited internet penetration,
and concerns over data privacy and security
are prevalent (Heng & Tok, 2022; Chandran
et al., 2022). Furthermore, regulatory hurdles
and inconsistent policies often hinder the
seamless integration of FinTech solutions in
rural markets (Adeola, 2022).

3. Research Methodology

Mixed method approach was used to
analyze the strategies, impacts, and
obstacles of FinTech in promoting financial
inclusion in rural India. Quantitative as
well as qualitative research methods were
employed to give a holistic approach for
the effectiveness of FinTech initiatives in

addressing financial inclusion gaps. By
combining numerical data with qualitative
insights, the study aimed to offer a balanced
evaluation of FinTech’s role in transforming
rural financial behavior and inclusion. The
target population included stakeholders
actively engaged in the financial ecosystem,
such as financial institutions, regulators,
FinTech companies, rural entrepreneurs,
and consumers. Purposive sampling was
employed to choose participants with
direct experience and expertise in FinTech
and financial inclusion efforts, ensuring
a representative sample that captured
varied perspectives. The sample size was
determined using data saturation, with
additional considerations for demographic
diversity across rural regions. Primary
data was collected through semi-
structured questionnaire and interviews
with stakeholders, incorporating a mix
of five-point Likert scale questions and
open-ended responses to explore nuanced
insights. Secondary data was drawn from
a wide range of existing literature, policy
reports, stats and government publications
on financial inclusion and FinTech in India.
Data collection tools included structured
questionnaires, interview guides, and
observational checklists. Demographic
and behavioral trends were examined
using descriptive  statistics including
mean, standard deviation, and frequency
distribution. Furthermore, to determine
the main factors impacting FinTech uptake
and its effects on financial inclusion,
sophisticated statistical approaches such
as factor analysis, regression analyses, and
correlation tests were employed.

4. Results and Discussions

The data presented was analyzed and
discussed using a two-step approach starting
with descriptive analysis and inferential
analysis informed by the information or data
collected through primary data source with
the help of questionnaires.
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Table A: Demographic information of the participants N=257

Variables Description Frequencies %o
Male 154 59.92
Gender Female 103 40.07
Below 20 58 22.56
20-30 115 4474
Age (Y«
ge (Years) 30-40 54 2101
More than 40 30 11.67
Upto 12 29 11.28
Education level Graduation 68 26.45
Post Graduation 121 47.08
Above Post Graduation 39 1517
Urban 142 55.25
Area of Residence Semi-Urban 29 11.28
Rural 86 33.46

Source: Primary data compiled by Researcher

The demographic information of the
participants  (N=257) provides valuable
insights into rural consumers’ financial

behavior in the context of financial inclusion
through FinTech in Table A. Males (59.92%)
outnumber females (40.07%), highlighting
gender disparities in FinTech adoption,
especially due to barriers for women in
rural areas. Most respondents (44.74%)
are aged 20-30, indicating higher adoption
among younger individuals, while only
11.67% are above 40, reflecting age-related
resistance. A significant portion (47.08%)
have postgraduate qualifications, linking
higher education to FinTech adoption. Urban
respondents (55.25%) dominate, but rural

challenges like poor connectivity underline
the need to address the urban-rural gap in
financial inclusion.

Implications for Financial Inclusion:

The dataset reveals a skew towards younger,
educated males predominantly residing
in urban areas. This demographic insight
suggests that FinTech solutions need to be
tailored to bridge the digital divide for older,
less-educated, and rural populations, ensuring
equitable financial inclusion. Gender-
targeted initiatives, alongside educational and
infrastructural support, could further enhance
the adoption and usability of FinTech in rural
settings.

Table B: Peoples awareness and knowledge of FinTech products

Paytm |PhonePe |PolicyBazaar |GooglePay |Groww |YONO,Kotak 811,
HDEFC, Axis Mobile etc
Responses | 257 257 257 257 257 257
X 0.69 0.89 015 0.59 0.37 0.48
M 0 1 0 0 0 0
SD 0.268 0456 0.358 0.255 0.129 0.23
02 0108 10.035 0.125 0.09 0.25 0.05

Source- Author’s Compilation



An Analysis of Rural Consumers’ Financial Behavior in the Context ... | 49

Table B provides insights into rural consumers’
awareness and knowledge of various FinTech
products, which is critical to understanding
their financial behavior in the context of
financial inclusion. The dataset shows that
PhonePe has the highest mean awareness
score (X = 0.89), showing that it is most
recognized and utilized FinTech platform
among rural consumers, followed by Google
Pay (X = 0.59). Interestingly, Paytm, despite
its early entry into the market, has a lower
mean score (X = 0.69), while Groww (X =
0.37) and banking apps like YONO, Kotak
811, HDFC, and Axis Mobile (X = 0.48) lag
further behind. PolicyBazaar has the lowest
awareness (X = 0.15), reflecting limited
penetration in rural areas.

The low standard deviation (SD = 0.129)
for Groww suggests consistent awareness
across the sample, while higher values for
PhonePe (SD = 0.456) and PolicyBazaar (SD
= (0.358) indicate variability in their reach
among respondents. This trend aligns with
the increasing reliance on unified payment
systems like PhonePe and Google Pay, which
are user-friendly and widely accepted in both
urban and rural markets. Furthermore, the
variance (0?) reinforces these findings, with

PhonePe having the lowest variability (o?
= 0.035), signifying stable and widespread
usage. In contrast, Groww (0? = 0.25) and
PolicyBazaar (02 =0.125) demonstrate greater
inconsistency in consumer knowledge and
awareness.

This analysis highlights the need for targeted
efforts to promote diverse FinTech solutions
among rural consumers. While payment
platforms like PhonePe and Google Pay
have achieved significant adoption, there is
considerable scope for increasing awareness
and usage of investment platforms like
Groww and insurance aggregators like
PolicyBazaar. Such efforts could play
an important role in enhancing financial
inclusion and empowering rural consumers
to participate actively in the digital financial
ecosystem.

Inferential Statistical Analysis on Financial
Inclusion through FinTech

Inferential analysis was conducted on the
Rural Consumers’ Financial Behavior in
the Context of Financial Inclusion through
FinTech using Regression analysis. Table C
below show the outcome of the analysis.

Table C
Model Summary °
M (R) (R? (Adjusted R?) Std. Error of the Estimate
1 .389¢ 41 12 .656

FinTech Services, Perceived Usefulness

a. Independent Variables: Accessibility of FinTech Services, Digital Financial Literacy, Usage of

b. Dependent Variable: Rural Consumers’ Financial Behavior*

* Rural Consumers’ Financial Behavior -This could include aspects like saving behavior, borrowing patterns, investment
decisions, or spending habits influenced by FinTech services.

ANOVA:*

Model (Sum of Squares) |(df) Mean Square (F) Significance
Regression | 3.085 4 .624 4.262 034>

1 Residual 38.526 238 402
Total 41.611 242

a. Dependent Variable: Rural Consumers’ Financial Behavior*

b. Predictors: Independent Variables: Accessibility of FinTlech Services, Digital Financial Literacy, Usage
of FinTech Services, Perceived Usefulness
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As shown in Table C, the regression analysis
conducted on Rural Consumers’ Financial
Behavior for Financial Inclusion through

FinTech showed that the independent
variables—Accessibility of FinTech
Services, Digital Financial Literacy,

Usage of FinTech Services, and Perceived
Usefulness—collectively explain 41% of
the variance in financial behavior. However,
the Adjusted R? value 0.12 indicates that,
after accounting for multiple predictors,
the model’s explanatory power is relatively
modest. The statistical significance of the
model (p = 0.034) suggests that these factors
are significantly associated with the financial
behavior of rural consumers. This indicates
that while FinTech accessibility, usage, and
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digital financial literacy have a positive
influence, other factors may also contribute
to shaping financial behavior. To enhance
the model’s predictive power, future research
could include additional variables such as
demographic factors (e.g., age, income) and
trust in FinTech platforms. It is also advised
that FinTech businesses and authorities
concentrate on expanding digital financial
literacy initiatives in rural areas and enhancing
the accessibility of digital financial services.
FinTech services could be adopted and used
more widely if customer perceptions of
their value are strengthened. More thorough
solutions for financial inclusion in rural areas
can be created by broadening the model and
improving tactics.

Table D: Regression Analysis —FinTech and its obstacles

Model Summary®

M R) (R*»)

(Adjusted R?) Standard Error

1 878 .58

12 651

a. Predictors: Regulatory Factors, Technological Advancements, Consumer Trust and
Awareness, Market Competition, Financial Barriers

b. Dependent Variable: Obstacles of FinTech*

consumer trust issues, etc

* This could include various obstacles such as regulatory challenges, technological limitations,

ANOVA:?*
Model Sum of df Mean F Sig.
Squares Square
1 Regression | 3.163 6 534 1.332 .000°
Residual 31.970 238 .305
Total 34132 244

a. Dependent Variable: Obstacles of FinTech*

ness, Market Competition, Financial Barriers

b. Predictors: Regulatory Factors, Technological Advancements, Consumer Trust and Aware-

As shown in Table D the regression analysis
highlights the relationship between obstacles
to FinTech adoption and key predictors,
including regulatory factors, technological
advancements, consumer trust and awareness,

market competition, and financial barriers.
With an R-value of 0.878, the model shows
a good association between the predictors
and the dependent variable, “Obstacles of
FinTech.” However, the adjusted R-Square
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of 012 indicates either overfitting or
inadequate explanatory power when taking
predictor complexity into account, whereas
the R-Square value of 0.58 indicates that the
model only explains 58% of the variance
in barriers. The model’s overall statistical
significance in understanding FinTech’s
challenges is confirmed by the ANOVA
results, which show a substantial F-value (p =
0.000). Even though the model is significant,
the comparatively high standard error (0.651)
suggests that there is unpredictability in the
data and that more research or predictor
improvement is necessary. The complex and
multifaceted challenges faced by FinTech
adoption in rural areas, as indicated by the
results of the regression model. The R-value
of 0.878 demonstrates a strong correlation
between the predictors (e.g., regulatory
factors, technological advancements,
consumer trust, and others) and the dependent
variable, “Obstacles of FinTech.” However,
the R-Square value of 0.58 reveals that
42% of the variability in obstacles is not
accounted for by these predictors, suggesting
other unexamined factors may also contribute
significantly to the challenges of FinTech
adoption.

Overall, the results suggest that while the
identified predictors provide meaningful
insights into the challenges of FinTech
adoption, they do not fully capture the entirety
of rural consumers’ financial behavior in
the context of financial inclusion. This
necessitates a deeper exploration of other
possible factors, such as cultural influences,
infrastructural deficiencies, or behavioral
hesitations, to develop a more comprehensive
understanding.

5. Conclusion

“An Analysis of Rural Consumers’ Financial
Behavior in the Context of Financial Inclusion
through  FinTech” provides insightful
information about how financial technology
can revolutionize the way rural communities’
financial needs are met. It emphasizes how

FinTech may increase accessibility, usability,
and financial literacy to close the gap between
underprivileged rural consumers and formal
financial services. Nonetheless, the results
highlight the complex issues that must be
resolved in order to optimize FinTech’s
influence on financial inclusion.

The demographic analysis reveals significant
disparities in FinTech adoption among rural
consumers, with younger, educated males
dominating the user base. This demographic
skew suggests that older individuals,
women, and less-educated populations
are underrepresented, likely due to socio-
cultural barriers, limited financial literacy,
and infrastructural challenges. Despite
these barriers, platforms such as PhonePe
and Google Pay have achieved widespread
recognition and adoption, demonstrating
the viability of user-friendly and accessible
digital financial services. Conversely,
limited awareness of investment platforms
like Groww and insurance aggregators like
PolicyBazaar highlights the need for targeted
efforts to diversify FinTech usage beyond
digital payments.

The regression analysis indicates that
key factors such as accessibility, digital
financial literacy, perceived usefulness,
and usability significantly influence rural
consumers’ financial behavior. However,
the model explains only a portion of the
variance, implying the presence of additional
unexplored factors such as cultural norms,
trust issues, and infrastructure deficiencies.
Furthermore, the obstacles to FinTech
adoption—including regulatory challenges,
technological limitations, and data privacy
concerns—remain critical impediments to
achieving comprehensive financial inclusion.

The study also emphasizes how crucial
digital financial literacy is in determining the
uptake of FinTech. Higher involvement with
digital financial services is demonstrated
by educated respondents, highlighting the
necessity of specialized educational programs
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to close the digital divide. Furthermore,
broader sociocultural barriers are reflected
in the gender gap in FinTech adoption,
highlighting the necessity of inclusive
policies to empower women and increase
their involvement in financial ecosystems.
The conclusion emphasizes the importance
of customer trust, supported infrastructure,
and stakeholder collaboration even as it
recognizes the advancements achieved by
FinTech in advancing financial inclusion. For
FinTech solutions to be adopted in rural areas
in a sustainable manner, these factors must be
addressed.

The report concludes that while FinTech
has emerged as a vital enabler of financial
inclusion, its full potential has not yet been
realized.. To remove current obstacles,
legislators, financial institutions, FinTech
businesses, and community leaders must work
together. FinTech can significantly change
the financial behavior of rural consumers
and propel sustainable economic growth
in underserved areas by enhancing digital
infrastructure, promoting digital and financial
literacy, building trust in digital platforms,
and putting gender-inclusive strategies into
practice.

5.1 Insights and Strategic
Recommendations

I. Improving Digital Infrastructure:

o To guarantee continuous access to
FinTech platforms, fortify mobile

network infrastructure and internet
connectivity in rural and isolated
locations.

o Implement government-led initiatives

such as subsidies or public-private
partnerships  to  expand  digital
infrastructure.

II.

II1.

IV.

Enhancing Financial Literacy:

Launch targeted financial literacy
programs focusing on the unique
needs of rural populations, especially
addressing the gaps for women and older
individuals.

Collaborate with educational institutions
and community leaders to promote
awareness of FinTech services and their
benefits.

Gender-Inclusive Strategies:

Design specialized programs that
empower women to participate in
financial decision-making, such as
microfinance training sessions delivered

through mobile apps.

Develop women-centric FinTech
solutions and campaigns to address the
adverse effect of gender gap in financial
inclusion.

Promoting Awareness of Diverse

FinTech Solutions:

Conduct widespread awareness
campaigns about underutilized FinTech
platforms like Groww (investments) and
PolicyBazaar (insurance) to diversify
consumer engagement.

Encourage FinTech providers to
localize content and services in regional
languages to cater to rural audiences.

Building Consumer Trust:

Enhance consumer confidence in
FinTech platforms through stringent data
privacy policies, transparent regulatory
measures, and public awareness about
cybersecurity practices.

Introduce consumer feedback
mechanisms to continuously improve
trust and satisfaction with digital
services.
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Abstract

The GSCM practices adoption is the critical path for realizing the performance goals
of a firm. The earlier literature emphasizes various resources — internal and external
based on various theories including Resource Based Theory and Institutional Theory.
This research studied internal and external drivers and their impact on the performance
of logistic firms. The variation in GSCM practices is accounted for by the identified
internal drivers namely Top Management (TM), Green Practices (GP), Investment
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Recovery (IRY), Eco-Design (ED), and Pollution (POLLU) of a firm. Of the five internal
drivers, and two external drivers namely Legislation and Competitive Pressure. Of
these variables, only ED and POLLU are not found as significant variables for GSCM
practices, hypotheses related to other variables were accepted. An adoption of GSCM
practices was a strong predictor of firm performance.

Keywords: Green Supply Chain Management Practices, Key Divers, Firm Performance

Paper Type: Empirical Paper

1. Introduction

Firms are increasingly  recognizing
the negative environmental impacts of
operational and manufacturing processes
(Touboulic & Walker, 2015). Researchers
worldwide are actively investigating the
effects of integrating environmentally
friendly practices into business operations
(Al Khatab & As’ad 2015). The concept
of supply chain management (SCM) has
evolved towards a more environmentally
conscious approach, prioritizing efficiency
(Touboulic & Walker, 2015). Over the
past four decades, SCM has presented
environmental challenges, prompting
strategic development to align with business
coordination. To meet the expectations of
end customers, it is necessary to integrate
business processes with environmentally
friendly strategies (Green et al., 2012). This
involves implementing strategies such as
green purchasing, green manufacturing,
green design, green packaging, and green
marketing (Islam et al., 2017). Each of these
strategies has its distinct characteristics, with
various methods of implementation aimed
at improving a firm’s performance (Green
et al., 2012). An effective supply chain
performance positively influences the firm
performance and competitive advantage
(Jamshi & Ganeshkumar 2017) and supply
chain integration facilitates SMEs to obtain
better performance (Didonet et al., 2016).

The GSCM practices adoption is the critical
path for realizing the performance goals of
a firm. The earlier literature emphasizes
various resources — internal and external

based on various theories including Resource
Based Theory and Institutional Theory. The
studies described that Green Purchasing
(GP), Green Packaging (GPG), Eco-Design
(ED), Green manufacturing (GM), Green
Marketing (GMG), Government Legislation
(GL), Institutional Pressure (IP), etc. Green
purchasing involves collaboration as well as
relationship aspects between organizations
and suppliers to develop environmentally
friendly products or services. Green
packaging refers to the use of reusable and
recyclable materials for packaging products
which results in conserving resources and
minimizing waste (Zhou, 2014). Eco-design
is a manufacturing process that reduces
resource and energy consumption (Green
et al.,, 2012). Green manufacturing focuses
on managing environmental waste in
manufacturing processes (Rusinko, 2007).
Green marketing promotes a product based on
environmental performance, encompassing
market analysis, integrated communication
practices, supplying, and pricing (Zampese
et al., 2016). Along with the aforementioned
internal drivers, a few external drivers also
influence firms to follow the GSCM practices
like government, legislation, institutional
pressures, etc.

Many Studies including Rehman et al., (2023),
Sahoo & Vijayvargy (2021), Mathiyazhagan
et al., (2020), and Zhu et al., (2005) were
focused on the internal drivers and GSCM
practices. A few studies addressed the
GSCM practices’ effect on performance. On
the other hand, few studies explored and
exhibited the relationship between GSCM
practices, firm performance, and both
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internal as well as external drivers. Very few
studies (Aslam et al,, 2018) addressed the
effect of external drivers, GSCM practices,
and firm performance. Chatzoudes and
Chatzoglou (2022), Duplooy et al., (2022),
Alhamli (2019), and Jinu Kurian (2018) have
identified the internal and external drivers of
GSCM practices and their effect on the firm
performance. Irrespective of the internal and
external drivers, the nature of studies by the
earlier researchers have concentrated on (a)
both empirical and descriptive, (b) identifying
dimensions or drivers and validating drivers
of GSCM Practices, and (c) linking GSCM
practice drivers and performance. In this
context, this research attempted to answer the
following research questions:

a) Which internal driver is the significant
influencer on GSCM practices?

b) Whether the inclusion of external
drivers with internal drivers improve the
explanatory power of GSCM practices?

c) Is there a positive effect of GSCM
practices on firm performance?

2. Literature Review

In a Seminal work Zhu & Sarkis (2004),
empirically estimated the effects of internal
drivers on firm performance in terms of
environmental and economic performance
and found a positive association. Additionally,
with hierarchical model estimated moderation
between Quality Management (QM) and Just
in time (JIT). It was found no interaction effect
of QM and JIT between GSCM and Firm
performance. Zhu et al., (2005) identified
four internal drivers (internal environment
management, external GSCM, eco-design,
and investment recovery) and three
dimensions of performance (environment,
operational and economic), through
exploratory factor analysis. However, did not
study the effect between GSCM practices
and performance. By adding two additional
drivers under GSCM practice with three
GSCM practices with three GSCM pressure,
Zhu & Sarkis (2007) estimated the mediation

effect of GSCM pressure between GSCM
practice and Performance. Holt & Ghobadian
(2009) brought a few additional drivers like
legislation, competitive, societal, and supply
as the driver of GSCM practices. The authors
have ranked their drivers, but not studied their
performance. Along with the internal drivers
Shekari et al., (2011) Identified and the driver
is and developed a few additional drivers of
GSCM which include cleaner Production and
pollution through factor analysis. Zhu et al.,
(2012) applied the Coordination theory and
estimated the effect of GSCM Practices on
firm performance - environmental, economic,
and operational. Initially, the study identified
drivers - internal and external and regressed
with dependent factors namely dimensions of
performance. Through mediation analysis, the
authors exhibited that coordination of internal
and external drivers of GSCM Practices is
essential to realize the performance at the firm
level. Along with the Green purchases, eco-
design, and investment recovery, cooperation
with customers (CWC) positively affected
the environmental performance but failed
to explain the economic performance. In
an Indian context, Barve & Muduli (2013)
used Interpretive Structural Modelling and
ranked 11 barriers to the Implementation of
GSCM practices in the mining industry. They
fund that ‘poor environmental awareness’
and ‘Poor Legislation’ are positioned as
important determinants of GSCM practices,
Mathiyazhagan et al, (2014) found top
management and government involvement
through legislation are not significant
barriers to the adoption of GSCM with Indian
Automotive SME’.

Sundaram et al., (2017) added reverse
logistics examined with GP, IR, ED, and
CWC and examined the Individual effect on
environmental and operational performance.
Except for internal environment management
and green purchases, no other drivers
impacted the GSCM practices of the Indian
pharma industry (Jinu Kurian, 2018). Aslam
et al., (2018) established the positive effect
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of customer pressure on GSCM practice,
not with legislation and enviropreneurship.
However, GSCM practice positively affects
economic and environmental performances.
Shohan et al., (2019) emphasized that
internal and external drivers significantly
influence the implementation of GSCM
practices. Along with the top management
and competitor pressure, customer pressure
strongly predicts the GSCM practices
(Wongthongchai, & Saenchaiyathon, 2019).
Kalyaz (2020) estimated individually
estimated the drivers of GSCM practice
identified by Zhu et al., (2007) on financial
performance through the mediation role
of environmental performance. In many
cases, the mediation role of environmental
performance was established. A very low
R? values were noted (less than 0.20).
Phrukeaphanrat & Kamolkitti Wong (2022)
established the high-level relationship
between drivers of GSCM practice and
firm performance by adding two drivers -

Figure 1: Conceptual Framework — Model 1

3.1 Hypotheses

3.1.1 Top Management (TM) and GSCM
Practices

Zhu & Sarkis (2004), Habib (2022), and
Chatzoudes et al., (2023) studies provide
insights  that internal  environmental
management (Top management) influences

green manufacturing and green distribution.
The investment recovery is only less than
0.50 compared to the other drivers of
GSCM practice. The R correlation Value
(R = 0.815) between GSCM practice and
business performance. Rehman et al.,
(2023) noted that GSCM practice does not
significantly affect green performance.

3. Conceptual Model And
Hypotheses

The research hypotheses are formulated
through a conceptual model that identifies
key variables. Figure 1 depicts the study
framework, encompassing seven independent
variables: Top  Management,  Green
Purchasing, Recovery, Eco Design, Pollution,
Legislation, and Competitors. This model
illustrates their impact on the implementation
of Green Supply Chain Management
(GSCM), which serves as the dependent
variable, ultimately influencing the firm’s
performance.

Figure 2: Conceptual Framework — Model 2

GSCM Practices and eventually increases
the firm performance. According to Zhu
& Sarkis, 2007 internal environmental
management (Top management) does not
affect environmental performance, based on
the above findings, this study hypothesized.

HI: Top Management positively influences the
GSCM Practices.
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3.1.2 Green Purchasing (GP) and GSCM
Practices

Zhu et al (2010), Shekari et al., (2011), Jinn
Kurien (2018), Kalpande & Toke (2021), and
Phurksaphanrat et al., (2022) have reported
that green purchasing positively influences
GSCM practices. Although Green purchasing
capabilities have a significant impact on
GSCM practices, the study by Green et
al.,, (2012), and Sundaram et al., (2017)
identifies there is no effect on environmental
performance. This study is interested in
finding out if is there any impact of green
purchasing on GSCM practices.

H2: Green Purchasing positively influences
the GSCM practices.

3.1.3 Recovery (IRY) and GSCM Practices

Sundaram et al., (2017), Kalpande & Toke
(2021), and Phurksaphanrat et al., (2022)
studies literature insights provide evidence
that investment recovery influences GSCM
Practices and eventually increases the firm
performance. Green et al., (2012) study has
explained no relation between investment
recovery and economic performance will
affect the firm performance, based on the
above findings, this study hypothesized.

H3: Recovery positively influences the GSCM
practices.

3.14 Eco Design (ED) and GSCM Practices

The utilization of inventories, scrap, and
resources is green material management
and firm performance. Green et al., (2012),
Sundaram et al., (2017), Kalpande & Toke
(2021) and Phurksaphanrat et al., (2022)
have reported that Eco Design positively
influences GSCM practices. Zhu & Sarkis
(2004), Green et.al.,, (2012), Sundaram et
al., (2017) Nye- Young Joe (2018), and Jinu
Kurien (2018) stated that Eco Design does
not influence GSCM practices. In this study,
the following hypothesis is proposed.

HA4: Eco Design positively influences GSCM
practices.

3.1.5 Pollution (POLLU) and GSCM
Practices

Zhu & Sarkis (2006) observed that higher
environmental awareness is the strongest
driver of GSCM practices. Barve & Muduli
(2013) observed that poor environmental
awareness acts as a bottleneck for GSCM
practices, and programs on environmental
pollution alleviation are an enabler for GSCM
practices (Sheu et al., 2005; Jaggernath &
Khan 2015). Thus, it is evident that there is
an association between pollution and GSCM
practices and the proposed hypothesis is that:

H5: Pollution awareness positively influences
the firms GSCM practices.

3.1.6 Legislation (LEGIS) and GSCM
Practices

Holt & Ghobadian (2009) and Kalpande &
Toke (2021) study literature insights that
provide evidence that legislation influences
GSCM Practices and eventually increases the
firm performance. The study by Zhu & Sarkis
(2007), Kaliyan (2017), and Jinu Kurien
(2018) stated that legislation or regulation
does not influence GSCM practices,
environmental and economical performance.
Based on the above findings, this study
hypothesized.

HG6: Legislation positively influences the firms
performance

3.1.7 Competitors (COMP) and GSCM
Practices

Sundaram et al., (2017), Kalpande & Toke
(2021), and Phurksaphanrat et al., (2022)
studies emphasized that investment recovery
influences GSCM Practices and eventually
increases the firm performance. proposed
that competitors on the firm performance
and GSCM Practices are insignificant. So,
this study concentrates on whether there is
any significant impact by the competitors on
GSCM Practices.

H7: Competitors positively influence the
GSCM Practices.
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3.1.8 GSCM Practices and Firm
Performance

Zhu et al., (2010), Green et al., (2012),
Sundaram et al., (2017), Aslam et al., (2018),
Kalpaande et al.,, (2021), Phurksaphanrat
et al., (2022), and Asamoah et al., (2023)
research works describe that GSCM Practices
influence Environmental, economic and
operational performance and eventually
influences the firm performance

H8: GSCM Practices positively impact the
firm performance (Firm_Perfm).

4. Methodology

The quantitative approach is applied to arrive
at the answers related to the drivers of GSCM
practices and GSCM practices’ influence on
the firm performance. This study focuses
on logistics firms located in Tamil Nadu,
intending to elucidate the current state of
Green Supply Chain Management (GSCM)
implementation and its associated practices.
The selection of participants was based on
their managerial roles, taking into account
their responsibilities in overseeing projects
with a focus on health, ecological, and safety
considerations. The total population for this
study comprised 800 individuals, including
managers, supervisors, and senior personnel
from both industries. A convenience
sampling technique was employed, and
to determine the sample size from the
population of 800, a confidence level of 95%
and a margin of error of 5% were considered.
The resulting calculated sample size was 260.
Consequently, all 260 targeted individuals
from these industries were approached, and
260 responses were received, with 256 of
them deemed valid.

The primary instrument for data collection
in this research was a self-administered
questionnaire. The questionnaire was
structured into three main sections: personal
information, general information on GSCM,
and questions about GSCM Implementation

and Firm’s Performance. The scaled items
related to internal drivers related to GSCM
practices namely TM, GP, IRY, and ED are
adopted from the study by Zhu & Sarkis
(2007). The POLLU related measurement
items are taken from the study by Shekari
et al., (2011). The external drivers and their
scales are adopted from the study of Holt &
Ghobadian (2009). The measurement scales
of firm performance are taken from the study
by Green et al., (2012). The modified version
of Green Logistic Management Practices
(Sarkis et al., 2010; Baah et al., 2019) are
used for measuring GSCM practices. The
5-point Likert scale was employed, allowing
respondents to express their opinions on a
spectrum ranging from 1 (Strongly Agree) to
5 (Strongly Disagree).

5. Results and Analysis
51 Sample Profile

The study sample profile indicates that 60%
are male and 40% are female. 70% of the
respondents are being the age group of less
than 40 years. The 90% of the respondents
are with the Undergraduate (28.2%) and
postgraduate (62%) qualifications. 84% of the
respondents’ experience is less than 3 years.
with job positions, 22% of the respondents
are owners and 20% are SCM managers.
Concerning firm-level variables, 67.8% of
the firms belong to small and medium-scale
firms, whereas 32.2% are large-scale firms.
On firm age, 72.2% are with less than 10
years. On ownership, 34.5% are Partnerships,
and 25.9% are sole proprietorships.

5.2 Reliability and Validity Results

The outer model is nothing but the
measurement model. The factor loading is
a true measure of the item reliability of the
constructs and the factor loadings of the
internal and external drivers along with other
constructs (GSCM and firm performance) are
in the range of 0.522 to 0.929 except for one
item under the environmental performance
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(0.304) and recovery (0.455), finally, the
individual items are about the threshold level
of at least 0.50 (Hair et al., 2016), therefore it
is noted that there is a reliability of the items
under each construct used in this study. The
composite reliability (CR) must be at least
0.64 (Hair et al., 2014) and the internal as
well as external drivers of GSCM practices
along with the firm performance of this study
are in the range between 0.749 and 0.939, thus
meeting the reliability test.

The convergent validity is tested with the
measure of average variance extracted (AVE)
of the constructs tested in the model. It is

Table 1: Reliability and Validity Results

noted that all the AVE values of the constructs
are well within the range of 0.49 - 0.84,
thus the Constructs fulfilled the convergent
validity threshold values. The discriminant
validity of the constructs was measured
with Heterotrail- Monotrait (HTMT) values
as well as Furnell-Larcker criterion values.
Under both traditional (Furnell-Larcker) and
non-traditional (HTMT), the construct values
highlighted the discriminant validity. For
multicollinearity, the values of VIF (Table
I) are below 5, thus the multicollinearity
is not witnessed among the internal and
external drivers, GSCM practices, and firm
performances.

Constructs Cronbach’s alpha Composite reliability AVE
™ 0.870 0.879 0.491
GP 0.855 0.870 0.642
IRY 0.694 0.749 0.543
ED 0.903 0.907 0.775
POLLU 0.907 0.912 0.843
LEGI 0.790 0.790 0.614
COMP 0.928 0.929 0.822
GSCM 0.872 0.879 0.609
Firm_Perfm 0.928 0.936 0.480
Table 2: Discriminant validity
Constructs | COMP ED Firm_ GP GSCM | IRY LEGI | POLLU | TM
Perfm
COMP 0.907
ED 0.676 | 0.880
Firm_Perfm 0.657 0.779 0.693
GP 0.658 | 0.824 | 0.770 | 0.801
GSCM 0573 | 0.654 | 0.783 0.744 0.781
IRY 0454 | 0.533 | 0.658 | 0.553 | 0.633 0.737
LEGI 0525 | 0.616 | 0.690 | 0.629 | 0.711 0.630 | 0.784
POLLU 0.748 0.713 0.673 | 0.641 0497 | 0.529 | 0533 0918
™ 0.382 | 0486 | 0.551 0.564 | 0.632 | 0.568 | 0.480 0.298 | 0.701
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5.3. Tested Research Model

The structural models of the study are of the two models. The 1st model is related to the test
of proposed models by Zhu et al., (2008), Zhu et al., (2012), Green et al., (2012), and several
authors like Sahoo & Vijay Vargy (2021), Sundaram et al., (2017), Al-Ghwayeen et al., (2018)

have applied and tested this model.

Table 3: Internal Drivers and GSCM Practices, and Firm Performance

Hypothesis Variables B t-value P values Accepted /
Not Accepted

H1 T™ -> GSCM 0.216 2.815 0.005 Accepted

H2 GP -> GSCM 0.448 4.208 0.000 Accepted

H3 IRY -> GSCM 0.239 3.958 0.000 Accepted

H4 ED -> GSCM 0.079 0.845 0.398 Not Accepted

H5 POLLU -> GSCM -0.035 0.567 0.571 Not Accepted

HS8 GSCM -> Firm_Perf 0.784 23.872 0.000 Accepted

Figure 3: Model 1 — internal drivers and
firm performance

Model 1 was run with a bootstrapping
method with a subsample size of 5000. The
value R2 explains that 65.5 percent of the
variation in GSCM practices is accounted
for by the identified internal drivers namely
Top Management (TM), Green Practices
(GP), Investment Recovery (IRY), Eco-
Design (ED), Pollution (POLLU) of a
firm. Of the five internal drivers, the path
coefficients of TM ($=0.216, p=0.005), GP
(B=0.448, p=0.000), IRY (P=0.267, p=0.000)
are positive and statistically significant.
Accordingly, hypotheses HI1, H2, and
H3 are accepted. The other two internal

drivers namely, ED (=0.079, p=0.398)
and POLLU (p=-0.035, p=0.571) are not
statistically significant, thus H4 and HS are
not accepted. The firm’s practice of eco-
design is an inner component that does not
positively to green communication (Aslam
et al., 2014). The eco-design contributes
to environmental performance, but not the
financial performance of the firm (Kalyar
et al.,, 2020). Zhu (2004) emphasized
that eco-design impacted environmental
performance, however low impact was
noted on economic performance. Joo et
al., (2018) noted there is a significant
relationship between ED and manufacturing
performance. When the firm has lower
pollution and/or environmental awareness
that acts as a barrier to the implementation
of GSCM practices, though the path
coefficient of pollution is negative, the
value is not statistically significant. The
path coefficient of the GSCM ($=0.784,
p=0.000) indicates there is a positive
effect of GSCM practices on the firm
performance and the value is statistically
significant, thus H8 is accepted. It is also
noted that 61.5 percent of the variation
in firm performance is explained by the
adoption of GSCM practices by the firms.
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Table 4: Internal and External Drivers Effect on GSCM Practices, and Firm Performance

Hypothesis Variables § t-value | P values Accepted /
Not Accepted

H1 T™ -> GSCM 0.223 3.131 0.002 Accepted

H2 GP > GSCM 0.256 | 3.453 0.001 Accepted

H3 IRY -> GSCM 0167 2.501 0.012 Accepted

H4 ED -> GSCM 0.061 0.602 0.547 Not Accepted

H5 POLLU -> GSCM -0139 | 1.774 0.076 Not Accepted

H6 LEGIS -> GSCM 0.316 | 3451 0.001 Accepted

H7 COMP -> GSCM 0.154 2.216 0.027 Accepted

HS8 GSCM -> Firm_Perfm 0.784 23.839 0.000 Accepted

In the tested Model 2, government legislation
(LEGIS) and Competitor pressure (COMP)
act as the external drivers or barriers, and
these variables are identified from studies
like Holt & Ghobadian (2009), Zhu et al.,
(2007) Shohan et al., (2019Sh), Zhu (2012),
Alhamali (2019) and Du Plooy et al., (2022).
The results of Model 2 exhibit that adding two
Constructs — LEGIS and COMP along with
other internal drivers (Model 1) explains 69.8
percent variation in GSCM practices. Like
Model 1, the two internal drivers namely ED
(B=0.061 in p=0.547) and pollution (f=-0.139,
p=0.076) are not statistically significant, thus
the hypotheses H4 and HS are not accepted.
The path coefficient of the internal drivers
namely, TM ($ =0.223, p=0.002), GP (=0.256,
p= 0.001), and IRY ( =0.167, p=0.012) are
positive as well as statistically significant and
the hypotheses H1, H2, and H3 are accepted.
The external drivers namely LEGIS (=0.361,
p=0.001) and COMP (p=0.154, p=0.027) stay
statistically significant, therefore hypotheses
H6 and H7 are accepted.

6. Discussion

Business  sustainability = nowadays  is
interwoven with environmentally friendly
production by firms. When resources are
scarce especially non-renewable and pressure
on green barriers many manufacturers adopt
green supply chain management (SCM)
practices (Zhu et al, 2005). Many researchers

at the initial momentum of GSCM practices
have concentrated on identifying drivers and/
or barriers of GSCM practices and linked
with the performance of the firm. GSCM
practices ensure the quality of product life
and preserve natural resources (Rostamifard
et al., 2014). The studies like Zhu et al.,
(2007), Zhu & Sarkis (2007), Shekari et al.,
(2011), Alhamati (2014) have identified both
internal and external drivers and/or barriers
of GSCM Practices.

Figure 4: Model 2 — Internal and External
drivers and firm performance

Among internal drivers of GSCM Practices,
many of the earlier studies have identified
top management, green purchasing, recovery,
eco-design, and pollution. The acceptance
of H1, the top management effect on GSCM
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practice exhibits, that top management is an
important facilitator for GSCM practices.
Further, the inclusion of GSCM Practices in
the mission by top management percolates
to the lower level of the organization and
delivers outcomes like minimum wastage
of Scarce resources, and production the
environmentally friendly products with
minimum utilization of natural resources
(Green et al., 2012).

Green purchasing is part of the green
supply chain practice (Sigian et al., 2021).
The processes and the methods of green
purchasing by the firm bring and/or enhance
the company reputation in the form of a
‘green’ reputed firm, thus green purchasing
practices positively impact the GSCM
practices (Rasit et al., 2019).

In many of the manufacturing-related
GSCM practices, Investment recovery is
not an important driver of GSCM practices
on performance. In this study investment
recovery is a significant predictor of GSCM
practices of logistic companies. Instead
of keeping assets idle, the disposition of
unutilized and under-utilized fleets may
positively drive the GSCM practices. In the
logistics industry, the elements of eco-design
fleets and eco-friendly operations of the firms
reduce the environmental impacts. However,
this study’s results are not supported. The
possible reason could be that eco-design fleets
have not been fully accepted and brought by
many negative effects of the pollution on
GSCM practices that less focus on pollution
prevention by the logistic firms.

The acceptance of legislation related to
GSCM Practices implies that the environment
and protection of natural resources legislation
by the different levels of government strongly

influence the producers to follow environment
Protection-related production and operations
processes to minimize and reduce pollution.
The success stories of competitors essentially
will be imitated by others (Bocken &
Allwood 2012). The positive path efficiency
of competitors GSCM Practices supports
the observation of various authors. Poor
legislation results in a negative effect on
GSCM practices (Maduli et al., 2013). Thus,
it is evident from there that two external
factors have a very positive effect on the
GSCM Practices of Indian industries. Overall,
effective GSCM practices positively impact
the firm performance in terms of economic,
environment, and operational performance.

7. Conclusion and Future Research

The main objective of this study is to highlight
internal. and external drivers of GSCM
practices and the effect of GSCM Practices
on the performance of logistics firms. The
Findings of the exhibits treat internal drivers
- top management Commitment, Green
purchasing, and investment recovery appear
to be important drivers of GSCM practices.
The other two internal drivers — Pollution,
and eco-design are not significant. On the two
external facilitators, government legislation
and Competitors (competitive pressure)
positively influence the GSCM Practices.
Finally, GSCM practices significantly affect
the firm’s performance. An attempts can also
be made the identify other potential external
drivers of GSCM practices would provide a
better picture and this can be one potential
area of research. In place of GSCM Practice,
the estimation of the direct effect of the
drivers on the three performance measures
shed new insight to GSCM researchers.
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Abstract

The study attempts to understand the influence of fundamental factors on popular pricing
multiples in the Indian market. For which the fundamental factors are divided into four
parameters, namely accounting fundamentals, market risk, growth parameters, and return
parameters. Both static and dynamic panel data approaches are applied for analysis. The
empirical findings based on static models reveal that growth parameters and ROCE
consistently show a positive and statistically significant impact on P/B ratio. Over half of
the fundamental factors significantly affect the P/E ratio in the pooled OLS and random
effect models, and the P/S ratio in the OLS model. The results from the dynamic models
reveal that almost all the fundamental factors are significant variables in explaining the
pricing multiples. These results are partly in line with the fundamental drivers discussed
by Damodaran (2007). This study is expected to contributes to the emerging market
literature on equity valuation by employing a panel data approach to compare valuations.
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1. Introduction

Valuationofequity sharesiscrucialincorporate
finance, particularly during major corporate
actions like public offerings, mergers, splits,
and the issuance of employee stock ownership
plans. A success that the company is typically
measured by its performance over time, and
firms that demonstrate strong performance
or profitability tend to attract investors
(Emudainohwo, 2016). Analysts also
regularly evaluate publicly traded stocks to
provide investment recommendations such as
buy, sell, hold, or overweight. One of the core
methods for determining the value of a stock
involves the discounting of its expected future
cash flows. This approach, however, requires
making numerous assumptions, which can
introduce a high degree of subjectivity into
the wvaluation process. Numerous studies
indicate a preference for clearer and more
straightforward system of measurement such
as the price-to-earnings (P/E) ratio over more
intricate valuation methods like discounted
cash flow analysis (Lie et al.,, 2002). The
analysts prioritize the P/E (price to earning)
ratio, while placing less importance on
methods like technical and beta analysis
for making investment decisions (Barker,
1999). Majority of analysts prefer using
valuation multiples (Demirakos et al., 2004).
In India, security analysts also frequently
employ valuation multiples, similar to their
global peers. This observation was supported
by a review of selected analyst reports,
which showed a prevalent use of multiples
in valuation analysis. Multiples provide a
straightforward approach to assessing the
value of a security by comparing significant
financial indicators. Essentially, a multiple
is a ratio that links a market value measure,
like a stock price of security, to a fundamental
economic driver, such as earnings. This tool
allows practitioners to benchmark companies
against others in the same industry or
against historical transactions based on
these financial indicators. This technique
is commonly used in fundamental analysis

of publicly traded companies, evaluations
during mergers and acquisitions, equity
investments, and the valuation of employee
stock ownership plans. This leads to the
question of what factors influence these
valuation multiples. Why would one security
trade at twenty-five times its earnings while
another trades at only ten times its earnings?
Various fundamental aspects could explain
such disparities, including profitability,
the robustness of the business model, cost
efficiencies, and the distinctiveness of the
product mix (Maniar, 2014). These aspects
often evident in financial ratios like profit
margins, return on equity, and growth
forecasts, which can impact the multiples.
Hence, the present study aims to identify
the important factors that drive valuation
multiples, particularly in the Indian market. It
explores which fundamental factors are most
relevant, determines their relative impact on
different multiples, and investigates whether
it is feasible to predict multiples based on a
combination of these fundamental factors.
To the best of author’s knowledge, there has
been no previous research employing panel
data (static and dynamic) models to analyze
the factors that affect pricing multiples. This
gap highlights the significance of this study
in contributing fresh perceptions to the field.

The rest of the paper is structured as follows:
the next section discusses the literature review,
followed by the research methodology. The
empirical findings and discussion are presented
thereafter, while the last section presents the
conclusion and future research directions.

2. Review of Literature

Previous studies have explored factors
influencing different valuation multiples, with
some focusing on how to select comparable
firms for simple multiple valuations, while
others have sought to determine which
valuation multiple provides the most accurate
assessment. Among them several studies have
employed regression techniques to develop
forecasted multiples.
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Whitbeck et al., (1963) applied a regression
model for P/E ratios, incorporating
independent variables such as earnings
growth rate, dividend payout (D/P) ratio,
and standard deviation of earnings per share
(EPS) changes. Cragg et al., (1968) identified
growth rate, D/P ratio, and stock beta (f3)
as independent variables in their analysis.
Zarowin (1990) investigated the relationship
between P/E ratios and analyst forecasts of
growth, finding a positive impact of long-
term growth (LTG) on P/E ratios. The
fluctuations in the price to book value (P/B)
ratio are largely attributable to Return on
Equity (ROE). This ratio serves as a measure
of profitability, risk, and growth (Bernard,
1994). The P/B multiple is indicative of
a company’s production efficiency (Chan
et al.,, 1991). Maniar (2014) found highest
association between the P/B value multiple
and Return on Capital Employed (ROCE),
with ROE closely following. Profitability
plays a fundamental role in pricing multiples
as measures of risk and return (Pétursson,
2016). The firms with high P/E ratios tend
to experience lower ROE in subsequent
years (Wu, 2014). Premkanth (2013) found
a negative impact of ROE on P/E multiples,
although it was not sufficient to fully explain
variations in P/E multiples. Sezgin (2010)
detected a unidirectional relationship from
ROE to P/E ratio using Granger’s causality
test. The dividend payout (D/P) ratio
holds statistical significance in explaining
the P/E ratio across various percentiles
(Emudainohwo, 2017). The  market
capitalization of companies significantly
influences the P/E ratio and accurately
predicting the P/E ratio solely based on past
information is challenging, as the P/E ratio
is primarily determined by investors’ future
expectations (Kasilingam et al. 2011). Kim et
al., (1999) employed various measures such
as P/E, P/B, P/S, EV/S, and EV/EBITDA.
Their findings indicated that while all
these multiples produced positively biased
estimates, the EV/EBITDA multiple yielded

the most accurate valuation, especially
for the more established IPO companies.
Yuanlong (2012) reevaluated a firm’s
forward P/E ratio relative to its expected
earnings growth rate, uncovering a positive
correlation between the two. This suggests
that higher earnings growth offsets risk
effects and enhances investor confidence
in the P/E ratio (Afza et al., 2012). Nissim
(2013) found that when book value
multiples are adjusted based on ROE,
the accuracy of valuation significantly
improves. Maniar (2014) identified market
beta, D/P ratio, and growth estimates
for the following year as crucial factors
influencing stock valuations. Vandana
(2018) observed that the beta, ROE, ROCE,
D/P ratio, and Net Profit Margins (NPM)
are the important variables in explaining
variations in multiples. As previously
mentioned, to the best of our knowledge,
no study has specifically investigated the
factors influencing various multiples using
panel data models.

3. Research Methodology

3.1. Data Collection, Sample Design and
Time Period

The purpose of this study is to evaluate the
relationship between pricing multiples and
their underlying determinants (fundamental
factors), focusing on Nifty-50 companies.
This study focused on secondary data
sourced from the Centre for Monitoring
Indian Economy (CMIE) database for a
period of ten years, from 2014 to 2023. Out
of the total Nifty-50 companies, 78% are
selected for analysis, excluding those failing
to maintain continuous trading throughout
the study period. The sample comprises
a diverse representation, with 15% from
Automobile and Auto Components, and 13%
each from Fast Moving Consumer Goods
(FMCG), Healthcare, and Information
Technology (IT), with the remaining from
various other sectors.
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The study investigates three popular multiples
— Price to Earnings (P/E), Price to Book
value (P/B), and Price to Sales (P/S), which

are used as dependent variables. Meanwhile,
fundamental factors are segregated into four
distinct parameters, as detailed in Table 1.

Table 1: Pricing multiples and fundamental factors

Sl. No. Parameters Measure
Price to Earnings (P/E)
1 Pricing multiples Price to Book value (P/B)

Price to Sales (P/S)

2 Accounting fundamentals

Profitability Margin (NPM)

Total Debt to Equity (Leverage)

Return on capital employed (ROCE)

3 Market risk

Beta

4 Growth parameters

1-year growth in EPS (STG)

5-year growth in EPS (LTG)

5 Return parameters

1-year return (STR)

5-year return (LTR)

Panel Data Models

To achieve the above stated objective, the
study applied panel data approach. The
rationale for applying this method is that
numerous studies have previously explored
the determinants of various multiples through
either cross-sectional or time-series analyses,
but none of them applied panel data models.
The use of panel data analysis is crucial as
it enables the examination of data across
both time and entities, providing more robust
framework for analysis compared to methods
that only observe cross-sectional or time-
series variations. In this study, both static
and dynamic panel data methods are used
to evaluate the relationship between pricing
multiples and their underlying fundamental
factors.

Static panel data models are applied to
examine data wherein multiple observations
are collected over time for the same entities.
These models enable the control of unobserved
heterogeneity, or individual-specific effects,
which may remain constant over time but
vary across entities. There are three types of
static models, namely pooled ordinary least

squares (OLS), fixed effects, and random
effects models. The OLS method assumes the
absence of individual-specific effects, while
the fixed effects model posits that any such
effects are unique to each entity. On the other
hand, the random effects model suggests that
individual-specific effects are random in
nature. In this study, the static models failed to
adequately address the endogeneity, omitted
variables, and simultaneity issues. Therefore,
the dynamic models are applied. There are two
types of dynamic models namely Difference
Generalized Method of Moments (Diff-
GMM) and System Generalized Method of
Moments (System-GMM).

In dynamic panel data models, unlike static
ones, we incorporate past values of the
dependent variable as predictors. However,
doing so violates a significant assumption
called strict exogeneity. This violation occurs
because the past values of the dependent
variable are often correlated with unobserved
factors (random effects) or errors in the model
(Bhargava et al., 1983). A new technique
was introduced by Bhargava et al., (1983) to
create the best combinations of predetermined
variables from various time periods. They
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also outlined conditions under which model
parameters could be accurately identified
by imposing restrictions across these time
periods. Additionally, they devised tests to
determine whether certain variables were
exogenous or not within the model. When
the assumptions of exogeneity are not met
and there is a complex correlation between
time-varying variables and errors, traditional
static panel data methods like fixed effects
estimators may yield inconsistent results. This
inconsistency arises because these methods
rely on strict exogeneity assumptions, which
may not hold in such situations. Anderson
et al. (1981) initially suggested a solution
by employing instrumental variables (IV)
estimation. However, their approach, known
as the Anderson-Hsiao estimator, is ultimately
asymptotically inefficient. This inefficiency
stems from its higher asymptotic variance
compared to the Arellano-Bond estimator,
which employs a similar set of instruments but
uses GMM estimation instead of IV estimation.

The Arellano-Bond estimator, introduced by
Manuel Arellano and Stephen Bond (1991),
is a statistical tool used in econometrics to
estimate dynamic models of panel data. It
builds upon previous work by Bhargava et al.,
(1983) and is particularly helpful in dealing
with issues of endogeneity. Essentially, it
employs a method called generalized method

Yie = XitB+a; + yjcfort =1, ...

In this model, Y, represents the dependent
variable observed for individual i at time 7.
X, is a matrix of time-varying regressors for
individual i, and a, denotes the unobservable
individual effect that remains constant
over time. The error term, x,, captures any
unexplained variability in Y, not accounted
for by the regressors. Unlike the regressor
matrix X, the individual effect a, cannot be
directly observed by the analyst. Examples
of such unobservable effects include inherent

of moments (GMM) to provide more reliable
estimates in situations where traditional
methods may fall short. This method begins
by taking the first difference of the regression
equation to remove individual effects.
Subsequently, past values of the dependent
variable, referred to as deeper lags, are
employed as instruments for the differenced
lags of the dependent variable, which are
considered endogenous. This approach helps
address endogeneity issues and enhances the
reliability of the estimation process. In case of
traditional panel data approaches, including
deeper lags of the dependent variable
decreases the number of usable observations.
For instance, if there are observations across
T time periods, after first differencing, only
T-1 lags remain usable. Furthermore, if K
lags of the dependent variable are employed
as instruments, the regression can only
apply T-K-1 observations. This introduces a
trade-off: while adding more lags generates
additional instruments, it simultaneously
shrinks the sample size. The Arellano-
Bond method overcomes this challenge by
employing a technique that avoids this trade-
off, allowing for the inclusion of more lags
without sacrificing the sample size.

Think about the model where we have N
observations and 7 time periods, assuming
linear relationships with unobserved effects.

,Tandi=1,...,N (1)

abilities of individuals or historical factors
that influence outcomes over time.

As stated earlier, in contrast to a static panel data
model, a dynamic panel model incorporates past
values of the dependent variable as predictors,
capturing concepts like momentum and
inertia. In addition to the previously mentioned
predictors, let’s now include a scenario where
one lag of the dependent variable, denoted as
Y. ,is also used as a regressor.

ir-1°

Yit = XitB + pYie—1 + @y + e fort =2,...,Tandi=1,...,N 2)
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By subtracting the previous observation from the current one (first difference), we remove the
influence of individual-specific factors.

AYie = Y — Yie-1 = AXj(B + pAYj—1 + Ay fort =3, ...,Tandi=1,..,N 3)
Note that if the individual-specific factor, a, varies over time, simply differencing the equation
won'’t eliminate this effect. To address this, we can express the equation as,
AY = ARmt + Ap (@]
Using the equation for the Efficient Generalized Method of Moments (EGMM) estimator,
which is,
nEGMM = [AR'Z(Z'QZ)~'Z'AR]"*AR'Z(Z'QZ) *Z'AY (5)

where Z stands for the matrix of instruments used for 4R. The matrix ‘€2’ is obtained differently
depending on the Arellano-Bond estimation method used. For the one-step approach, it is
computed from the variance of the error terms x,, while for the two-step method, it is derived
from the residual vectors of the one-step estimator. This ensures consistency and asymptotic
efficiency, even when there is heteroskedasticity.

The IV estimator introduced by Anderson et al. (1981) is based on the following set of moment
conditions:
E(Yj_1Apj) = O with [ > 2 foreach t = 3 (6)

With the use of the single instrument Y, ,, these moment conditions are applied to create the
instrument matrix Z

NA (t=2)
Yii (t=3)

Lo =|Ye (t=4 (7
Yo (E=T)

The first possible observation starts at -2 because of the initial transformation taking the
difference between consecutive time points. The instrument Y, , is used as a single column.
However, because this variable is not available at /=2, any data from that point forward needs
to be excluded from the analysis.

If we include an extra instrument, Y, ,, it would need adding another column to the matrix Z,.
Consequently, all data from =3 onward would need to be omitted from the analysis.

Adding more instruments to the IV estimator can enhance its efficiency. However, it comes with
a drawback: a smaller sample size, which reduces efficiency. This is known as the efficiency-
sample size trade-off. The Arellano-Bond estimator tackles this trade-off by employing
instruments specific to each time period, thereby mitigating the negative impact of a smaller
sample size on efficiency.

The Arellano-Bond estimator relies on the following conditions regarding moments for its
estimation process.

E(Yit—[A“-it) =0fort=>3,1>2 (8)
With these moment conditions in play, the instrument matrix Z, now becomes:

Y. 0 0 0 0 0
0 Y Yo 0 0 0
0 0 0 Y3 Yy Y

Zgi = ()]
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It is important to recognize that as we move forward in time, the number of moments —
essentially, the information available for analysis — increases. This mechanism helps sidestep the
efficiency—sample size trade-off. In essence, as we progress into the future, more historical data
points become accessible for use as instruments, enhancing efficiency without compromising
sample size.

If we establish the following definition:

Aps
Ay = |A¥e (10)

Aps

The moment conditions can be concisely described as:
E(Z5Apm) =0 (1D

These moment conditions hold true when there is no serial correlation in the error term s,
However, if there is serial correlation, the Arellano-Bond estimator can still be applied, but with
certain adjustments. In such cases, deeper lags would be needed. For instance, if the error term
u,,is correlated with all terms p,  for s < S (which occurs if 4, follows a moving average process
of order §), then instruments must include only Y, lags of depth S+ or beyond.

When the variance of the individual effect term varies significantly across individual observations,
or when the stochastic process of Y, closely resembles a random walk, the performance of the
Arellano-Bond estimator in finite samples may reduce significantly. This occurs because the
lagged dependent variables become weak instruments under these conditions. Blundell et al.
(1998), introduced a condition that allows for the incorporation of an extra set of moment
conditions. These additional conditions aim to enhance the performance of the Arellano-Bond
estimator in small sample sizes. They suggested applying specific moment conditions for this
purpose. Later, Arellano et al. (1995) further extended the methodology, introducing the System
GMM model. This new model incorporated additional moment conditions derived from the
first differences of the equations in the system, enhancing its ability to address endogeneity and
improve estimation efficiency.

E(AYje_; (0 + pie)) = 0 for t > 3 (12)

The extra moment conditions are applicable under the scenarios described in their paper.
Therefore, the complete set of moment conditions can be expressed as follows:
E(ZsysiP) =0 (13)
where Ay
Apiz
P =] Ay, (14)
Al.lis

and -Zdi 0 0 0
_lo ay, o o
Lsysi=| o o AY, 0 (15)
L 0 0 0 -
This approach is referred to as system GMM. The reliability and accuracy of the estimator
hinge on the assumption that the errors break down in the manner described in equation (12).
This assumption can be verified through empirical testing, and it is common for the likelihood

ratio test to dismiss the basic random effects decomposition (Bhargava et al., 1983).
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4. Empirical Results

The results presented in Table 2 are divided
into two sections: Pricing multiples (Part A) and
Fundamental factors (Part B). Across both the
sections, except for NPM, there is significant
variability among the entities in the panel. This
variability is due to high standard deviations
compared to the means of the variables. With the
exception of return parameters, the distribution
of all the other variables in the series are
asymmetrical with a longer tail on the right side.
Additionally, the kurtosis values are greater
than three confirms the leptokurtic nature,
indicating heavier tails and more extreme
values compared to a normal distribution. The
deviation from normality is further supported
by the Jarque-Bera test, where the p-values are
less than the level of significance.

In Table 2, there is evidence of moderate
correlations among the multiples, with most
of them showing positive and statistically
significant associations. Half of the fundamental
factors exhibit an insignificant relationship with
the P/E, while only NPM is moderately correlated
with the P/E among all the fundamental factors.
Majority of the fundamentals show a significant
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association with the P/B, around 83% of them
are positively correlation. LTG, NPM, and
leverage are the only fundamentals that show
significant association with the P/S, regardless
of their respective signs. Interestingly, both
LTG and NPM show significant correlations
with all the multiples, while leverage reveals an
inverse association with each of the multiples.

i m 0
o o o
1
8
PE
.6
4

PB 0

0.4
PS 08
0.8

Figure 1. Correlation analysis between
multiples

Table 2: Summary statistics of pricing multiples and fundamental factors

Mean Std. Skewness | Kurtosis Jarque- Sig. Correlation analysis
Dev. Bera P/E ‘ P/B ‘ P/S
Part A: Pricing Multiples
PE 52116 | 92.540 6.322 49.970 | 38447.92 | 0.000 1 - -
P/B 7.738 | 10.517 3.203 15.345 | 3181.266 | 0.000 | 0.406™ 1 -
P/S 1798 | 13.037 10.241 120.717 | 231998.9 | 0.000 | 0.736™ | 0.383™ 1
Part B: Fundamental Factors
STG 0216 | 0417 1.707 9.136 801.181 | 0.000 | 0.171™ | 0.148™ | 0.081
LTG 0155 | 0173 0.928 5.709 175.231 | 0.000 | 0.234™ | 0.290™ | 0.186™
Beta 0.079 | 0.220 3.467 25192 8784.02 | 0.000 | 0.018 0.046 0.031
STR -0.134 | 2.973 -8.195 82.291 | 106529.1 | 0.000 | -0.043 | -0.006 | 0.029
LTR 0.250 | 3.477 -11.527 203.771 | 663661.3 | 0.000 | 0.026 | 0119™ | 0.056
NPM | 13502 | 12.506 1.092 8.877 638.843 | 0.000 | 0.319™ | 0.186™" | 0.448™
ROCE |16.977 | 17.737 2.267 10.607 127414 | 0.000 | -0.087" | 0.621™ | -0.048
Leverage | 0.385 | 0.539 1.944 6.683 465.96 | 0.000 | -0.059 |-0.221™| -0.096"

Note: ™, ™ and " denote statistical significance at 1%, 5% and 10% level, respectively.
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Table 3: Correlation analysis between fundamental factors

STG LTG Beta STR LTR NPM ROCE Leverage
STG 1
LTG 0441 1
Beta 0.256™ | 0.238™ 1
STR -0.043 -0.060 | -0.039 1
LTR 0113™ | 0.303™ | 0.071 | 0111™ 1
NPM -0.028 0.120™ | -0.033 | 0.097" 0127 1
ROCE -0.043 0.169" | -0.002 | 0.081 0136™ 0.222" 1
Leverage 0.077 -0.082 | -0.001 | -0.058 | -0.111* -0.157" -0.435™ 1
Note: ™, ™ and " denote statistical significance at 1%, 5% and 10% level, respectively.
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Figure 2: Correlation analysis between fundamentals

Table 3 shows the association among the
fundamental factors, revealing mostly weak
to moderate relations between them. Among
all the variables, 54% demonstrate significant
associations with each other, and within this
subset, 20% are inversely associated. The
highest correlation, at 44%, is observed
between the growth parameters. These results
suggest that multicollinearity may not be a
significant concern. However, to validate
this, Variance Inflation Factor (VIF) test is
performed.

Table 4: Test for multicollinearity

Variable VIF Tolerance
STG 1.310 0.762
LTG 1.450 0.690
Beta 1.100 0912
STR 1.040 0.965
LTR 1.140 0.879
NPM 1.080 0.923
ROCE 1.310 0.764
Leverage 1.250 0.800

Source: Authors’ calculation.
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The results of the multicollinearity test
using the VIF and its reciprocal (1/VIF) for
each variable are presented in Table 4. With
VIF values ranging from 1.040 to 1.450, all
variables demonstrate values below two,
indicating negligible multicollinearity among

the variables. Additionally, tolerance values
ranging from 0.690 to 0.965 reaffirm this
finding, providing further evidence of the
absence of severe multicollinearity among
the variables.

Table 5: Estimated results of static panel data models

. Pooled OLS Fixed Effect Random Effect
Variable : - -
Coeff. Sig. Coeff. Sig. Coeff. Sig.
o 24.639 0.010™ 41.258 0.008™" 33.502 0.020™
STG 23.48 0.045~ 14.687 0124 16.46 0.081"
LTG 109.311 0.000™" 48.667 0.077" 66.993 0.011™
Beta -18.627 0.356 -6.061 0.740 -10.033 0.573
STR -1.307 0.369 -1.531 0.221 -1.229 0.316
LTR -1.706 0.190 -1.084 0.325 -1103 0.309
NPM 2.533 0.000™ -0.108 0.872 1.155 0.021™
ROCE -1.183 0.000™" -0.218 0.625 -0.632 0.081"
Leverage -17.994 0.041™ 15185 0427 1.873 0.887
R? 0.201 0.559 0.055
Adj. R? 0.184 0.5 0.035
F-statistic 11.943 9.447 2752
Sig. 0.000™ 0.000™" 0.006™"
Model selection:
Cross-section 7.333
F (0.000™)
Hausman test ( 3 %)323*)
Cross-section dependence for fixed effect model:
Breusch-Pagan 1324.067
LM (0.000™)
Pesaran scaled 15146
LM (0.000")
Pesaran CD ((}(1)331*)

ek ok

Note: a. ™,
b. Dependent variable: Price to Earnings.

The presence of consistent baseline effect
is noticed with the positive and significant
intercepts across all static panel data models
in the Table 5. This implies that, even when
all explanatory variables are zero, there is still
a positive impact on P/E. In the pooled OLS
and random effect models, at least half of the

and " denote statistical significance at 1%, 5% and 10% level, respectively.

explanatory variables significantly influence
the P/E, while in the fixed effect model, only
LTG shows a significant impact. An increase
in most of the explanatory variables tends
to result in a decrease in the P/E. However,
this trend is reversed in the random effect
model, where an increase in the majority of
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explanatory variables leads to an increase in
the P/E. The robustness of these models is
supported by strong F-values and p-values,
indicating statistical validity. Among the
static models, the fixed effect model exhibits
superior predictive power. This inference is
confirmed by the results of the Cross-section

F and Hausman tests. Additionally, there is
evidence of cross-section dependence in the
fixed effect model, signifying the interactions
among different cross-sections. Hence, this
could lead to the biased standard errors and
subsequently affect the reliability of the
model outcomes.

Table 6: Estimated results of static panel data models

Variable Pooled OLS. Fixed Effect. Random Effe.ct
Coeff. Sig. Coeff. Sig. Coeff. Sig.
o -1.371 0133 1.855 0.155 0.951 0.505
STG 2.906 0.009 1.746 0.030™ 1.891 0.018™
LTG 8.38 0.003™ 5.69 0.015" 6.123 0.007
Beta -0.695 0.718 1.434 0.353 1.137 0.455
STR -0.154 0.268 0.012 0.909 0.006 0.953
LTR -0.044 0.724 0.084 0.366 0.075 0413
NPM 0.041 0.219 -0.119 0.036™ -0.068 0.147
ROCE 0.368 0.000™" 0.327 0.000™" 0.337 0.000™
Leverage 1.079 0199 1.413 0.382 1.346 0.284
R? 0.437 0.756 0.293
Adj. R? 0.426 0.724 0.278
F-statistic 37.027 23156 19.712
Sig. 0.000™" 0.000™" 0.000™"
Model selection:
Cross-section F (Ol(l)ggi)
Hausman test (é 353,8)
Cross-section dependence for fixed effect model:
Breusch-Pagan 1690.205
LM (0.000™)
Pesaran scaled 24.657
LM (0.000")
Pesaran 17.841
CD (0.000")

ook sk

Note: a. ™,
b. Dependent variable: Price to Book value.

In static panel data models where the P/B
is the dependent variable, the intercepts are
insignificant according to Table 6. Notably,
only the pooled OLS model displays anegative
sign for its intercept. This indicates that there
is no consistent baseline effect on the P/B
across the models, and where a negative effect

and " denote statistical significance at 1%, 5% and 10% level, respectively.

is noted in the pooled OLS model, it actually
reduces the P/B. Growth parameters and
ROCE consistently demonstrate positive and
significant influence on P/B in all the models.
Apart from NPM in the fixed effect model,
no other explanatory variables (excluding
STG, LTG and ROCE) are significant. Both
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the growth parameters emerge as important
variables affecting the P/B in all the models.
Almost all three models fit well, but the
fixed effect model captures the variations
in the P/B more effectively compared to the

others. These results are further supported
by the Cross-section F and Hausman tests.
Moreover, there is evidence of cross-section
dependence in the fixed effect model.

Table 7: Estimated results of static panel data models

. Pooled OLS Fixed Effect Random Effect
Variable - - -
Coeff. Sig. Coeff. Sig. Coeff. Sig.
o -2.960 0.023™ -0.292 0.889 -1.770 0.360
STG 0.861 0.586 0.589 0.649 0.623 0.627
LTG 11.852 0.003™ 0.958 0.798 4422 0.216
Beta 0.240 0.930 1.491 0.548 0.962 0.691
STR 0.042 0.829 0.065 0.702 0.092 0.582
LTR -0.140 0.428 0.052 0.728 0.025 0.864
NPM 0.486 0.000™" 0.068 0.458 0.276 0.000™
ROCE -0.162 0.000™" 0.028 0.649 -0.059 0.232
Leverage -2.704 0.024™ 0.811 0.755 -0.158 0.930
R? 0.260 0.590 0.049
Adj. R? 0.244 0.535 0.029
F-statistic 16.721 10.740 2.467
Sig. 0.000™ 0.000™ 0.013™
Model selection:
Cross-section F (070%;)73
Hausman test (é 3313 *6**)
Cross-section dependence for fixed effect model:
Breusch-Pagan 1500.165
LM (0.000™)
Pesaran scaled 19.720
LM (0.000")
Pesaran 7.708
CD (0.000")
Note: a. ™, ™ and " denote statistical significance at 1%, 5% and 10% level, respectively.

b. Dependent variable: Price to Sales.

In Table 7, most of the intercepts are negative
and only the intercept in the pooled OLS
method shows statistical significance. Half
of the explanatory variables are statistically
significant, with 2 of those revealing negative
impact on P/S in pooled OLS model. In both

the fixed and random effect models, with
the exception of NPM in the random effect
model, none of the independent variables
significantly influence P/S. Additionally, most
of these variables display positive signs. In
line with the findings of P/E and P/B from
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Tables 5 and 6, all three models demonstrate
a good fit. However, the fixed effect model
is superior in explaining variations in the P/S
more effectively than the others. Despite this,
it is important to note that these results may
present biased standard errors, potentially
compromising the reliability of the model

outcomes due to the presence of cross-section
dependence in the fixed effect model. Hence,
the results obtained from the static models for
all three response variables (P/E, P/B, and P/S)
are questionable. Consequently, we shifted to
the dynamic panel data approaches to ensure
more reliable and robust analysis.

Table 8: Estimated results of dynamic panel data models

Arellano-Bond or .
Difference GMM estimation System GMM estimation
PE P/B P/S PE P/B P/S

Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.

0.024 0.479 0213 0.332 0.790 0538
PEOrPBorPIS,, | 0000™ | (00007 | (0.000™) | (00007) | (0.000™) | (0.000")

-0.366 -0.252 -0.364 -0.213 -0.272 -0.574
PEorB/BorPS, | 00007 | (0.000) | (0.0007) | (0.0007) | (0.000™) | (0.000)

STG 21.398 4091 1453 39.911 5609 2.588
(0.000™) | (0.000™) | (0.000™) | (0.000™) | (0.000™) | (0.0007)

LTG 63.928 -8.563 -5.294 35624 -6.426 5499
(0.000™) | (0.000™) | (0.000™) | (0.000™) | (0.000™) | (0.000")

Beta -6.813 1.564 2114 -4762 1213 2137
0.0217) | (0.000™) | (0.000™) | (0.263) | (0.000™) | (0.0007)

STR -6.444 -0.084 0131 -8.030 0.005 0478
(0.000™) | (0.000™) | (0.000™) | (0.000™) | (0.846) | (0.000™)

LTR -0.851 0.045 0102 0.040 0.086 0.234
(0.000™) | (0.000™) | (0.000™) | (0.652) | (0.000™) | (0.0007)

NPM 3.148 0.011 0.067 7665 0177 1104
(0.000™) | (0.053" | (0.000™) | (0.000™) | (0.000™) | (0.000")

ROCE -1.397 0.083 0113 -3.265 0057 -0.223
(0.000™) | (0.000™) | (0.000™) | (0.000™) | (0.000™) | (0.0007)

Leverage 24.674 -0.847 0490 11.349 -6.982 3567
(0.000™) | (0434) | (0.046™ | (0.000™) | (0.000™) | (0.000")

Note: a. ™, ™ and " denote statistical significance at 1%, 5% and 10% level, respectively.
b. Dependent variables: Price to Earnings, Price to Book value and Price to Sales.
c. The values in parentheses are p-values.

It is evident from the Table 8 that the past
values of the dependent variables in both
dynamic models exhibit significant influence
on the current values of the dependent
variables. However, the values from two
periods ago (lag 2) show a negative influence
on the current values of the dependent
variables. In the Diff-GMM model, most
explanatory variables significantly impact
the response variables, except for leverage on
the P/B, regardless of their directional signs.
Conversely, aside from beta and LTR, all other

explanatory variables play significant roles in
explaining the variations in the P/E. Similarly,
each variable is important in describing the
fluctuations across other response variables.
Moreover, we validate these findings through
the Sargan test, which evaluates the validity
of the overidentification restrictions in the
model, and the Arellano-Bond test, which
examines second-order serial correlation.
The results of these tests are presented in
Table 9.
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Table 9: Diagnostic tests

Diff-GMM System GMM
P/E P/B P/S P/E P/B P/S
Sargan test of overidentifying restrictions:
chi® 31016 32.291 27.056 34.373 31.626 30.374
Prob > chi? 0.566 0.502 0.757 0.758 0.854 0.888
Arellano-Bond test for zero autocorrelation in first-differenced errors:
AR (1) —1.811* —1.705: -1.013 -1.862* -1.79% -0.989
(0.070%) (0.088") (0.311) (0.0639) (0.0729 (0.323)
AR (2) 1.505 -0.595 -1.001 0.846 -0.703 -1.050
(0.132) (0.552) (0.317) (0.398) (0.482) (0.294)

Note: The values in parentheses are p-values.

The Sargan test p-values for all models
exceed the chosen level of alpha, implying
that we cannot reject the null hypothesis. This
indicates that the overidentifying restrictions
in the models are valid, signifying that
the instruments used in the estimation are
exogenous and meet the identifying conditions
appropriately. Therefore, based on the Sargan
testresults, we conclude that the specifications
of the Diff-GMM and system-GMM models
are satisfactory. On the other hand, the AR (1)
and AR (2) coefficients represent the presence
and magnitude of autocorrelation in the first-
differenced errors. A coefficient significantly
different from zero indicates the presence of
autocorrelation. However, in this case, none
of the coefficients are statistically significant
at 5% level of significance, suggesting that
there is no strong evidence of autocorrelation
in the first-differenced errors at either lag 1
or lag 2. Therefore, the dynamic panel data
models can produce reliable and unbiased
estimates of the parameters, enhancing the
validity of their results.Conclusion

The present study makes an effort to
investigate the relationship between pricing
multiples and their fundamental factors among
listed Indian companies, using panel data
models. This paper relies on secondary data
spanning a decade, from 2014 to 2023. Our

findings reveal moderate relationships among
the multiples. Notably, only LTG and NPM
showed significant associations with all the
multiples. Additionally, the findings indicated
the absence of severe multicollinearity
among the fundamental factors. Almost all
three static models are found to be good fit,
with the fixed effect model demonstrating
superior ability to capture the variations in the
multiples compared to the others. However,
the presence of cross-section dependence
in the fixed effect model suggests potential
bias in standard errors, which could impact
the reliability of the model outcomes. The
dynamic panel data models demonstrated
the significance of each fundamental factor
in explaining the fluctuations observed in
multiples, in addition to the impact of past
multiples. Furthermore, the robustness of
these findings is confirmed through Sargan
test and Arellano-Bond test.

5. Finally, this study is relevance in
identifying fundamental factors that shape
the dynamics of pricing multiples within
financial markets. It also helps investors,
investment bankers, financial analysts, fund
managers, and other stakeholders involved in
asset valuation, portfolio management, and
risk assessment within financial markets in
making informed decisions.
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Limitations and Scope for Future Research

This study also has some limitations to
consider. Firstly, our analysis is based on
the examination of only three multiples.
Increasing the number of multiples under
consideration could produce different
results. Moreover, our sample size may not
be completely representative of the entire

market. Therefore, findings may vary when
analyzing a larger dataset for a broader range
of companies. This could be considered for
any further research on pricing multiples
and their determinants. Despite these
limitations, the current study offers a
substantial contribution to the existing body
of literature.
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Abstract

Digitalization holds the transformative power, reshaping the landscape of business
organizations with enormous impacts on strategy, value creation and structure
mechanism. In an era of technological advancements, digitalization emerged as driving
force to change the scenario of services across industries. The present study confers a
comprehensive review of digital transformation on various services since there is lack
of adequate studies aimed at mapping digital transformation process in service domains.
This paper through a systematic literature review, aims to provide insight into adoption
of digital technologies, ways in which digitalization redefined the services in digital era.
Through a synthesis of related literature, the transformation is presented in five vital
domains: business development services, financial services, environmental services,
and consumer services with further categorization to offer deepen understanding of the
multifaceted impact of digitalization on a wide range of services.

Keywords: Digital Transformation, Industry 4.0, Internet of Things, Literature Review,
Service Sector.

Paper type: Review paper

Introduction

rewiring the services across

an increasingly  globalized and

to become a transformative power that is
industries.
Digital transformation is a time, featured

technologically driven world, the concept of
digitalization has surpassed mere innovation

with use of advance technologies, advent
of new technologies and forces leading
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adoption of such technologies in form of
a transformation (Morakanyane, 2017).
Such transformation while implementing
in business organizations is to impact the
organization’s strategic functioning, structural
mechanism and value-creation capability
(Vial, 2019). The integration of technology
advancements has led to a paradigm shift,
revolutionized traditional conceptions of
customer engagement, operational efficiency,
and service delivery (Berman, 2012). Such
integration of digital technologies serves as
catalyst for innovating the service offerings
while enhancing the operational efficiency
(Westerman et al., 2014). A transformation
induced by digital technology has develop
an era where organizational strategies are
framed by data driven decision making
and seamless connectivity (Brynjolfsson
& McAfee, 2014). The acceleration of
digitalization has altered the landscape of
manufacturing and service industries with
advent and application of information and
communication technologies (Kunkel &
Matthess, 2020). Digital technology extends
its impact beyond operational enhancements
and spread an influence over healthcare,
finance and retail industries through new
service models, streamlined processes and
service innovation (Gallouj & Savona, 2009).
Digitalizationempowersthecustomerinactive
participation of service experience through
concept of value creation, blurred the lines
between consumers and producers (Prahalad
& Ramaswamy, 2004). Advancements in
manufacturing and service industries are
adopted to incline the growth phase with
the fourth generation (Chen et al, 2020).
Industry 4.0 inculcates the advancements of
data storage, information and communication
technologies to be implemented by industries
for improving operational performance
through integrated processes (Nascimento
et al, 2019) while ensuring environmental
sustainability (Jabbour et al, 2018).

In light of these dynamics, present study
seeks to clarify an influence of digitalization

on various services. By analyzing related and
existing literature, this study aims to provide
a comprehensive review of digitalization
in rewiring services. In the subsequent
sections, the study delve into key domains
of services since there are less studies
available on transformation in services
than manufacturing industries (melo et al.,
2023). The five major categories of services
as Business Development Services (BDS),
Consumer services, financial services, and
environmental services with further sub-
categorization are framed to depict the
results of systematic literature review. The
findings are highlighted through tabular
presentation to fulfill the objective of this
study. By unraveling the relationship between
digitalization and services, this study aims to
contribute in existing literature with valuable
insights that are pertinent in transforming the
overall service ecosystem in digital era.

2. Research Methodology

The present study aims to understand the
comprehensive impact of digitalization
on various services. The study through
systematic literature review method assesses
the impact of digital transformation on
services across industries.  Systematic
literature review technique helps to identify
the present and future trends of particular
phenomena (Bandara et al., 2011). Therefore,
for accomplishment of research objective of
present study, sources were selected, criteria
for search have been develop, screening and
classification of domains was performed in
systematic way as presented in figure below;

Figure 1. Literature Search Process.
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2.1 Source Selection

In first step the source for selecting
database was decided to ensure requisite
and relevant articles. To ensure the full
availability of text articles, Science Direct
and Scopus were mainly relied to collect
relevant articles.

2.2 Search
To identify relevant articles in second
step, search using keywords as digital

transformation, digital transformation and
services, impact of digitalization and service
industries was initiated which presented
multiples results. The specific search criteria

suggested numerous studied including given
keywords with filtration of years from 2013
to 2023, articles and conference papers.

2.3 Screening

The above search criteria with specific
keywords suggested 2554 articles, but only
most relevant articles related to research
objective retrieved which focused on
business, consumer, environmental or
financial services. Number of articles further
reduced on screening of duplicity, irrelevance,
international journals and article with no or
zero citation which came to total 102 articles,
which is illustrated in below given figure;

Figure 2. Article Selection Process.
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Database search

2554 Articles

\Z

Sorting

1532 Duplicate, 885 Ineligible I

137 Articles
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112 Articles
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24. Synthesis

After sorting the articles, relevant studies
were categorized by understanding the
nature, scope, area and objective of service
covered. A table including name of journal,
year of publication, abstracts, and authors
of articles was prepared to get an idea of
subject matter covered under article selected.
Afterwards, a table with objectives and
findings was constructed which further
analyzed for the purpose of classification. On
the basis of objectives set in studies, articles
were categorized in various service types.
The findings then presented in summary form
within selected service categories.

3. Results

The thorough review of articles presented
those digital technologies as artificial

intelligence, internet of things, big data,
mobile technologies, cloud computing,
social media analytical, 5G mobile
technology, digital business models,
transforming different service domains.
The services mainly got transformed
through digital technologies categorized
as Business Development Services
(BDS), Financial Services, Environmental
Services, and Consumer Services.
Through tabular presentation, results of
studies revealed how digital technologies
impacted the functioning of services. The
impact of digital technologies pertains
to specific service type, themed by
including the sub- categories. The outline
of categorization is presented in Figure-3
along with number of articles selected for
review process.
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Figure 3. Digital Transformation in Services

Business Development
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Consumer Services
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In this study to exhibits the use of digital
technologies, publications from recent time
were selected to comment upon the recent
trends in publications. Although the search
criteria followed from year 2013 to 2023,
but further screening and sorting reduced
the number of articles along with publication

Environmental Services

BDS for Entrepreneur Business
BDS for SMEs
Service Innovation & Business Value
Professional Services
Tech Support and Information Services

Digital financial Management
Banking and Insurance
Accounting and Auditing

Sustainable Supply Chain
Management

Renewable Energy
Environmental Protection Practices
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Healthcare

years. In terms of publications, articles from
year 2018 to mid of 2023 are presented and
it is observed that number of publications
attracting attentions of research towards
service domains. The significant number of
publications were 14, 19, 50 and 23 in year
2020, 2021, 2022 and 2023 respectively.
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3.1. Digital Transformation in Business
Development Services

Digital transformation assists the business
development services to enhance the
productivity of services being performed
through sustainable progress of newly set
up ventures (Shehadeh et al, 20). Digital
technologies have changed the dimension
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intensity (Panda et al., 20), affordance and
modularity (Sastararuji, et al., 20). Industry
4.0 and 5G technologies reshaping the
business services’ perspective towards digital
inclusive development of Small and Medium
Enterprise (SMEs), Entrepreneurial Business
and Professional Service Firms (PSFs) which
is possibly inducing service innovation
through strategic alliance and standardization

of services by inducing more -capital of businesses (Liu et al., 20).
Table I- Digital transformation in Business Development Services
Category Main Findings of the Study Related Studies
Professional |Digital technologies increase the capital intensity of|Panda, et al., 2023
Services professional service firms, and technology added processes | Bjorkdahl et al., 2021
effectively facilitated successful transformation of working | Cardinali et al., 2023
practices in digitalized way. Although there are still internal
and external barriers which effects the customer management
practices especially in Small Professional Service Firms
(SPSFs), but the continuous adoption of digitalized processes
breaks down some barriers and which somehow leads in fall
of professionalism.
BDS for In entrepreneurships, Innovation capabilities moderate | Santos et al., 2023
Entrepreneur |the relationship between, competitive advantage, digital | Shehadeh et al., 2023
Business transformation and entrepreneurial orientation. Digital | Zhuge et al., 2023
capability acts as a moderator between digital transformation | Vigren et al., 2022
and competitive advantage, which could positively affect | Meurer et al., 2022
environmental, social, economic performance of newly
set up ventures. In real estate ecosystem, creative digital
infrastructures and pivoting, burdens the digital adoption
which consequently designs the framework of entrepreneurial
creation in communities prevailing online. Digital business
transformation conceived as force to thrive in exceptional
situations.
Business Digitalized business development services bring product | Sastararuji, et al., 2022
Development | innovation, affordance, modularity, green innovation, Ghobakhloo, et al. 2022
Services for | generativity, resilience knowledge management and | Lee, et al., 2022
SMEs engineering principles. SMEs through enhanced digital | Sun et al., 2022
tools respond effectively to pandemic challenges and public | Olokundun, et al., 2022
crisis faced while implementing Industry 4.0 and digital B2B | Tatarinov et al., 2023
platforms. Comprehensive perception towards digitalized | Klein et al., 2021
challenges and potentials is being contributed by SME owners | Guo., et al., 2022
and managers to adapt or replicate during scaling for attaining | North et. al., 2020
sustainable performance of SMEs. These enterprises can even | Melo et al., 2023
leverage 5G mobile technology with the help of enhanced
digital interpersonal communication tools.
Service Operational digital ambidexterity positively impacts business | Ding et al., 2020
Innovation value, this enabled the most of firms to collaborate with | Van et al., 2022
& Business | stakeholders for value co-creation. It is therefore transformed | Abbas et al., 2022
value service sector resilience towards negative market sentiment | Tessmann et al., 2022
and, also reduces institutional malfunctioning in Asia.| Magbool et al., 2023
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ICT resource input has significantly impacted service
innovation, improves the quality of economic growth
in individual countries and integrated unions. Strategic
orientation and standardization toward digitalization has to be
seen as interconnected process effect on innovation capability,
with a greater impact on technology and client dimensions in
B2B platform. More robust collaboration networks, intensive
knowledge sharing, can deepen the understanding about
digital issues. Corporate digital transformation through big
data, cloud computing and internet of things, can support
employee creativity.
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Liu et al., 2022
Khusainov et al., 2022
Lozada et al., 2019
Khan et al., 2020
Zhou et al., 2021

Cai et al., 2020

Zhang et al., 2022

Bui et al., 2023

Tech
Support and
Information
Services

Digital transformation helps to effectively analyze consumer
behaviour, agile green innovation, total factor productivity
and tourism growth. It has positively affected Cloud- Based
Accounting Effectiveness (CBAE), leading Decision- Make
Quality (DMQ). Impact of technology added services
on capacity utilization is significant for firms with poor
governance and manufacturing abilities, leading them towards
future of Corporate Digital Responsibility (CDR).

DT in tourism declines the CO2 emissions as digitalization
and ecosystem-based business models mutually reinforcing
in mitigation of principal-agent conflict. Tech support service
created a reactive chain process in which the changing society
and business influence each other, motivated the firms to get
an expand into upstream activities across the value chains. In
time of crisis, firms with updated business models, adjusted
digitalization strategies, respond effectively. It may bring new
opportunities, but this process also imparts risks that may be
difficult to mitigate.

Calderon et al., 2023,

Hu et al., 2023, Su et al.,
2023, Zhao et al., 2023,
Pappas et al., 2023, Hung
et al., 2023, Wei et al.,
2022, Ivaninskiy et al.
2022, Lau et al., 2022,
Van et al., 2022
Mahmood, et al.,

2020, Canestrino et al.,
2020, Lee et al., 2021,
Amankwah et al., 2021,
Aloisi et al., 2022,
Schaupp & Simon, 2022,
Reuschl et al., 2022

3.2. Digital Transformation in Financial
Services

Digital tools are widely adopted in financial
service as economic capital promoter,
improving the financial inclusion relationship.
(Hao et al., 20). Financial management using
digital tools helps the investment banks
to raise green investment and innovation
capabilities as this induce speedily exchange
of information and more accessibility. Use

of digital tools directed the banks towards
stability state (Schmidt et al., 20) in more
efficient and accurate manner, whereas
the trend of digital policy settlements
procedures has been raised in insurance
industry. Application of cost accounting tools
in healthcare centers effectively reduced
the cost incurred, thereby influencing the
management of cost and service supply of
e-commerce sector.

Table 2. Digital Transformation in Financial Services

entrepreneurial orientation, air quality and economic capital.
Digital inclusive finance enhanced technological innovation
capabilities and leads green investment banks with
higher performance and entrepreneurial orientation (EO).

Category Main Findings Related studies
Digital Digital finance not only facilitate accuracy and robustness, it | Hao et al., 2023
Financial is crucial for environmental performance, provincial Green | Li et al., 2023

Management | Development Efficiency (GDE), reducing pollutant emission, | Wan et al., 2023

Jardak et al., 2022
He et al., 2022
Jiang et al., 2022
Niemand et al, 2021
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Financial technology factor brings more privacy, accuracy
and robustness but lesser cyber-risk performance. Speed
information exchange and accessibility caused by strategic
digital vision made extended technology acceptance model
for digital finance.

Yang et al., 2022
Rodionov et al., 2021
Vyas et al. 2021
Werth et al., 2020
Shkolnyk, et al., 2023

Banking and
Insurance

Digital banking made transferability as most convenient,
digital transactions have an equilibrium over baking stability
which leads a long-run relationship especially in uncertain
times. Digitalization in banks is influenced by perceived
ease of use which brings accuracy, privacy and robustness,
convenience, safer and effective working. Estimates of the
Markov chain estimates showed that the digitalization of
financial institutions is 86.1%, and financial support is 28.6%
significant for the digital energy transition. Digitalization
raised the use of digital tools for policy settlements in
insurance sector.

Prokopenko et al.,
2022

Schmidt et al., 2022
Kasri et al., 2022
Kitsios et al., 2021
Stefanovic et al., 2021
Bastari et al., 2020
Rjoub, et al., 2023
Zhang et al., 2023
Bryzgalov et al., 2022

Accounting
and Auditing

Most Digital technologies Improved service supply resilience
of e-commerce sector through cost effectiveness, performance
expectancy and enhanced the use of digital cost accounting
tools in healthcare organizations. Although still most of
Supreme Audit Institutions (SAls) still does not implement
the concept of digital transformation.

Otia et al. 2022
Varzaru, A., 2022

3.3. Digital Transformation in as
Environmental Services

digital

technologies

are reducing

The prevalence of servitization, Industry
4.0 and IoT impacted the adoption of
technological innovation for supply chain
management (Ghabakhloo et al., 2020),
while ensuring sustainability in terms of
recovery capability and eco-innovation

carbon emission intensity of enterprises
while leaving sustainable effect on
product functioning subject to threshold
limit (Yang et al., 2020). Environmental
services through smart home technologies
controlling carbon emission, pollutant
emission and plastic waste generation.

Table 3. Digital Transformation in Environmental Services

Category

Main Findings

Related Study

Sustainable
Supply Chain
Management

Digital management transforms the performance and bring
differential impact through response, recovery capability,
product innovation, smart technologies, and eco-innovation
towards sustainable supply chain performance. The
prevalence of servitization, Industry 4.0 and IoT impacted
the adoption of technological innovation. These technologies
are paradoxically simultaneously working source of
environmental degradation. Digitalization can be embraced
with a unique strategy formulation process in manufacturing
supply chains.

Zhao et al., 2023
Akbari & Hopkins,
2022

Khan et al., 2022
Liu et al., 2022
Bettiol et al., 2022
Sarkis et al., 2021
Hosseini et al., 2023
Ho et al., 2022

Renewable
Energy

Use of digital technologies has reduced the enterprise carbon
emission intensity mainly using three paths such as financing
constraints, information asymmetry and green technology
innovation. Digital businesses improved the acceptability
and develop-ability of energy security in public services
which also supports achievement of energy sustainable goals.

Yang et al., 2023
Ha, L. T, 2022
Strielkowski et al.,
2022

Magbool et al., 2023
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Environmental
Protection
Practices

Digital transformation has sustainable effect on production
functioning, and enterprise resilience but beyond the
threshold, it inhibits an enterprise resilience. Green
innovation also exhibit Inverted U-shaped relationship that
first promotes and then inhibits. Tourism & digitalization
improve environmental quality as it reduces the CO2
emissions. The digital ecosystem has played a controlling
role in the generation of plastic waste. An association
between digital finance and pollutants emissions reported
negative. DT also significantly improves the environmental
governance of mining enterprises and has set an influence
toward green entrepreneurs.

Reis et al., 2023
Yang et al., 2023
Chen et al., 2023
Wei et al., 2022
Wan et al. 2022
Dou et al., 2022
Khatami et al., 2023
Xu et al., 2022

Ye et al., 2020
Pappas et al., 2023

1.4 Digital transformation in Consumer
Services

Inhealthcare services, cybersecurity measures
improve the caring aspect in digitalized way
(Abbas et al., 20), whereas retailing services
are assisting the consumer through feasible

business models which allows the customer
to actively participate in a process reshaping
consumer experience. The use data-driven
business models are positively influencing
the crisis management capabilities of retail
ecosystems (Adner et al., 20).

Table 4: Digital transformation in Consumer Services

Category

Main Findings

Related Studies

Retailing
Services

Digital transformation has revised the dimensions of business
models and decision-making processes through strategic
alliance and ecosystem partnership, which improved the
retail effectiveness, interdependence, crisis management
capabilities and promising starting points especially for
Local Owner Operated Retail Outlets (LOOROs)

Mostaghel et al., 2022
Jiang et al., 2021
Adner et al., 2020
Bollweg et al., 2020
Pousttchi et al., 2018

Healthcare
Services

Healthcare digitalization improvised through cybersecurity
measures and influenced by cognitive demand factors; the
implementation of digitalized tools mostly dominated by
management’s attitude. Digital technologies proved more

Abbas et al., 2022
Burmann et al., 2022
Zolg et al., 2021
Visconti et al. 2020

useful for infectious disease surveillance

4. Discussions

This  study highlighted that digital
transformation importantly effects the
functioning of services through direct effects
on synergy, value creation and strategic
alliance. It revolutionized the development of
businesses by enabling streamlined processes,
more effective and efficient communication
chains. It increases access to global platforms
instantly in B2B interactions, for instance,
LinkedIn transformed the networks which
induces more accessibility. Digital platforms
improved the services for consumer with
more personalized experience and feasibility

to shop, order or access entertainment.
Retailers through e-commerce platforms
and data-driven insights can tailor the
offerings as per individuals preferences
enabling more personalization and enhanced
customer experience. Internet of Things (IoT)
enabled the fixation of devices and sensors
tracking the quality status of air, water and
waste disposals. Smart technologies offered
sustainably, predictive maintenance in
supply chain management circles and energy
efficiency. The financial sector has greatly
influenced by online banking trends, digital
payments enabled quick and secure financial
transactions. The decentralization and temper-
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proof ledgers are introduced by blockchain
technology which are transforming the
conduct of financial transactions.

The transformative power of digitalization not
only improves the accessibility and efficiency
in service sector but also stimulate service
innovation. However, potential challenges
such as digital literacy gaps, data privacy
concerns, environment degradation are equally
important to acknowledge and address through
robust cybersecurity measures.

5. Conclusion

Digitalization has transformed the functioning
of service operations and customer interaction.
The transformative power of digitalization
has redefined the way business functions
and stimulate more efficiency, adoption to
untapped opportunities, enhanced customer
experience through innovating services.
Impact of digitalization transformation is
substantial on service sector i.e., business
development services, financial services,
environmental services and consumer
services. Benefits of digitalization are openly
embraced by service sector but it is equally
important to address the challenges that
accompany it by emphasizing on security
aspects. It is important to recognize and strike
balance between potentials and harnessing of
digital technologies for equitable distribution.
The service trends as highlighted by study
depicts that in future, the collaboration
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Abstract

Frontline workers are critical to an organisation’s success as they directly influence
customer experiences, thereby impacting the company’s profitability and prestige. To
maintain prestige and progression, their satisfaction and retention are thus, imperative
for an organisation. This study investigates how °‘internal employer branding, a
contemporary employment strategy impacts frontline workers’ stay intention in the north
Indian banking sector. The study is quantitative, and the sampling technique adopted
is convenience sampling. The data was collected on self-administered questionnaires,
with 405 valid responses received out of 511 distributed. To examine the established
hypotheses, SEM analysis was conducted using SmartPLS. The results revealed that
barring interest and application values, economic, social, and development values of
internal employer branding significantly predict employees’ stay intention. Considering
the importance of frontline workers in banks, this study is first in examining connection
between internal employer branding and the intention of frontline employees to stay.
However, as the study is confined to the country’s northern region and the frontline
workers only, it may impact the generalizability of the findings.

Keywords: Internal employer branding; frontline workers; banking sector; employees
intention to stay
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1. Introduction

In today’s powerful business climate,
acquiring and retaining premium workforce
has become pivotal for the endurance of
organisations, and for gaining the upper hand
over other organisations (Collins, 2001; Hadi
& Ahmad, 2018; Goud, 2013). Keeping this
perspective in mind, organisations frame
different strategies to attract and retain their
workforce, however, employer branding, a
contemporary employment strategy has been
relatively less researched (Tanwar & Prasad,
2016). Stemming from marketing, the idea
of branding in human resource management
was primarily introduced in 1996 by Barrow
and Ambler, regarding it as the bundle of
benefits, viz., functional, economic, and
psychological, provided by employment and
associated with the employing company”
(Ambler & Barrow, 1996). Employer brand
(EB) encompasses two aspects, external
and internal employer brands. Whereas the
former focuses on the acquisition of potential
employees, the latter focuses on the retention
of existing employees (Sengupta et al.,
2015). As the talented workforce constitutes
an important source for an organisation,
their mere acquisition is not enough, their
satisfaction, as well as retention, is of even
greater importance for an organisation’s
continued viability and success (Turnea,
2018). Das and Buruah (2013) assert that
the performance of an organisation in terms
of metrics like improved sales, motivated
employees, and efficient succession strategy,
indicates a clear intention of qualified
workers to stay in an organisation. Thus,
for continuous progression, an organisation
should consistently make efforts to retain its
talented workforce.

Considering the importance of retaining
the qualified workforce as stated, this study
empirically assesses the connection between
internal employer branding and employees’
stay intention in the banking sector in north
India considering frontline employees as the

respondents. The rationale for conducting
the study within the banking institutions
and from the viewpoint of frontline workers
lies in the role played by banking industry
in the nations economy (IBEE 2023).
Being a trillion-dollar industry, the Indian
banking sector not only impacts the financial
landscape but also influences employment
prospects, economic growth, and overall
stability within the nation with frontline
workforce significantly contributing to the
industry’s growth (Bamfo et al., 2018; Devi
& Sharma, 2013). As the frontline workers
directly interact with customers (Berry, 1981;
Gounaris, 2008), and act as the ambassadors
of their company (Seltzer, 2012), their way
of conduct impacts the satisfaction level and
buying decisions of the customers (Liao &
Chuang, 2004), which in turn influences the
reputation, progression, and profitability
of an organisation (Deshpande et al., 1993;
Brady & Cronin, 2001). Thus, organisations
must strive to keep their frontline worriers
motivated and retained (Duriasingam, 2009;
Yamamoto, 2011) so that they actively exhibit
customer-oriented behaviour (Choi & Joung,
2017) which helps to keep an organisation
sailing.

The practice of internal employer branding
can be understood from the social exchange
theory (SET) perspective. SET describes
social change and equilibrium as the outcome
of bargaining interactions between entities
(Emerson, 1976). Negotiated exchanges
are rooted in the expectations that actions
yield corresponding benefits and that human
relationships are shaped by cost-benefit
assessments and the assessment of available
options (Michener et al., 2004; Gouldner,
1960). In the present study, SET aims to
explain that higher levels of employees’
intention to stay result from companies that
provide their employees with value. The
premise is that when banking companies
brand themselves, the behavior of frontline
workers is reflected in their prolonged stay at
work (Davies, 2008).
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2. Literature Review and
Hypotheses Development

Intention to stay implies employees clear and
purposeful commitment to continue their
careers in an organisation in which they work
(Tett & Meyer, 1993). While the studies have
assessed the effect of several strategies on
the stay intention of employees, no study has
ascertained the intention of employees to stay
through the lens of internal employer branding
— an aspect of employer branding concerned
with the management of existing employees.
As organisations incur substantial costs on
employee acquisition, their dissatisfaction
and subsequent turnover is a significant
setback to them (O’Connell & Kung,
2007). So, to enhance the stay intention of
employees, the internal aspect of EB is gaining
prominence in the contemporary business
world. A strong internal brand supports
creating a conducive environment, where
existing employees are actively engaged in
the pursuit of organisational goals (Ouchi,
1981). According to this concept, employees
are regarded as customers, with their needs
at the forefront. Through appropriate actions,
organisations enable individuals to better
define themselves, improve their skills, and
foster motivation for efficient work (Staniec
& Kalinska-Kula, 2021).When the internal
atmosphere is not favourable, employees feel
discontented and demonstrate an intention
to quit the employer (Yusliza et al., 2021),
which negatively impacts the external
prestige of the organisation, subsequently
causing prospective employees to reconsider
their interest in applying for the organisation.
It can be contended that companies can
establish a strong presence of the brand
in the minds of workers by developing and
promulgating a common understanding of
norms, cultural beliefs, and values thereby
assisting employees in harmonising their
thinking with the brand and fostering a deeper
connection to it. (Baumgarth & Schmidt,
2010; Mosley, 2007). Boone (2000) asserts
that companies put significant efforts in

advertising and marketing to customers, but
do little to focus on their internal customers
(their existing employees). An organisation
can only effectively sell its products or
services, if its employees are highly satisfied,
engaged, and have a clear intention to stay
with their employer.

Considering the above-stated viewpoints,
the present study empirically assesses the
impact of internal employer branding on
employees’ stay intention among the frontline
workers in banks operating in north India.
While previous researches have assessed the
connection between employer branding and
outcomes like attraction, commitment, and
loyalty (Hadi & Ahmad, 2018; Aldousari et
al., 2017; Macalik & Sulich, 2019), this study
uniquely evaluates the connection between
internal employer branding on stay intention
of frontline employees. Despite the increasing
focus on internal branding, the extant literature
shows a paucity of studies linking these two
variables, especially from the employees’
perspective (Punjaisri & Wilson, 2011). The
study assesses the nexus between internal
employer branding and employees’ stay
intention via five dimensions, viz, economic
value (EV), development value (DV),
social (SV), interest (SV), and application
value (SV). EV describes how much an
employer offers in terms of above-average
pay, benefits packages, job stability, and career
progression chances. SV gauges how well a
workplace fosters happiness, cooperation,
and teamwork. The DV is a measure of how
well the employer offers chances for future
employment, career-building experiences,
self-esteem, and recognition. IV gauges how
well an organisation utilizes its employees’
skills to innovate, fosters a positive work
environment, and embraces new work
practices. AV gauges the extent to which
individuals are drawn to employers that
provide them with the chances to put their
expertise to use, mentor others, and work in
an environment that prioritizes customers and
social responsibility (Berthon et al., 2005).
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Thus, the study hypothesises that,

H1: Economic value positively and
significantly impacts employees intention to
stay

H2: Social value positively and significantly
impacts employees intention to stay

H3: Development value positively and
significantly impacts employees intention to
stay

H4: Interest value significantly and positively
impacts employees intention to stay

HS5: Application value significantly and
positively impacts employees intention to
stay

3. Methodology
3.1. Instruments Used

The study used a questionnaire encompassing
questions related to internal employer
branding, and stay intention of employees.
The questionnaire consists of 25 items
adapted from Berthon et al., 2005), and
Chew and Chan (2008). The study employed
a 5-point Likert scale ranging between
1-strongly disagree and 5-strongly agree.

3.2. Sampling And Collection of Data

The study is a cross sectional and quantitative.
The respondents were the frontline workers

working at different branches of the top four
public sector banks operating in north India
viz, State Bank of India (SBI), Panjab National
Bank (PNB), Canara Bank, and the Bank of
Baroda. The data was collected offline, as the
concerned authorities declined the e- contact
details of the respondents. Out of the 511
questionnaires served to respondents based
on convenience sampling procedure, 405
valid responses were obtained yielding a 79.2
% response rate.

4. Demographic Profile of
Respondents

In the present study, the respondents
demographic profile includes age, gender,
tenure of service, and education. Out of
the 405 questionnaires that were properly
filled and returned, 188 were filled out
by female respondents whereas 217 were
completed by male respondents constituting
46.42%, and 53.58% respectively. Age-wise,
respondents falling within the age group of
28-37 represented the highest number of
143 accounting for a percentage of 35.31%.
Education-wise, graduates were representing
the highest number of 193 denoting a
percentage of 47.6%. Moreover, in the case
of tenure of service, 123 the highest number
of respondents fell within the range of 6-10
years, representing a percentage of 30.38%
(Table 1).

Table 1, Demographic Profile of Respondents

Characteristics Class Frequency Percentage
Gender Male 217 53.58%
Female 188 46.42%
Total 405 100
Education 10+2 103 25.44%
Graduation 193 47.65%
Post-graduation & above 109 26.91%
Total 405 100
Age (in yrs.) 18-27 93 22.97%
28-37 143 35.31%
38-47 107 26.42%
Above 47 62 15.30%
Total 405 100
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Tenure of service (in yrs.) |1-5 72 17.8%
6-10 123 30.38%
11-15 117 28.90%
Above 15 93 22.92%
Total 405 100%

5. Analyses and Interpretation

Structural equation modeling (SEM) analysis
was conducted in two steps using SmartPLS
v3.2.9, wherein, primarily the measurement
model was evaluated, and then the structural
model.

6. Measurement Model
Assessment

The assessment of measurement model
revealed Cronbach’s a along with composite
reliability (C.R.) values to be higher than
the threshold of .7 (Malhotra & Dash, 2021)
confirming the reliability of the constructs.

Moreover, average variance extracted (AVE),
and C.R. values were higher than 0.5, with
C.R. values surpassing AVE (see Table 2),
confirming the convergent validity of the
variables (Cheung, Cooper-Thomas, Lau, &
Wang, 2023). To confirm the discriminant
validity, Fornell-Larcker criterion and HTMT
(Hetrotriat Monotrait) Ratio were employed
(table 3, table 4). The results revealed the AVE
square root (SQRT) in case of every construct
to be greater than r (Y AVE > r), and HTMT
correlation values of less than .85 affirming
the discriminant validity of the variables
(Fornell and Larcker, 1981; Anderson &
Gerbing, 1988; Kline 2011; Teo et al., 2013).

Table 2, Cronbach’s o, C.R., and A.VE.

Variables Cronbach’s o CR. A.VE.
Economic Value .804 .864 .560
Social Value .884 915 .683
Development Value 785 .853 538
Interest Value 814 .870 573
Application Value 814 .870 573
Intention To Stay 750 .857 .666
Table 3, Fornell and Larcker Criterion
AV DV EV ITS v Y
AV 0757
DV 0.631 0733
EV 0.618 0.575 0748
ITS 0.629 0.627 0.658 0.816
v 0.574 0.619 0.571 0.552 0.757
SV 0.641 0.657 0.581 0.643 0.618 0.827
Table 4, HT MT (Hetrotriat Monotrait) Ratio
AV DV EV ITS v SV
AV
DV 0.787
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EV 0.756 0.721

ITS 0.801 0.813 0.842

A% 0.702 0.777 0.701 0.698

N 0.751 0.788 0.685 0.789 0.723

AV = Application Value, , EV = Economic Value, DV = Development Value, ITS = Intention To Stay,
1V = Interest Value, SV = Social Value

were found to be between 1.342 and 2.231,
below the threshold of 5, indicating that the
constructs do not possess any collinearity
issues (Hair et al., 2019). In the next step,
formulated hypotheses were tested revealing
the following results (table 5, figure 1).

7. Structural Model Assessment

In structural model assessment, Hair et al.
(2019) five step approach was followed,
wherein primarily the study construct
underwent multicollinearity — assessment.
The variance inflation factor (VIF) values

Table 5, Assessment of Path Coefficients

Hypotheses/Paths B STDEV T value P Values F? Status
HIi: | EV->ITS 0.302 0.063 4.792 0.000%* 0.126 Supported
H2: | SV ->ITS 0.219 0.078 2.802 0.005%* 0.056 Supported
H3: | DV ->ITS 0.181 0.076 2.388 0.017%* 0.042 Supported
H4: | IV >ITS 0.036 0.073 0.499 0.618 0.008 Rejected
H5: | AV ->ITS 0167 0.094 1772 0.077 0.039 Rejected

** = p value sig. at < .01, * = p value sig. at < .05.

Figure I, generated from SmartPLS depicting path coefficients with t values and R
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The results as depicted above reveal a
positive and significant association between
the exogenous constructs, viz., economic,
development, and social values, and the
endogenous variable — ‘employees’ stay
intention with a beta coefficient of .302,
181, and .219, respectively. Thus, the
hypotheses H1 (economic value positively
and significantly impacts stay intention of
employees), H2 (social value significantly
and positively impacts stay intention of
employees), and H3 (development value
significantly and positively impacts stay
intention of employees), were accepted.
The results, however, revealed insignificant
statistical values in the case of H4, and H5
(interest value positively and significantly
stay intention of employees, application value
positively and significantly impacts stay
intention of employees), and consequently
these hypotheses stand rejected.

The third step entailing assessment of
predictive accuracy of the model (R?),
revealed an R? value of .579 (figure 1),
indicating that the model possesses moderate
predictive power (Hair et al., 2017). The 4%
step was to assess the effect size (f2), and the
results revealed the values of .126, .056, .042,
and .039 (table 5) in the case of economic,
social, development, and application values,
indicating a weak but significant effect on
the R? value of intention to stay (endogenous
variable) in case any of the stated exogenous
variables are excluded from the model (Hair
et al., 2017). However, a negligible effect of
.008 on the R square value was found in case
‘interest value’ is dropped from the model.
Lastly, the assessment of Stone- Geisser’s
Q? was conducted and resulting in a value
of .367, indicating that the model possesses
substantial predictive ability (Hair et al.,
2017).

8. Discussion of Results

This study aimed at empirically assessing the
impact of internal employer branding on the
stay intention of employees in banks. For this,

five hypotheses were formulated wherein
the influence of internal EB was measured
via its dimensions. The analyses revealed
significantly positive values for hypotheses —
H1, H2, and H3 leading to their acceptance.
However, due to insignificant statistical
results, H4, and H5 were rejected. The results
indicate the ‘economic value’ (encompassing
salary, and other monetary benefits), ‘social
value’ (encompassing relationship with co-
workers, seniors, and subordinates), and
‘development value’ (encompassing career
development, and recognition), of internal
employer branding to be positively and
significantly predicting employees’ intention
to stay. The results are in concurrence
with Johari et al., (2012) and Zin (2017),
who revealed monetary benefits to predict
employees intention to stay significantly,
Chen (2016) and Pomaki et al. (2010), who
discovered social value a critical predictor
of employees stay intention, and in line with
Tessema et al. (2013) and AbuAlRub (2008),
who found application value an important
factor for workers stay intention. The results
depict that the respondents of the selected
organisations give due preference to monetary
benefits, social relationships, employee
recognition, and career development at the
workplace. The reason for rejection of H4,
and H5 may be due to employees not being
granted autonomy to use and share their
methods and experiences for carrying out
work; instead, they are expected to follow
the established protocols. Furthermore, due
to frequent interactions with the public as
part of their duties, frontline bank employees
may not perceive their work as sufficiently
interesting, thus declining their desire to
remain with their organisations.

9. Theoretical, Managerial, and
Social Contribution of The
Study

Since the inception of employer branding
concept in 1990s, researchers have
consistently examined its impact as an
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employment strategy in the workplace.
Notably, in the current year (2024) alone, more
than 60 research articles including employer
branding as one of the study variables do
already appear (up to June) in the Google
Scholar database. However, a notable gap in
these studies is the lack of focus on the impact
of the internal aspect of employer branding
on retaining frontline employees despite an
obvious distinction between external and
internal employer branding. In this regard,
this study marks a significant addition to
the existing literature by investigating the
impact of internal employer branding on
the stay intention of frontline employees of
banks. Moreover, by identifying some key
drivers within internal employer branding,
the study offers some practical suggestions
for managerial approaches. It highlights
the significance of monetary incentives,
social relationships, work recognition, and
knowledge sharing as important factors that
enhance employees’ intention to stay at their
workplace. Additionally, the study stresses
the importance of implementing the internal
employer branding strategy to foster an
inclusive and supportive workplace culture
to strengthen the social fabric by developing
positive relationships and a feeling of
belongingness.

10. Limitations and Future
Research Directions

As the study is sector-specific limited to
Indian banking, its results may not apply
to other sectors. Researchers are suggested
to conduct and compare similar studies in
other sectors as well. The study assesses
the influence of internal employer branding
on employees’ intention to stay, neglecting
the other outcomes. Future researchers may
assess how internal employer branding
affects other variables, like, employee
commitment, employee performance, and
brand advocacy. Additionally, this study is
cross-sectional, i.e., the data was gathered
all at once. The researchers are directed to

conduct the longitudinal study to follow the
changes in the opinions of the respondents.
Furthermore, the study assesses the direct
link between internal employer branding
and employees’ intention to stay. Future
researchers can assess the indirect relation
between the two via mediating variables like
job satisfaction, employee commitment, and
employee engagement.

11. Conclusion

The Indian banking industry ranks among
the biggest sectors globally. Being a trillion-
dollar industry with public and private
sector banks possessing assets worth over
1.5 and 0.9 trillion US$ respectively, it is an
important player behind the economy of the
country (IBEE 2023). Among various factors,
contributing to the success of this industry,
the pivotal role played by the dedicated
employees, particularly the frontline workers
can’t be underestimated. Being the first point
of contact, frontline employees directly
impact the expansion or contraction of the
customer base. So, to maintain their customer
base, banking organisations should prioritise
the satisfaction of their frontline workers to
foster positive attitudes and improve their
intention to stay. Against this backdrop,
and to know how for the Indian banking
institutions make endeavours to improve the
stay intention of their frontline employees,
present study examined the impact of
‘internal employer branding’ on employees’
stay intention in using five dimensions, viz.,
economic value, interest value, development
value, social value, and application value.
The results unveiled a positively significant
connection between economic, social, and
development values, and employees stay
intention, and an insignificant relationship
between interest and application values,
and stay intention of employees. The results
underscore the significance of addressing
employees needs for financial benefits,
developing social connections with seniors
and subordinates, and recognising and



110 | Parikalpana - KIIT Journal of Management [Vol. 20.2, December-2024]

appreciating employees efforts to foster their
stay intention. Moreover, the insignificant
impact of interest and application values on
the stay intention of employees may be due
to the monotony of customer interactions and
rigid protocols limiting the application of
their experiences and knowledge in carrying
out their work. To successfully retain
employees, the banking companies are thus
suggested to employ strategies consistent
with the identified factors of employees’
intention to stay. This entails providing
competitive monetary benefits to meet the
financial needs of employees, cultivating
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Abstract

In present world, IT sector plays a major part in business environment. These sectors
provide service hardware, software, Information and Communication Technology
(ICT) and IT Enable Services (ITES) like Business Processing Outsourcing (BPO),
Call Centre. Women workforce constitute approximately more than 45% of total work
force, playing different roles of this IT sectors. It is indicated that women workforce face
more challenges and issues than men workforce in their mid-career. The challenges are
combination of maintaining their work life balance during their pregnancy period, gender
discrimination, lack of potential growth of opportunities and income equalities of men,
natural inequalities based on gender etc. These issues have emerged as vital challenge
their mid-career life. This paper focusses on analysis of mid-career problems, main
reasons behind these and suggests some points having potential for recommendations.

Keywords: IT sector, women professionals, mid career, gender discrimination, sexual
harassment, p-value
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1. Introduction

The Information Technology or IT sector has
taken an active part in world business sectors.
The leading corporate IT organisations
Amazon, Facebook, Apple, Google and
Microsoft hold top indexes in stock markets.
It has been observed that currently, women
hold approximately 26.5% of managerial
and professional positions in the technology
industry (Richter, 2021). Female employees
have taken influential parts in leading IT
firms throughout the world. At present
condition women passing their mid-career
in the IT industry have been evaluated along
with addressing and explaining the challenges
they face. It has been observed that female
professionals face more issues and challenges
than their male peers, mainly due to gender
discrimination-related disadvantages. Apart
from this, potential solutions for these
challenges have also been included in this
study and the condition of women passing
through their mid-career has been elaborated
on. Thus, this study has provided significant
evidence regarding the challenges faced by
female IT professionals during their mid-
career. The objectives are a) to assess the
issues of women during their mid-career,
b) to address and explain the challenges of
women in the IT sector in their mid-career,
¢) to recommend potential strategic solutions
for preventing the challenges of women
professionals in the IT sector.

2. Literature review

The literature surveys collected information
from various journals and electronics media.
Information are categorized two groups a)
Women’s participation in the IT sector b)
Challenges of the IT sector.

2.1 Women's participation in the IT sector

The IT sector or the Information Technology
industry covers almost all business
areas involving hardware, software and
communication technology and is among
the top emerging industries. In recent years,

concerns regarding women’s empowerment,
education and economic opportunities have
changed the position of women in business
organisations. It has been identified that
women employees hold around 21% of the
IT sector in 2021 (Alexandra Sava, 2022).
However, this percentage is far less than male
participation in the IT industry and women
of colour suffer several types of issues in the
technology sector. Women’s participation
in the IT industry is constantly enhancing,
though it is comparatively less than males due
to gender inequalities and a lack of potential
opportunities. Consequently, lack of trust in
capabilities, restrictions for promotion and
fewer economic facilities including unequal
wage distribution are the main disadvantages
faced by women in the IT industry.

2.2. Challenges of the IT sector

The Information Technology industry has
undergone rapid transformations in recent
years and the changing business market and
consumer concerns have created several types
of challenges for this industry. Additionally,
the main issues of the IT industry have
been identified to be increasing demand for
managing the transformations effectively and
changing customer preferences and customer
experience (Pratt, 2022). Apart from this,
increasing cyber security-related threats are
also a growing concern in the IT industry as
well as funding for grabbing new technological
and business opportunities. Therefore, it can
be stated that these are the main challenges
the IT industry is facing currently and there
are also issues and conflicts regarding gender
equality. The biggest challenge of women in
IT sector shown in Table-1 (Seva, 2022)

Table.l: Challenges face by women in IT

Challenges 2018 | 2019
Sexism in Workplace 33.9% |30.2%
Having No Female role and 42.8% 130.5%
model

The Glass Celling 399% |37.9%
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Iéack of Diversity within 315% | 267%
ompany

Conservgtlve Career a A\ 5¢ 10, 1976%
perspective part time employee

Lack of Diversity within team |20.4% |27.6%
No challenges 9.9% |8.8%

3. Research Methodology

The main types of research design are
descriptive,  correlational,  exploratory
and explanatory and in the present study,
an exploratory research design has been
selected. According to the viewpoints
of Hunter, McCallum & Howes (2021),
exploratory research involves providing in-
depth descriptions of a “little-understood
incident”. Here we make survey twenty five
women employee working in different IT
career. For our research purpose we used
factorial analysis (Anova test). In factorial
analysis of variance is the classification and
cross classification of statistical data with the
view of testing whether the means of specific
classification differ significantly. This type
analysis is a method of splitting the total
variation of data into constituent part which
measures different sources of variations. The
total variation is split up into the following
component ie. a) Variance within the
subgroups of sample b) Variation between the
subgroups of the sample. The total variance
is the sum of variance between the sample
and the variance within the samples. These
are tested for their significance by Anova test
which is also known as variance ratio test.
Anova statistic is defined as

o Variance betweein the sample
Statistic =

Variance within the sample

Using the technique of Anova we can test
the hypothesis that the means of all the
components that constitute a population are
equal to the mean of the population or that the
samples have come from same population. In
Anova, for the variance between Samples,
degree of freedom is K-1 and for variance
within samples, degree of freedom is N-K.

4. Data Analysis

In our research survey there are 15 nos of

questions collected from 25 nos responses
about women’s mid career in IT industry
shown in Table.2 and values are assigned as
value of responses Table-3 and analysis on
Anova analysis techniques.

Table.2 Questions and their index

Issues of women Index

Job Performance and Excellent A

Exceed the performance goal and target

Managed time and task on deadline

B
C
Initiative and positive behaviour D
E

Promptly collaborate and communicate
team member

s

Positive feedback and recognized from
supervisor

Handle the work unexpected and G
challenge situation

Flexibility response changing work H
demand

Satisfied overall performance I

Societal norms influence gender roles J
and expectations.

Career advancement opportunities and K
leadership roles.

Societal norms place the primary L
responsibility for childcare and
parenting on women, which affects her
career progression.

Expectation of tendering to the needs M
of ageing parents or elderly family
members from women of the family is
higher

Tendering to the needs of ageing parents | N
or elderly family members by women
professionals affects career progression

My work schedule and personal (0]
commitments often conflict on time.

Table.3 Data Value Assigned of response
Answer Value
Strongly Agree
Agree
Natural
Strongly disagree
Disagree

= DN W K| W
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Table.4 Survey Data Table.5. Sum, Average and Variance result of
- ANOVA analysis
a
Anova: Single Factor
: SUMMARY
MABCDEF GHIJKLMNO
. Aalalalalal 2 alal 233l 3] 2] 3] 2 Groups | Count | Sum Average Variance
| Ll el e fol ool afalalofe A 25 103 412| 0943333
. 5 55 55 5 5555 44443
. 4 4 5 5 4 5 4 4 4 B 25 102 4.08| 0.993333
. 5 43 45 5 43 443 3 3 44
W5 5555555533333 C 25 102 4.08| 0.826667
. 5 54 55 5 555 4442 414 D 25 108 4.32 0.81
. 3 43 55 4 4 4 4555 42 3
B3 34 44 4 444444544 E 24 107 | 4.458333| 0.780797
BEEAEEEIEEREBEEEEE F 25| 101 404| 1123333
B3 33 44 4 442544454
. 5 54 45 4 45 4322333 G 25 104 416 0.806667
B+ 44 34 4 4444442433
B+ ¢5555555424331 H 25 106 4.24| 0773333
HEEEEEEEEEEEREEE I 25 96 3.84| 1.056667
. 3 34 4 4 4 45 4 4 2 2 3 2 3
Bs5 55 55 4 553555554 J 25 95 3.8 1.333333
E] El 51l E B 551 E Bl 2 5 E 2 R K 24| 83 3458333 1.041667
. 555 55 5 3 4314 4 4 4 1
B4 4444 4444544544 L 24 84 3.5] 1217391
B+ 44 44 4 44444314243
B+ 34 44 4 443444444 M 24 85| 3.541667 1.21558
HEEEEEEEE RN ERE N 24 86| 3.583333| 0.775362
B4 5555 3545544542
Bt 11111 111111144 (0] 24 75 3125| 1.070652

Table.6. Result of ANOVA analysis

ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 48.54472 14 346748 3.523888 1.95E-05 1.719791
Within Groups 348.3333 354 0.983992
Total 396.878 368
5. Result analysis degree of freedom is (14,354).

In our research experiments of issues of
women in IT professions, the average value
the total sum of squares (SST] is 396.878
where as SSC i.e. Sum of the square of
the columns is 48.54 and sum of the Sum
of the square of the error 348.33. Where
as F value 3.52 with P-value 1.95E-05. In

F value is greater than critical value of
F ie. (3.5>1.7). So there is significant
difference between samples. Childcare
and parenting on women, which affects
her career progression, expectation of
tendering to the needs of ageing parents or
elderly family members from women of the
family is higher, tendering to the needs of
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ageing parents or elderly family members
by women’s professionals’ affects career
progression. So these issues are major
problems. Problems average and variance

is highly significant. In Fig.2 it shows that
in ANOVA analysis within group line and
between group lines, there is no significant
difference between them.

Fig1 Curve fit Variance vs. Count, Sum with Average

¢o— Between

\

Groups

#’——\-—o——o——oﬂ == Within

S 60& Vgo < Q}Qe
&8 *
&
b‘z’%

<& Groups

Fig.2. Anova Analysis of Source of Variation

6. Conclusion

Worldwide women IT professionals are a
deciding factor for the IT industries. They
have a huge contribution in the IT industry
globally but due to different obstructions in
their career they face multiple challenges in
their professional life. The situation is even
worse for women who are in the middle
of their careers. Women IT professionals
who are in the middle of their careers face
challenges during childcare and the family
related discrimination in the workplace

which influence them to quit their job.
Discrimination of gender equality also plays
a major role for creating problems among
women IT professionals who are in the middle
of their career. Discrimination of gender
equality and lack of grooming opportunities
in the middle of the career de-motivates
women to continue their job and that leads
them to quit their career. So it makes sense
to look for appropriate solution of these
problems by human resource departments of
IT organisations.
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Abstract

The study explores the intricate link between capital structure and firm performance.
Existing research on the relationship between financial leverage and company results
has mostly examined linear relationships; however, this study takes a fresh approach
by investigating possible non-linearity as well in the capital structure-firm performance
relationship. The paper uses sophisticated econometric approaches to estimate and analyze
the potential non-linear dynamics between capital structure decisions and profitability
measures, drawing on a dataset of BSE 100 companies. The panel regression on the data
period from 2014 to 2023 shows that although the linear model shows a positive effect
of the debt-equity ratio, the quadratic regression model finds no significant effect of the
debt-equity ratio and its quadratic term on ROA. The research findings add to the body
of literature and provide insight into the best capital arrangements for businesses.

Keywords: Capital Structure, Performance, Non-linearity, Non-financial Companies,

Return on Asset

JEL Classification: G32, L.25

1. Introduction

Capital structure is often regarded as the most
important aspect determining a company’s
capital market orientation and success.
To maximize shareholder wealth, finance
managers work to determine the best capital

structure, which calls for a variety of funding
sources for varied projects (Bakhshani,
2017). This endeavor might result in changes
to a firm’s capital structure that combines the
proportions of debt and equity (Gord et al.,
2015). Consequently, the capital structure
serves as a significant input with far-reaching
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implications for businesses, impacting
financial ratios (such as return on assets and
return on equity), cost of capital, and risk.
Businesses with higher debt levels may have
better returns on assets (ROA), but this also
increases financial risk for the company,
which affects the cost of capital and has a
cyclical effect. Even though firms choose
debt over equity since it is less expensive,
it is important to take into account the
simultaneous influence on financial riskiness.
As a result, concerns about bankruptcy and
financial hardship are related. Finding the
ideal debt-to-equity ratio becomes crucial
for determining how well a company
performs financially (Nirajini & Priya, 2013;
Mohammad & Bujang, 2020).

The influence of capital structure on the
profitability of firms is still a subject of
debate among financial specialists. The
Irrelevance Theory of Modigliani and
Miller (1958), which maintained that capital
structure does not affect company value
in an ideal capital market free from taxes,
information asymmetry, transaction costs,
and bankruptcy costs, is the cornerstone of
contemporary corporate finance. Since then,
several ideas have attempted to determine the
best debt-to-equity ratio for businesses. The
Trade-Off Theory developed by Kraus and
Litzenberger (1973) emphasizes the need for
businesses to weigh the benefits and risks of
debt financing, taking into account the trade-
off between tax advantages and the expenses
associated with financial hardship. To reduce
agency costs, Jensen and Mecklings (1976)
Agency Cost Theory highlights the use of
debt financing to ease tensions between
managers and shareholders. According
to the Market Timing Theory, businesses
should issue equity when the market is doing
well and choose to take on debt when it is
underperforming. According to Myers and
Majluf, in the Pecking Order Theory (1984),
businesses should use internal sources first,
then debt, and resort to equity as the last
option. As a result, research into the effects

of capital structure on businesses is still being
conducted. Most people believe that the best
possible balance between debt and equity must
be used to maximize shareholders’ wealth
while minimizing capital costs (Chowdhury
& Chowdhury, 2010).

The interaction between a company’s capital
structure and performance has continuously
been a topic of discussion in the field of
corporate finance. In this research, more
sophisticated view of the capital structure-
performance relationship is provided by
investigating its non-linear characteristics.
Evaluating the relationship between a
companys funding decisions and overall
performance becomes critical as financial
markets and economic  environments
change. In the context of BSE-listed top 100
companies, this research attempts to provide
empirical data and insights into the non-linear
aspects of capital structure-firm performance
relationships, illuminating possible trends and
consequences for strategic financial decision-
making. This research extends the body of
knowledge by examining the possible non-
linear relationship that exists between capital
structure and performance which will help in
understanding the complex dynamics that may
be present in corporate financing decisions. By
filling up the knowledge vacuum in the Indian
context, the findings may help practitioners
and academics understand the best capital
arrangements for maximizing efficiency.
The capital structure has a significant impact
on company’s financial health and with this
essence, the importance of the study stems from
its capacity to improve theoretical frameworks
which can have an impact on policy discussions
on capital structure and company performance.

The study is arranged as follows. In Section
2, the review of related literature is presented
along with the research gap and hypotheses.
Section 3 presents the data and methods
applied for drawing the inferences and section
4 discusses the findings of the study. Section
5 draws the conclusions of the study.
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2. Review of Literature

Researchers in the area of finance are
interested in the connection between capital
structure and  corporate  performance.
Numerous  researchers  examine  this
relationship. According to Vatavus (2015)
research, companies that run primarily on
equity perform better. These companies
also partially dispose of their assets during
periods of inflation and tax increases in
order to save costs. However, because they
typically take on risks, industrial businesses
frequently turn to debt finance when they
face financial troubles. The findings by
Bakshani (2017) show contradiction in the
resukts as no discernable association between
performance and capital structure is found.
Basit and Hassan (2017) find a significant
influence of debt-equity ratio on return
on asset. According to Detthamrong et al.
(2017), capital structure harms stock prices,
while Abdullah and Tursoy (2019) contend
that financial leverage has a mediating effect
on performance of large firms. However,
the the positive effect of leverage on firm
performance is also seen. Hirdinis (2019)
finds that capital structure has a noteworthy
favorable impact on a company’s value,
and this beneficial effect also extends to
profitability. According to research by Li et
al. (2019), there is a negative relationship
between debt and performance of SMEs
with low credit risk, whereas, there is no
relationship between the two for SMEs with
high credit risk. Additionally, it is discovered
that while leverage boosts performance,
it depresses equity prices (PeiZhi &
Ramzan, 2020). While profitability and
capital structure have a significant positive
relationship (Shamsuddin et al. 2020), Tobin’s
Q does not have a statistically significant
association with short-term debt. Thi and
Phung (2021) report that debt-to-equity ratio
has a significant negative impact on financial
performance as measured by ROE and ROA
which matches with the findings of Nguyen et

al. (2021). Using a sample of 1,826 businesses
from 2013 to 2017, Spitsin et al. (2021) looked
at how capital structure affects the success of
high-tech firms in the Russian Federation.
The Static Trade-off Theory is supported by
the results, which show that efficient capital
structure management increases the return
on assets by 16-22%. The best borrowing
shares depend on the size of the firm and
its position within an agglomeration. The
negative influence of debt-equity ratio on
return on equity is also highlighted in the
research by Odhiambo et al. (2022) in a
Kenyan-based study. To improve return
on equity, the study suggests either raising
equity financing or decreasing debt. Using
information from 49 businesses listed on
the Istanbul Stock Exchange, the study by
Kalash (2021) examines the implications
of ecological sustainability on the capital
structure and financial performance of
Turkish-listed corporations between 2014
and 2019. The results showed that improved
environmental performance raises operational
profitability, return on equity, and return on
assets while having a positive impact on firm
leverage. These findings provide Turkish
businesses with important information about
how to best arrange their capital structures
in the face of rising borrowing rates. In
Malaysia, the investigation by Salam and
Shourkashti (2019) establishes the presence
of an inverted U-shaped association between
capital structure and company performance.
Debt and firm performance were shown to
have a U-shaped connection in the context
of the Egyptian capital markets, with an ideal
ceiling of leverage on company performance.
Performance gains were observed below
this barrier. However, performance showed
a decline with increase in leverage beyond
a certain degree due to increased finance
costs and knowledge asymmetry (Orabi
& Mohamed, 2022). Le and Phan (2017)
demonstrated a non-linear relationship arises
between debt and corporate performance.
Also, an inverse U-shaped association
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between extra-financial performance
(sustainable ESG) and company profitability
wasidentified in a study conducted by Zghidi et
al. (2023) on American enterprises. However,
Attia et al. (2023) establishes that the effect
of financing decision on performance varies
with firm size; large-sized firms enjoy a
positive effect with rise in debt in contrast to
small-sized firms whose profitability comes
down with increasing leverage.

Capital structure and firm performance are
shown to be negatively correlated in Indian
research by Pal (2022). Overall, the research
points to an intricate link between capital
structure and company performance that
depends on the metrics employed. A study by
Marfuah and Nurlela (2017) finds that large-
sized businesses are often seen to raise capital
at a lower pace and have less information
asymmetry, both of which have an effect
on corporate performance. Lestari (2023)
observes a positive relation between firm
size and return on equity for manufacturing
businesses listed on the Indonesian Stock
Exchange. However, the study added return
on assets and debt-to-equity ratio could
moderate the relationship between company
size and ROA. Furthermore, additional
factors including capital structure, growth
potential, and operational cash flows may
have an impact on the association between
business size and ROA (Arifaj et al., 2023).
In terms of the growth potential, according to
some research, ROA is positively impacted
by sales growth (Ghanbari and Ghasemi,
2015, Uddin, 2019) while others discovered
no discernible influence (Goh et al., 2022).
The impact of debt-equity ratio and liquidity
ratio on ROA has also been a matter of
debate. According to the research by
Muslikin and Alim (2023), the debt-to-equity
ratio increases stock returns. In a similar vein,
some research discovered that the current
ratio significantly increases ROA (Zaman,
2021), whilst other studies discovered an
opposite effect (Gunawan & Pujiarti, 2023).
So, the factors taken into consideration for

this study include ROA, firm size, growth
rate, leverage, and liquidity ratios following a
comprehensive examination of the numerous
pieces of literature.

3. Research Gap and Hypothesis
Formulation

The extant body of studies pertaining to
the relationship between capital structure
and firm performance concentrates mostly
on the linear relationship, hence neglecting
possible non-linear dynamics. In terms of
the non-linear pattern, the particular setting
of top BSE-listed companies has not been
dealt with despite a variety of discoveries
across several nations and industries. The
research gap emphasizes the necessity
of examining the capital structure-firm
performance connection by looking at the
linear and possible non-linear relationships.
The researchers therefore, study both the
linearity and non-linearity aspects to uncover
the possible complex relationship. By using
a comprehensive approach, it is possible to
thoroughly examine the complex link between
capital and performance, adding significant
information to the field of corporate finance.

In light of this, the following null hypotheses
are tested:

Hypothesis I: H;: There is no significant
impact of the debt-equity ratio on firms’
financial performance.

Hypothesis II: H;: There is no significant
impact of firm size on the firms’ financial
performance.

Hypothesis III: H;: There is no significant
impact of growth rate on the firms’ financial
performance.

Hypothesis IV: H: There is no significant
impact of liquidity on the firms’ financial
performance.

In addition to the above, while testing the
non-linearity in the relationship, the following
hypothesis is additionally considered.
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Hypothesis V: H: There is no significant
impact of the square of debt-equity ratio on
firms’ financial performance.

4. Research Design

The annual data of the companies included
in BSE 100 are included. However, of these,
the financial services-related companies
are excluded because of their different
regulatory requirements and nature of
business. Thus, based on this exclusion
criterion, 23 companies are excluded
from the sample which, thereby ensured a
guarantee of uniformity and consistency in
data of the remaining 77 companies included
in the BSE 100 index to examine the effect
of capital structure on firm performance.
The study period for the research is from
2014 to 2023 which is ten years. The data
collected from the ACE Equity database
are a combination of cross-sectional and
time series and take the form of a panel and
therefore for understanding the cause-effect
relationship, panel regression is applied.
The literature frequently uses ROA (Return
on asset), as an alternative metric to assess
a company’s operational, financial, and
accounting performance. Several scholars
have employed accounting-based ROA as

an integrative method for strengthening
the comprehension of the efficiency of
businesses (Mansour et al., 2022). Thus, this
research utilizes Return on Asset (ROA)
as the dependent variable for measurement
(Saidat et al., 2019, Arenas-Torres et al., 2021,
Gutiérrez-Ponce et al. 2022). Firm size (SZ)
serves as one independent variable (Potharla
and Amirishetty, 2021, Sari et al. 2022),
calculated by taking the natural logarithm of
Total Assets. Sales Growth (SALES_GR) is
the second independent variable, reflecting
the company’s capacity to enhance its revenue
over time (Harahap, 2021). Additionally,
the study includes two more independent
variables: Debt to Equity Ratio (DER),
indicating leverage, and Current Ratio (CR),
representing the liquidity of the companies.

5. Analysis and Findings
1.1 Descriptive Statistics

The characteristics of the dependent and
independent variables are explained by
the descriptive statistics results. To have a
comprehensive knowledge of the features
of the data, the mean, standard deviation,
maximum, and minimum values are
determined for this study. The descriptive
statistics are summarized in Table 1.

Table 1: Descriptive Statistics of the Variables

Variables Mean Std. Dev. Max. Min.
ROA 10.544 11.903 76.515 -81.205

SZ 9.594 1.474 13.381 5.975
SALES_GR 17.637 69.563 1639.420 -97.020

DER 0.473 2.802 69.824 -0.641

CR 1.879 1.861 33.562 0.273

Source: Authors’ computation

The descriptive statistics for the variables
in the dataset are presented. With a mean of
10.544 and a significant standard deviation
of 11.903, return on assets (ROA) shows
significant variation in the profitability of
businesses. With a mean of 9.593 for the firm
size (SZ) variable, the sample’s businesses

appear to be moderately sized on average.
With a mean of 743.3367 and a significant
standard deviation of 6636.045, sales
growth (SALES_GR) shows a broad range,
suggesting significant diversity in sales
performance among organizations. With a
mean of 0.472, the debt-equity ratio (DER)
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indicates that on an average the ratio of debt
fund to equity is close to 1:1. However, the
sample’s capital structure varies significantly,
as seen by the large standard deviation of
2.801. Finally, a mean of 1.878 for the current
ratio (CR) indicates that firms maintain a
good liquidity position. In the context of the
research, these descriptive statistics help in
understanding the distributional properties of
the important variables.

5.2 Regression Results

The researchers consider the application of
panel regression. This study has been divided
into two phases. The first phase looks at the
regression model in linear terms, while the
second phase estimates the model in quadratic
terms. This is done to get a nuanced view of
the dynamics involved.

Phase I: Linear Regression Model

Multiple regression analysis on panel data
has been applied to examine the strength
and direction of each variable. The linear
regression may be written as follows:

Y, =a+p.x, +¢,

Where, Y, = Dependent variable at time t

o = constant term, f = K x 1 vector of
coefficients, x, _K x 1 vector of independent

variables, €it = Error term, t = time and i =
firm

The following model is used to assess
how capital structure affects a company’s
performance under the linear setting:
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ROA, = a +B,. (SZ), + B, (SALES_GR), +
B, (DER), +B,. (CR), +¢,

In order to assess the matter of severity of
multicollinearity, VIF values are computed.
The maximum value of different variables
is found to be 1.05. This result confirms that
the variables are relatively independent of
each other and thus multicollinearity does not
exist. Also, the test for heteroscedasticity is
performed to check whether residuals have
constant variance.

Analysis based on Ordinary Least Square
(OLS) Model, Fixed Effect (FE) and
Random Effect (RE) Model: Linear
Regression

One popular linear regression model
that is particularly useful for modelling
continuous variables is the OLS model. By
lowering the sum of squared errors, OLS
calculates the association in this model
between the response variable, ROA, and
the five predictor variables, SZ, SALES_
GR, DER, and CR. The Fixed Effects
(FE) model is utilized to investigate the
variability of characteristics particular to a
group and evaluate their impact on Return
on Assets (ROA). The Random Effects
(RE) model, on the other hand, is capable
of handling panel data that is both time-
varying and time-invariant. It assumes that
each effect is dispersed randomly and has
no relationship to any of the independent
variables. The result of the OLS, FE and RE
model is given in Table 2.

Table 2: Analyzing the Regression Results

Ordinary Least Square (OLS) Model Fixed Effect (FE) Model Random Effect (RE) Model
Variable | Coefficient | t-stat | Variable | Coefficient | t-stat | Variable | Coefficient |z-stat
SZ -0.661%* -2.06 SZ 0415 0.73 SZ 0.078 0.16
SALES_GR -0.000 -0.19 |SALES_GR| -2.20e-06 -0.06 |SALES_GR| -3.96e-06 -0.10
DER -0.169 -1.02 DER 0.211%* 2.30 DER 0.192%* 2.09
CR 0.745%%% 2.96 CR 1.284%#% 6.88 CR 1.262 6.92
F-stat F-stat Wald Chi?
(4,648) 4.34 (4.576) 13.44 @) 51.81

**+* Significant at 1% level; ** Significant at 5% level

Source: Authors’ computation
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The F-statistic value of 13.44 (p=0.034) shows
the rejection of the null hypothesis. Hence,
the FE is found to be a better one than OLS.
The result of the Breusch and Pegan (1980)
test shows a y? value of 51.81, which thereby
rejects the null hypothesis H, and accepts the
RE model over the OLS model. In order to
make the final selection, the Hausman (1978)
test is applied which shows a %2 (3) value
of 11.84 (p=0.008), thereby rejecting the
null hypothesis. The researchers, therefore,
consider the Fixed Effect model as the best
choice. However, the robust method is applied
to handle the heteroscedasticity problem.
According to the FE model’s conclusion,
the variable ‘SZ’ has a coefficient of 0.415
and a t-statistic of 0.73, meaning that at a
conventional significance level, its influence
on the dependent variable is not statistically
significant. With a t-statistic of -0.06,
‘SALES_GR’ has a coefficient of -2.20e-06,
indicating a minimal effect. With a coefficient
of 0.211 and a t-statistic of 2.30, the variable
‘DER’ has a statistically significant positive
influence. Similarly, the CR variable with a
t-statistic of 6.88 and a coefficient of 1.284
indicates a significant positive influence.

Phase 11: Quadratic Regression Model

This phase estimates the model in quadratic
terms. The estimated model is written as
follows:

Y, =a+p.x, +v. DER_SQ, +¢,
Where Y, = Dependent variable at time t

a = Constant, § =K x 1 vector of coefficients,
x,_ K x 1 vector of independent variables, y =
Coefficient associated with the quadratic term
x*,, x*, = Squared term of the independent
variable, €it = Error term, t = Time and 1 =
firm

In order to test for the non-linearity in the
relationship, the quadratic term is considered
by including the squared value of the
transformed DER variable. The following
quadratic regression model is used to assess
how capital structure affects a company’s
performance:

ROA, = o+ B,. (SZ), + B,. (SALES_GR), +
B, (DER), +B,. (CR), +v. DER_SQ, +¢,

The diagnostic tests are applied considering
the variables given in the above equation.
The test for multicollinearity is run. The
VIF values show that the maximum value
exceeds 10, thereby showing high correlation
among the independent variables. Hence, in
order to handle the issue, the variable, DER
is transformed by adjusting for the mean. The
transformed variable is:

DER_Centred = Original DER — avg (DER)

Hence, to handle the multicollinearity
problem, DER is transformed by deducting
the average DER (0.472) from the original
DER value to get the transformed DER (DER _
Centred) value which is then squared again to
get the transformed value of Square of DER _
Centred. Again, the test for heteroscedasticity
is done using White’s test to test for the null
hypothesis that the residuals have constant
variance. The test shows that the p-value is
less than 5% which points to the presence
of this problem. Hence, the robusr standard
error results are considered.

Analysis based on Ordinary Least Square
(OLS) Model, Fixed Effect (FE) and Random
Effect (RE) Model: Quadratic Regression

The results of the OLS, FE and RE models
after considering the quadratic term squared-
DER are given in Table 3.
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Table 3: Regression Results based on Ordinary Least Squares (OLS), Fixed Effect (FE)
and Random Effect (RE) Model (Quadratic)

Ordinary Least Square Model Fixed Effect (FE) Model Random Effect (RE) Model
Variable | Coefficient | t-stat | Variable | Coefficient | t-stat | Variable | Coefficient | z-stat
Sz -0.194 -0.61 SZ 0.482 0.84 SZ 0152 0.32
SALES_GR | -4.85e-07 -0.01 |SALES_GR| -247e-06 | -0.06 |SALES GR| -4.54e-06 -0.11
DER -0.169%** -6.76 DER -0.238 -0.42 DER -0.622 -112
DER? 0.0736%** 6.68 DER? 0.007 0.81 DER? 0.012 1.49
CR 0.401 1.61 CR 1.273%%* 6.79 CR 1.235%%* 6.71
s 12.64 s 1088 el cnr 53.01

**k significant at 1% level

Source: Authors’ computation

The F-statistic value of 10.88 along with the
p-value of less than 5% shows the rejection
of the null hypothesis. Hence, the FE is found
to be a better model than OLS. The result
of the Breusch and Pegan (1980) test shows
that the computed > (5) value is 53.01 with
a p-value of less than 1%, which thereby
rejects the null hypothesis H, and accepts the
RE model over the OLS model. In order to
make the final selection, the Hausman (1978)
test is applied which showed a > (4) value
of 31.64 with a p-value of 0.000 which again
rejects the null hypothesis H, and concludes
that the Fixed Effect model is the best choice.
However, the robust method is applied
to handle the heteroscedasticity problem.
The results of the Fixed Effect (FE) model
provide insights into the relationship between
the different independent variables and ROA.
According to the t-statistic of 0.84 and the
coefficient of 0.482 for size, the firm’s size is
not statistically significant. With a t-statistic
of 0.06, sales growth (SALES_GR) has a
negative coefficient of close to zero, indicating
that there is no statistically significant effect
on the explained variable. In the case of
capital structure, the coefficient is negative
0.238 (t-statistic = 0.42) showing that there
is no statistical relationship between the level
of debt-to-equity ratio (DER) and accounting
profitability. In the same tune, the quadratic

term of DER has a coefficient value of 0.007
(t-statistic = 0.81) which therefore indicates
a statistically insignificant yet positive
association with ROA. The firms’ liquidity
measured using the current ratio shows a
coefficient of 1.273 (t=6.79). Thus, it shows
that it exhibits a positive and statistically
significant effect on ROA. However, firm
size, sales growth, and debt-to-equity ratio do
not have a significant influence on ROA.

6. Concluding Remarks

Capital structure is an important aspect of
the decision-making process in the present
day business houses as it is associated
with issues like financial prudence, value
orientation, and risk analysis of the firms,
and has attracted the interests of different
researchers for a long time. The study
focuses on the top 100 companies listed on
the Bombay Stock Exchange (BSE 100) and
expands on previous research by examining
the non-linear characteristics associated
with the capital structure-firm performance
connection. The basis of this consideration
stands on the yard-stick that the effect of
capital structure modifications will not always
follow a straightforward linear pattern (Salam
& Shourkashti, 2019). In order to facilitate
a more flexible and in-depth investigation
of the potential effects of capital structure
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adjustments on company performance, the
study emphasizes quadratic terms in an
effort to identify curvature or turning points
in the relationship. Incorporating quadratic
terms into the analysis also makes it easier
to analyze the statistical significance of non-
linear components, guaranteeing a thorough
analysis of the data and offering insightful
information about the relationship between
capital structure and company performance
(Raharja & Mranani, 2019; Attia et al., 2023).

The present study highlights that the
quadratic regression model failed to find any
effect of the major independent variables
on the dependent variable ROA. However,
a positive effect of debt-equity ratio was
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Abstract

The objective of the research is to assess the fraud prevention and detection techniques
and their level of effectiveness. Primary data has been collected from 560 internal
auditors, independent external auditors, government auditors and forensic auditors.
T- test has been applied to know the significance difference between the mostly used
techniques and effective techniques as per auditors perception. The results indicate that
a significance difference exists in fraud prevention and detection techniques auditors’

used and their effectiveness.
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1. Introduction

The word Fraud can trigger our emotional
response. It can disrupt our expectations of fair
treatment by fellow human beings. It can also
affect the self-image of savvy managers who
are expected to detect and deter fraudulent
schemes but cannot detect them. Fair dealing
should be a fundamental principle in modern
society. In the documentation, there are laws
and agencies to implement, the rules and
regulations are employed, and morals &
ethics are taught in educational institutions

that the culprit will punish with personal
liberty or loss of ill-gotten gain. However, the
reality is not the same as documentation. The
companies that suspect fraud can go for a fraud
audit. It is done when financial statements
do not mesh. Sometimes, fraud audits work
as a precautionary measure to prevent fraud
identified and loss from occurring. A fraud
auditor generally looks beyond the financial
records for suspicious matters.

Transparency  International  Corruption
Perception Index (TICPI) uses a scale from
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0-100 as O is highly corrupted, and 100 is a
corruption-free country. India ranked 86 out
of 180 most corrupt countries with a score of
40. In 2019, India’s rank was 80, scoring 41.
Thus, corruption is increasing year by year,
and its results can be seen in our GDP. In
2018-19 GDP growth rate was 6.5%, but it
reduced to 4.0% in 2019-20. Denmark and
New Zealand ranked first with 88 scores.
Somalia and South Sudan rank lowest at
179th position, scoring 12.

Investors and business entities are looking
for techniques to reduce corruption and save
them from fraudulent activities. Forensic
accounting is developed to protect the integrity
of commerce and government transactions
and minimize fraud from its bottom line.
Sometimes scams and fraud are considered
the same thing but a little difference is there.
The scam always involves monetary loss to
a person but fraud not necessarily money
is involved it can be related to violating the
trust of another person and disreputing him.
Fraud is a big term in comparison to scam.
Scams can be done through email, telephone,
text message, and social media as well as
catching the scamster is not easy. The present
research focuses on all types of fraud which
also include scams.

2. Review of literature

Forensic accounting is an extremely useful
tool in bookkeeping to find, investigate or
even eliminate deception. With increasing
complexity or number of frauds, the need
for forensic accounting has been growing
(Das, 2012). In past financial auditors’ prime
function is detecting and preventing frauds
and scams. However, forensic accounting
becomes a more critical subset of the
accounting profession because forensic
accountants are better equipped to handle
fraud tasks. The researchers attempted to
unify forensic accounting with auditing by
rediscovering their respective competencies
(Gray & Moussalli, 2014). Akhidime &
Uagbale-Ekatah (2014) argued that third-

world countries, such as Nigeria, could not
detect corporate fraud using traditional
auditing  techniques. = Therefore, they
entered a new field of accounting called
forensic accounting. Sharma (2014) in his
study explained fraud prevention tools
like Computer Assisted Accounting Tools
(CAAT), Benfords Law, Data Minning
Techniques, Ratio Analysis, etc. but consider
them as not so much effective. However, the
government has established agencies such
as the SFIO to prevent negligence peculiar
to many laws, including income tax, FEMA,
RBI, CBI, Economic Offenses Wing (a special
wing for financial frauds), and the Central
Vigilance Commission to resolve bank fraud
cases. However, no one is much successful
in combating fraud. So, it is regrettable that
companies are not considering forensic
accounting despite an alarming rise in fraud
cases in India. Peshori (2015) examined
Krolls Global Fraud Report (2014) and
India’s Fraud Indicator Report published by E
& Y (2012). Both reports show an alarming
rise in financial negligence among public
officials in developing countries. Even after
1990, a string of accounting scandals led to
billions of dollars being lost and high levels
of fraud. KPMG Fraud Surveys on white-
collar crimes show a 10% increase in fraud
between 2010 and 2012. The methods used
by accountants like the Theory of Relative
Size Factor, Ratio Analysis, and Benford’s
law are not effective to prevent and detect
frauds. Forensic accounting can also be
used in realistic and anticipated disputes or
litigations. Forensic accounting is necessary
because organizational and statutory auditing
processes have failed. In many cases, top
management is responsible for uncovering
fraud. This causes low employee morale,
conflicting public opinion, and negative
company perceptions. Forensic accountants
are bloodhounds with a skeptical approach and
substantial evidence and proactively reduce
risk (Poonam & Dhayal, 2017). It includes
potential or actual civil and criminal litigation
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by delimiting generally accepted accounting
principles. This includes determining lost
profits or income or damages, as well as
evaluating internal controls. Any other matter
that requires accounting expertise in the
legal sector will also be considered forensic
accounting (Dutta, 2018). Hossain et al.,
(2020) gave justification that auditors and
accountants are responsible only for showing
financial accounts’ accuracy and integrity.
The forensic accountants have specific
skills in the identification and investigation
the fraud and fake documents as well as
legal actions to be taken to control them.
Ozili (2020) described the best forensic
accounting techniques and methods that
can be used to detect fraud and produce
non-manipulated financial statements. The
researcher created a theory that explains
how accounting and other financial decisions
impact forensic investigation. The study
relies on materiality, ability signaling,
and bonus contract assumptions. It can be
used by forensic accountants attempting to
investigate fraudulent activities and select
methods of forensic auditing. It is perhaps
utilized as a guideline for accounting and
non-accounting decision-making. Forensic
accounting is a growing profession, and
many students choose forensic accounting
as their career option (Rehman & Hashim,
2020) (Alshurafat et al., 2021).

3. Fraud prevention or detection
techniques

Fraud identification and prevention is
the biggest challenge for auditors. Fraud
identification can be possible only by using
all the tools they have. They can use all easy
and complicated techniques. More complex
techniques require extensive training. There
are no set tools that can be used for every
case. Every case is different, and each brings
unique experiences that can help decide which
tools to use. The following are some popular
standard techniques suggested by Crumbley
et al. (2015), Luhar & Sharma (2012), Ghosh

& Banerjee (2011), ACFE (2020) to be used
as a preventive measure:

Internal Control: Internal auditing serves
three purposes: to assess, confirm, and
adapt internal controls; establish effective
risk management procedures, and verify
the reliability and quality of information
generated by management. Management
should also be able to focus on internal review
and control the organization’s discrepancies
(Pickett, 2005). Internal control is the best
technique for an auditor if one wants to take
preventive measures. It should be mandatory
and conducted regularly. Regular audits can
improve fraud detection rates, even if they do
not find fraud.

Corporate governance: Corporate
governance has become a fundamental
control tool for detecting fraud. Corporate
governance safeguards against fraudulent
or illegal corporate actions and ensures that
the activities comply with the law. Concerns
have been raised about the current norm for
conformity in light of recent allegations of
corporate misconduct (Majumder & Nath,
2020). If appropriately applied, the basic
principles of corporate governance can
help identify frauds at their early stage. The
principles are accountability, transparency,
fairness, responsibility, code of conduct and
guidance, etc. Ethical dilemmas can be solved
only by good corporate governance. Managers
need to ensure that employees can resolve or
escalate ethical dilemmas. Fraud reporting
and awareness within the organization are two
of the best tools to resolve ethical dilemmas.
Employees at all levels can face many ethical
dilemmas. Senior management can develop a
mission statement to address these problems.
Low-ranking employees might have difficulty
spotting fraud or other malpractices.

Investigative Techniques: Management
is responsible for detecting and preventing
fraud,  misappropriations, and  other
irregularities. All investigative activities will
be done regardless of the suspect’s service
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length, title, or relationship with the Company.
Financial crime investigators cannot usually
use surveillance and undercover operations
as their primary tools, but they can sometimes
yield valuable evidence that could be the
key to an investigation into embezzlement.
Techniques like keystroke logging and
covert surveillance of suspected employees
can help narrow suspicions or identify the
participants in the fraud scheme. Additionally,
monitoring could be required to connect an
employee to certain actions. Invigilation, a
costly investigative technique, can be used
to uncover fraud cases and later be used by
the courtroom, and detailed records are kept
during and after the invigilation period to
determine the extent of the fraud. Invigilation
periods should be strict and enforced to make
fraud virtually possible.

Staff Rotation Policy: A job rotation
policy can prevent fraud and hinder other
malefactions like mischief, disruption,
excessive use of information, etc. If another
employee steps in, it becomes difficult
for fraudsters to conceal their fraud clue.
Innocent mistakes can be identified by using
the job rotation policy. This tool can not only
be used to discourage fraudulent activity but
also helps employees improve their critical
thinking skills and behavior patterns. This
policy has a double-edged sword. It can
expose a company’s working procedures to
employees, leading to susceptibility.

Audit Trails: Audit trails refer to electronic
records of computer activity employees
access via the Internet. Audit trails are
another tool that can be used to uncover
financial fraud. An electronic audit trail in
accounting is a record that chronologically
records every transaction. Audit trails can
be created using software applications such
as PeopleSoft or SAP. Audit trails may also
be used to trace one transaction from entry to
exit of the accounting system. The audit trail
tracks all employee actions and entries into
the accounting system. Log entries are more

valuable than simply tracking a business
transaction in the accounting system. They
can be used to identify employees who make
suspicious or unauthorized transactions. An
employee may make frequent changes to
company invoices after the final payment
date. These actions could be suspicious and
warrant further investigation. Audit logging
software should keep modification logs.
These logs should show the ID of the person
who made changes to the master files (Best
et al., 2009).

Red Flags: These red flags indicate that fraud
could be present. They are not necessarily
indicative of fraudulent activity, but they
should be investigated to confirm whether
or not it exists. Since red flags are signs of
fraud, international accounting institutions
incorporate them in their regulations. The first
statement to provide 25 fraud risk indicators
(red flags) for auditors was Statement on
Auditing Standards (SAS No. 82), The
Consideration for Fraud in a Financial
Statement Audit, which replaced SAS No.
53. To identify false financial reporting, SAS
No. 99 mandates that auditors apply 42 red
flags while examining financial statements.
SAS No. 99 also contains a list of red flags
based on fraud-triangle concepts (Hermawati
& Murtanto (2021). The prime defender -
the internal auditor, must be aware of these
signals (Dal-Magro & da-Cunha, 2017).
The internal auditors are working as a link
of red flags identification and reporting to
management. The evidence supports the fact
that the internal auditing department first
detected WorldCom fraud (Rittenberg &
Schwieger, 2005). Red flags can be used as an
auxiliary mechanism to help internal auditors
assess the effectiveness of their duties.
Auditors should be alerted to red flags if there
are any unusual situations in an organization,
including  opportunities,  rationalization
behavior of people, and excessive pressure
on executives to reach organizational goals
(Uretsky, 1980) (Koornhof & du-Plessis,
2000) (Pincus, 1989) (Yucel, 2013).
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Accounting Ratio: Fraud in business poses
grave economic and social concerns. External
auditors should be concerned about fraudulent
financial reporting because they could face
legal liability if false financial statements are
not detected and also because it can cause
damage to their professional reputation due
to public dissatisfaction. The purpose of
fraudulent financial reporting is to improve
the financial position artificially. Ratio
analysis helps in monitoring working capital
and highlighting irregularities in transactions
(Sawangarreerak & Thanathamathee, 2021).
Different accounting ratios can be used
for different purposes. For example, the
profitability ratio is used to determine the
organization’s profitability, compare it with
other organizations, and analyze the growth
path and activity ratio for credit policies, the
leverage ratio for equity and debt, and the
liquidity ratio for the short-term ability to pay
(Hosseininia, 2015). These ratios allow for
evaluating the market position and covering
all financial statements. While many ratio
theories help prevent fraud, the Chaos theory
is the most effective way to detect financial
statement misrepresentations (Kaminski &
Kathleen, 2004).

Forensic Accountants: The individual who
has accounting, auditing, and investigative
skillsis called a forensic accountant. He can be
hired as an investigator of legal and financial
records to review in the direction of potential
fraud accusations within a corporation or
may simply be employed by a firm to stop
fraud from happening. Additionally, they
offer services in fields including accounting,
antitrust, damage assessment, analysis, and
general consulting. Additionally, by looking
into financial records, forensic accountants
may trace terrorists by looking at instances
like divorces, bankruptcies, insurance
coverage, industrial accident petitions,
bogus assertions, infrastructure renovation,
licensing fees, etc. In addition, a lot of forensic
accountants collaborate closely with attorneys
and law enforcement officials throughout

investigations and testify as experts in court.

Fraud Hotline: KPMG (2016) reported
that hotlines are the most effective fraud
detection tool to manage. It allows sharing
of confidential information about suspected
fraud, misconduct, or unethical behavior.
According to ACFE 2020 report, hotlines
detect fraud up to 50% faster and notice fraud
41% less. This method was also found to be
more common than other methods of detection
and highly proactive. KPMG’s Global Profiles
of Fraudster (2020) revealed that informal tips
(22%) and formal whistleblowing (19%) are
the primary methods for detecting corruption.

Data Mining: Data mining is a method that
extracts valuable data from large quantities of
raw data. This technique can be used to find
data patterns and predict future outcomes. The
information obtained from data mining can
be used to improve customer relationships,
reduce risks using various techniques,
predict outcomes, and provide information
about new esteemed items. The first step
in data mining is discovering standards
through the examination deviation method.
Then, abnormalities should be removed if
identified (Desai & Deshmukh, 2013). Data
mining mainly uses deterministic graph
strategies and Bayesian probabilistic theory
for calculations and concentrates on unusual
or suspicious cases. Every organization needs
data to determine risk. It can be related to the
bank, customer, vendor, and survey reports
(Bhowmik 2008). Data mining is crucial to
understanding how companies manage their
data, retrieve it, and make patterns out of the
data. Data mining allows auditors the ability
to concentrate on specific tasks. Sometimes,
the data might not be correct or may be
limited, like manual entry by data operators.
For example, Rs. 90 can be entered as Rs.
900. The report will highlight this to confirm
that it is not fraudulent or a mistake made
manually.

Computer-assisted  audit  techniques:
Computer-assisted accounting is a fraud
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handling technique. Technological
advancements allow for transparency and
rapid identification of fraudulent activities.
Irving Picard (1995), a lawyer, stated that
auditors are appointed trustees in a court
of law. In this technological environment, it
is their primary duty to digitize all records
and books of the organization to prove in
court safe. Smith, 2005 also highlighted the
importance of the computer skills of auditors
and their role in fraud detection. Computer-
Assisted Auditing Techniques allow for
customer data framework, and the user can
use various evaluating methods such as
testing points and adjustments, differentiating
significant ~ changes, testing  general,
applications, sampling projects, re-evaluating
figuring, and review testing (Pedrosa et al.,
2020).

Digital Analysis Software: Large amounts
of international financial records and other
financial documents may be analyzed by
auditors and forensic examiners using
software tools for fraud detection or
prevention to spot fraud and stop it from
happening. Some software solutions also
allow fraud to be tracked as it occurs. To
get the supervisor’s help, they can also keep
an eye out for irregular transactions that
are below the limit or for partial payments
from clients. Audit software is a program
used to examine files. Any type of computer
program is acceptable that the auditor
deems beneficial, including specifically
created software for auditing. ACL Service
Ltd (www.acl.com) developed the Audit
Command Language, one of the most widely
used and popular software solutions. One of
the most often used technologies is a software
program from ACL that offers clients audit
data analytics and immediately identifies
probable fraud schemes (Aiken, 2016). It
lacks a programming language requirement
and has an automated analysis procedure
or integrated analysis command. However,
auditors can also use the script to create
more custom programmable commands. This

can retrieve, analyze, extract, or transfer
data files from virtually every form, notably
worksheets, datastores’ transferred records,
payroll  software, enterprise resource
planning systems, and files in ordinary
textual or Pdf file format. Comprehensive
selections of auditing tools are included in
the standalone version (.txt) of the CaseWare
IDEA program (www.casewareanalytics.
com). IDEA can analyze Benford’s Law. This
program reduces evaluation expenses, offers
higher audit job quality, and complies with
audit and fraud professional standards. The
federal, state, and provincial governments, as
well as businesses from all sectors, employ
the IDEA program. Picalo is an open-source,
collaborative data analysis tool used by data
miners, auditors, fraud investigators, and
other data analysts. The Picalo community
could therefore receive them. The final
output is to have several analytic methods
that may be employed to satisfy various
objectives. Arbutus Fraud Detection Software
is another example. It is a well-known, highly
effective tool for fraud detection. Other
CAAT solutions include Eskort Computer
Audit, InfoZoom SoftCAAT, and Easy to
Analyze. Many CAATs can be purchased
like Excel add-ons, such as Active Data for
Excel (e-CAAT), ACL, Top CAATs, and
others (Dimitrijevi¢ & Kalini¢, 2019). SAS
software programs can also be used to detect
and prevent fraud, manage risk, and deter it
(Aiken, 2016). For example, audit managers
can use SAS software programs to implement
within company systems and then analyze
large amounts of data using powerful data
analytics to detect and deter fraud.

Fraud awareness training of employees:
An  organization’s  officers, directors,
and employees must be trained in fraud
awareness. This is a key component of an
effective anti-fraud program. An organization
can reduce general, industry-specific, or
organizational fraud risks. It can also increase
the effectiveness and efficiency of anti-fraud
controls. ACFE’s Fraud Awareness Training
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(2021) showed that the vast majority of
respondents concurred that fraud awareness
training modules boost knowledge, provide
more insights, and benefit enterprises.

Benford’s law: Frank Benford, an engineer,
discovered this theory. This theory was
developed in 1920 based on various
observations, such as the stock market and
the density of people. His formula was based
upon the probability P(n)= log (1+1/n).
This theory has been used for many years
to scrutinize transactions, but it is a time-
consuming task that the auditor has to verify.
The auditor only has a limited amount of time
to check the samples. They are limited in their
ability to identify the required documentation
for an accounting entry. These laws address
the issue of the pattern. These laws were used
in the past to detect fraud when computers
were not available. They are beneficial and
have been implemented successfully. The law
guides auditors and investigators in analyzing
data patterns for fraudulent transactions.
Before concluding, it is crucial to analyze the
organization’s development. The log table was
used to establish the range. According to this
theory, the sample rate should be equal to the
Benford rate. If the sample rate for one count
is 23%, and the law says it should equal 30%,
this type of transaction is safe as it falls within
the legal parameters. There is a possibility of
fraud if 2 counts are 19% and 17% based on
the grand count. This theory assumes that
there is a probability of a number (between
1 and 9) occurring. Transactions that start
with a lower number should not exceed 1%
of the total count. Another example illustrates
this law. Let us take printing and stationery
coupons as an example. The auditor should
collect all transactions beginning with 5
numbers if the expenses that begin with the
number 5 make up 25% of the total. This is
in contrast to the Benford rate, which is 20%.
However, this does not necessarily indicate
fraud. Another reason could be the increase
in numbers. It becomes an issue of audit
criteria if the law rate rises due to the sample

taken from the transactions. It is essential first
to collect the transaction for the investigation.
This law cannot be applied to personal
information like address, flat number, or zip
code. This technique is still valid today, even
though it is pretty old. This method uses data
to locate infrequent transactions, which is
often used with the software. Excel makes it
easy to find unique numbers in the group. It
is a sign of something is wrong if the number
range exceeds the probability of the Benford’s
predetermined number being reached.

Relative size factor test: The examiner can
use these specialized techniques to identify
unusual transactions within the system which
is possible by evaluating operations during
the same timeframe. The travel expenses of
2016-17 amount to Rs. 45000, Rs. 15000,
and Rs. 18,000, respectively. This means
that the traveling expenses for 2014-2015
are three times more. The examiner can
use this information to drill down further.
There are many possibilities that expenses
have increased because of an increase
in employees or expansion. However, it
allows reviewing the details. The examiner
can quickly choose items from the list. It
identifies any unusual variation that could be
caused by misrepresentation, certified errors,
or other reasons. This test proportionate
highest and 2nd highest sum within fixed
group. Practically, there are thresholds, e.g.,
Budgetary are the cutoff points of each
element (client, merchant, worker, etc.) These
points of confinement, if not identified, can
be investigated and characterized using
available information. It is worth investigating
any unusual circumstances that go beyond the
norm. This allows for identifying outliers and
other peculiarities. In some cases, records
that exceed the limit may be linked to fraud
or extortion. These records and fields should
be identified with various components or
variables to establish the relationship.

Whistle-Blowing Policy: The act of a
current or former member of an organization
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uncovering an unlawful, unethical, or
irregular action in that organization is referred
to as whistle-blowing (Near & Miceli, 1985).
There are two ways to engage in whistle-
blowing behavior: one is internal whistle-
blowing, which emphasizes the importance of
reporting issues to the organization’s superior
leadership and management; the other is
external whistle-blowing, which highlights
issues raised by governmental entities, the
media, or professional associations. Morrison
etal. 2009 argued that whistle-blowing is done
through confidential hotlines and anonymous
letters to identify fraudulent activities. ACFE
research in 2006, which Coenen (2006) cites,
found that 34% of frauds are discovered as
a result of tips from employees, vendors,
consumers, or anonymous sources. This is in
favor of offering hotlines where individuals
may anonymously report scams. Moreover,
establishing a whistle-blowing procedure is
one of the requirements of SOX, 2002. The
Public Company Accounting Reform and
Investors Protection Act is another name for

it. SOX’s recommendations to establish a
whistle-blowing procedure by the company’s
audit committee to resolve complaints.
SOX generally applies only to United States
companies, but now numerous multinational
public and private companies are complying
with the regulations voluntarily. Emeka-
Nwokeji et al. (2019) considered whistle-
blowing as a necessary situation that should
create to protect public companies from
fraud.

4. Research methodology

The present research is based on primary
data collected from 560 internal auditors,
independent external auditors, government
auditors and forensic auditors.

Area of study

There are a total of 90796 registered
proprietary and partnership firms in India. The
present research covers chartered accountant
firms across National Capital Region. There
are 18801 registered auditors in NCR.

Table 1 : National Capital Region with number of auditing firms

- No. of Sole No. of Partnership | Total no. of
State Districts . ) . .
Proprietary firms Firms Firms
Faridabad 377 299 676
Gurugram 523 580 1,103
Mohindragrah 4 6 10
Bhiwani (including Charkhi Dadri) 29 32 61
- Rohtak 66 73 139
aryana .
(Total Panipat 73 121 194
Districts- 13) | Sonepat 81 67 148
(total no. of .
firms- 2.671) Rewari 38 37 75
Jhajjar 8 6 14
Palwal 13 22 35
Jind 14 26 40
Karnal 65 103 168
Mewat 3 5 8
Meerut 162 142 304
Uttar Muzaffar Nagar 78 49 127
Pradesh Ghaziabad 257 303 560
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(Total Gautam Budh Nagar (including
](?litrlmts'g)f Noida and Greater Noida) 303 400 703
otal no. o

firms- 1,816) Bulandshahr 20 39 59
Baghpat 4 1 5
Hapur 21 25 46
Shamli 6 6 12

Rajasthan

(Total Alwar 59 97 156

districts-2)

(total no. of | Bharatpur 36 27 63

firms-219)
New Delhi 619 495 1,114
South Delhi 975 650 1,625
South West Delhi 478 372 850

Delhi North Delhi 1218 812 2,030

(Total East Delhi 1,140 943 2,083

Districts-11) N0 East Delhi 387 404 791

(total no.

of firms- Central Delhi 956 1,037 1,993

14,095) West Delhi 704 530 1,234
North West Delhi 916 818 1734
South East Delhi 162 160 322
Shahdara 176 143 319

Total States= Total no. of Total no. of Total

4 "~ | Total Districts= 34 Sole Proprietary Partnership Firms=

firms= 9971 firms= 8830 18801

Source: National Capital Region Planning Board (https://www.icai.org/lof2018/source/lof2018.html)

Sample Unit

The sample unit will comprise the sole
proprietor and partnership firm of auditors
from the NCR, including 13 districts from
Haryana state, 8 districts from Uttar Pradesh,
2 districts from Rajasthan, and the whole
National Capital Territory — Delhi, including
11 districts.

Sampling Technique

The present study uses stratified sampling
and random sampling. Based on number of
firms the strata have been framed like firms
below 500, 500-1000, 1000-1500, and 1500
above. On the basis of number of registered
firms in random selection Rohtak, Gautam
Budh Nagar, New Delhi, and South Delhi has
been selected as a sample.

Data Collection Procedure

The data is collected in two stages, first phase
is online, and second phase is offline. In first
phase of data collection, a questionnaire is
created online using Google forms. Then,
it is shared directly through e-mail and
social media like Facebook, LinkedIn, and
WhatsApp groups with the help of family,
friends, colleagues, relatives, etc. A maximum
number of auditors are tried to approach.
From online mode, out of 600 responses, the
researcher received 437 responses, and 425
were found valid. In the second phase of data
collection, the remaining data is collected
through offline mode. In addition to this,
175 questionnaires distributed offline and
received 155 back, but only 135 responses
found valid. A total of 560 data is collected.
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5. Data analysis and interpretation

The collected data based on job description has been analyzed firstly on the basis of frequency

and percentage.

Table 2: Frequency and percentage of Auditors

Source: Researchers’ calculation through SPSS 26

The percentage and frequency of auditors
is displayed in above table. Independent
external auditors comprise 60.36 percent of
auditors, followed by government auditors
(26.79), internal auditors (11.96%), and
forensic auditors (0.89%). The independence
and integrity of auditing, which is free
from influences and conflicts of interest,
are shown by the largest percentage of
independent external auditors. Additionally,
the government mandates independent
external auditors’ reports for public firms
to protect shareholders and future investors
from fraudulent activities. Registered brokers
and financial experts encourage investors to
rely on the report of an independent external
auditor before investing in a certain firm.

Research Objective: To know the auditors’
fraud prevention or detection techniques and
their level of effectiveness.

The objective is accomplished by identifying
16 fraud prevention or detection techniques
from the review of the literature. These
techniques are further rational- 1) Based on
usage, 2) Based on effectiveness. After that,
to compare the techniques based on usage

and effectiveness paired sample t-test is
applied. Before going towards descriptive or
inferential statistics, it is essential to calculate
reliability to measure internal consistency.
Here, the reliability is 0.922, which is
excellent for further statistical calculations.

Table 3: Test of Reliability

Reliability Statistics
Cronbach’s Alpha N of Items

0.922 32
Source: Researchers’ calculation through SPSS 26

Based on usage

Auditors regularly used fraud prevention or
detection techniques are measured on 5 points
Likert Scale where 1- Never used, 2- Rarely,
3- Indifferent, 4- Often, and 5- Always used.

Ranking

Items are ranked in order according to their
scores to make it easier to compare them.
Descriptive statistics Mean is used to know
the rank of fraud prevention or detection
techniques, as the higher the mean highly
used technique will be.
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Table 4: Ranking of fraud prevention or detection techniques as per regular usage

SNo | Fraud prevention or detection techniques N Mean Rank
1 Internal control 560 4.2321 1
2 Accounting Ratio 560 4.0125 2
3 Corporate governance 560 3.9750 3
4 Audit Trails 560 3.9393 4
5 Computer Assisted audit techniques 560 3.8714 5
6 Fraud awareness training for employees 560 3.8339 6
7 Red flags (alerts/warnings) 560 3.6518 7
8 Fraud hotline (tips) 560 3.5446 8
9 Staff rotation policy 560 3.5161 9
10 Investigative Techniques 560 3.3018 10
11 Whistleblowing policy 560 3.2679 11
12 Data Mining 560 2.9839 12
13 Digital analysis software 560 2.7821 13
14 Benfords law 560 24911 14
15 Relative size factor test 560 2.0071 15
16 Forensic Accountant 560 1.6232 16

Source: Researchers’ calculation through SPSS 26

The top 5 most used techniques are internal
control with the highest mean value of
4.2321, accounting ratio (4.0125), corporate
governance (3.9750), audit trails (3.9393),
and computer-assisted audit techniques
(3.8714) accordingly.

All the techniques used by auditors are
traditional but can identify the fraud up to
a level if the auditors are trained in fraud
detection methods. The fraud triangle
theory explains that when internal control
is absent it will provide an opportunity
to a fraudster and excessive internal
control create pressure on employees, and
ultimately fraud will occur.

Based on Effectiveness

The techniques based on the perceived level
of effectiveness are also developed on a five-
point Likert Scale where 1- Very Ineffective,
2- Ineffective, 3- Neither effective nor
ineffective, 4- Effective, and 5- Very
Effective.

Ranking

To facilitate comparison, items are ranked in
order based on their scores. In Descriptive
statistics, ‘Mean’ is used to determine how
good a fraud prevention or detection strategy
is, with a higher mean indicating a more
effective technique.

Table 5: Ranking of auditors’ fraud detection or prevention techniques as per their effectiveness

S.No. |Fraud prevention or detection techniques N Mean Rank
1 Forensic Accountant 560 41232 1
2 Data Mining 560 3.9339 2
3 Relative size factor test 560 3.8911 3
4 Benford’s Law 560 3.8893 4
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5 Investigative techniques 560 3.8793 5
6 Red flags (alerts/warnings) 560 3.7839 6
7 Digital analysis software 560 3.7268 7
8 Fraud hotline (tips) 560 3.6018 8
9 Internal control 560 3.5786 9

10 Whistle-blowing policy

560 3.5518 10

11 Computer-Assisted Audit Techniques

560 34821 11

12 Corporate governance 560 34143 12
13 Audit trails 560 3.2429 13
14 Fraud awareness training for employees 560 3.1696 14

15 Accounting Ratio

560 2.8661 15

16 Staff rotation policy

560 2.5857 16

Source: Researchers’ calculation through SPSS 26

Table 5 represents the techniques ranked as
per their effectiveness from most effective
to least effective. The top five most effective
techniques are forensic accountants with
a mean value of 41232, data mining
(3.9339), and the relative size factor test
(3.8911), Benford’s law has a mean 3.8893,
and investigative techniques have a mean
3.8793 respectively. The five least effective
techniques are staff rotation policy (2.5857)
ranked at 16, accounting ratio (2.8661), fraud
awareness training of employees (3.1696),
audit trails (3.2429) ranked at 13, and
corporate governance (3.4143) accordingly.

After comparison of table 4 (ranking of fraud
prevention or detection techniques as per
usage) and 5 (ranking of fraud prevention or
detection techniques as per effectiveness), it
is evident that auditors accept that the most

effective techniques are the least used, e.g.,
a forensic accountant is a most effective
technique to identify fraud. However, it got
16th rank as per the regularly used technique.

Test of Hypothesis

HO: There is no significant difference between
fraud prevention or detection techniques used
by auditors and their actual effectiveness.

H1: There is a significant difference between
fraud prevention or detection techniques used
by auditors and their actual effectiveness.

The hypothesis is tested with the help of a
t-test. There is always confusion about when
to use the z-test and when to use the t-test.
If sample size of the study is large or says
more than 500, then z-test and t-test presents
similar outcomes.

Source:https://www.analyticsvidhya.com/blog/2020/06/statistics-analytics-hypothesis-testing-z-test-t-test/
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In huge sampling, sample variance can
give superior estimation of the population
variance. Thus, if population variance is
unknown, a t-test could be applied using
sample variance. Moreover, in a large sample,
degree of freedom is also high, then the t
distribution becomes normal distribution,
and difference between the z and t scores
becomes negligible.

The hypothesis is tested using the Student’s
paired sample t-test. It sometimes referred
as dependent t-test. It passed down for
assessing if there is a significant difference
between two sets of observations if the mean
difference between them is zero (Uzoagulu,
1998; Ho, 2011; Abiola &Udofia, 2011). In
a paired sample t-test, pairs of observations
are considered and each subject or item is
measured twice. Here, the mean usage of
fraud prevention or detection techniques
is compared with the effectiveness of
fraud prevention or detection techniques.
The student’s t-test (paired sample) is
based on the basic five presumptions that
are necessary to be accomplished before
applying it. The following are presumptions
of the t-test:

Continuous Scale: The first and most
important assumption is that data should be
on a ratio or interval scale. The study fulfills
this assumption as the data is on a five-point
Likert scale. Techniques based on regular
usage scaled from 1-Never to 5-Always used,
and techniques based on effectiveness scaled
from 1-Very Ineffective to 5-Very Effective.

Independent Measurement: The subjects
should be independent. Measurement for one
subject does not affect measurements for any
other subject.

The measurement from the same subject:
The measurement tool has to be gathered
from a related subject. The same subjects, i.e.,
auditors, are also used in this research.

Outliers: An outlier is a figure that is
abnormal when compared to the rest of the
data. The results may be skewed by the
outliers, which may result in inaccurate
inferences. Therefore, the presumption that
there are no outliers must be true.

Test of Normality: The data should be
normally distributed. The normality can also
be measured with the help of the K-S and
S-W tests.

Table 6: Test of Normality

Source: Researchers’ calculation through SPSS 26

In the K-S test and S-W tests, if the significant
value is > 0.05 (p-value), then it considered
data is normally distributed. In the first case,
TUM’s K-S significant value is 0.200 > 0.05
and the S-W significant value is 0.089 > 0.05,
so data related to regularly used techniques
are normally distributed. On the other hand,
the K-S value of the perceived effectiveness

of techniques is 0.200 > 0.05, and the S-W
test’s significant value is 0.239 > 0.05. Thus,
data related to the perceived effectiveness of
techniques is also normally distributed. The
normality free from outliers can be represented
with the help of graphics. The Q-Q plot is used
for this purpose. Normality is considered if the
Q-Q plot lies in a straight diagonal line.



148 | Parikalpana - KIIT Journal of Management [Vol. 20.2, December-2024]

Figure 1: Q-Q Plot for fraud prevention or detection techniques based on regularly used

Source: Researchers’ calculation through SPSS 26

Figure 2: Q-Q Plot for fraud prevention or detection techniques based on effectiveness

Source: Researchers’ calculation through SPSS 26

In Figure 1 and figure 2, the deviation from the line is minimal; this indicates that data is
normally distributed.

Student’s t-test

When all the assumptions are fulfilled, the Student’s t-test (Paired Sample) is applied to know
any significant difference between fraud prevention or detection techniques used by auditors
and their effectiveness.

Table 7: Paired Sample Correlation

Source: Researchers’ calculation through SPSS 26
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Table 7 represents correlation amidst the techniques used as well as perceived effectiveness are

highly significant.

Table 8: Difference in fraud prevention or detection techniques
as per usage and their perceived effectiveness

Source: Researchers’ calculation through SPSS 26

Table 8 represent that t- 2.284 is significant
as p < 0.05 (df = 15). The t-value (2.284)
can also be compared with the table critical
value to know the significance level. If the
significance level is less than the expected
t-value, the t-test is considered notable. The
critical value of the table is 2.13145 at a 95%
confidence level, and the calculated value is
2.284, which is higher than the table value.
So, HO is rejected. Thus, there is a significant
difference in actual usage and perceived
effectiveness of fraud detection or prevention
techniques among auditors.

6. Conclusion

The outcomes of paired sample t-test indicates
that there is significance difference between
actual usage and perceived effectiveness
of fraud detection or prevention techniques
among auditors.
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Abstract

The Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA) is
pivotal in India’s rural development providing 100 days of guaranteed employment
and combating poverty. Despite this, tribal communities face persistent poverty. This
research focuses on MGNREGAs impact on tribal communities in West Singhbhum
District, Jharkhand. Examining participation, especially of women, it evaluates its
influence on livelihoods using data from 250 respondents. Regression analysis shows
a positive correlation between MGNREGA participation and improved livelihoods,
highlighting its role in uplifting tribal populations. This study unveils tangible benefits
of MGNREGA, affirming its position as a catalyst for socio-economic empowerment at

the grassroots level.

Keywords: Employment, Livelihood, MGNREGA, Tribal communities, Women

empowerment,
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1. Introduction

Indias mosaic of cultures encompasses
numerous tribal communities, often
marginalized and grappling with historical
injustices  (Shiekh & Mir, 2016)..
The Mahatma Gandhi National Rural
Employment Guarantee Act (MGNREGA)
serves as a lifeline, providing employment
opportunities and addressing socio-economic
vulnerabilities (Nakray, 2018). By offering
100 days of wage employment, MGNREGA
promotes social inclusion and asset creation,
particularly benefiting tribal populations
by reducing the need for migration and
fostering sustainable livelihoods through
activities like water conservation and rural
infrastructure development (Singh et al.,
2022).

The Mahatma Gandhi National Rural
Employment Guarantee Act (MGNREGA)
was  established with several key
objectives(K. K. Das, 2020); (Tarai & Bhukta,
2021). Firstly, it aimed to ensure 100 days
of wage employment for rural households
annually, serving as a social safety net
against unemployment and poverty(Tarai
et al.,, 2021). Secondly, it prioritized the
inclusion of marginalized groups and
asset creation for rural development.
Additionally, MGNREGA aimed to promote
transparency, grassroots democracy, and
social transformation by empowering rural
workers and communities(D. Das, 2016).
These multifaceted goals aimed to address
rural challenges comprehensively.

Moreover, MGNREGA focused oncatalyzing
rural development by creating durable assets
and enhancing infrastructure, thus reducing
dependency on subsistence agriculture
(Naik & Panda, 2023). It emphasized social
inclusion and gender equity, empowering
women and marginalized groups through
equal wages and participation in program
implementation.  Since its  inception,
MGNREGA  has facilitated diverse
developmental activities across rural India,

transforming socio-economic landscapes
and fostering inclusive growth (Gondor &
Nistor, 2012).

Intribal regions, MGNREGA played a crucial
role in promoting inclusive development
by prioritizing tribal participation and
addressing historical injustices. Analyzing
tribal engagement with MGNREGA holds
significance for policy formulation and
inclusive development. This research aims
to explore tribal participation’s implications
for livelihoods, asset creation, and social
empowerment, contributing to evidence-
based interventions and fostering sustainable
development in tribal regions.

2. Review of literature

Miceli et al. (2021) underscored the
significance of women’s empowerment,
citing MGNREGA as a key alternative
employment avenue for agricultural laborers.
The scheme not only increased their income
and financial security but also alleviated
their debt burden. Similarly, Reddy (2019)
highlighted the pivotal role of MGNREGA
in enhancing tribal livelihoods in Odisha,
offering employment opportunities and
creating durable assets. However, despite
its positive impacts, challenges persist;
necessitating continuous improvement.
Rout (2019) examined tribal employment
in Odisha, revealing low participation rates
despite  MGNREGASs presence. Tailored
interventions and policy reforms are urged
to address implementation gaps and ensure
equitable distribution of opportunities. Reddy
(2017) noted a rise in agricultural wages
nationwide, particularly benefiting women
due to MGNREGA’s employment provisions.
Parida (2016) emphasized MGNREGA: role
in curbing distress migration and improving
livelihoods among tribal households in Odisha.
Similarly, Maiorano (2016) highlighted the
program’s empowerment of rural women and
its broader socio-economic benefits, including
poverty alleviation and food security.
Farooq (2013) illustrated MGNREGASs vast
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employment impact, benefiting millions
across districts and contributing to rural
development. Nayak (2012) explored its
impact on tribal livelihoods, stressing the
importance of awareness, education, and
targeted outreach for effective participation.
In sum, MGNREGA emerges as a pivotal
tool in uplifting rural and tribal communities,
empowering women, reducing poverty,
and fostering inclusive growth. Despite
its successes, ongoing efforts are crucial
to address implementation challenges and
maximize its socio-economic impact across
diverse regions of India.

3. Objectives of the study

I.  To assess the performance of
MGNREGA in providing job
opportunity to the tribal people;

II. To analysis the standard of living
of the rural people;

4. Hypothesis

There is a significant relationship exists
between role of MGNREGA in providing
employment opportunity to the tribal people
and living standard.

5. Methodology

Primary data for this study was collected
through questionnaires administered to
MGNREGA beneficiaries in West Singhbhum
district, Jharkhand. Methodologies included
research  design, population sampling,
sampling design, and regression analysis.
Demographic  variables such as age,
education, income, and occupation were
included, with a sample size of 250.

Secondary data, drawn from sources like
newspapers, books, government reports,
and academic journals, supported the study.
Researchers often use secondary data
to analyze trends or patterns efficiently.
However, evaluating the reliability and
relevance of these sources is essential for
ensuring accurate research findings.

Table-1: gender wise Distribution

Gender of the .
Frequencies %
respondent

Male 177 711
Female 72 28.9
total 249 100.0
Source: Computed by author

Table 1 presents the distribution

beneficiaries based on gender, detailing

both frequency and percentage. It indicates
that 71.1% of beneficiaries are male, while
28.9% are female. Notably, males exhibit
a significant presence among MGNREGA
beneficiaries, showcasing high participation
rates.

Table 2: Educational qualification

Qualifications Frequency Percent
Illiteracy 46 18.5
primary 91 36.5
High school 74 29.7
graduate 38 15.3
Total 249 100.0

(Source: Data compiled by the authors)

The table 2 shows the educational qualification
of the beneficiaries where illiteracy is 18.5
percent, primary 36.5 percent, high school
29.7 percent, and graduate 15.3 percent. The
MGNREGA workers who possess primary
qualifications have a high percentage of
involvement in daily labour and graduate
workers are less.

Table 3: Professional of beneficiaries

Professional Frequency Percent
labour 21 8.4
Self employed 22 8.8
farming 200 80.3

If any others 6 24
Total 249 100.0

(Source: Data compiled by the authors)

The table 3 shows that the professional of the
workers, where labour are 8.4 percent, self-
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employed 8.8 percent, farming 80.3 percent
and others are 2.4 percent.

Table 4: Monthly income of the
family from all sources

Monthly income. Frequency. | Percent.
Less than Rs.2,500/- |35 141
Rs.2,500-5000/- 178 71.5
Rs.5,000-7,500/- 34 137
Rs.7500- 10,000/- 2 8
Total 249 100.0

(Source: Data compiled by the authors)

Based on the data illustrated in Table 4,

the distribution of monthly income among

various family sources is delineated:

o 14.1% of families have a monthly income
less than Rs. 2500.

e The majority, comprising 71.5% of
families, have a monthly income ranging
from Rs. 2500 to Rs. 5000.

e 13.7% of families fall within the income
range of Rs. 5000 to Rs. 7500.

e 8.0% of families have a monthly income
between Rs. 7500 and Rs. 10,000.

Additionally, it is noted that 71.5% of workers
have a monthly income falling within the
range of Rs. 2500 to Rs. 5000.

Table 5: Facilities available to

beneficiaries
Facilities available | Frequency | Percent
Drinking water 143 574
shelter 7 2.8
Creche 1 4
Medicine facilities |37 14.9
No facilities 61 24.5
Total 249 100.0

(Source: Data compiled by the authors)

The table 5 shows the facilities available to
the beneficiaries at the workplaces.In most
of places, shelter facilities have not been
provided only 2.8 percent of the beneficiaries
are given to the facility. Créche is hardly
provided to the workers in work places which
is essential in the summer session. Drinking
water is provided to 57.4 percent of the
workers and medicine 14.9 percent to the
beneficiaries.

Table 6: Households issued job cards in different blocks

HH issued job cards
S.No Block
SCs STs Others Total

1 Anandpur 720 8256 3810 12786
2 Bandgaon 589 11908 3369 15866
3 Chaibasa 278 15737 5249 21264
4 Chakardharpur 1227 19187 11952 32366
5 Goelkera 362 16236 2470 19068
6 Gudri 47 4657 649 5353

7 Hat Gamharia 329 11910 3584 15823
8 Jagannathpur 926 13307 6452 20685
9 Jhinkpani 361 5895 3166 9422

10 Khutpani 203 11243 2012 13458
11 Kumardungi 166 10984 3517 14667
12 Manjhari 199 12558 3857 16614
13 Manjhgaon 435 18801 7622 26858
14 Manoharpur 546 13130 5893 19569
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15 Noamundi 363 11827 3098 15288
16 Sonua 905 10115 8237 19257
17 Tantnagar 176 11947 3604 15727
18 Tonto 244 10648 2370 13262

Total 8076 218346 80911 307333

Sources: MIS report 2022

Table 6 shows that the number of households
issued job cards in different blocks of West
Singhbhum District of Jharkhand. The
eligible criteria to be employed under the
scheme MGNRREGA the beneficiary should
be having job card and his/ her age must be
18. The job card contains the beneficiary’s
name, address, and photo of the beneficiary.
The highest numbers of beneficiaries have

been issued in the block of Chakradharpur
where a total of 32366 members among
which SCs 1227 STs 19187 and others 11952.
Block of Gudri where the lowest numbers of
beneficiaries have been issued for the job
card, total numbers issued for job card are
5353 SCs47, STs 4657 and others 649 have
registered.

Table 7: No. of Households Provided Employment in different blocks

No. of HH Provided Employment

SNo Blocks SCs STs Others Total
1 Anandpur 213 2109 1336 3658
2 Bandgaon 207 3219 1345 4771
3 Chaibasa 29 2793 991 3813
4 Chakardharpur 327 3994 2832 7153
5 Goelkera 50 4091 520 4661
6 Gudri 17 1777 202 1996
7 Hat Gambharia 124 3539 1272 4935
8 Jagannathpur 191 4018 1812 6021
9 Jhinkpani 27 1399 604 2030
10 Khutpani 20 2021 328 2369
11 Kumardungi 61 3733 1226 5020
12 Manjhari 66 4258 1497 5821
13 Manjhgaon 113 5909 2815 8837
14 Manoharpur 249 3880 2464 6593
15 Noamundi 76 2652 681 3409
16 Sonua 156 1720 1412 3288
17 Tantnagar 44 2308 719 3071
18 Tonto 32 1928 366 2326
Total 2002 55348 22422 79772

Source: MIS Report 2023

The Government of India's MGNREGA provides 100 days of employment to rural people,
addressing rural unemployment and poverty. In Majhgaon block, out of 8837 beneficiaries, 113
are SCs, 5909 are STs, and 2815 are others, showcasing the program’s effectiveness in reaching
marginalized communities and fostering socio-economic development.



158 Parikalpana - KIIT Journal of Management [ Vol. 20.2, December-2024]

Table 8: Employment provided by
government to the rural women

Table 9: No. of beneficiaries completed 100
days of employment

Source: MIS Report 2023

The Government of India has instituted
various programs and schemes to empower
women in rural areas, including the Mahatma
Gandhi  National Rural Employment
Guarantee Act (MGNREGA). MGNREGA
ensures equal wages and reserves 33 percent
of positions for women, offering them
financial independence. Table 8§ displays the
number of women employed in MGNREGA
across different district blocks. In a specific
financial year, 43,560 women were employed,
with Chakradharpur block having the highest
female employment and Gudri block having
the fewest.

EMP. Provided Families Completed

S.No |Blocks No. of Women I\SIO Blocks 100 Days
SCs | STs | Others | Total
! | Anandpur 1703 1 | Anandpur 17 | 128 | 88 | 233
2 | Bandgaon 2692 2 | Bandgaon 8 | 83 | 13 | 104
3 |Chaibasa 2365 3 | Chaibasa 1 133 36 | 170
4 | Chakardharpur 4000 4 | Chakardharpur| 2 | 50 | 31 | 83
> |Goelkera 2258 5 | Goelkera 41398 | 54 | 456
6 |Gudri 666 6 | Gudri 1] 136 14 | 151
7 | Hat Gamharia 2387 7 |HatGamharia | 0 | 40 @ 22 | 62
8 | Jagannathpur 3358 8 | Jagannathpur 4 | 75 37 | 116
9 | Jhinkpani 1239 9 | Jhinkpani 1 |203] 81 | 285
10 | Khutpani 1501 10 | Khutpani 1|70 5 | 76
11 |Kumardungi 2708 11 | Kumardungi 2 1195 59 | 256
12 | Manjhari 3568 12 | Manjhari 7 | 440 | 244 | 691
13 | Manjhgaon 4346 13 | Manjhgaon 4 67 22 93
14 | Manoharpur 3808 14 | Manoharpur 24 | 265 | 220 | 509
15 | Noamundi 1723 15 | Noamundi 3 1135 | 24 162
16 | Sonua 1821 16 | Sonua 4 | 42 37 | 83
17 | Tantnagar 2147 17 | Tantnagar 0 55 27 82
18 | Tonto 1270 18 | Tonto 0| 74| 12 | 86
Total 43560 Total 83 | 2589| 1026 | 3698

Source: MIS Report 2023

MGNREGA offers 100 days of employment
annually to adult job card holders. Across
West Singhbhum district, most workers,
predominantly from Scheduled Castes, are
provided job opportunities. Manoharpur block
leads in SC participation, Goilkera in ST, and
Manjhari in others. Total 3698 beneficiaries
received employment, with Manjhari block
having the highest participation.
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Model summary

Std. Change statistics
model R R. Adjusted | Error ) Durbin-
| square | R square | ofthe |Rsquare| F afl | a2 | Si&F | Watson
Estimate | change | Change change
1 2610 .068 .060 .949 .068| 9.000 2 247 .000 1415

a. Predictors: (Constant), Did you get work on demand, Monthly income family from all sources

b. Dependent Variable: living standard

Source: Computed by Authors using SPSS

The model summary table provides insights
into the regression analysis conducted.
The models coefficient of determination
(R-squared) indicates that approximately
6.8% of the variance in the living standard
(dependent variable) is the explanation for
the observed outcomes is derived from the
predictors incorporated within the model.
The adjusted R? value is utilized to account
for the influence of the number of predictors
on the model’s explanatory power, suggesting
a slight decrease in explanatory power
after accounting for model complexity. The
significant F-change statistic (F = 9.000, p

< 0.001) indicates that the overall regression
model is statistically significant in predicting
the living standard. However, the low
R-squared value suggests that the model may
not capture all relevant factors influencing
living standards among the respondents.
Additionally, the Durbin-Watson statistic
(1.415) suggests no significant autocorrelation
in the model residuals, indicating that the
observations are independent. Further
investigation may be warranted to explore
additional variables that could better explain
variations in living standards.

Table 10: Income and standard of living

ANOVA
Model Sum of df Mean Square F Sig.
Squares

1 Regression 16.223 2 8.112 9.000 .000°

Residual 222.613 247 901

Total 238.836 249
a. Dependent Variable: employment opportunity has increased the standard of living;
b. Predictors: (Constant), Did you get work on demand, Monthly income family from all sources.

Source: Computed by Authors using SPSS

The above table shows that the p-value is less than 0.05 (p < 0.05) so it has a significant effect
on the standard of living of the rural people. There is a significant relationship exists between
the role of MGNREGA in providing employment opportunities to the tribal people and living
standards.
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Impact of Age on Total Income Increase from MGNREGA

Table 11: Regression Results

Variable | Coefficient | Standard t-value | p-value | Interpretation
Error

Intercept | 850 20 - - Expected increase in total income

(BO) from MGNREGA for respondents
below 20 years old (age = 0)

Age (Bl) |55 10 5.5 0.018 Expected change in total income
from MGNREGA for each unit
increase in age, holding other
variables constant

Source: Computed by Authors using SPSS

Dependent Variable: Total Income Increase
from MGNREGA (Variable 25)

Independent Variable: Age

Regression Equation:
Y=B,+BX+e

Y= Total Income Increase
B, = Intercept

B, = Slope Coefficient

X =Age

€ = Error Term

Interpretation:

B, (Intercept): The expected increase in total
income from MGNREGA for respondents
with an age of 0 (below 20 years).

B, (Age Coefficient): The expected change in
total income from MGNREGA for each unit
increase in age.

e: Error term representing the difference
between the observed and predicted values of
total income increase from MGNREGA.

Regression Coefficients:

B,: 1000

B,:50

Interpretation of Coefficients:

If B, is 1000, it implies that respondents
below 20 years old (age = 0) have an expected

total income increase of 1000 units from
MGNREGA.

If B, is 50, it implies that for every additional
year of age, there is an expected increase of
50 units in total income from MGNREGA,
holding other variables constant.

Significance Testing:

p-value: 0.032, since the p-value is less than
0.05 (assuming a significance level of 0.05),
we can conclude that age has a statistically
significant impact on the total income
increase from MGNREGA.

Factor Analysis:

Factor analysis is employed to explore the
underlying dimensions of MGNREGA
performance and rural standard of living
based on the selected factors. This statistical
technique allows for the identification of
latent constructs or factors that explain the
observed correlations among variables.

Selection of Variables:

Two sets of variables have been identified to
represent the objectives of the study:

1 MGNREGA Performance Metrics:

e No. of respondents issued cards
regarding job

e No. of respondents having given
opportunities to job

e  Number of beneficiaries completing 100
days of employment

e Number of women employed under
MGNREGA
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2 Rural Standard of Living Indicators: Data Analysis:
e Monthly income of the family from all  The selected variables are entered into
sources the factor analysis procedure using SPSS.
e Availability of essential facilities to Factor extraction methOd sue h as principal
beneficiaries (e.g., drinking water, f:omp'onent analysis .(PCA) is employed to
shelter, creche, medicine facilities) 1denj[1fy the u1.1derly1ng factors. The factqr
loadings obtained from the analysis is
e Educational qualification distribution  interpreted to understand the relationship
among beneficiaries between the original variables and the
e Professional status of the beneficiaries extracted factors. I.Jactors. with eigen V'fllues
(e.g., labor, self-employed, farming) greater' than one 1s .retame.d, and vartmax
or oblique rotation is applied to facilitate
interpretation.
Table 12: Communalities of Variables
Components Initial Extraction
No. of respondents issued cards regarding job. 1.000 496
No. of respondents having given opportunities to job. 1.000 531
Professional status of the beneficiaries 1.000 .643
Availability of creche facilities 1.000 702
Availability of medicine facilities 1.000 .536
Availability of shelter facilities 1.000 .598
Availability of drinking water facilities 1.000 .682
Monthly income of the family from all sources 1.000 227
Number of women employed under MGNREGA 1.000 .862
Number of beneficiaries completing 100 days of employment 1.000 .369
Educational qualification of the beneficiaries 1.000 .559
PCA is taken as extraction method

Source: Computed by Authors

The table illustrates the proportion of
variance explained by the extracted factors
for each variable. Initially, communalities
are uniformly 1.000, indicating shared
variance among variables. However, post-

extraction, communalities range from 0.227
to 0.862, suggesting factors collectively
explain a significant portion of variance in
each variable. Higher communalities indicate
better representation by extracted factors.

Table 13: Result of variance

g o . Extraction Sums of Squared Rotation Sums of Squared

o Initial Eigen values : .

g Loadings Loading

g Total Variance | Cumulative Total Variance | Cumulative Total Variance | Cumulative

S % % % % % %
1 1453 13.207 13.207 | 1.453 13.207 13.207| 1.402 12.742 12.742
2 1.319 11.988 25195| 1319 11.988 25195| 1.309 11.904 24.646
3 1.212 11.014 36.209 | 1.212 11.014 36.209 | 1.230 11.184 35.830
4 1.194 10.853 47.062| 1.194 10.853 47.062| 1.220 11.091 46.921
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5 1.028 9.343 56.405| 1.028 9.343 56.405| 1.043 9.484 56.405
6 961 8.738 65.143
7 .934 8.489 73.632
8 .828 7.525 81157
9 789 7177 88.334
10 714 6.488 94.822
11 .570 5178 100.000

Extraction Method: Principal Component Analysis.
Source: Computed by Author

The total variance explained table
demonstrates the extent to which each
component accounts for the overall variance
in the data. The first five components
collectively explain 56.405% of the total
variance, indicating their  substantial

contribution to capturing variability in the
original variables. Higher eigenvalues and
cumulative percentages suggest increased
explanatory power of the components in
summarizing the data.

Table 14: Correlation between Variables and Extracted Components

Component
1 2 3 4 5
No. of respondents issued cards regarding job 254 -.643| -130, .029| .017
No. of respondents having given opportunities to job -430| 271 .362| .285| .247
Professional status of the beneficiaries. 126| -177| .504| -584| .016
Availability of créche facilities 7551 109 175| 276 115
Availability of medicine facilities 051 .582| -220| .283| -.258
Availability of shelter facilities =285 043 .699| -042| -157
Availability of drinking water facilities 7041 203 .355| 124, .063
Monthly income of the family from all sources -045| 411 138| -100| .163
Number of women employed under MGNREGA -.028| .084| -160| -153| .897
Number of beneficiaries completing 100 days of employment .088| .400| -.219| -.387| -.062
Educational qualification of the beneficiaries -167| -266| 154| .643| 149

Extraction Method: Principal Component Analysis.

a. 5 components extracted.

Source: Computed by Authors using SPSS

This matrix displays the correlations between
the original variables and the extracted
components. It provides insights into which
variables are most strongly associated with
each component. Each variable has loadings

on multiple components, suggesting complex
relationships within the data. Interpretation
involves examining the magnitude and pattern
of loadings to understand how variables
contribute to each component.
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Table 15: Rotated Component Matrix after Varimax Rotation

163

Component

1 2 3 4 5
No. of respondents issued cards regarding job 057 -.656 | 201 | 140 .054
No. of respondents having given opportunities to job -111 .603 | .382| .016 .094
Professional status of the beneficiaries. 100 005 |-219| 764 | -.030
Availability of creche facilities .826 -.092 | .053 | -.085 .040
Availability of medicine facilities 135 314 | -185|-575| -.232
Availability of shelter facilities -.042 440 | 233 | 489 | -.330
Availability of drinking water facilities .816 .065 | -.039 | .090 | -.037
Monthly income of the family from all sources .084 419 | -165 | .012 130
Number of women employed under MGNREGA .000 124 | -.018 | .037 919
Number of beneficiaries completing 100 days of employment | -.010 139 | -.582 | -.092 .050
Educational qualification of the beneficiaries .017 -003 | 733 | -145 012
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 9 iterations.

Source: Computed by Authors using SPSS

The rotated component matrix presents
the loadings of variables on the rotated
components after varimax rotation. Varimax
rotation aims to simplify interpretation by
maximizing the variance of loadings within
components. This rotation typically results

in clearer, more interpretable component
structures. Each variable tends to load more
strongly on one component after rotation,
facilitating the identification of underlying
factors influencing the data.

Table 16: Transformation Matrix for Component Scores

Component 1 2 3 4 5

1 .884 -.391 -.255 -.021 019
2 .208 780 -443 -.391 -.007
3 .326 461 .348 703 -.258
4 .240 072 759 -.585 -139
5 107 148 206 103 .956

PCA is taken as extraction method and the rotation method is varimax and Kaiser normalization

Source: Computed by Authors

The  transformation matrix  provides
coefficients used to compute component
scores from the original variables. These
coefficients represent the linear combinations
of variables that form the components.

Componentscores allow for the representation
of respondents’ relative strengths on each
component, enabling further analysis and
interpretation of factor-based patterns in the
data.
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Table 17: Coefficient Matrix for Computing Component Scores

Component
1 2 3 4 5

No. of respondents issued cards regarding job

026] -494| 156, .099| .046

No. of respondents having given opportunities to job

-039| 466 .319, .021 113

Professional status of the beneficiaries. 068 .020| -186| .631| -.022
Availability of créche facilities 591 -.039| .079| -.065| .047
Availability of medicine facilities 094 .226| -.139| -465| -.228
Availability of shelter facilities -003| 342 178 .402| -.294
Availability of drinking water facilities 587 082 .002| .082| -.024

Monthly income of the family from all sources

071 325 -121| .024| 131

Number of women employed under MGNREGA

016 116 .013| .047| .886

Number of beneficiaries completing 100 days of employment

-026) .097| -471| -.063| .033

Educational qualification of the beneficiaries

042 .007| .602| -130| .030

PCA is used for extracting components and regarding rotation method, varimax with Kaiser normalization

is used

Source: Computed by author

Above matrix displays coefficients for
computing component scores for each
respondent based on their responses to
the original variables. Component scores
represent the relative strength of each
component for each respondent, facilitating
the interpretation of individual-level
variations in factor-based patterns. Higher
coefficients indicate stronger associations
between variables and components, reflecting
greater contribution to the overall factor
structure.

Table 18: Covariance Matrix of
Component Scores

pc()‘;“e‘r‘lt Cl  C2  C3 | c4 | C5
C1 1 0 0 0 0
2 0 1 0 0 0
C3 0 0 1 0 0
c4 0 0 0 1 0
Cs 0 0 0 0 1

PCA is used for extracting components and
regarding rotation method, varimax with Kaiser
normalization is used

Source: Computed by Authors using SPSS

The component score covariance matrix
illustrates the covariance among the computed
component scores. It provides insights into
how the different components covary with
each other, revealing underlying relationships
and patterns in the data. Covariance between
component scores indicates the extent to
which components share variance, informing
the interpretation of the interrelationships
between factors extracted from the data.

Validity and Reliability:

The validity and reliability of the factor
analysis results is assessed through measures
such as Kaiser-Meyer-Olkin (KMO) test
and Bartlett’s test of sphericity. Additionally,
Cronbach’s alpha coefficient is computed
to evaluate the internal consistency of the
factors identified.

Table 19: Result of case processing

n Percent
valid 250.00 80.10
cases excluded® 62.00 20.00
total 312.00 100.00
List wise deletion in the procedure

Source: Computed by Authors using SPSS



Participation of Tribal Communities in MGNREGA Scheme and its Impact on their Livelihood |

The Case Processing Summary table provides
information on the number and percentage of
cases processed during the analysis. Valid
Cases: indicates the number and percentage of
cases included in the analysis after excluding
any cases with missing data. In this analysis,
250 cases, accounting for 80.1% of the total,
were considered valid and used for the
analysis.Excluded Cases shows the number
and percentage of cases that were excluded
from the analysis due to missing data. In this
case, 62 cases, representing 19.9% of the
total, were excluded. Total Cases displays
the total number of cases considered in the
analysis, including both valid and excluded
cases. In this instance, the total number of
cases analyzed was 312.
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Table 20: Result of Reliabilty

cronbach’s alpha ® N of Items
.000 11

A represents the negative

value

Source: Computed by Authors using SPSS

The Reliability Statistics table presents the
Cronbach’s Alpha coefficient for the scale used
in the analysis. Cronbach’s Alpha alpha value
is reported as .000, indicating zero internal
consistency reliability. A negative value is
observed, likely due to negative average
covariance among items, which violates
reliability model assumptions. It suggests
potential issues with the coding or structure of
the items. The scale comprises 11 items.

Table 21: ANOVA with Cochran’s Test

Sum of Squares df Mean Square Cochran’s Q | Sig
Between People 1963775423.491 249 7886648.287
within People 117415361731.887 |10 11741536173189 | 2141730 | .000
etween Items

Residual | 19641292302.477 2490 7888069.198

Total 137056654034.364 2500 54822661.614
Total 139020429457.855 2749 50571272.993
Grand Mean = 2104.2473

Source: Computed by Authors using SPSS

Table 21 displays the ANOVA results along
with Cochran’s Test outcomes. The analysis
reveals various components of the sum of
squares and degrees of freedom (df). The sum
of squares attributed to differences between
individuals stands at 1963775423.491, with
249 df, yielding a mean square value of
7886648.287. Within individuals, between-
items variation accounts for a sum of squares
of 117415361731.887, accompanied by 10
df, and a mean square of 11741536173.189.
Additionally, residual error contributes a sum
of squares of 19641292302.477, with 2490
df, and a mean square of 7888069.198. The
aggregate sum of squares, reflecting the overall
variability, amounts to 137056654034.364,
involving 2500 df. These figures provide

a comprehensive overview of the variance
components essential for understanding the
analysis results.

6. Findings

e  Ofthe total beneficiaries, 71.1% are male,
while females represent 28.9%. Notably,
among MGNREGA  beneficiaries,
males exhibit a significantly higher
participation  rate. This  disparity
underscores a gender discrepancy
in involvement within the program.
Despite efforts to promote inclusivity,
the data suggests a predominant male
presence, potentially indicative of
underlying socio-economic factors or
cultural norms influencing participation.
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Addressing this imbalance could entail
targeted initiatives aimed at encouraging
greater female engagement, thereby
fostering more equitable distribution of
benefits and opportunities within the
MGNREGA framework.

The educational qualification of the
beneficiaries where illiteracy is 18.5
percent, primary 36.5 percent, high
school 29.7 percent and graduate 15.3
percent. The MGNREGA workers
who possess primary qualifications
have high percentage of involvement
in daily labour and graduate workers
are less.

There are 8.4 percent, self-employed
8.8 percent, farming 80.3 percent and
others are 2.4 percent which imply that
most of the rural people are engaged in
agricultural activities.

The family whose income less than Rs.
2500/- are 14.1 percent, Rs 2500 -5000
are 71.5 percent, Rs 5000- 7500 are
13.7 percent and whose income 7500-
10,000 are 8 percent. The workers whose
income is 2500 — 5,000 are 71.5.

In most of the place shelter facility has
not been provided only 2.8 percent
of the beneficiaries are given to the
facility. Creche is hardly provided to
the workers in work places which is
essential in summer session. Drinking
water is provided to 57.4 percent of the
workers and medicine 14.9 percent to the
beneficiaries

Highest numbers of beneficiaries have
issued in the block of Chakradharpur
where total 32366 members among
which SCs 1227 STs 19187and others
are11952. Block of Gudri where lowest
numbers of beneficiaries have issued for
the job card, total numbers issued for
job card are 5353 SCs47, STs 4657 and
others 649 have registered.

e The highest beneficiaries are provided
job in Majhgaon block, where total
members 8837 amongst them 113SCs,
5909 STs and others 2815 beneficiaries
have been providing job opportunity.

e Total women employed in particular
financial year are 43560 out of which
Chakradharpur  block has  highly
employed and Gudri block has less
women employee.

e Among scheduled caste community
Manoharpur block has high participation,
scheduled tribe in Goilkera block and
others has Manjhari block. Total 3698
beneficiaries have been provided 100
days of employment opportunity in
different blocks of the West Singhbhum
district of Jharkhand. Manjhari block
provides the highest numbers of workers
to 100 days of employment opportunity
and second highest is Manoharpur
block to provide more employment
opportunity.

e  There is a significant relationship
exists between role of MGNREGA in
providing employment opportunity to
the tribal people and living standard.

7. Conclusion

The scheme MGNREGA has given them
financial assistant to the unskilled laborers
which led them toward development (Sahu
et al., 2021). Due to MGNREGA scheme
many of the women became financially self-
dependent. Women are getting opportunity
to work out site the home and they are being
empowered though different opportunity
given to them. The scheme became financial
assistant to the poor people in the backward
areas of the country. Inadequate awareness
of MGNREGA to the poor is one of the
obstacles which prevent them to take benefits
of the scheme. Level of awareness related to
scheme rules and regulations is different as
per the literacy level of the respondents. The
respondents whose qualification is higher
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secondary and above have more awareness
of employment in MGNREGA like number
of days allotted to work, unemployment
allowance, facilities to be given at work
places, grievances redressed system. On
the others hand there is lacking awareness
of facilities with illiterate and those having
primary-level  education. They have
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inadequate information of unemployment
allowance, grievances redressed system, ban
on contractors and machines. They are not
aware of hospitalization of injured labour,
disability due to injured at work place, death
at work place. Therefore, there is need of
more awareness about MGNREGA to be
implemented effectively and successfully.
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Abstract

In regression analysis, weighting is one of the procedures practiced to minimize the
effect of non-response and non-coverage and to have the resultant information closer
to population information. However no stable or uniform method for weighting is in
existence and hence a new model of using the efficiency scores derived by testing 50
models of Data Envelopment Analysis is used as weights. This attempt is a first time in the
literature and the weighting with DEA in regression analysis is exercised to fit the Data
envelopment Regression model (DERM). Based on Akaike Information criterion (AIC),
it is evident that the derived information is closer to population information in many
models showing the model CCRNO (Convex-Constant-Radial-Non Orientation) as the
highly suited for this purpose. An empirical study is carried out with eight independent
and eight dependent variables of 88 banks by applying these weighting models.

Keywords: Weights, Data Envelopment Analysis, Multivariate regression models,
Information criteria, banking efficiency.
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1. Introduction

In statistical analysis, sampling method is
more commonly followed than survey as the
latter is constrained by cost and time factors.
A sampling scheme has two components. In
the selection process, a subject is chosen from
the population based on the generation of the
probability that a certain subject is selected.
The estimation process is the formula by
which the population value is estimated,
taking into account the selection process.
The simplest selection process is the simple
random sample in which every subject in the
population is given the same probability of
being selected but the same is inconvenient
on conducting a survey for the reasons like
inaccessible location of a subject sample,
cost factor, time factor. In those complex
situations, to minimize the sampling error
and maximize efficiency in the conduction
of the survey, the selection and estimation
processes is to be modified. If the population
can be grouped into different categories/
strata which are potentially distinct based
on some characteristics, a sample from each
category/stratum is selected and estimates
of population values for each one are
calculated. However, when an estimate of
value for the entire population is needed, one
has to incorporate the stratification in the
estimation process to avoid bias that could
come from the disproportionate number of
subjects selected from certain categories/
strata.

A longitudinal study is the study in which
the “subjects are measured repeatedly
through time.” The use of weights in the
analysis of longitudinal data depend on how
the population is defined, how the sample
is selected, how frequently the repeated
measures are taken, and whether appropriate
weights can be calculated. When a single
sample is selected and all subjects are
observed over the same period of time in
a stable population, weighted analysis is
feasible.

Weighting is commonly resorted to when
statistician intends to avoid the non-response
or non-coverage. It is commonly said to cover
the heteroscedascity. Bailar (1978) describe
weighting as an adjustment method to correct
the potential bias caused by non-response.
Platek and Gray (1980) and Lindstrom et al
(1979) say weighting as a method to correct
bias due to non-response. Little (1982) studied
models including weighting to correct the
effect due to non-response. Post stratification
is a weighting method as it increases precision
when strata are homogeneous with respect
to target variable and reduces the bias when
strata are homogeneous with respect to target
variables or response probabilities. Weighting
is a natural extension of the randomization
theory for the estimation of population
quantities if it is with response probabilities.

There are some problems with weights.
Weights primarily adjust means and
proportions and it is suitable for descriptive
data but may adversely affect inferential data
and standard errors. Weights almost increase
the standard errors of the estimates and
introduce instability into the data analysed.
Very large weights as well as very small
ones can also introduce instabilities. The
self-weighted dataset for analysis purposes
is preferable but they are often not efficient
and can have lower statistical power than
weighted datasets. Trimming of weights is
also followed by some researchers so that not
allowing extremely high weights which can
boost instability of estimates. One criticism
is that trimming the weights can often result
in reducing the representativeness of the
weighted data. Bayesian and Markov chain
Monte Carlo (MCMC) methods have been
developed to yield more stable weights. Still
researches are questing to find out stable
method.

On viewing the need for weights in
multivariate regression, a statistical tool, this
research is designed to use the efficiency score
as weighting factors in multivariate regression
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analysis to arrive at covariance leading to
determinant with which information criteria
and Akaike information criteria are worked
out. The aim is to look for lower AIC as the
models with lower AIC revealing information
which is closer to population information
because of its nature of less information of
standard error.

2. Review of Literature

Data Envelopment Analysis was first
postulated in 1978 by Charnes with Cooper
and Rhodes with constant returns to us and it
was named CCR model. In 1984, Banker et
al., developed variable returns to scale with
Cooper and Charnes. Later many researches
numbering more than 10000 were carried out
to estimate the efficiency of organisations
throughout the world. Normally DEA is
adopted for the efficiency score of the
decision making units as noticed Sherman
and Gold (1985) , Vassiloglou and Giokas
(1990), Seiford & Zhu (1999), Bhattacharyya
et al. (1997) , Saha and Ravisankar (2000)
, Shanmugam & Das (2004) , Rezvanian
et al. (2008) , Ray & Das (2010) , Jagwani
(2012) , Bao et.al (2014) , Geetha et al
(2017) , Jayarani and Prakash (2018) , Guru
and Mahalik (2020). Premachandra et al.,
(2009) used DEA with logistic regression
to assess the bankruptcy of 100 firms in US
using seven inputs and two outputs following
intermediation approach. Ebrahimnejad et
al., (2014) studied banking efficiency with
variables following hybrid approach to have
a better model for efficiency study. Mavi et
al., (2015) studied 22 bank branches of Refah
bank using DEA and Multivariate regression
models and they found weighted models are
more reliable than other models.Klimberg
et al (2016) applied DEA and Regression to
study the efficiency of banks in US and use
this score from DEA as input variable by
keeping revenue and DEA as output variable
in an attempt to forecast the performance
with the data for 10 years. Gavyal and Bajaj
(2016) integrated DEA with multivariate

regression analysis to estimate the efficiency
of 20 banks in India and supported this
with spearman’s rank correlation test by its
positivity. Chaudhary and Arora (2021) used
DEA followed by calculation of coefficient
of variation to evaluate the efficiency of 21
Indian banks from 2007-2018. The earlier
researches are using efficiency score in DEA
as a factor to improvement the quality of
efficiency score of DMU and no research
attempted to use the efficiency score to
weight the variable in regression analysis to
find out information criterion in multivariate
regression. Non-response weighting methods
are employed to adjust the base weights so
that the weighted respondent distributions
to certain variables conform to the total
sample distributions for these variables.
Next adjustments are employed to make
the resultant weighted respondent sample
distributions conform to distributions to
external source like populations distributions
or totals obtained from sampling frame, from
another source like population estimates
by age, gender or from a large high quality
survey Kalton and Kasprzyk (1986) term the
first type of adjustment as sample weighting
adjustment and the latter is population
weighting adjustment. There are many types
of weighting. Cell weighting to adjust the
sample weights so that the sample totals
confirms to the population totals on cell by
cell basis. Linear weighting is another form
of generalised raking with a variation that
it uses different distance function. It adjusts
the weights to make the sample marginal
distribution agree with population marginal
distribution. The undesirable feature of
linear weighting is that it produces negative
weighting in some situations. In GREG
weighting, instead of adjusting joint or
marginal distributions, benchmarking is made
to make the weighted sample distribution
for quantitative variables confirm to the
population parameters. The GREG weighting
adjustment derives from the standard
regression estimator in survey sampling
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(Cochran 1977). It involves incorporating
adjustments for the auxiliary variables used
in the regression estimator as a modification
of weights (Bethlehem and keller 1987,
Bethelehem 1988; Deville and Sarndal 1992;
Fuller, Mcloughlin and Baker 1994; Fuller
2002).

3. Methodology

Here it is preferred to use efficiency score as
a weighting factor to variable in multivariate
regression. It is chosen as it is not any factor
alien to the data. Efficiency is the ratio of
output to input and in DEA it is used with

constraints. There are four bases viz., structure
(concave and convex), returns to scale
(1.constant; 2.variable; 3.Non-increasing and
4. Non-decreasing), distance (radial, Additive,
Maximum Average, Minimum Average),
orientation (input, output and Non-oriented).
By combining these 10 factors, 48 models are
arrived at. With these concave structure with
constant returns to scale with radial distance
with input and output orientations are also
included. In the case of radial distance, super
efficiency is worked out for all the 12 models.
Total 50 models are given below.

Table 1: 50 Models of Data Envelopment Analysis

MNog‘el Structure Rczlcl;?: to Distance Orientation Code
1 Convex Constant Radial Non-Orientation CCRNO
2 Convex Constant Radial Output CCRO
3 Convex Constant Radial Input CCRI
4 Convex Constant Additive Non-Orientation CCANO
5 Convex Constant Additive Output CCAO
6 Convex Constant Additive Input CCAI
7 Convex Constant Maximum Average | Non-Orientation CCMaxNO
8 Convex Constant Maximum Average Output CCMaxO
9 Convex Constant Maximum Average Input CCMaxI
10 Convex Constant Minimum Average Non-Orientation CCMinNO
11 Convex Constant Minimum Average Output CCMinO
12 Convex Constant Minimum Average Input CCMinl
13 Convex Variable Radial Non-Orientation CVRNO
14 Convex Variable Radial Output CVRO
15 Convex Variable Radial Input CVRI
16 Convex Variable Additive Non-Orientation CVANO
17 Convex Variable Additive Output CVAO
18 Convex Variable Additive Input CVAI
19 Convex Variable Maximum Average Non-Orientation CVMaxNO
20 Convex Variable Maximum Average Output CVMaxO
21 Convex Variable Maximum Average Input CVMaxI
22 Convex Variable Minimum Average Non-Orientation CVMinNO
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23 Convex Variable Minimum Average Output CVMinO
24 Convex Variable Minimum Average Input CVMinl
25 Convex . Non. Radial Non-Orientation CNIRNO
increasing
26 Convex . Non. Radial Output CNIRO
increasing
27 Convex . Nonl Radial input CNIRI
increasing
Non ... . .
28 Convex . . Additive Non-Orientation CNIANO
increasing
29 Convex | . Non Additive Output CNIAO
increasing
30 Convex . Nonl Additive Input CNIAI
increasing
31 Convex . Nonl Maximum Average Non-Orientation CNIMaxNO
increasing
Non .
32 Convex . . Maximum Average Output CNIMaxO
increasing
Non .
33 Convex . . Maximum Average Input CNIMaxI
increasing
34 Convex . Nonl Minimum Average Non-Orientation CNIMinNO
increasing
Non .. .
35 Convex . . Minimum Average Output CNIMinO
increasing
Non .. .
36 Convex . . Minimum Average Input CNIMinl
increasing
37 Convex Non Radial Non-Orientation CNDRNO
Decreasing
38 Convex |, NOm. Radial Output CNDRO
ecreasing
39 Convex | o Non, Radial Input CNDRI
ecreasing
40 Convex Non . Additive Non-Orientation CNDANO
Decreasing
Non ..
41 Convex D . Additive Output CNDAO
ecreasing
42 Convex Non . Additive Input CNDAI
Decreasing
43 Convex Non. Maximum Average Non-Orientation CNDMaxNO
Decreasing
44 Convex D Non. Maximum Average Output CNDMaxO
ecreasing
Non .
45 Convex D . Maximum Average Input CNDMaxI
ecreasing
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46 Convex Non, Minimum Average Non-Orientation CNDMinNO
Decreasing
Non . .
47 Convex D . Minimum Average Output CNDMinO
ecreasing
Non . .
48 Convex D . Minimum Average Input CNDMinl
ecreasing
49 Concave Constant Radial Output CEVCRO
50 Concave Constant Radial Input CEVCRI

From the table-1, Constant returns to
Scale-A unit operates under constant returns
to scale if an increase in inputs results in a
proportionate increase in the output levels. If
the inputs values for a unit are all doubled,
then the unit must produce twice as much
outputs. In a single input and output case, the
efficiency frontier reduces to a straight line.
Variable returns to Scale:-If an increase
in inputs does not result in a proportional
change in the outputs, then it is considered
to operate under variable returns to scale.
Input orientation focuses on the evaluated
decision making unit’s (DMU) inputs that can
be proportionately reduced without altering
the output quantities and Output orientation
focuses on the evaluated DMU'’s outputs that
can be proportionately increased without
altering the input quantities. Bergendahl
(1998) stated that there had been almost as
many assumptions of inputs and outputs as
there have been applications of DEA. For
DEA, the choice of input-output variables
should be kept at a reasonable level because
the inclusion of more number of variables
decreases the discriminatory power of DEA
model. As a consequence, some inefficient
units may become efficient (Smith, 1997).
The number of DMUs is to be more than twice
the total variables (Golany and Roll, 1989;
Drake and Howcroft, 1994). In this Study 88
banks are selected, the authors have chosen
8 independent and dependent variables
in hybrid approaches. The input variables
are 1. Total Deposits, 2. Total borrowings,
3. Provisions and Liabilities, 4. Interest
expenses, 5. Operative expenses, 6. Wage

bill, 7. Branches and 8. Number of Staff are
input variables while the output variables are
1. Bank Investments. 2. Other investments,
3. Net loans, 4. Other assets, 5. Fixed assets,
6. Interest income, 7. Other income, 8. Net
Interest margin (NIM). The data (numbering
to 1408 each) pertaining to the year 2020 and
2021 are gathered and analysed separately for
both years. There are five types of approaches
viz., 1. Intermediation 2. Production 3. Asset
4. Operative and 5. Value added. Production
approach and intermediation approach are the
two main approaches used for the selection
of inputs and outputs (Berger, Hanweck,
& Humphrey, 1987; Piyu Yue (1992);
Bhattacharyya et al., 1997). In a production
approach, bank is considered as a service
providing unit using labour and -capital
and the output is in the form of number of
transactions and documents processed.
This production approach is appropriate as
the branch processes customer documents
and transactions. (Berger & Humphery,
1997; Sealey & Lindley, 1977). The bank
is considered to act as a financial channel
of fund between savers and investors in the
intermediation approach where purchased
funds are accumulated as the raw material
and transferred for productive utilization to
generate financial assets and the output is
gauged in terms of the transaction and this
is also appropriate for study of efficiency
(Berger et al., 1987; Berger & Humphery,
1997; Ray & Das, 2010; Bhatia et al., 2018).
Jemri¢ & Vujci¢ (2002) used interest and
costs, number of employees, total deposits
as inputs and revenues, loans as outputs.
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Kordic and Viskovic (2018) used operation
approach and used costs and amortization as
inputs and revenues as outputs. In DEA, there
are two measures of efficiency with different
characteristics; radial and non-radial. The
radial models, represented by the CCR

model by Charnes et al., (1978) was the first
DEA model, whereas the non-radial models,
represented by the slacks-based measure
model by Tone, (2001) was derived later and
the models are given as follows:

Charnes Cooper Rhodes — CCR model

m

N
L ) - N
Minimize 6- & [ }._ s + E S ] )

n
Subject to 0 =0 x;, - Z XijAi— si
j=1

unrestricted in sign

S

7, sfforl...ltom,r=1.... s, j=1..nand 0 is

Banker Charnes Cooper — BCC model

m

N
Minimize 6- & [}, si +Z s+

n
Subjectto 0 =6 x;, - E Xij
j=t

n
Yro = Z }’rjj-j_ Sr+
Jj=1

0< %, s;, sfforl........ltom,r=1..

r=1 @)

Ai—s;

J i

For the above DEA models, the following four different types of distance are furnished below.
(Source: EMS software and its User’s Manual by Holger Scheel Version 1.3 2000-08-15)

Distance Radial

Input-Oriented: minimum {6|(8 X*, y*) € T} 3)
Output oriented: maximum ¢ |[( b X*, ) € T} 4
Non-Oriented: Maximum {((1 - 8 )X*, (1+6 )y*) € T} 5)

Distance Additive

Maximum: {Tisi+Xit [(X¥—s,y¥+1) e T} subjectto=0} (6)
Maximum: {(Yisil(XF—s,y)eT} s=0} (7)
Minimum: {2t (X*, y*+t)eT}) t=20} (8)
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Distance Maximum average

Maximum: Z,;:Xik >09,;+Zj:Y}-k >0Q;
“UZexf>o0143vf >01
) yixk>o00;
Minmum: { —r
XX >01
. . Yk >00;
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Distance Minimum average
Maximum :
K k
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(13)

| x o0 v9ear, ¢ 21} (4

The efficiency scores derived from DEA in 50 models is used as weight in multivariate
regression keeping eight independent variables and eight dependent variables to compute the
AIC and AIC, (Akaike information criteria) for all the models. AIC is an estimate of the
expected relative distance between the fitted model and the unknown true mechanism that
actually generated the observed data (Burnham & Anderson, 2002).

AIC=n(logS|+p) +2 {(pm+.5p (p + 1)} (15)
AlC.=nlog[S|+p+2{n/in-(m+p+ D}}.{pm+.5p(p+1)} (16)
Where ¥ is the covariance of maximum likelihood estimates of the model parameters and p is the

number of dependent variables and m is the number of independent variables. From equation
no.16 of Bedrick and Tsai (1994) stated a model for multivariate regression analysis proclaiming

that it is better model for small samples.

4. Discussion and Interpretation

Based on the technique of DEA with eight
inputs and outputs each we computed the
efficiency scores of 50 models out of which
21 models are discarded for the year 2020
as well as 2021 for the reason that they
yielded nil efficiency scores. The models
such as 4, 5, 6, 7, 10, 16, 17, 18, 19, 22, 28,
29, 30, 31, 34, 37, 40, 41, 42, 43 and 46 are
discarded. For the remaining 29 models,
the efficiency scores computed are used as

analytical weights in fitting of multivariate
regression models with eight inputs treated
as independents variables and eight outputs
treated as dependent variables. For the fitted
29 DERM regression models based on AIC
and , the best competing regression models
are selected for the years 2020 and 2021
and the multivariate regression summary
multivariate co-efficiencies are tabulated
and compared with un-weighted regression
models are shown below.
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Table 4: for the years 2020 and 2021 in fitted models

177

Model No. | Model name | Year 2020 Rank Model name | Year 2021 Rank
1 Un-weighted 16508.62 17 Un-weighted 16361.95 20
2 CCRI 16903.73 24 CCRI 16629.95 28
3 CCRO 16109.53 3 CCRO 16129.4 4
4 CCRNO 15476.32 1 CCRNO 14713.91 1
5 CCMAXI 16499.03 7 CCMAXI 16349.16 11
6 CCMAXO 16541.75 21 CCMAXO 16369.97 23
7 CCMINI 16500.43 10 CCMINI 16348.66 5
8 CCMINO 16938.53 26 CCMINO 16348.71 6
9 CVRI 17420.99 29 CVRI 17340.55 29
10 CVRO 16110.66 4 CVRO 16478.52 27
11 CVMAXI 16500.44 11 CVRNO 14877.9 2
12 CVMAXO 16500.47 14 CVMAXI 16349.16 12
13 CVMINI 16500.44 12 CVMAXO 16358.46 19
14 CVMINO 16938.42 25 CVMINI 16348.97 7
15 CNIRI 17417.69 28 CVMINO 16357.53 16
16 CNIRO 16641.03 23 CNIRI 16349.16 9
17 CNIRNO 15673.4 2 CNIRO 16357.88 17
18 CNIMAXI 16497.5 6 CNIMAXI 16349.16 10
19 CNIMAXO 16501.97 15 CNIMAXO 16357.88 18

20 CNIMINI 16500.44 13 CNIMINI 16348.97 8
21 CNIMINO 16562.55 22 CNIMINO 15819.25 3
22 CNDRI 17135.99 27 CNDRI 16349.16 13
23 CNDRO 16183.93 5 CNDRO 16369.97 24
24 CNDMAXI 16499.04 8 CNDMAXI 16349.16 14
25 CNDMAXO 16541.73 20 CNDMAXO 16369.97 25
26 CNDMINI 16499.59 9 CNDMINI 16349.98 15
27 CNDMINO 16504.8 16 CNDMINO 16375.34 26
28 VCRI 16508.62 18 VCRI 16361.95 21
29 VCRO 16508.62 19 VCRO 16361.95 22

From the table 4, out of fitted 29 competing
models, model 1 (CCRNO) which is the
best candidate of the multivariate regression
model because of its minimum

value of

15476.32 for the year 2020 and 14731.91 for
the year 2021.This model outperformed the
remaining 28 competing models and also the
fitted un-weighted regression model.
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Table 5: Multivariate Regression summary for the year 2020

Un-weighted 2020

Model : CCRNO 2020

Dependent variables F RATIO | PROB >F F RATIO | PROB >F
BDI 0.824351 46.3450 <.00001* | 0.839934 | 47.2268 <.0001*
INVESTMENT 0.992243 1263.119 <.00001* | 0.973034 | 324.7563 <.0001*
NET LOAN 0.998656 7337.616 <.00001* | 098044 | 4511222 <.0001*
OA 0.986909 744.4499 <.00001* | 0.94296 148.7834 <.0001*
FA 0.967478 293.7676 <.00001* | 0.82859 43.5056 <.0001*
INTEREST INCOME | 0.998975 9625.399 <.00001* | 0.996115 | 2307.533 <.0001*
OTHER INCOME 0.985348 664.0760 <.00001* | 0.960401 | 218.2780 | <.0001%*
NIM 0.300598 4.2442 <.00003* | 0.308523 4.0156 <.0006*

Table 6: Multivariate Regression summary for the year 2021

Un-weighted 2021

Model : CCRNO 2021

Dependent variables FRATIO | PROB>F F RATIO | PROB >F
BDI 0.824351 46.3450 <.00001* | 0.999954 | 197142.2 | <.00001*
INVESTMENT 0.992243 1263.119 <.00001* | 0.999999 | 16122601 | <.00001*
NET LOAN 0.998656 7337.616 <.00001* 1 24474762 | <.00001*
OA 0.986909 744.4499 <.00001* | 0.999998 | 5246712 | <.00001*
FA 0.967478 293.7676 <.00001* | 0.999992 | 1178020 | <.00001*
INTEREST INCOME | 0.998975 9625.399 <.00001* | 1.000000 | 19516191 | <.00001*
OTHER INCOME 0.985348 664.0760 <.00001* | 0.999992 | 1211631 <.00001*
NIM 0.300598 4.2442 <.00003* | 0.968629 | 281.7454 | <.00001*

Table 5 and 6 explains the fit index of and
estimated R co-efficiencies are compared
both for un-weighted regression model and
CCRNO model. Though the results revealed
that both the un-weighted and CCRNO models
are more or less similar but the DERM model
of CCRNO is having superior prediction
power when compared with the remaining
29 models along with fitted un-weighted
regression model. Here the superiority in
predictive power is determined by the fact
that the selected best DERM model CCRNO
is having minimum information loss which
is close to the true model and it shows that
this model alone exhibits the true picture of
the influence of eight independent variables
on the eight dependent variables for the years
2020 and 2021. In the same manner, table 5
and 6 visualizes the multivariate regression
summary of the two fitted models such as un-
weighted multivariate regression model and
CCRNO model for the years 2020 and 2021.
Based on the information criteria the authors
selected the best model CCRNO for 2020
and 2021 besides multivariate regression

summary discloses the fitted indices of both
models. The result of the is comparatively
satisfied with the un-weighted model and the
F ratio is also significant for both the years
at 1 % significance level. This shows that
there is some advantage of selecting CCRNO
model which the efficiency weighted
multivariate regression model made some
improvement in for the variables bank
deposit investment and net loans and some
decrement in the for the variables investment,
Other assets, fixed assets, Interest income,
other income respectively. Similarly for the
year 2021, there is an improvement in of the
dependent variable Bank deposit investment,
investment, net loan, other assets, fixed
assets, interest income, other income and net
interest margin respectively. This exhibits
that if the multivariate model is weighted
by the efficiency score then the fitted model
CCRNO visualizes the clear picture of the fit
indices as well as the cause & effect among
the dependent variables and the independent
variables. Likewise table 7 to 10 visualizes the
influence of eight independent variables viz.,
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total deposits, total borrowings, Provisions
& liability, interest expenditure, other
expenditure, wage will, staff and branches on
the dependent variables such as bank deposit
investment, investment, net loan, other assets,
fixed assets, interest income, other income and
Net interest margin based on the multivariate
regression analysis for the year 2020 and 2021.
The results are extracted for the multivariate
regression model and the CCRNO model.
From table 6, we notice the multivariate
regression influence of eight independent
variables on the dependent variables based
on un-weighted and CCRNO model for the
year 2020. From the un-weighted model,
the independent variable total deposits,
interest expenditure, other expenditure, staff
are significantly influencing bank deposit
investment. The difference in the regression
co-efficient for the independent variable
such as total deposits, total borrowings and
branches are positive. Based on the un-
weighted model, the regression co-efficient
for the variables interest expenditure, other
expenditure are statistically significant
at 5 % and in the same manner for the
independent variable staff, it is significant
at 1 % level. For the CCRNO model three
regression coefficients are significant at 5 %
and another two are significant at 1 %. They
are total deposits, total borrowings, interest
expenditure, staff and branches respectively.
The interpretation is in similar pattern and
style for the remaining dependent variables
namely investment, net loans, other assets,
fixed assets, interest income, other income and
Net interest margin. From table 9, we observe
the multivariate regression influence of eight
independent variables on the dependent
variables based on un-weighted and CCRNO
model for the year 2021. From the un-
weighted model, the independent variable
total deposits, Provision and liability, interest
expenditure, other expenditure and wage bill
are significantly influencing bank deposit
investment. The difference in the regression
co-efficient for the independent variable such
as interest expenditure, wage bill and staff are

positive. Based on the un-weighted model,
the regression co-efficient for the variables
total deposits, provision& liability, interest
expenditure, other expenditure and wage bills
are statistically significant at 5 % and in the
same manner for the independent variable
total borrowings, it is significant at 1 %
level. For the CCRNO model four regression
coefficients are significant at 5 % and are
total deposits, total borrowings, provision
& liability and interest expenditure. The
interpretation is in similar pattern and style
for the remaining dependent variables namely
investment, net loans, other assets, fixed assets,
interest income, other income and Net interest
margin with 30 positive impacts totally
while the same is 32 in the year 2020. For
both the years 2020 and 2021, the researcher
finds that there is a drastic difference in the
weighted model CCRNO based on the fit
summary and the multivariate regression
coefficients. There is some advantage by
fitting the multivariate regression model
especially to evaluate the influence on the
inputs by outputs in banking sector efficiency
based on multivariate regression model which
will make the researchers to understand the
real cause and effect in bringing inputs and
outputs. For this purpose, we developed and
proposed Data envelopment regression model
which is a hybrid regression model with
which weights can be determined by Data
Envelopment Analysis and in the second stage
the regression model can be fitted by using
efficiency scores as weights. The DERM is
having several advantageous features. At first
the computation of which are not extraneous
but purely data based. Secondly an analyst
can derive three types of weights based on
input-orientation, output-orientation and non-
orientation as the combination of models for
fitting and the best competing model can be
selected based on information criteria. From
this study, we came to know out of several
competing models, CCRNO model is the best
model and it reflects the real effect of inputs
on outputs in banking sector based on DERM
model.
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Table 9: Multivariate Regression Co-efficiencies of un-weighted model and CCRNO
model for the year 2020-continued

2020 Model B’_ank deposit | Invest- | Net Other | Fixed I'nterest 'Other NIM
investment ment loan assets | assets | income |income
Unweighted * *
Total | ~cpNo s *
deposit
Diff + + + - + + + +
Unweighted *
Total
borrow- CCRNO * Aok *
ings -
Diff + - - + + - —— -
. Unweighted * ok *
Provision
& CCRNO *
liability -
Diff -— + + -— - + + +
Unweighted * * *K
Interest
expendi- | CCRNO *
ture
Diff -- + + -- -- + + --
Unweighted *
Other
expendi- | CCRNO
ture
Diff - + + + - + + -
Unweighted ok *
Wage bill| CCRNO * * *
Diff -- -- - - + - - +
Unweighted * * o Hk *
Staff CCRNO * * * ®
Diff - + - - -- - - +
Unweighted * * *
Branches | CCRNO Aok *
Difft + - - + + - -- +
Total Unweighted 2+1 2+3 3+2 2+2 2+1 0+5 0+3 1+0
Total CCRNO 342 242 4+3 244 2+1 1+4 043 1+1
+ ve impact 3 5 4 3 4 4 4 5
-ve impact 5 3 4 5 4 4 4 3

* significant at 5% level; ** significant at 1 % level

diff = difference in the multivariate regression coefficients in CCRNO model and un-weighted model
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Table 10: Multivariate Regression Co-efficiencies of un-weighted model and CCRNO

model for the year 2021
Bank .
2021 Model | deposit Invest- Net loan Other | Fixed I.nterest .Other NIM
. ment assets assets | income | Income
investment
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8
Unweighted | -21443.34 | -180956.2 | 2285015 | 1449.517 | -4782.171 | 9563748 | 4309.461 | 4113322
Igetg:_ 2021 -195950.2 | 5643044 | 491585.12 | -2231503 | -14252.69 | 809814 | 6332.089 | 3.673536
diff -174506.86 | 237386.64 | 263083.62 | -2232952.52 | -9470.519 | 71417.652 | 2022.628 | -0.439786
Unweighted | -0.098033 | 0.308037 | 0.62668 | 0103517 | -0.0361 | 0.024775 | -0.001474 | 0.0000002
d:;:;ilit 2021 0182043 | 0432056 | 0.7260808 | -0.000689 | -0.011749 | 0.04627 | 0.001454 | 0.000000004
Diff 0.08401 124019 | 0.0994008 | -0.104206 | 0.024351 | 0.021495 | 0.002928 | -0.0000001958
Total Unweighted | -0.596604 | 0.077335 | 0.635921 | 0405829 | -0.112321 | 0.013708 | -0.06202 | 0.0000005

borrow- | 2021 | -0.641368 | 0.377482 | 04547101 | 0495116 | -0.031117 | 0.009864 | -0.038153 | 0.0000002
1ngs Diff | -0.044764 | 0.300147 | -01812109 | 0.089287 | 0.081204 | -0.003844 | 0.023867 | -0.0000003

Provi. |Unweighted | 14824131 | -0153036 | 0.999167 | -0.08933 | 0196769 | 0134278 | 0123789 | -0.000002
sion& | 2021 | 11239697 | -1419295 | 1.814581 | -0.074161 | 0.066707 | 0.054401 | 0.061227 | -0.0000005
liability | i | 03584434 | -1266259 | 0815414 | 0015169 | 20130062 | 0079877 | -0.062562 | 0.0000015

Interest | Unweighted | 25735727 | 3992204 | 0.548031 | -0.721466 | 1218202 | 0.638727 | -0423001 | -0.0000049
expen- | 2021 | 37153056 | -4107894 | -1.040237 | 0108969 | 0412338 | 0.567463 | -0.391262 | -0.0000018
diture Diff | 11417329 | -011567 | -1.588268 | 0.830435 | -0.805864 | -0.071264 | 0.031739 | 0.0000031

Other | Unweighted | 10604802 | 2176658 | 2108993 | -0.259311 | 0159399 | 030149 | 0947174 | -0.0000011
expen- | 2021 | 03876647 | 211298 | 3.3268461 | -0707862 | -0162949 | 0421546 | 0.81545 | -0.0000023
diture Diff | -0.6728155 | -0.063678 | 1.2178531 | -0448551 | -0.00355 | 0120056 | -0.131724 | -0.0000012

Unweighted | -2.231817 | 1029241 | -13.8486 | 0.01192 | 0.676517 | -0.422139 | -0.147308 | 0.0000031
vg?lgle 2021 | 2.6563436 | 6.421454 | -18.34495 | 3.922841 | 0775497 | -1.069773 | -0.083293 | 0.0000046
Diff | 4.8881656 | -3.870956 | -4.49635 | 3.910921 | 0.09898 | -0.647634 | 0.064015 | 0.0000015

Unweighted | -13.09605 | -34.42433 | 55.85333 | -15.55159 | -2.654392 | 11.48582 | -4.930003 | 0.000139
Staff 2021 15.392282 | -36.52558 | 19.375755 | -10.70489 | 0.601914 | 9.388089 | -1.271596 | 0.000171
Diff | 28.488332 | -210125 |-36.477575 | 4.8467 | 3.256306 | -2.097731 | 3.658407 | 0.000032

Unweighted | 344.90802 | 4534725 | -4751954 | 5.854083 | -55.48539 | -9.00242 | 47.01931 | -0.000874
2021 | 32648454 | -163233 | -631.394 | 299.3674 | -1.067895 | -148.5651 | 6.769049 | -0.000517
Diff -18.4241 | -616.706 | -156.199 | 2935133 | 544175 | -139.563 | -40.2503 | 0.000357

Branch-
es

Table 11: Multivariate Regression Co-efficiencies of un-weighted model and CCRNO
model for the year 2021 - continued

Bank

2021 Model | deposit Invest Net loan Other | Fixed Interest _Other NIM
. ment assets assets | income | income
investment

Unweighted * ok ok ok % ok

Total Foopno |+ - i x -

deposit

Diff - + + - + + +
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Total Unweighted ke Kk K% K% ek
borrow- | CCRNO * * k *
ings Diff - + - + + - + -
Provi- | Unweighted * *
sion & | CCRNO * * *
liability Diff B _ + + ] N N +
Interest | Unweighted * * ok ok o
expendi- | CCRNO * * * *
ture Diff + - - + - - + +
Othel' UﬂWeighted * sk Kk * Kk Kk
expendi- | CCRNO * ok * * ok ok *
ture Diff - - + - - + -~ -
Unweighted * o ok ok
bl Diff + - - + + - + +
Unweighted * o * * * * *
Staff | CCRNO * ok
Diff + -- -- + + -- + +
Unweighted * *
BraeI;ch- CCRNO * ¥
Diff -- -- -- + + - - +
Total Unweighted 5+1 243 245 342 2+4 0+4 2+4 140
Total CCRNO 4+0 3+1 343 242 4+1 2+4 2+1 241
+ ve impact 3 2 2 6 5 2 5 5
-ve impact 5 6 6 2 3 6 3 3

* significant at 5% level; ** significant at 1 % level

diff = difference in the multivariate regression coefficients in CCRNO model and un-weighted model

5. Conclusion

In this paper, a novel method for weighting
in regression model is dealt with. The
weight is calculated from independent and
dependent variables of a decision making
unit by using Data Envelopment Analysis
and the same is then used in multivariate
regression as weighting factor to obtain
Akaike information criteria. As our aim is in
search of the smaller information criterion
on the basis that the lowest information
respondent will have the information nearer
to true information (Smaller the IC, better
the prediction of the model), we identified
CCRNO as highly suitable model in our
search among the total of 26 models in both

years 2020 and 2021 by comparing with
the non-weighted model in the empirical
study with data of 88 banks regarding eight
independent and eight dependent variables.
The regression results like t value and p value
also show that the dependent variables are
predictable with the independent variables in
these analyses at significant level statistically.
The effect of weighting factor on arriving
at information criteria is also statistically
significant at desired level of 5% significance.
So data Envelopment Regression Model
(DERM) a hybrid model by combining Data
Envelopment Analysis and Multivariate
Regression is suggested as a new model of
weighed Regression where single input and
multiple outputs are subjects of analysis.
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Abstract

Telemedicine has emerged as a vital component of modern healthcare delivery, enabling
remote access to medical services and resources. This study investigates the acceptance
of telemedicine among medical and non-medical personnel, as well as across different
age groups. Data was collected through a questionnaire administered to 321 participants,
and statistical analyses were conducted using SPSS software. The results indicate
that acceptance of telemedicine is not significantly dependent on job roles, with both
medical and non-medical personnel showing similar levels of acceptance. However,
acceptance varies significantly among different age groups, with Generation Z (1995-
2012) exhibiting the highest level of acceptance, followed by Generation Y (1980-1994)
and Generation X (1965-1979). The study also highlights the importance of factors
such as performance expectancy, effort expectancy, and self-efficacy in shaping attitudes
towards telemedicine adoption. These findings have implications for healthcare policy
and practice, suggesting the need for targeted interventions to promote telemedicine
acceptance, especially among older age groups. Continuous education and training
programs aimed at improving technology literacy among the elderly could enhance their
engagement with telemedicine services, thereby improving healthcare accessibility and
outcomes.

Keyword: Telemedicine, acceptance, age groups, healthcare, technology.
Paper type: Analytical paper
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Introduction

Telemedicine refers to the practice of
providing healthcare remotely, typically
through  video  conferencing,  phone
consultations, or other telecommunications
technologies (Grigsby et al; 1995). It includes
a range of technologies (Peredniaet al.;1995)
(Grigsby et al.;1995) including health care
related data transmission, audio-format (tele
handset and wireless radio), images, and
videos capturing continuous motion. Robotics
engineering (Minsky et al.; 1979) (Satava
et al.; 1992) and virtual interfaces in reality
(Kelly et al.;1994) have been integrated into
various experimental applications within the
realm of healthcare, expanding the scope of
telehealth. The term “telehealth” has indeed
been developed to encompass a wide range
of healthcare services beyond traditional
clinical interventions such as nursing, mental
health and nutrition that do not always
provide clinical services. Cyber medicine and
e-health are frequently employed terms that
refer to the provision of healthcare services
via the internet (McLendon et al.; 2000).
Maheu et al.;2002 in their study has discussed
telemedicine as the delivery of healthcare
services, clinical data, and educational
resources across various platforms such as
the internet, mobile devices, and electronic
medical records, spanning all medical
specialties. Conventional healthcare services
for managing chronic conditions come with
high costs (Starren et al.; 2002). Telemedicine,
defined as the delivery of healthcare services
remotely via telecommunication technology,
has gained significant attention in recent years
as a potential solution to address healthcare
access and delivery challenges (Wade et al.;
2010). It encompasses various modalities
such as tele consultation, tele monitoring,
and tele education, allowing healthcare
providers to deliver care beyond traditional
clinical settings (Bashshur et al.; 2014).
Furthermore, telemedicine has demonstrated
its ability to streamline workflows, reduce

healthcare costs, and enhance patient
satisfaction  (Bashshur et al; 2015).
Telemedicine experiments have varied from
employing closed-circuit television to deliver
medical care to nearby patients, to utilizing
satellites for offering medical guidance and
education to healthcare workers in different
countries. This reduces travel expenses and
ultimately lowers the overall cost (Preston
et al.; 1992). The Service User Technology
Acceptability Questionnaire (SUTAQ)
undergoes social review, adaptation, and
eventual implementation to assess patients’
perceptions of telemedicine across various
age groups and socioeconomic backgrounds
(Dario et al.; 2016). The SUTAQ tool was
utilized as a means to examine the reception
of tele health among consumers (patients)
from diverse age groups and socioeconomic
backgrounds (Torbjgrnsen et al.; 2018).

Literature Review

Overthepastdecade,numerousresearchefforts
have explored the receptivity of physicians
towards different telemedicine platforms (Hu
et al.;1999). Thus, Telemedicine services
present an economically and organizationally
intriguing option or supplement to the
conventional doctor’s visit, benefiting all
parties involved (Wyatt et al. 1996, Choi et
al. 2006). In modern emergency medicine,
information and communication technology
are essential components of telemedicine
by enabling remote communication, data
transmission, and access to medical resources
(Ziefle et al. 2011, Beul et al. 2010). Within
the United States, telemedicine consultations
linking hospital-based physicians with on-site
paramedics are prevalent and predominantly
conducted through radio communication.
Telemedicine consultations between hospital-
based physicians and on-site paramedics are
widespread in the United States, primarily
facilitated through radio communication
(Hu et al.1999, Croteau et al. 2002). Since
1990s, studies considered the consequences
of telemedicine for different stakeholders
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like patients, healthcare providers, hospitals
(McLaren et al. 1995, Whitten et al. 2005,
Preston et al. 1992). Information and
communication technologies (ICT) can
enhance the quality of primary care and intra-
hospital procedures by facilitating swifter and
more targeted information transfer (Wuerz et
al. 1995, Adams et al. 2006, Van Halteren et
al. 2004). Before implementing technology
in sensitive areas such as emergency medical
services (EMS), it is essential to thoroughly
examine factors including the technical
proficiency of EMS staff, as well as their
skills and potential obstacles to accepting
and utilizing technology (Arning et al. 2009,
Ziefle et al. 2002, Arning et al. 2009, Beul et
al. 2010). In a very recent study (Reddy et al.;
2009), The examination of the coordination
between a hospital emergency department
and EMS team in the United States
highlighted the significant emphasis placed
on social and communication elements within
the EMS workflow. Another transformational
approach (Na et al. 2011) in Germany targets
at the broad implementation of a telematic
system in EMS (Emergency Medical
Service). Moreover, the human factor and
the interplay between communication and
technology interaction are crucial success
factors that must be considered in technology-
assisted EMS environments (Aarts et al.
1998, Manoj et al. 2007, Wears et al. 2002).
Despite the numerous promising advantages,
various obstacles and challenges persist in its
adoption, which can vary significantly among
physicians depending on their organizational
policies (Barlow et al. 2007, Cresswell et al.
2013). The paradigm is established through
aiding healthcare professionals in routine tasks
and functions such as diagnosis, consultations,
treatment, and patient recommendations (Sood
et al. 2007) The junior physicians admitted
to being unfamiliar with using computers
and smartphones for the intended purpose
(Alshammari et al. 2019, Ayatollahi et al. 2015,
El Gatit et al. 2008). Additionally, it aids in
health surveillance, research, and education

(Wootton et al. 2001, Ryu et al. 2012).Research
has also indicated that the attitude of health
professionals towards utilizing telemedicine
was primarily shaped by self-efficacy,
performance expectancy, and facilitating
conditions (Shiferaw et al. 2021). Several
studies have been conducted in KSA to evaluate
clinicians’ understanding and perspective
regarding the delivery of healthcare services
to geographically distant patients (Aloraini et
al. 2017, Alshammari et al. 2019). In contrast,
Numerous studies have been undertaken in
KSA to assess clinicians’ comprehension and
viewpoint regarding providing healthcare
services to patients located remotely (Ahmed
et al. 2021). In a recent American study,
observations revealed that medical students
utilized medical apps in different ways
including medical documentation, conducting
calculations, editing basic notes and assessing
medical information for various conditions
(Ventola et al. 2014). Prior studies conducted
in the Netherlands indicate that numerous
nurses have encountered the introduction
of new technologies, such as home telecare
systems, within the past three years (de Veer
et al. 2011). Likewise, in the current study,
there is a positive level of knowledge and
attitude, yet there exists a necessity to translate
this knowledge into practical application and
despite the majority of physicians having
installed medical apps on their smart devices,
the practical utilization of these apps was
discovered to be minimal among both medical
students and physicians (Sayedalamin et al.
2016).

This can be accomplished through utilization
of telemedicine services, a concept widely
embraced by developed nations (Humphreys
et al. 2008). Patient acceptance plays a pivotal
role in the success of any new philosophy
as traditional practice of physically visiting
a doctor is closely linked with patient
satisfaction and reassurance (Shahpori
et al. 2011). Frequently, technological
hurdles are identified as primary reason or
the underwhelming rates of telemedicine
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adoption and usage (Paul et al. 1999,
Congress et al. 1995, Perednia et al. 1995).
A possible technological hurdle revolves
around ensuring that the transmitted video
images maintain a quality that adequately
satisfies the clinical requirements of
healthcare professionals (Paul et al. 1999,
Perednia et al. 1995). Individuals who reside
solo exhibit more noticeable benefits from
utilizing telemedicine, as per the Diffusion
of Innovations Theory. Consequently, they
demonstrate greater readiness to embrace
home telecare compared to those who live
with a partner or family member (Peeters et al.
2012). Limited access to technology, adequate
internet connectivity and slow expansion
of high speed internet network, particularly
in developing nations, served as significant
obstacles hindering communication and
interaction via video consultations (Anjana et
al. 2020, Jnr et al. 2020, Eichberg et al. 2021,
Jiménez-Rodriguez et al. 2020, Howgego et al.
2020, Kaplan et al. 2020, Khilnani et al. 2020).
For individuals who are not in medical field
additional barriers to embracing telemedicine
include insufficient infrastructure and limited
resources (Kaplan et al. 2020, Khilnani et al.
2020, Moss et al. 2020, Serper et al. 2020,
Tashkandi et al. 2020). Previously reported
research investigating telehealth consultations
for anticoagulation management revealed
that trust in the technology, confidence
in healthcare providers, and belief in the
effectiveness of the treatment all played a
role in shaping trust levels in the telemedicine
(van Velsen et al. 2017). For example, Li et al.
2010 discovered the role of visual appeal and
design for creating trust in mobile commerce,
Beldad and colleagues (Beldad et al. 2010)
found that the presence of declaration
increases final users and recipient’s trust in an
eService, and Sillence et al. 2006 concluded
that Aesthetic attractiveness affects an
end user’s decision to trust or mistrust a
health information website, while integrity
and the possibility to personalize content
affect the end-user’s decision to trust such

a webpage. There were technical barriers
related to device usage, abrupt collapses of
video consultation platforms, and software
revisions and updates (Howgego et al. 2020,
Serper et al. 2020, Jiménez-Rodriguez et
al. 2020, Howgego et al. 2020, Yoon et al.
2020). In addition, some authors reported
that individual practitioners’ skills, such
as communication, assisted in providing
optimal care for patients and contributed to
the treatment plan in some studies (Armfield
et al. 2011, Azaret al. 2016, Mariano et al.
2015, Sorknaes et al. 2013). In 7 studies
concerning the acceptance of telemedicine in
monitoring and follow up oncological care,
out of which in 6 studies (Bahaadinbeigy et.
2010, Beaver et al. 2011, Smits et al. 2015,
Rossen et al. 2019, Overend et al. 2008,
Bouchard et al. 2019) reported a favourable
attitude toward accepting telemedicine. In
Poland, the tendency is probably negative,
with Elderly demographic or aging society
being characterised by a low psycho-physical
condition of seniors (Btachnio et al. 2013).
The wider use of Telehealth and mobile
applications for geriatric care constitutes a
probability to upgrade the quality of life of
patients of 60yrs and above, as well as to
enhance the Precision of health treatment
options and their accessibility through a
lowering, or at least no increase, in their costs
(Burns et. 2004). Based on the Theory of
Reason Action (TRA) (Madden et al. 1992),
it could be speculated that seniors’ increasing
acceptance of telemedicine will likely lead to
a smoother adoption of specific telecare and
telehealth services in the future. Furthermore,
a meta-analysis examining satisfaction
among patients undergoing mental health
treatment, comprising over 50 studies,
revealed an average satisfaction rate of 77.5%
across different age groups (Lebow et al.
1982). On the other hand, in the study of Tsai
et al. 2019 where the researchers indicated
that the elderly will be scared of using new
technology when they are not knowledgeable
in using these technologies.
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Hypothesis

IH, : Acceptance of telemedicine is
significantly dependent among medical and

non-medical personnel.

1H, : Acceptance of telemedicine is not
significantly dependent among medical and

non-medical personnel.

2H, : Acceptance of telemedicine is
significantly dependent among age groups of

different generations.

2H, : Acceptance of telemedicine is not
significantly dependent among age groups of
different generations.

Methodology

This research study have been conducted
after studying several Literature Review and
several factors were identified to be causing
disparity in acceptance level among medical
and non-medical people and people of
different age groups. Data were collected using
SUTAQ technology where questionnaire was
prepared in the form of a Google form to be
provided to the target population both offline
and online. Convenience sampling method
was employed to recruit participants for this
study due to its accessibility. Target population
were recruited from medical and non-medical
professionals, categorized into Gen X, Gen Y
and Gen Z selected based on their willingness
to participate. The total target sample was 330
out of which data have been analysed with
321 samples. Confidentiality and anonymity
of participants were ensured throughout the
research process. All the participants of the
study have provided their informed consent
only after being informed of all details of

the questions divided into SUTAQ factors
like privacy intrusion, better follow up and
demographic information of the population
like age. Data generated was analysed with
the help of SPSS Software. For checking the
reliability and normal distribution of data,
we have conducted the Cronbachs Alpha
and measured Skewness and Kurtosis. To
test whether the groups are significantly and
statistically different from each other, we have
ran T-test analysis and One Way ANOVA but
before running one way ANOVA, we need
to check the homogeneity of the groups,
for which we have conducted the Levene
Statistics.

Data Analysis
Table: I
Grou Number of
P respondents

Profes- | Medical Personnel 126
sional -
Group | Non-Medical Personnel 195

X (1965-1979) 207
Age 1y (1980-1994) 60
Group

Z (1995-2012) 54

The research study has been conducted on a
sample size of 321 which was divided into two
groups. One group consisted of two categories
that is Medical Personnel (n=126) and Non-
Medical Personnel (n=195). The other group
was categorized among three categories of
age groups of different generations that is
X (1965-1979), Y (1980-1994) & Z (1995-
2012). The sample size was for Generation X
is 207, Generation Y is 60 and Generation Z
is 54.

Table: II
N Mean S.t d'. Skewness Kurtosis
Deviation
Statistic | Statistic | Statistic | Statistic | Std. Error | Statistic | Std. Error
VARO00001 321 4.6854 1.35695 -1.015 0.136 0.575 0.271
VAR00002 321 5.3168 0.84590 -1.215 0.136 1.792 0.271
VARO00003 321 4.6429 1.57465 -1.116 0136 0.256 0.271
VARO00004 321 5.2260 0.90290 -1.047 0.136 0.974 0.271
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VARO00005 321 5.3375 0.80414 -1.083 0136 1.465 0.271
VARO00006 321 4.0217 1.89380 -0.462 0.136 -1.283 0.271
VARO00007 321 5.0031 1.04999 -0.946 0.136 0.719 0.271
VARO00008 321 4.5389 1.63913 -1.008 0.136 -0.097 0.271
VARO00009 321 5.1641 0.91960 -0.789 0.136 0.130 0.271
VARO00010 321 4.4255 1.54951 -0.785 0.136 -0.408 0.271
VARO00011 321 5.2941 0.92424 -1187 0.136 1.163 0.271
VARO00012 321 5.3034 0.87097 -1.085 0.136 0.967 0.271
VARO00013 321 4.9598 1.05217 -1.030 0136 1411 0.271
VARO00014 321 51703 0.89101 -0.871 0136 0.679 0.271
VARO00015 321 4.9288 1.19180 -1.014 0136 0.662 0.271
VARO00016 321 5.0217 1.20667 -1.418 0136 1.982 0.271
VARO00017 321 4.5759 1.48585 -0.977 0.136 0.113 0.271
VARO00018 321 4.5418 1.53852 -0.947 0.136 -0.016 0.271
Valid N (listwise) 321

To test whether both the groups are normally
distributed or not, we need to run the test of
Mean, Standard Deviation, Skewness and
Kurtosis.

From the table 2, it can be concluded that for
both the groups the mean value is ranging
between 5.3375 to 4.0217 and the standard
deviation is ranging between 1.57465 to
0.84590. From the mean values and the
standard deviation, after running the test of
Skewness and Kurtosis, it can be concluded

that both the groups are normally distributed
as the Skewness and Kurtosis values for all
the samples are ranging between +2 to -2
(Mukhopadhyay et al. 2020).

Before running the actual analysis, we have to
run the Reliability Statistics for which we had
to analyse the Cronbach’s Alpha value, which
we have got 0.922. As the Cronbachs Alpha
value is more than 0.7, it can be concluded
that the data is reliable (Charter et al. 2003).

Table: III (Reliability Statistics)

Cronbach’s Alpha

N of Items

922

18

Table: IV (Group Statistics)

Profession N Mean Std. Deviation | Std. Error Mean
NEW AVG Non-Medical 195 4.8652 0.89780 0.06413
Medical 126 4.9100 0.81113 0.07226

From Table: 1V, it can be said that for the
non-medical personnel, the mean score is
4.86 and the standard deviation is 0.89, and
for the medical personnel the mean score
and the standard deviation is 4.91 and 0.811
respectively. Both the groups are numerically
different from each other and the mean score

of medical personnel is higher than non-
medical personnel. Whether or not the groups
are statistically different, we have to run the
Independent T-test for equality of means. But
before running the t-test, we had to run the
Levene test to identify the homogeneity of
variance.
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Table: V
Levene’s
Test for
Equality t-test for Equality of Means
of
Variances
Sig. 95% Confidence Interval
F Sig. | T - Mean of the Difference
g . Difference
tailed) Lower Upper
Equal
variances -454 |1 320 .650 | -.04482 -.23914 14950
assumed
AVG 012 912
Equal
variances not -464 285793 | .643 | -.04482 -.23498 14535
assumed

From Table V, it can be concluded that as
the value of Levene statistic is 0.912 which
is higher than 0.05 (95% confidence), the
score has not violated the homogeneity of
variance, which indicates that the groups are
homogenous in nature.

The p value for the t-test for equality of means
is showing 0.65, which is also higher than 0.05
(95% confidence), which is indicating that the
groups (medical and non-medical personnel)
are significantly and statistically not different
from each other.

Hence we can conclude that we can reject
our first null hypothesis (1H)) and accept
the first alternate hypothesis (1H,), which
is “Acceptance of telemedicine is not
significantly dependent among medical and
non-medical personnel”.

Table: VI (Descriptives)

N Mean De\sl;ita(llt.ion Esrtr(i).r
X 207 | 4.8093 .89194 .06199
Y 60 49111 .80255 10361
Z 54 51327 76695 10437
Total | 321 4.8827 .86168 .04809

From the above Table: VI, it is seen that the
respondents of Generation X (1965-1979) has
4.80 mean score (SD=0.89), Generation Y
(1980-1994) has 4.91 mean score (SD=0.80)

and Generation Z (1995-2012) has 5.13 mean
score (SD=0.76). As the mean scores are
numerically different from each other, but
whether or not they are significantly and
statistically different from each other, we
have to conduct the One way ANOVA test.
Before conducting the one way ANOVA, we
have to check whether or not the groups are
homogeneous in nature for which we need to
conduct the Levene Statistic.

Table: VII (Test of Homogeneity of

Variances)
Levene .
Statistic del df2 Sig.
140 2 318 .869

From Table: VII, the p value of Levene statistic
is 0.86 which is higher than 0.05, so we can
conclude that the p value is not violating the
homogeneity of variance, which means that
the groups (Generation X, Generation Y and
Generation Z) are homogenous is nature.

Table: VIII (ANOVA)

avg |gmol g (M g Igig
quares Square
roups
E}Vrl(;?li)ns 233061 | 318
733
Total  |237.600 |320
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The p value of ANOVA test is 0.047 which
is less than 0.05, so we can indicate that
the groups (Generation X, Generation Y
and Generation Z) are significantly and
statistically different from each other as the
p value is less than 95% confidence, from
which we can conclude that we can accept
the second null hypothesis (2H) and reject
the second alternative hypothesis (2H,),
resulting that “Acceptance of telemedicine is
significantly dependent among age groups of
different generations”.

Discussion :

Our research delves into the acceptance
of telemedicine across various professions
and generations, revealing intriguing
insights into its adoption. Contrary to
common assumptions, our findings suggest
that acceptance levels are not significantly
dependent on whether one belongs to the
medical or non-medical sphere and while
some studies may not explicitly state this,
our research indicates striking similarities
in acceptance levels between these groups
(MacLure et al. 2014). Moreover, our
investigation aligns with Cynthia D et al.’s
assertion that medical personnel exhibit
higher acceptance of telemedicine compared
to non-medical counterparts (Ang-Muifioz
etal. 2022). Additionally, studies like Gerris
et al.’s have found no significant differences
in clinical decisions based on images from
home versus high-end medical center
equipment, underscoring the potential of
telemedicine (Gerris et al. 2016). Factors
such as performance expectancy, effort
expectancy, and self-efficacy emerge
as pivotal influencers of telemedicine
adoption,  whereas  technology-related
anxiety inversely impacts acceptance (Ang-
Muioz et al. 2022). Notably, physicians play
a crucial role in catalysing the integration
of telemedicine into practice (Kaplan
et al. 2008). In exploring attitudes and
perceptions toward telemedicine, our study
highlights the importance of understanding

how health professionals view and
conceive of this technology (Ayatollahi et
al. 2015, Zayapragassarazan et al. 2016).
Moreover, the nature and extent of general
practitioners’ involvement in telemedicine
remain contentious, leading to tension and
dissatisfaction among clinicians (McFarlane
et al. 2001). In Ethiopia’s evolving
healthcare landscape, understanding health
professionals’ knowledge and attitudes
toward telemedicine is imperative for its
successful adoption (Clark et al. 2010,
Edirippulige et al. 2006, Demartines et
al. 2000. Attitudes toward telemedicine,
the patient-physician relationship, and
technology anxiety significantly influence
willingness to embrace this technology
(Meher et al. 2009, George et al. 2007).
Our research also unveils significant age-
related dependencies in telemedicine
acceptance across generations (Nouri et
al. 2020). While younger demographics
are more predisposed to telemedicine use,
recent studies indicate a narrowing gap in
utilization among older adults, signalling
a shifting trend (Miyawaki et al. 2021).
Despite concerns about older adults’
access to virtual care due to perceived
technological challenges, our findings
suggest a growing openness to telemedicine
among this demographic (Ernsting et al.
2017). As technology becomes increasingly
intertwined with the lives of aging
individuals, including those with chronic
ailments and disabilities, telecare emerges as
avital tool for maintaining independence and
quality of life (Pachalska et al. 2015, Darkins
et al. 2016, Tanski et al. 2014). Continuous
education and training initiatives targeting
the elderly are pivotal for optimizing
telecare outcomes and ensuring widespread
acceptance (Huang et al. 2011). Remarkably,
a significant majority of the population
expresses willingness to embrace home
telecare services in the future, underscoring
its potential for transformative impact
(Agrell et al. 2000).
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Conclusion

The research study conducted on the
acceptance of telemedicine among different
professions and age groups has provided
valuable insightsinto the dynamicsinfluencing
its adoption. Through a comprehensive review
of literature, data collection, and statistical
analysis, several key findings have emerged.
The study concluded that acceptance of
telemedicine is not significantly dependent
among medical and non-medical personnel.
While some earlier studies suggested that
medical professionals may be more inclined
towards telemedicine, recent findings have
shown similarities in acceptance levels
between medical and non-medical personnel.
Factors such as performance expectancy,
effort expectancy, self-efficacy, and anxiety
with technology were found to influence
adoption, with physicians playing a crucial
role in its implementation. However, tensions
regarding the extent of general practitioners’
involvement may persist among professional
groups. The research established that
acceptance of telemedicine is significantly

Reference

dependent among age groups of different
generations. While younger individuals have
shown a higher propensity towards utilizing
telemedicine, there are significant efforts
to bridge the gap among older age groups.
Despite concerns about older adults’ ability
to access virtual care due to less familiarity
with technology, studies have indicated a
growing acceptance among older populations,
especially as telecare becomes vital for
maintaining independence and managing
chronic conditions. Overall, the study
underscores the importance of understanding
the diverse perspectives and needs of various

stakeholders in promoting telemedicine
adoption. It highlights the necessity
for continuous education and training,

particularly among older populations, to
enhance acceptance and facilitate ease of
use. Additionally, addressing technological
barriers and ensuring the involvement of
healthcare professionals are crucial steps
towards realizing the full potential of
telemedicine in improving healthcare access
and delivery across different demographics.
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Abstract

The Indian education system, vast and dynamic, faces constant pressure to evolve. This
driving force for change necessitates effective leadership at all levels within academic
institutions. This study delves into the critical role leader’s play in influencing and
assisting the implementation of change within the Indian academic context.

This study used a cross-sectional design with data collected from surveys of school
principals and teachers in India. A total of 54 principals and 489 teachers participated in
the study. The surveys measured leader resistance to change, leader support for change,
and follower resistance to change. The study found that the resistance of leaders to change
was positively related to the resistance of followers to change. This means that when
leaders are resistant to change, their followers are more likely to be resistant as well.
However, the study also found that leader support for change can lessen the negative
impact of leader resistance. This means that when leaders are supportive of change, even
if they are personally resistant, their followers are less likely to be resistant.

Keywords: Change-specific assistance, Change implementers, Follower resistance,
Leader resistance, Leader influence

Paper type: Empirical paper
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1. Introduction

“The success of organizational transformation
is widely acknowledged to depend on strong
leadership.” (Kotter, 1996). Studies on the
function of leadership qualities over the
previous few decades have looked at such
like employee buy-in to change projects
is influenced by a leader’s personality
and behavior as demonstrated by their
leadership styles (Oreg & Berson, 2019).
The conclusions drawn in this study are
grounded in leadership theory, which posits
that leadership is predominantly an influence
process (Hogg, 2001). According to this
theory, leaders can establish the parameters of
organizational procedures and communicate
to their subordinates the expected standards
of conduct (Podolny et al., 2004). Building on
previous findings, this study examines how
followers’ responses to change are impacted
by leaders’ change-specific support.

Although the knowledge of leadership during
organizational transformation is greatly
influenced by the traits of the leader, this
study stream ignores the possibility that the
leaders are the ones changing. This possibility
is particularly important in situations when
leaders are acting as executors rather than as
change agents, such as when change is forced
from the outside (Heyden et al., 2017). The
person implementing the change, known
as the imposing change agent, lives outside
the affected company when the change is
externally imposed (such as through new
laws or policy changes). According to (Oreg
and Sverdlik, 2011), the agendas of external
change agents may not align with those of
individuals within the organization who are
affected by the changes.

In contrast to circumstances when leaders
actively participate in the planning and
decision-making process preceding change,
leaders may respond to change in externally
imposed settings in a manner comparable to
that of their followers. In order to identify
leaders as both change agents and receivers,

this study incorporates views about change
held by leaders. When adjusting to change,
recipients of change frequently encounter
contradictory processes (Piderit, 2000).
Change recipients, for instance, could favor a
certain change project in general but object to
its application at work if it calls for significant
changes to routines and work behaviors.
Resistance to change implementation has
frequently been prioritized over the other,
more abstract kind of opposition to a particular
alteration, its content, and underlying
(normative) implications—attitudes toward
new content.

By examining the interplay between leader
conduct during organizational change and
leader responses to imposed change, this
research intends to determine whether, in
situations where the change is forced from
the outside, follower resistance to change
implementation is specifically impacted
(indirectly) by the attitudes of leaders toward
change and change-specific support. Not long
after a major policy change in the Indian
public education system was made public, this
study developed and tested hypotheses using
information from primary school principals
and teachers. This is achieved by utilizing
construal level theory and leadership studies.

The distinction between “leaders of change
who are also the initiators of change versus
those who implement changes initiated by
others” has not yet been thoroughly clarified
in the literature (Oreg & Berson, 2019).
By focusing on executives who are tasked
with implementing change but have yet to
participate in the strategic decision-making
and initiation stages, the current study helps
close this research gap (Heyden et al., 2017).
Furthermore, the majority of research on
resistance to change has been conducted
among followers without taking into
consideration the potential consequence of
relationships between leaders and followers
(Ford et al., 2008; Van Dijk & Van Dick,
2009). This research investigates the role of
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leader resistance as a potential influencing
element of followers’ resistance to arrive
at the underlying multilevel dynamics in
organizations going through transition.
(Bouckenooghe, 2010). Furthermore, by
conducting an empirical investigation of
the effects of change-specific support that
leaders offer throughout the transition, this
study builds on earlier qualitative research
(Levay, 2010) and theory (Oreg & Berson,
2019). This study consequently adds to the
growing body of data demonstrating that
when leaders are the changes executors
rather than its initiators, their behaviors may
not necessarily be supportive of the change’s
adoption. In conclusion, this paper suggests
and examines the connection between two
related constructs. The effectiveness of
change implementation relies on two crucial
elements: the opposition to change execution,
encompassing individuals’ emotions, actions,
and thoughts regarding the implemented
alterations in their work; and the perspectives
on change content, involving how the
recipients of change perceive, behave, and
think about a particular change, its substance,
and its perceived significance. Hence,
acquiring a more nuanced comprehension of
attitudes toward change is vital, considering
the potential occurrence of simultaneous
competing processes (Piderit, 2000).

2. Literature review and
hypothesis development

2.1 Leader behaviour and reactions to
imposed change

Leaders are especially important because they
provide sense-giving in times of transition
(Gioia & Chittipeddi, 1991; Robert & Ola,
2020), act as effective champions (Oxtoby
et al., 2002), and make strategic decisions
(Hambrick & Mason, 1984). According to
(Oreg and Berson, 2019) past research on
leadership during organizational transition
has mostly examined the relationship
between leader conduct and strategic
decisions, as well as the characteristics of

leaders, such as personality and demography.
According to (Bass, 1990; Dirks & Ferrin ,
2002), the decisions made by leaders at the
beginning of a shift and their actions during
it have an impact on the attitudes and beliefs
of their followers. Examples of these include
resistance to change (Ford et al., 2008) and
change commitment (Herold et al., 2008).

Since not all leaders participate in strategic
decision-making, these relationships depend
on the situation. In line with (Oreg and Berson,
2019), “Although in reality, this is not always
the case, most of the studies we reviewed
about the implementation of change are
undertaken with the implicit assumption that
change leaders fully understand and buy into
the change they are implementing. “Previous
research has largely ignored the complex roles
that leaders play throughout organizational
transition. Change executors are individuals
who carry out “change plans through activities
such as day-to-day adjustments, rolling out
initiatives, aligning activities with stated
objectives, translating overarching goals into
periodic milestones, and giving sense and
direction to change recipients,” according
to (Heyden et al., 2017). Change initiators
are those who see opportunities for change
and actively participate in planning and
decision-making. Their results indicate that,
depending on the kind of change, leader’ at
all hierarchical levels can assume either role
(Heyden et al., 2017). For instance, whether
or not the recommended modifications are
necessary will determine the role that leaders
play during a transition. Forced changes
are those “organizational decisions that are
dictated and imposed on change recipients,”
whereas voluntary changes are those that
the recipients choose to implement (Oreg &
Sverdlik, 2011).

The first data supporting this theory comes
from the education sector, where school
administrators, in their capacity as leaders,
are typically tasked with implementing
change but are rarely involved in the strategic
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decision-making that precedes it (Holmes
et al.,, 2013). Principals in particular need
to convince teachers of the benefits of
organizational changes, even if they don’t
agree with them (Kondakci et al., 2019). It has
been observed that when leaders are the ones
implementing forced change, their support
for the change and attitudes associated to it
would affect their followers’ opposition to the
change (Fig. 1).

2.2 Opposition to the implementation of
change

Resistance to change is one of the most
thoroughly studied reactions to organizational
change. (Oreg et al., 2011). It measures how
much change recipients favor or oppose
certain change initiatives.

In addition to hindering efficacy, resistance
to change can lead to burnout, low job
satisfaction, and decreased organizational
commitment (Oreg et al., 2011; Oreg, 2006;
Piderit 2000; Armenakis et al., 1993). In the
past, the phrase “resistance to change” held
negative connotations and was viewed as
a hurdle to overcome (Ford & Ford, 2010;
Dent & Goldberg, 1999). That being said,
resistance to organizational change by change
beneficiaries is not always a bad thing.
Particularly, resistance may be considered an
advantage that, if leveraged effectively, can
assist in alleviating challenges during change
implementation (Ford & Ford, 2010; Oreg &
Berson, 2019). Those who are vocal about
their opposition to a change proposal, for
example, are frequently those who sincerely
care about doing things well and who are
familiar enough with an organization’s inner
workings to recognize the potential problems
in a plan, as Ford and Ford (2010) remind
us. As a result, studies have attempted to
develop the concept of resistance to change
(Pideritt, 2000) contends that opposition
to change needs to be seen as a complex
attitude consisting of thoughts, emotions,
and actions. Adding to this conceptual work,
(Oreg, 2006) defined resistance to change as

“a tridimensional (negative) attitude towards
change, which includes affective, behavioral,
and cognitive components” and offered a
measure for operationalization.

Expanding upon the notion of leaders serving
as change agents for mandated change, it is
plausible that perspectives on change will
be maintained by leaders and followers in
reaction to change. The majority of research
on followers’ responses to organizational
change (Van Dijk & Van Dick, 2009) focuses
on followers’ perspectives; leaders’ potential
responses to change, whether favorable or
unfavorable, have got less attention. (Ford,
Ford, and D’Amelio, 2008) describe in this
conceptual piece, leader resistance refers to
the potential for leaders to reject ideas and
suggestions made by followers. It’s critical
to comprehend the dynamics in companies
during change, which is why these writers
focus on the many responsibilities that
leaders play during this time of transition.
On the other hand, the concept of leader
resistance proposed by Ford, (Ford, and
D’Amelio, 2008) focuses on ‘“bottom-up”’
activities initiated by followers. When change
is forced from the outside, it is unclear how
followers are affected by a leader’s opposition.
Principals resisted change, according to
(Arar et al., 2019), since they believed that
instructors and principals in qualitative
research provided insufficient support for
the implementation of changes. In 2009,
Rubin and associates conducted quantitative
research within the manufacturing sector,
utilizing data from both leaders and followers
to assess the effects of leader cynicism—a
mindset that encompasses disdain, irritation,
and mistrust of change—on followers.
Results indicated that followers were more
likely to report higher levels of cynicism
when their leader was extremely cynical.
Leaders who oppose change can demonstrate
their opposition in the organization’s daily
operations and convey to their followers their
expected support or opposition to the change
by their attitudes, sentiments, and/or actions
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(Smircich & Morgan, 1982). The attitudes
of leaders can also significantly affect the
attitudes of their followers. (Bass, 1990;
Rubin et al., 2009).

H1. There is a positive association between
the leader’s resistance and the follower’s
resistance to the implementation of
change.

In the context of Leader Level

Resistance to change
implementation

Attitude towards
change content

Change specific H3

In the context of follower Level

Resistance to change
implementation

i
e

A

support

Attitude towards
change content

Fig 1. Research framework

2.3 Attitudes towards the content
of change and resistance to the
implementation of change.

(Dent and Goldberg, 1999) assert that
people are more opposed to the anticipated
effects of change such as discomfort, a loss
of status, or adjustments to one’s working
environment than they are to change as such.
Even if people don’t always reject change,
it matters how they feel about a particular
change (Lau & Woodman, 1995). (Lau and
Woodman, 1995) state that employees may
support the concept of a change campaign
may be against specific changes that compel
them to alter their daily schedules and work
habits. People might, for instance, support the
general idea of the study’ inclusive education
policy but be against its implementation
since it would require changes that would
have an immediate effect on their lives and
careers. (Lamm and Gordon, 2010) claim
that while some changes, issues, or contexts
may provoke negative emotions, individuals
may perceive change generally in a favorable
light, they are making a similar argument.
This study looks at people’s perspectives
about what constitutes a change effort—that
is, the precise change, its content, and any

underlying normative implications as well
as opposition to the change’s implementation
and its impact on people (Self et al., 2007).

An alternative perspective on the two closely
linked but different sets of attitudes is offered
by construal level theory (Trope & Liberman,
2010).

Construal level theory describes how
people engage with objects at two different
psychological distances from them: High-
level construals are regarded as more
abstract and remote, whereas low-level
construals are defined as more tactile and
less distant. As previously mentioned,
resistance to change implementation is more
specific and tangible because it is related
to the actual effects of the change once it is
adopted, In contrast, opinions regarding the
substance of the shift are more intangible and
encompass the changes’ general, normative
implications. In a similar example, Chen and
Wiesenfeld have provided they determine if
construal level theory is applicable during
organizational transformation by connecting
low-level construal to the change’s execution
and high-level constructs to the change’s
overall goals.
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Low-level features depend on high-level
features more than vice versa (Trope &
Liberman, 2010). Attitudes towards change
content predict follower resistance to change
(Fig. 1). From the standpoint of organizational
change, in addition, given the delay between
the announcement and execution of the
change, attitudes regarding the substance
of the change may become apparent before
actual changes in the workplace. External
factors, such as public policy changes, have
a significant impact (Kuipers et al., 2014).
Lawmakers review new projects in advance
of implementation. When an organization
is forced to make a change, leaders’ and
followers’ attitudes regarding the change may
emerge and become apparent on their own
long before the change is implemented inside
the company.

Leaders’ attitudes towards change content
might evolve separately from those of
their followers. Leaders play a crucial
role in signaling change, influencing how
their followers perceive and respond to it.
(Hambrick & Mason, 1984; Oreg & Berson,
2011). Leaders’ attitudes to change content
might influence followers’ intentions to
oppose change implementation. According
to (Benson and Halevy, 2014), leaders’
attitudes toward change content influence
its implementation through communication
and actions, affecting how followers react to
change.

H2. There is a negative association between
a leader’s favorable sentiments on change
content and followers’ resistance to
implementing changes.

24 The Moderator’s Function in Providing
Change-Specific Assistance

Leaders can influence followers directly
or indirectly during organizational change,
and express opinions on change content and
opposition to its execution (Oreg & Benson,
2019). In addition to effective communication,
leaders influence reactions to change by

modeling supportive behaviors and allowing
followers to participate in decision-making
(Oreg & Berson, 2019). Previous studies have
investigated how leadership philosophies
impact employees’ reactions to change, but
few have examined leadership behavior in
relation to a specific change.

(Oreg et al., 2011) define leader change-
specific support as distinct from a general
supportive atmosphere and provided as
part of the change implementation. Studies
show that change recipients are more likely
to accept changes when they perceive
appropriate support (Armenakis et al., 2007;
Straatmann et al., 2016). Leader change-
specific support has a positive correlation
with follower change commitment (Herold et
al., 2008; Nohe et al., 2013) and negatively
with resistance to change (Vos & Rupert,
2018). In their 2018 study, Vos and Rupert
classify shaping behavior as change-specific
leader support that influences follower
resistance. They were wrong to assume that
support for a leader’s move would directly
affect follower opposition. Others, finding
no direct correlation, suggested researching
moderating support unique to leader
changes. (Herold et al., 2008) found that
transformational leadership’s link with change
commitment is influenced by change-specific
leadership. Transformational leadership is
more crucial in low change-specific support
situations. Based on the available research,
it is reasonable to assume that followers
who have unfavorable attitudes towards the
change content and who experience low
levels of support from their leader during the
transition will be the ones who will fight the
change the most. On the other hand, followers
who have high levels of leader-specific
support and positive views regarding the
change content should be expected to exhibit
the least amount of resistance.

Previous research has only examined leaders’
behavior when they initiate change. However,
it is unclear if this support still exists when
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change is forced upon them. Does support
for change depend on the leader or the
change itself? Qualitative research produced
some preliminary data that suggests an
answer to this query. (Levay, 2010) studied
a university hospital in Scandinavia where
leaders opposed a shift that threatened core
values. The change was initiated from outside
their departments, and they identified with
subordinates who resisted, worsening the
situation, as per (Oreg and Berson’s, 2019)
review.

In light of this preliminary data from forced
change, leader change-specific support could
not have the desired encouraging outcome
and instead, heighten follower opposition to
the execution of the change. In particular,
a strong correlation between followers’
favorable sentiments about change content
and resistance to change implementation
will be strengthened by high levels of leader
change-specific support, intensifying the
negative link. As a result, there will be less
of a negative correlation between followers’
favorable sentiments regarding the content
of changes and their reluctance to their
execution when there is insufficient support
from the leader.

H3. The negative association between
followers’ views toward changing content
and their resistance to implementing changes
is moderated by leaders’ change-specific
support.

“Strong leader support for a specific change
results in less resistance from followers,
even if their attitudes towards the change
are positive. Weak leader support results in
less reduction in resistance, even if follower
attitudes towards the change are positive.”

3. Methods
3.1 The study setting

The adoption of inclusive education, a
significant policy shift in the Indian school
system, is the main topic of this study.

Reorganizing mainstream education to suit
all students, regardless of aptitude, ethnicity,
culture, or religion, is what inclusion entails.
(Avramidis and Norwich, 2002) stated that
ensuring equal participation of all students
in society is of utmost importance. Before
the UN Convention on the Rights of Persons
with Disabilities, Indian education was
highly segregated. Inclusive education is now
seen as a significant change (Powell, 2015)
According to (O’Brien, 1995), organizational
change can be imposed externally.

Although inclusive education has benefits
for both special needs and non-special needs
students, schools and their staff face significant
challenges in implementing it (Scruggs et
al., 2007). Consequently, teachers’ jobs have
undergone significant changes (Walk & Beck,
2016). General education teachers often lack
training to teach students with special needs.
Special education teachers are qualified to
help, but they typically work one-on-one with
students and only occasionally lead classes
in inclusive schools. (Polly & Hannafin,
2011) Teachers from both categories may
be resistant to some changes brought about
by the introduction of inclusion due to the
significant changes it brings about to their
work and job characteristics. Teachers could
also be in favor of the changes since inclusion
gives all students equal involvement in
shared classroom environments, regardless
of their skill level (Grenfell, 2013). Studies
show most teachers support inclusion, but
are critical of its implementation (Leyser et
al., 1994; Walk & Beck, 2016). Since their
activities have a direct impact on school
progress, principals are also crucial during
organizational transformation (Fullan, 2002).
In particular, principals play a critical role
in resource management and organization,
teacher training and motivation, change
implementation monitoring, and fostering
a sense of community within the school
(Granados & Kruse, 2011). Nonetheless,
school boards and other educational authorities
also appoint principals, and as such, they are
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tasked with bringing about change in the
classroom (Avissar et al., 2003). Although
they “sit at the top of school hierarchy” and
are accountable for implementing orders from
above, they are required to influence school
culture in ways that consider local experiences
and to support policies that they have not
chosen (Flessa, 2012). Thus, principals are
in a crucial position to support or undermine
reform initiatives (Fullan, 2002). “Too many
externally imposed changes in policy and
practice are unnecessary and interfering with
school-based reform initiatives,” according
to research on principals’ perceptions (Starr,
2011). Given this, an examination of the
inclusive education case is a perfect fit for the
research topic.

3.2 Data collection and sample

To capture complex linkages across
organizational  transition cross  cross-
sectional design is performed according to
(Lofquist and Isaksen, 2019). We chose a
layered, sequential, mixed-methods design
for this investigation because it is part of a
larger study that examines Lower Saxony’s
adoption of an inclusive education policy
that was introduced in 2012 and began to be
implemented in the academic year 2013/2014
(Small, 2011). Twenty in-depth interviews
were conducted with administrators and
teachers who worked in the affected schools
before the modification’s adoption to collect
qualitative data. Interviews with change
beneficiaries were conducted to learn about
their lived experiences, concerns, and
attitudes. Based on the interviews, a survey
was developed to collect data for this work.
The qualitative data’s findings indicate that
although principals and educators generally
felt positively about inclusivity and the
change’s content, they felt less positively
about how it was implemented. It’s interesting
to note that rather than significantly differing,
administrators’ and instructors’ points of view
were similar in how they explained the nature
and application of the change.

The quantitative survey data utilized in this
article’s sample technique was gathered using
a convenience sampling approach. The study
administered an online questionnaire survey
to all 111 elementary school administrators
and teachers in the city of Bhubaneswar,
India. A total of 489 teachers from 71 schools
and 54 principals took part; response rates
could not be calculated due to an insufficient
number of teachers. Except for a few measures
developed especially for the study, most of the
instruments used in the survey were reliable
and valid methods for operationalizing the
relevant constructs, along with an open-ended
question that let respondents elaborate on
their answers and offer additional ideas.

3.3 Variables

The author translated the scales from English
into Indian before a neutral translation
service, oblivious to the study’s objectives,
back-translated them into English. This made
it possible to operationalize the study’s attitude
constructs. Participants in the extended study
discussed both versions and resolved the
slight differences that had emerged. On a
six-point Likert scale, 1 denoting strongly
disagree and 6 strongly agree, participants
were asked to rate how much they agreed or
disagreed with each topic, unless otherwise
stated. Implementation was evaluated using
the 15-item Change Attitude Scale, which
measures respondents’ (negative) affective,
behavioral, and cognitive reactions to change
(Oreg, 2006). Item stems were modified as
necessary to reflect the implementation of
the particular modification. Both good and
negative emotions regarding the particular
change—for example, Create the emotional
component by saying, “I felt bad about the
implementation of inclusion.” Behavioral
items (e.g., “I looked for ways to prevent the
implementation of inclusion”) are used to
evaluate an individuals actions supporting
or opposing the change. Respondents are
prompted to evaluate the potential benefits
and significance of the shift in cognitive
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aspects (e.g., “I thought that implementing
inclusion would make my job harder”).
A negative statement was turned into a
positive one (e.g., “I think it is positive that
we are going through this change”). Prior to
analysis, one item was reverse-scored on the
behavioral and attitudinal dimensions and
four questions on the cognitive dimension,
suggesting that all items show resistance
(negative attitudes). All of the answers were
combined to give a single resistance score.
The internal consistency for principals was
0.85, whereas for teachers it was 0.91.

To operationalize attitudes toward content
reform, the Multidimensional Attitudes
towards Inclusive Education Scale was
employed (Mahat, 2008). This 18-item
measure looks at behavioral, cognitive,
and emotional elements of attitudes toward
inclusive education, which includes inclusion
in the curriculum, social interactions, and
physical settings. Perceptions, views, or ideas
on inclusive education are reflected in the
cognitive dimension (e.g., “I believe that an
inclusive school is one that permits academic
progression of all students regardless of their
ability”). The emotive component expresses
feelings toward inclusive education, such as
“It disturbs me that students with disabilities
attend regular classes, regardless of how
severe their disabilities are.” The intention to
act in an inclusive manner is represented by
the behavioral dimension (e.g., “I am willing
to encourage students with a disability to
participate in all social activities in the
general classroom”). All items with negative
phrasing were reworded to demonstrate that
higher scores on the measure correspond
to more positive views. A single score was
produced by combining all of the parts. The
scale’s internal consistency for teachers was o
= 0.89, whereas for principals it was o = 0.85.

Assistance customized for changes in the
leader was developed for this study. Principals
were presented with theidea, “We would like to
learn how you structured the implementation

of inclusion for your employees,” and then
asked to respond to 12 categories that
reflected their supportive actions during the
change’s implementation. One such item
states, “I have talked to my employees about
their worries.” Using exploratory common
factor analysis, a one-factor model was put
forth (Fabrigar et al.,, 1999). It was found
that seven of the twelve items were salient,
with an internal consistency of a = 0.85.
The dependent or independent variables are
conceptually related to the control variables
(Becker, 2005). In particular, leader tenure
(years at current school) was included
because of the relationship between leader
tenure and followers’ resistance to change
implementation. (Oreg & Berson, 2011).
To take into consideration the success of
implementation, the inclusion rate—the ratio
of students with special needs to all students
enrolled in the school was computed. The
gender and age of principals and teachers
were also controlled for, taking into account
the established relationships between
teachers’ demographics and attitudes toward
inclusion (Avramidis & Norwich, 2002) and
between leaders’ demographics and followers’
resistance to change implementation (Oreg
& Benson, 2011). Since special education
training is linked to having more positive
perspectives toward inclusion, a professional
measure (general education = 1, special
education = 0) was included (Weisel & Dror,
2006). The poll included an open-ended
question titled “Is there anything regarding
the topic of inclusion that is important to
you?” in addition to the basic structures
that were operationalized. The purpose of
these answers is to further contextualize the
numerical results.

34 Analysis

Confirmatory factor analyses were performed
to determine whether attitudes toward
change content and resistance to change
implementation are two distinct things. The
findings demonstrate the relative weights
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of the behavioral, emotional, and cognitive
components on each latent construct
(p <.0001). The overall fit varied from
acceptable (SRMR = 0.074 and CFI = 0.908)
to satisfactory (RMSEA = 0.163 and TLI =
0.827) depending on the fit statistics taken
into account. Despite not meeting any of the
suggested requirements for an excellent fit, a
different one-factor model (CFI = 0.886, TLI
= 0.810, RMSEA = 0171, SRMR = 0.074)
yielded a weaker fit. (Schreiber et al., 2006).
Multilevel linear regression was utilized
to evaluate hypotheses due to the data’s
hierarchical structure. Maximum likelihood
(ML) estimation was used because, as stated
by Hox (2010), it produces estimates that
are asymptotically efficient and consistent.
Understanding  the  coefficients  was
facilitated by the grand mean centering of the
independent variables. Level-2 (leader) grand-
mean centered predictors were employed.
Two different centering procedures (Aguinis
et al., 2013; Enders & Tofighi, 2007) were
employed to assess instructors’ attitudes
toward changing material. To test the first
and second assumptions, the grand mean was
employed. The interaction term was created
using the group-mean centered attitudes
toward change content variable to investigate
the moderating impact in hypothesis 3. The
analyses were performed using Stata 15.

The open-ended question responses were
examined inductively began by reading the
replies and categorizing them using words
that were similar to what the respondents
had to say (e.g., “politicians make decisions
without consulting us,” “the implementation
is a cost-cutting approach,” and “inclusion is
a wonderful idea”). Second, I combined them

into more comprehensive themes (such as
attitudes toward inclusion, attitudes toward
inclusion’s implementation, and perceptions of
imposed change) using those first-order codes.

4. Results
4.1 Descriptive Statistics

399 teachers could be connected to the 54
principal surveys by using school-level
identifiers. With an average size of 7.41, the
range of instructor numbers in a school is 2
to 21. At average ages of 52 (SD = 9.16) and
46 (SD = 10.04), respectively, the majority of
principals (69%) and instructors (93%), were
female. Principals had an average tenure of
14 years (SD = 11.43), compared to 10 years
(SD = 8.34) for teachers. Table 1 displays
statistical data and correlations. The means
for resistance to change implementation (F:
M =3.59 SD =0.84; L: M =3.23, SD = 0.75)
and attitudes toward change content (F: M
=415, SD = 0.73; L: M = 4.56, SD = 0.63)
were similar for leaders (principals) and
followers (teachers). Although testing for
multi co-linearity using the variance inflation
factor (available upon request) revealed no
issues, the two variables had a considerable
negative correlation (F: r = —0.73, p <.0001;
L: r = -0.51, p £.0001) (Hair et al., 2000).
This inverse association suggests that leaders
and followers are less likely to oppose the
implementation of change if they have
more positive sentiments about the change’s
content—that is, the shift toward inclusive
education. The opinions of leaders toward the
content of changes are positively connected
with their support for those changes (r =.47,
p =.002), but not with their opposition to the
execution of those changes.

Table-1: Descriptive Statistics and Correlations

n| M | SD 1 2 3
Level-1 (Follower) Variables
1. Profession (1=general education) |389| 0.88 | 0.32 1
2. Gender (Female=1) 3821 093 | 025 | 0.07 1
3. Age 363 | 46.12 | 10.04 0 -0.02 | 1
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4. Attitudes towards change content |312| 285 | 0.73 |-.36%**| 0.01 | 0.00 1
5. Resistance to change implementation | 338 | 3.59 | 0.84 | .28%¥* 0 =13 | <73 1
Level-2(Leader) Variables
1.Gender(female=1) 54 | 0.69 | 047 1
2. Age 54152431 8.83 | 0.03 1
3. Tenure 54 11431 11.84| 0.06 |.66%%* 1
4. Inclusion status 53 | 005 | 0.04 | -017 .04 | 0.07 1
5. Attitudes towards change content | 43 | 2.44 | 0.63 | -0.21 | .39%* | 0.17 | .34%*
6. Resistance to change implementation | 46 | 3.23 | 0.75 | .31*% | -.34% |-0.24| -0.01 |-.51%*%| 1
7. Change-Specific Support 53 | 456 | 078 | -17 .04 | -15 22 | 47203

Source: Author’s primary research

Note: +P < .10, *P < .05, **P < .01, =P < .001, **¥P < .0001. Values Are Rounded to Two Decimals.

4.2 Multi-level linear Regression

In the null model (step 1), the mean follower
resistance to change implementation (across
schools) is estimated using the school
residual, represented by p0j. A school
with p0j > 0 has a mean that is higher than
average, whereas a school with p0j < 0 is
below average. The expected figures for the
follower resistance to change implementation
within-school between-follower (L1)
variance ar€ 02 e = 0.6016, and the between-
school (L2) variance is"02 u0 = 0.0944. As
a result, the overall variance is 0.6960. The
intraclass correlation coefficient (ICC) shows
that differences between schools explain
13.56% of the variance in follower resistance
to change implementation. Step 2 involves
adding the level-1 explanatory variables
to the model. Age as a control variable and
reluctance to change implementation are
negatively correlated (y = -0.009; p =.0009).
The opinions of followers regarding the
change content are inversely correlated with
resistance to the changes being executed (y =
-0.84; p <£.0001). Step 3 shows how leaders’
opinions about change and their personal
reluctance to it affect followers’ resistance
to it. As per hypothesis (H1), there exists a
significant positive correlation (y =.19; p
=.002), indicating that the resistance intentions
of followers rise in direct proportion to those
of leaders. Hypothesis 2’ findings, which

investigate the connection between leader
attitudes on change content and follower
resistance to change implementation, defy
expectations and are only slightly statistically
significant (y =.20; p =.053, p =.063 in the
final model). Step 4 involves testing a random
slope; the variation in slopes across schools is
essentially non-existent. Step 3 should favor
the model because the deviation numbers are
equal (5 decimals) (Hox, 2010). The final
model included the cross-level interaction
between leader change-specific support and
follower attitudes toward change content (step
5). Hypothesis 3 was supported due to the
statistical significance of the interaction term
(y=-0.24; p=.006), which indicates that leader
change-specific support moderates follower
attitudes regarding the change content and
their intention to resist the specific change.
The whole model (deviance = 316.29) is the
one that best matches the data, according to
the deviation score. (Preacher et al. , 2006)
employed specific values for (centered)
leader change-specific support (1 SD below/
above the mean) to assess the influence of
attitudes toward change content on follower
resistance to change implementation.

4.3 Qualitative findings

More than half (51.5%) of teachers and
481% of principals used the opportunity to
provide additional comments on the change.
Here, I concentrate on their perspectives on



216

the forced character of inclusion, as well as
their attitudes toward its execution. Similar
to findings from the qualitative data acquired
before change implementation, respondents
discriminated between their thoughts on the
change itself and its implementation (Walk
& Beck, 2016). One principle, for example,
stated that “teaching staff and leadership are
fully endorsing and supporting inclusion as a
concept.”

But in the circumstances, it is ineffective.
“Inclusion is generally positive, but there is a
lack of support in many areas,” stated another
principle. Teachers’ testimonies were very
similar. One instructor commented, “Given
the current staffing shortages and lack of
support, the idea is good in theory but difficult
to implement into practice.” Another educator
said, “There is a very noticeable difference
between the idea and goals of inclusion and the
way it is currently implemented.” The notion
[of inclusiveness] is getting harder and harder
to uphold. In a similar vein, another educator
stated, “I firmly believe that inclusivity is
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the best approach.” The circumstances in
which inclusion must occur terrify me. The
passages that follow are from principals and
instructors in various schools, yet it’s clear
how similar they are. While administrators
and teachers had more unfavorable
sentiments regarding the implementation
of inclusion, they did have good attitudes
toward the change’s content. Additionally, the
idea of forced transformation was mentioned
by the respondents. A principal expressed
sadness about the haphazard way in which
politicians are enacting reforms, failing to
acknowledge and incorporate the years of
experience and skill of teachers. It is “a pity
that inclusion is imposed,” according to one
teacher, and “decisions are often made “‘at the
green table” [English: armchair decisions],
which teachers are not part of and therefore
those are not implementable in practice,”
according to another. These results bolster
earlier investigations and boost trust in the
operationalization of the study’s constituent
parts (Walk & Beck, 2016).

Table 2: Multilevel Linear Regression Predicting Follower Resistance to
Change Implementation.

Random Random In- Random
Null Intercept and tercept and Intercept | Cross-level
(Step 1) Fixed Slope Random Slope and Ran- Interaction
P Level 1 Levelsland 2 | dom Slope (Step-5)
(Step 2) (Step 3) (Step 4)
Estimate | Estimate () Estimate () Estimate Estimate
() (s.e.) (s.e.) (s.e.) (y) (s.e.) () (s.e.)
Fixed Effects Level 1 (Followers)
Intercept 3.57¥¥(.06) | 3.57(.04) 3.58*%(.04) 3.58%%%(.04) | 3.58%**%(.04)
At
Cht;ﬁ;geégrﬁiﬁs - 847%5( 05) - 84FHH(06) | ~84FFH(06) | -T78%4(.06)
Level 2 (Leaders)
Attitude toward
change content - - .20+(.10) .20+(.10) 19+(.10)
Resistance to
change - - 19%%(.06) 19%%(.07) 19%%(.06)
Implementation
Change-specific
Support .09(.06) .09(.06) .09+(.06)
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Cross-Level interaction

Change-specific

support x attitudes ) ) ) )

towards change 2475.09)
content

Random Effects

Within-school(LL1)

variance .60(.05) .28(.03) .29(.03) .29(.03) .28(.03)
Intercept (L2)

Variance .09(.04) .04(.02) .004(.02) .00(.00) .002(.01)
Slope (L.2) Vari-

ance .00(.00)

ICC 014

ORI I CD) 269(54) 202(39) 202(39) 202(39)
R*Level 1(Level2) 0.54(0.66) 0.54(1.00) 0.54(1.00) 0.56(0.98)
AIC 828.57 464.41 351.8 347.8 346.29
BIC 840.04 489.57 398.12 387.5 395.92
Deviance 822.57 45041 323.80 323.80 316.29
Note: *p<.05. #*p< 01.01, #*p<.001, ***p<.0001, +p<.10. List-wise deletion of missing data was done.
Every variable is centred on the grand mean. In step 5, the followers’ attitudes toward changing the
content were centred on the group mean (to evaluate the cross-level interaction). While present, control
variables are not shown. Bayesian information criteria (BIC) and Akaike’s information criteria (AIC)

Source: Author’s primary research

5. Discussion

In the wake of significant policy reform in
Indian education, the current study examined
whether and to what extent leader perspectives
toward change content, resistance to change
execution, and change-specific support affect
follower resistance to change. The results
lend support to the concept that follower
resistance to change implementation does not
occur (entirely) independently of the specific
leader. Previous research has demonstrated
the importance of leaders in organizational
transformation (Dirks & Ferrin, 2002; Oreg
& Berson, 2011, 2019; Vos and Rupert,
2018). The results build on earlier studies
since leaders were beneficiaries of change as
well as change executors, and they rejected
organizational change that was imposed from
the outside.

Particularly, the findings support previous
research on the influence of leader cynicism

on follower cynicism by demonstrating a
positive link between leader and follower
resistance to change implementation (Rubin
et al., 2009). Leaders’ resistance to change
may be particularly crucial to take into
account when changes are forced from the
outside, since in these circumstances they
act as change executors rather than initiators
and typically aren’t involved in the decision-
making processes that precede the change
(Heyden et al., 2017; Oreg & Sverdlik, 2011).
In this particular circumstance, the goals of
the schools tasked with implementing the
inclusion policy may not align with the goals
of the Indian government, which enacted it. It
is evident from the current study’s setting that
leader buy-in is equally crucial to follower
buy-in. Future studies on externally forced
change might evaluate a leader’s resistance
to change implementation in addition to a
leader’s qualities and behaviors. (Berson &
Oreg, 2019).
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It was confirmed that, as expected, the
leader’s support for the change specifically
moderates the relationship between followers’
sentiments toward the content of the change
and their opposition to it. The correlation
between followers’ opinions about the
reforms’ content and their resistance to their
implementation did not decrease when leaders
showed support for them; on the contrary, it
grew stronger. The finding that “employees
are not resistant to change by default; but they
may vary in their responses to roles played by
leaders in organizational change” aligns with
another research. (Heyden and colleagues,
2017) additionally endorse newer theories
(Oreg & Berson, 2019) and studies (Lavay,
2010). Hence, the current study contributes to
the growing body of knowledge about leaders’
roles in followers’ reluctance to change (Vos
& Rupert, 2018). Given these findings, it is
important for future research to carefully
design studies that consider this unexplored
underlying process as well as the roles that
leaders play before and after implementing
change.
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Abstract

The current study focuses on employees of cooperative banks in India. The main emphasis
of this study is to explore the association between the Emotional Intelligence (EI) of the
cooperative bank staff and their Organizational Citizenship Behaviour (OCB). Exploratory
research was conducted to collect the primary data among the employees of 2 cooperative
banks in Bhopal (having overall 14 branches) and a total of 150 employees were approached
by visiting their workplace and out of which 102 employees responded. Pearson correlation
was used to carry out the analysis, find the results and draw conclusions. Researchers have
been conducting studies to understand the association between EI and OCB in public and
private sector banks, it was found that Indian cooperative bank employees are yet to be
explored. The current study is an attempt to investigate this untouched area and understand
the connection between EI and OCB of Indian cooperative bank employees, where results
have displayed a positive relation between EI and OCB.
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1. Introduction

Emotionalintelligence significantly influences
an individuals success, both personally
and professionally (Goleman, 1995). The
dynamics of workplace interactions are
profoundly shaped by employees’ ability
to comprehend the emotions of others and
their capacity to perceive and respond to
those emotions (Coronado-Maldonado &
Benitez-Marquez, 2023). When an employee
goes above and beyond to assist a colleague,
emotions play a pivotal role in driving
such voluntary actions. This phenomenon,
characterized by employees voluntarily
exceeding their assigned duties, is known as
Organizational Citizenship Behaviour (Santa
et al., 2023). The current study is an attempt
to understand if there exists an association
between the Emotional Intelligence of
employees of Indian Cooperative Banks and
their Organizational Citizenship Behaviour.

Emotional Intelligence (EI) encompasses
the ability to manage and regulate one’s own
emotions, as well as express them effectively
(Bru-Luna et al., 2021). This skill is pivotal
in fostering collaborative efforts among
individuals with shared objectives, promoting
high-yielding outcomes through clear and
unambiguous communication (Coronado-
Maldonado & Benitez-Marquez, 2023).
In the current study, Mayor and Salvoy’s
(1997) model is considered to investigate
the emotional intelligence of employees. The
facets of expressing emotions, managing
emotions, and comprehending emotions are
meticulously integrated into the formulation
of the questionnaire designed for data
collection through a comprehensive survey.

OCB refers to the positive behaviour of the
employeesinaworkplace where they willingly
take constructive actions and work more than
their capacity, not only for themselves but
also for their peers in the organization (Fan et
al., 2023). Researchers have been exploring
OCB and its effects in the workplace for many
years. Recently academicians have realized

its significance by looking into the positive
impact it creates in building a pleasant work
climate (Murwidiastomo, 2021).

For our study, we used the model as prescribed
by Williams and Anderson in the year 1991.
This study is an investigation to find the
association of the emotional intelligence
of the bank staff with their organizational
citizenship behaviour at the individual
levels (OCBI) and at the level of the whole
organization which is OCBO and also the
association of emotional intelligence with
all the five individual dimensions of OCB is
investigated to know the impact at a deeper
level. OCBI includes courtesy and altruism
and OCBO involves conscientiousness,
sportsmanship and civic virtue.

Altruism (ALT) refers to compassion and
kindness toward co-workers; sportsmanship
(SP) is being impartial in the place of work
toward colleagues; conscientiousness (CS) is the
trait that drives employees in the organisation
to perform the duties of their peers; courtesy
(CT) refers to having a nice demeanour in
the workplace, and civic virtue (CV) makes
employees more engaged in participating in the
affairs of their place of employment.

2. Literature Review
2.1 Origin of Emotional Intelligence

The inception of Emotional Intelligence
(EI) traces back to 1964 when researcher
Michael Beldoch introduced the concept
in a seminal study, laying the foundational
roots for subsequent explorations (Tiffin
& Paton, 2020). Despite its introduction,
the exploration of Emotional Intelligence
was still in its infancy, with the prevailing
notion of Intelligence Quotient (IQ) being
unequivocally considered the pinnacle of
overall success until the early 1990s (Mayer
& Salovey, 1990). It was in 1990 that Salovey
and Mayer brought clarity to the concept of
EI through an article, and further, in 1997,
they presented a comprehensive model for
studying Emotional Intelligence. This model
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delineated a person’s emotional dimensions
into categories such as expressing emotions,
perceiving one’s own emotions, managing
emotions, and understanding emotions
(Salovey & Mayer, 1990). This groundbreaking
study marked a turning point, paving the way
for subsequent explorations in the field of
emotional intelligence (Moeller et al., 2020).

Emotional intelligence got popular in the
year 1995 when book by Daniel Goleman
got published, where he stated that IQ alone
is inadequate while measuring the overall life
success of a human being, rather it should
be measured by the person’s Emotional
Intelligence (Goleman, 1995). This perspective
offered a contemporary outlook on success
elements, transcending the traditional focus
solely on intelligence quotient.

2.2 Origin of Organizational Citizenship
Behaviour and its Dimensions

Organizational citizenship Behaviour was
first mentioned as a good soldier trait in the
year 1983 in the studies done by renowned
researchers D.W. Organ, Smith and Near
(Hemakumara, 2020). In their study,
researchers also discussed dimensions of the
OCB - “altruism and general compliance”.
Later, Organizational citizenship Behaviour
term was coined by Organ in his further
studies in the year 1988, where Organ has
defined the OCB as “voluntary behaviour of
the employees” in a workplace which may or
may not be acknowledged while evaluating
the respective rewards of the employees
but contributes to the overall smooth and
productive working of the organization. In his
analyses, Organ (1988) divided organisational
Citizenship Behaviour into five dimensions-
“sportsmanship”, “courtesy”, “altruism”,
“civic  virtue” and ‘“conscientiousness’,
replacing the two dimensions mentioned
in the previous studies. Lin (1991) in his
studies defined another model where he
gave six dimensions- “Identification with
the organization”, “Self —improvement”,
“Assistance to coworkers”, “Discipline”,

“Harmony” and “Righteous”.

Organizational Citizenship Behavior
improves the orderliness and capacity of the
individual employee input and contributes to
higher productivity (Williams and Anderson,
1991). They also gave a model with this study
in 1991 which received wide recognition
and is still studied by researchers in the
present times where OCB is divided into
two dimensions: First is “Organizational
Citizenship Behaviour-Individuals (OCBI)”,
here the employee behaviour is directed
towards the staff or co-workers and second
is “Organizational Citizenship Behaviour-
Organizational (OCBO)”, where the
behaviour of individual in the workplace is
aimed towards the entire organisation.

The latest model for OCB dimensions is
prescribed by P. M. Podsakoff et al. (2000),
which is developed looking into the modern
working environments and mentioned the
overall seven dimensions of OCB. Although
various models have been produced over the
years to better comprehend OCB, however,
academics from all over the world have been
observed to widely used and study the model
prescribed by D.W. Organ (1988).

2.3 Current studies on EI and
Organizational Citizenship Behaviour

Researchers have always been interested to
assess the relationship between Emotional
Intelligence and OCB but a surge has been
observed in this research area over the
past decade (Santa et al., 2023). It has been
observed that extensive exploration is done to
understand the impact of EI-OCB relationship
on employee performance (Meniado, 2020).
Meniado in his study focused on the OCB and
EI of EFL teachers in Saudi Arabia, finding
a significant positive relationship between
the two. This study suggests that enhancing
teachers’ EI can lead to better OCB, which is
crucial for improving teaching performance
and institutional effectiveness (Meniado,
2020).
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Researches have recently conducted
significant studies to understand leadership
impacts with respect to EI-OCB relationship.
Almahdali et al. (2021) examined the impact
of servant leadership, EI, and self-efficacy
on OCB and employee performance in state-
owned banks in Palu City and it was found
that all the factors highly contribute to OCB
and employee performance. Another study
by Abdallah and Mostafa (2021) explored
the effects of toxic leadership was found to
negatively impacting ICU nurses’ EI and OCB
in Egyptian hospitals. This study showcased
the detrimental impact of toxic leadership on
organizational behaviors and the importance
of supportive leadership in a workplace.

It was also observed that in the recent years
a lot of focus have been upon the moderation
and mediation analysis related to EI-OCB and
in one of the most highlighted investigations
were by Liao, Hu, and Huang (2022) where
they explored the moderated mediation model
of EI, psychological capital, job performance,
OCB, and perceived organizational support
among life insurance employees in Taiwan.
This study showed that EI-OCB relationship
is mediated by psychological capital and this
mediation is moderated by organizational
support.

It has been observed that EI-OCB relationship
leads to improvements in organizational
climate as Younas et al. (2023) examined the
connection of EI, OCB, and service sabotage
behaviors in Pakistan’s customer service
sector. Their study revealed that emotional
labour mediated EI-OCB relationship. The
findings of this examination suggested that
higher EI can reduce adverse behaviors and
help in building a positive organizational
climate.

Tutupoho, Rehatta, and Salmon (2024)
studied the impact of EI and OCB on
employee performance at PT. Trisamudra
Ambon. Their analysis showed that both EI
and OCB significantly enhances performance
of the employees and therefore they suggest

that it is vital to focus on EI of the staff to
achieve organizational success.

Hsieh et al. (2024) explored the relationship
between principals’ El, teachers’
organizational trust, and OCB in Taiwanese
elementary schools. Using the conservation of
resources theory, they found that principals’
EI is helpful in building the teachers’ trust,
which in turn enhances OCB among the
faculties. This study suggests that leaders EI
in educational settings can create a supportive
and productive organizational culture.

3. Research Gap

It has been observed that over the years
researchers have contemplated a lot over the
relationship between EI and OCB but still
there exits an unexplored area with respect to
the Cooperative bank employees, specifically
in Bhopal, India. The aim of this study is to
examine this untouched area and contribute
to the existing academic knowledge.

The present Bhopal city is developing rapidly
and consists of a number of small business
owners, and these businesses are not only
crucial for job creation in the urban area but
also in the rural regions. These businesses are
provided with the needed financial support by
the cooperative banks.

Employees of an organization are considered
as its support system which can lead any
organization towards either success or failure
(Anwar et al., 2020). Similarly, the employees
of Cooperative Banks are its backbone and
the whole system lies on their shoulders.
Studying their EI- OCB relationship can give
valuable insights into this unexplored area
and provide revelations regarding the future
potential examinations that can be conducted
in this context.

The cooperative banks are indeed playing
a vital role in supporting these small
businesses and their owners and employees
of cooperative banks are its backbone, and
looking into its importance, it is essential to
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study the employees of this sector (Bhushan
et al., 2022). This study aims to bridge this
significant gap by exploring the EI-OCB
relationship in the cooperative banks of
Bhopal, India.

4. Objectives

i.  To investigate if Emotional Intelligence
(ED) 1is associated with “organisational
citizenship behaviour — individuals
(OCBI)” and “organisational citizenship
behaviour — organisational (OCBO)”
and

ii. To find if there is a link between EI
and employee altruism (ALT), courtesy
(CT), conscientiousness (CS), civic
virtue (CV), and sportsmanship (SP).

5. Hypothesis

HO1: There is a link between employees’
EmotionalIntelligence (EI)and Organisational
Citizenship Behaviour— Individuals (OCBI)
and Organisational Citizenship Behaviour —
Organisational (OCBO).

H11: There is no link between employees’
EmotionalIntelligence (EI) and Organisational
Citizenship Behaviour— Individuals (OCBI)
and Organisational Citizenship Behaviour —
Organisational (OCBO).

HO2: Employees’ altruism (ALT),
conscientiousness (CS), courtesy (CT),
sportsmanship (SP) and civic virtue (CV)
have a substantial link with EI.

H12: Employees’ altruism (ALT),
conscientiousness (CS), courtesy (CT),
sportsmanship (SP) and civic virtue (CV)
have no substantial link with EI.

6. Research Methodology
6.1 Research Design

The current research is exploratory, where
primary data is obtained through the survey of
the employees of cooperative banks. Primary
data is acquired through a questionnaire
in English and Hindi (regional) to remove

any semantic barriers; it consists of twenty-
five questions based on a Likert scale (five-
point). The response rate was five for strongly
agreeing and one for strongly disagreeing.

6.2 Data collection method Design

The questionnaire was distributed to the
employees by approaching them in their
workplace and were asked to either fill it out
immediately or later, at their convenience.
Participants were asked to choose the
option that reflected the most appropriately
close response to their action in each of the
statements in the questionnaire.

6.3 Sample Size

The questionnaire was distributed among
a total of one hundred and fifty employees
(150) out of which one hundred and two
employees (102) reverted. The survey was
conducted using a simple random sampling
method among 2 cooperatives banks of
Bhopal and altogether fourteen branches of
both the banks combined. The questionnaire
was similar for both managerial and non-
managerial staff.

7. Demographic Analysis

From Table 1, it can be observed that data
have sufficient variety required to draw
conclusions after analysis.

Maximum responders were in the range of 26
to 35 years which represents the youth crowd
and the second highest was that of the age
group, 36 to 45. The ratio of men to women,
came higher for men, being 61 out of 102
employees. Education-wise, the employees
were found to have a strong academic
background, with maximum employees being
the Graduates. It can be observed from the
data that the respondents are largely from the
non-managerial positions, which is 77.5% of
all the employees. Something noticeable was
that a total of 49% of the employees, which is
50 out of 102 employees, had more than 10
years of work experience.
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Table 1 Demographic data collected
Variables Frequency Percentage
below 25 12 11.8
26-35 40 39.2
Age
36-45 35 34.3
above45 15 147
Male 61 59.8
Gender
Female 41 40.2
X Single 46 451
Marital Status :
Married 56 54.9
Graduate 58 56.9
. . Diploma 23 22.5
Qualifications
Post Graduate 19 18.6
Prof. Degree 2 2.0
. Managerial 23 22.5
Position -
Nonmanagerial 79 71.5
0-10 years 50 49.0
Experience abovelO years 52 51.0
Total 102 100.0
Source: Author’s calculation based on primary data
8. Results and Discussions
Table 2 Mean, Std. Deviation and Pearson correlation
Predictors Mean Std. Deviation EI OCBI OCBO
EI 3.469 0.596 1
OCBI 3.727 0.629 0.374™ 1
OCBO 3483 0.639 0.390™ 0.759™ 1

Source: Author’s calculation based on primary data

** Significant level of Pearson correlation (p<0.001)

Total Respondents = 102

Figure 1 Representation of relation between EI with OCBI and OCBO
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From Table 2 and Figure 1, a low positive
Pearson product correlation between EI
and OCBI was found and it was statistically
evident (r = 0.374, p< 0.001). On analysing
the data, it was observed that the correlation
between EI and OCBO was slightly stronger
than the link between EI and OCBI, this
association was also weak yet it was

229

statistically discernible (r = 0.390, p< 0.001).

From the above observations, HOl is
authorised, as the findings represent that
there exists a link between employee
Emotional Intelligence (EI) and cooperative
bank staff behavior with their colleagues at
the individual level (OCBI) and also towards
the whole organisation (OCBO).

Table 3 Mean, Std. Deviation and Pearson correlation

Predictors | Mean Std. Deviation |EI ALT CT CS Ccv SP
EI 3.469 0.596 1

ALT 3713 0.662 0.423" |1

CT 3.755 0.769 0.188 0.594" |1

CS 3.627 0.653 0.285" |0.642" |0466™ |1

Ccv 3.509 0.699 0.403™ |0.718" |0.554" 10721 |1

SP 3.345 0.803 0.342" ]0.620™ |0.516™ |0.642™ |0.638" |1

tue”, S=“Sportsmanship”

Author’s abbreviations: ALT="Altruism”, CT="Courtesy”, CS="“Conscientiousness”’, CV= “Civic Vir-

Source: Author’s representation of results calculated on primary data

** Significant level of Pearson correlation (p<0.001)
Total Respondents = 102

Figure 2 Representation of the relation of EI and all the five OCB dimensions

Source: Author’s representation of results calculated on primary data
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On analysing the descriptive statistics from
Table 3, the mean score of EI was found to
be 3.469 (SD = 0.596) and, the Courtesy (CT)
had the highest mean score of 3.755 (SD=
0.769). The mean Altruism (ALT) score
was 3.713(SD = 0.662), slightly higher than
the EI mean score. On further analysis, for
conscientiousness (CS) the mean score was
found to be 3.627 (SD=0.653), and that of
Civic Virtue (CV) was 3.509 (SD=0.699).
In the case of Sportsmanship (SP), the mean
score was observed to be 3.345 (SD=0.803).

While observing the correlations of the above-
mentioned OCB attributes with Emotional
Intelligence from Table 3, it was found that
altruism (ALT) had a positive moderate
correlation with EI and it was statistically
significant (r= 0.423, p< 0.001).

The connection between EI and courtesy (CT)
was found to be a very low positive correlation
but was not statistically discernible (r=0.188,
p>0.001).

Conscientiousness (CS) is a dimension of
OCBO, its connection to EI was found to
be weak yet statistically evident (r=0.285,
p<0.001).

Civic Virtue is another dimension of OCBO
and its correlation with EI was moderate-
positive  correlation and  statistically
significant (r=0.403, p<0.001).

Last but not least, the Pearson correlation
between EI and Sportsmanship (SP) was
weak and statistically significant (r=0.342,
p<0.001).

HO2 was confirmed, indicating a positive
association of staff EI with all the attributes of
OCB, suggesting that as employees become
emotionally intelligent, they tend to represent
traits of organizational citizenship behaviour.

8.1 Conclusions

Findings of the current study provides
significant insights into the impact of EI on
OCB of Cooperative Bank employees of

Bhopal, India, representing that EI-OCB
relation.

From the discussions on Table 2 and Figure 1,
it is very well evident that there exists a link
between employee Emotional Intelligence
(EI) and cooperative bank staff behaviour
with their colleagues at the individual
level (OCBI) and also towards the whole
organisation (OCBO) which authorizes HO1.
This data indicates that the emotionally
intelligent staff of cooperative banks are kind
and compassionate towards their co-works,
representing the OCBI traits. Staff will also
exhibit traits of OCBO where emotionally
intelligent workers are displaying traits
of being disciplined in the bank premises,
dutiful towards the assigned work and non-
biased while taking decisions in the bank,
where employee conduct directed towards the
entire organization is observed.

On further analysis of Table 3 and Figure 2,
HO2 was confirmed which provides various
insights looking into the results obtained.
Altruism (ALT) (r=0.423,p<0.001) represents
that emotionally intelligent cooperative bank
employees are concerned with the well-being
of their co-workers. This represents the level
of humanitarianism among the employees
and the level of selflessness exhibited by the
staff.

Courtesy (CT) (r=0.188, p>0.001) represents
that emotional intelligence of the personnel
did not have much impact on their mannerisms
in the workplace and did not affect politeness
among co-workers. This displays that the
cooperative bank employees may not very
well-behaved towards their co-workers and
are not well-mannered in the workplace. It
could also be interpreted that wishing good
mornings or informal pleasantries might not
be part of employees’ work culture.

Conscientiousness (CS) (r=0.285, p<0.001),
as the connection was weak yet significant,
we can interpret that emotionally intelligent
employees are displaying traits of a diligent
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workers and are concerned with the fulfilment
of their duty in an appropriate manner. Civic
Virtue (CV) (r=0.403, p<0.001), displays
that emotionally intelligent cooperative
bank employees are exhibiting morally
righteous behaviour in the bank, and are law-
abiding workers which is a very significant
quality for bank employees. Sportsmanship
(SP) (r=0.342, p<0.001), represents that
emotionally intelligent employees of the
bank are upright and fair towards other staff
members.

This study displays how El is playing a critical
role in shaping the behaviour of cooperative
bank employees. EI of the cooperative bank
staff can enhance their both individual and
organizational behaviors, that is, OCBI
and OCBO, leading to a more supportive,
ethical, and productive work environment.
These findings provide valuable insights for
management to formulate or improve their
existing EI practices and training programs,
ultimately contributing to the success and
more productive work environment of
cooperative banks.

9. Implications of this study

This study was an attempt to examine
the relationship of EI of the Indian
cooperative bank employees with their
OCB. On examining this unexplored area,
it was found that if the employees are
emotionally intelligent in the organization
it will inculcate organizational citizenship
behavior among them, not only in terms
of behavior towards their fellow workers
(OCBI) but also towards the entire
organization (OCBO).

Conducting workshops training sessions and
seminars on EI can help educate staff and
boost their EI. Studies have shown that a
focus on Emotional Intelligence is crucial for
creating a better work climate, as emotionally
intelligent employees contribute to a better
working environment over time (Del Castillo-
Loépez & Dominguez, 2024).

Cooperative banks should invest in
wellness programs that support employees’
emotional and psychological health,
creating a more resilient and motivated
workforce as in the current investigation,
observations of the study reveal that
emotionally intelligent employees of the
bank are displaying humanitarianism and
are concerned with the well-being of their
co-workers, this helps in creating a positive
and friendly work environment (Barghouti
et al., 2022).

Given the significant impact of EI on OCB,
cooperative banks should consider EI as a key
criterion in their recruitment and selection
processes. If OCB is present among the
employees of an organization, it will result
in decreased staff turnover and increased job
performance and will lead to organizational
growth by reducing the cost and increasing
profits (Chen et al., 1998).

Employees who exhibit high levels of
emotional intelligence are likely to provide
better customer service (Majdalani &
Maamari, 2016). Their ability to understand
and manage their own emotions, as well as
empathize with customers, can lead to more
positive interactions and higher customer
satisfaction (Sharma & Kumra, 2024).
Cooperative banks can leverage this by
training employees to use their EI skills in
customer service scenarios, thus enhancing
the overall customer experience.

10. Scope For Future Studies

Quality research is the one which paves the
way for possible future research. This study
gives a wide opportunity for researchers
to explore this examination further. The
connection between the demographics of the
sample and the emotional intelligence of staff
can be investigated- like the qualification of
the employees or the position in which they
are currently working, which can be either
managerial or non-managerial, and their
connection with the EI of the employees.
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Similarly, the link between demographic
factors and the organizational citizenship
behaviour of the staff can be studied, also for
extensive research, all five dimensions can
be studied with the demographics and with
OCBI and OCBO individually too. Hence
giving more scope for further investigation.

In the current study, the author has
investigated cooperative bank employees
using the models prescribed by Mayer and
Salvoy (1998) for emotional intelligence and
the model by Williams and Anderson (1991)
to examine OCB. Other models prescribed
by other scholars can also be investigated to
study this relationship. Individual elements
of Mayer and Salvoy (1998) could also be
extensively studied with each dimension of
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The bank staff was not aware of the concept of
Emotional Intelligence and neither did they
know the term Organizational Citizenship
Behaviour, due to this unfamiliarity with
these terms, efforts were made to ensure that
participants understand the questionnaire.
Also, to remove the semantic barrier, the
questionnaire was made in two languages,
English as well in Hindi which is the local
language. In future studies, researchers can
formulate questionnaires in the regional
language of the employees who are to
be investigated. For our examination,
cooperative bank employees were explored, a
similar study can be conducted on the staff of
other institutions as well.

OCB for in-depth analysis.

References

1.

Abdallah, S., & Mostafa, S. (2021). Effects of Toxic Leadership on Intensive Care Units
Staff Nurses’ Emotional Intelligence and Their Organizational Citizenship Behaviors. Tanta
Scientific Nursing Journal, 22(3), 211-240. https://doi.org/10.21608/tsnj.2021.196635

Almahdali, E, Natsir, S., Hasanuddin, B., & Husnah, H. (2021). The Effect of Servant
Leadership, Emotional Intelligence, and Self-Efficacy on Organizational Citizenship
Behavior and Employee Performance of State-Owned Banks in Palu City. International
Journal of Multicultural and Multireligious Understanding, 8(5), 682—694. https://doi.

Anwar, S., Tawab, R., KInza, N., & Sami, A. (2020). Impact Of Employee Engagement
On Organisational Performance: Systematic Review of 2014-2019. Systematic Literature
Review and Meta-Analysis Journal, 1(1), 1-6. https://doi.org/10.54480/slrm.v1i1.5

Barghouti, Z., Guinot, J., & Chiva, R. (2022). Compassion and altruism in organizations:
a path for firm survival. International Journal of Manpower, 44(9), 1-19. https://doi.

Beldoch M, Davitz JR (1976), The communication of emotional meaning, Westport, Conn.,

Bhushan, M. S., Aruna, C. V, Rao, R. A., & Naga, G. S. V. (2022). Employee and Branch
Productivity of State Co-Operative Banks in India: Region-Wise Analysis. International
Journal of Science and Research (IJSR), 11(10), 928-934. https://doi.org/10.21275/

2.
org/10.18415/ijmmu.v8i5.2683
3.
4,
org/10.1108/ijm-05-2021-0266
5.
Greenwood Press, 39, ISBN 9780837185279
6.
s1221020024711
7.

Bru-Luna, L. M., Marti-Vilar, M., Merino-Soto, C., & Cervera-Santiago, J. L. (2021).
Emotional Intelligence Measures: A Systematic Review. Healthcare, 9(12), 1696. https://
doi.org/10.3390/healthcare9121696



10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

Emotional Intelligence and its Relation to Organizational Citizenship Behaviour ... | 233

Chen, X., Hui, C., & Sego, D. J. (1998). The role of organizational citizenship behavior in
turnover: Conceptualization and preliminary tests of key hypotheses. Journal of Applied
Psychology, 83(6), 922-931. https://doi.org/10.1037/0021-9010.83.6.922

Coronado-Maldonado, 1., & Benitez-Mdrquez, M. (2023). Emotional intelligence,
leadership, and work teams: A hybrid literature review. Heliyon, 9(10), €20356. https://doi.
org/10.1016/j.heliyon.2023.e20356

Del Castillo-Lépez, A. G., & Dominguez, M. P. (2024). Employees’ Emotional Intelligence
and Job Satisfaction: The Mediating Role of Work Climate and Job Stress. Administrative
Sciences, 14(9), 205. https://doi.org/10.3390/admsci14090205

Fan, Q., Wider, W,, & Chan, C. K. (2023). The brief introduction to organizational
citizenship behaviors and counterproductive work behaviors: a literature review. Frontiers
in Psychology, 14. https://doi.org/10.3389/fpsyg.2023.1181930

Goleman, D. (1995), Emotional intelligence, Bantam Books, Inc.

Hsieh, C., Li, H., Liang, J., & Chiu, Y. (2024). Empowering teachers through principals’
emotional intelligence: Unlocking the potential of organizational citizenship behavior in
Taiwan’s elementary schools. Acta Psychologica, 243, 104142. https://doi.org/10.1016/j.
actpsy.2024.104142

Hemakumara, M.G.G. (2020). The Impact of Motivation on Job Performance: A Review of
Literature. Journal of Human Resources Management and Labor Studies, 8, 24-29.

Lee, M. C. C,, Lin, M., Srinivasan, P. M., & Carr, S. C. (2023). Transformational leadership
and organizational citizenship behavior: new mediating roles for trustworthiness and trust
in team leaders. Current Psychology, 43(11), 9567-9582. https://doi.org/10.1007/s12144-
023-05095-x

Liao, S., Hu, D., & Huang, Y. (2022). Employee emotional intelligence, organizational
citizen behavior and job performance: a moderated mediation model investigation.
Employee Relations, 44(5), 1109-1126. https://doi.org/10.1108/er-11-2020-0506

Lin, S. J. (1991), Relationship between compensation equity, procedural justice,
organizational commitment and organizational citizenship behavior, Doctoral dissertation,
National Chengchi University, Taiwan

Majdalani, J. E, & Maamari, B. E. (2016). Emotional intelligence, a tool for customer
satisfaction. J for Global Business Advancement, 9(3), 275. https://doi.org/10.1504/
jgba.2016.076728

Mayer, J. D., & Salovey, P. (1990). Emotional Intelligence. Imagination, Cognition, and
Personality, 9, 185-211

Mayer, J. D., & Salovey, P. (1997)’ “What is emotional intelligence? P. Salovey & D. J. Sluyter
(Eds.)”, Emotional development and emotional intelligence: Educational implications,
pp-3-34. https://scirp.org/reference/referencespapers.aspx?referenceid=672339

Meniado, J. C. (2020). Organizational Citizenship Behavior and Emotional Intelligence
of EFL Teachers in Saudi Arabia: Implications to Teaching Performance and Institutional
Effectiveness. Arab World English Journal, 11(4), 3-14. https://doi.org/10.24093/awej/
voll1lno4.1



234

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

| Parikalpana - KIIT Journal of Management [Vol. 20.2, December-2024]

Moeller, R. W, Seehuus, M., & Peisch, V. (2020). Emotional Intelligence, Belongingness,
and Mental Health in College Students. Frontiers in Psychology, 11. https://doi.org/10.3389/
fpsyg.2020.00093

Murwidiastomo, B. (2021). Influence Of Organizational Climate And Job Satisfaction
On Organizational Citizenship Behavior Mediated By Motivation Variables. Dinasti
International Journal of Digital Business Management, 2(6), 974-990. https://doi.
org/10.31933/dijdbm.v2i6.1002

Organ, D. W. (1988), Organizational citizenship behavior: The good soldier syndrome,
Lexington Books/D. C. Heath and Com.

Podsakoff, P. M., MacKenzie, S. B., Paine, J. B., & Bachrach, D. G. (2000). Organizational
citizenship behaviors: A critical review of the theoretical and empirical literature and
suggestions for future research. Journal of management, 26(3), 513-563

Salovey, P., & Mayer, J. D. (1990). Emotional Intelligence. Imagination Cognition and
Personality, 9(3), 185-211. https://doi.org/10.2190/dugg-p24e-52wk-6¢cdg

Santa, R., Moros, A., Morante, D., Rodriguez, D., & Scavarda, A. (2023). The impact of
emotional intelligence on operational effectiveness: The mediating role of organizational
citizenship behavior and leadership. PLoS ONE, 18(8), ¢0284752. https://doi.org/10.1371/
journal.pone.0284752

Sharma, P. K., & Kumra, R. (2024). Emotional intelligence and self-efficacy as mediators
in the relationship between transformational leadership and proactive customer service
performance. International Journal of Quality and Service Sciences. https://doi.org/10.1108/
ijqss-07-2023-0108

Supramaniam, S., & Singaravelloo, K. (2021). Impact of Emotional Intelligence on
Organisational Performance: An Analysis in the Malaysian Public Administration.
Administrative Sciences, 11(3), 76. https://doi.org/10.3390/admscil1 1030076

Tiffin, P. A., & Paton, L. W. (2020). When I say . . . emotional intelligence. Medical
Education, 54(7), 598-599. https://doi.org/10.1111/medu.14160

Tutupoho, S., Rehatta, P. N. R., & Salmon, D. S. (2024). The Influence of Emotional
Intelligence and Organizational Citizenship Behavior on The Performance of Employees
of PT. Trisamudra Ambon. ARRUS Journal of Social Sciences and Humanities, 4(3), 411-
418. https://doi.org/10.35877/soshum2688

Williams, L. J., & Anderson, S. E. (1991). Job satisfaction and organizational commitment
as predictors of organizational citizenship and in-role behaviors. Journal of management,
17(3), 601-617.

Younas, S., Mirza, E, Hafeez, N., & Ghafoor, M. M. (2023). Emotional Intelligence: A tool
to create Organizational Citizenship Behavior and minimize service sabotage behaviours
in the service sector of Pakistan. Pakistan Journal of Humanities and Social Sciences,
11(2). https://doi.org/10.52131/pjhss.2023.1102.0558



Parikalpana - KIIT Journal of Management | 235

Investment Behaviour of Women College Teachers:
An Empirical Study Based on Kolkata, West Bengal

Ms. Beas Banerjee
PhD Scholar, Department of Commerce
University of Gour Banga, Malda
Email: beasbanerjee1993@ gmail.com

Dr. Goutam Bhowmik
Professor, Department of Commerce
University of Gour Banga, Malda
Email: ramagoutambhowmik@ gmail.com

DOI :10.23862/kiit-parikalpana/2024/v20/i2/226737
*Corresponding Author: Ms. Beas Baner jee

Declaration: This is our original work, and it is not submitted elsewhere or under consideration
for review. All authors contributed equally to the development of this manuscript.

Declaration of interest statement: The author(s) declare no conflict of interest.
Funding: This research received no external funding.

Acknowledgment: We are grateful to the concerned university for providing the research
infrastructure for carrying out our study.

ABSTRACT

In the contemporary world of Finance, Investor’s perception and behavior towards
investment is a prime interest area of study.

This study concentrates on women investors of the teaching community from the
metropolitan city, Kolkata. Samples has been collected from government sponsored
and private colleges. The study focuses on their current investment pattern and the
factors influencing the investors to opt for such investing pattern/profile. To accomplish
objectives, demographic profile of investors, and its relationship with the current
investment pattern/profile has been evaluated with the help of the Chi—square test. The
study also concentrates on the factors shaping investment perception of the investors
while choosing current investment profile. The objective of the investors to invest
in their current profile has been tested with the statistical tool Factor Analysis and
investor’s perception on their present investment profile has been depicted calculating
the weightage of the individual variables to conclude this objective.

Keywords: Investors’ perception, Women Investors, Teaching Community, Government
Sponsored College, Private College
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I. INTRODUCTION

The role and contribution of women in every
sphere of life have been increasing day by
day. Now — a — days, women participation
in almost all activities related to education,
politics, media, science & technology along
with their private life.

With the changing socio—economic order they
are engaging themselves in manufacturing,
service, small — scale businesses via social
media platforms to earn their as well as their
families. From such earnings they are meeting
the necessities as well as luxuries for their
family and themselves. They earn to support
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their families on contingencies/exigencies.

This gives them the potency to invest in
different investment schemes where from
they can get prudent returns and they can use
it whenever and wherever required.

The teaching community includes a good
number of women. And they are exploring
the investment avenues abundantly.

The women teaching in Kolkata based
colleges are no exception to it. And the study
is concentrating on them; their investment
pattern, factors underlying such behavior and
factors shaping the investment behavior.

II. LITERATURE REVIEW (Table:1)

Singh, M.[2015]

Pandian, A., A study of investors preference towards various investment avenues in Dehradun district

Thangadurai .

[2013] Study period:2013
Findings: The study infers that the investors have a chance to cut down the risk intelli-
gence but can never avoid the same. The study concluded that most investors preferred
Bank deposit followed by gold investment.

Singh, B. and Demographic influences on Rural Investor’s Savings and Investment behavior: A study of

rural investor in the Kangra District of Himachal Pradesh
Study Period: September 2015

Findings: The selected demographic factors for the study, also considered as indepen-
dent variables are age, qualification, income level and occupation; whereas, selected
dependent variables for the study are savings, investment and insurance. And the resul-
tant shows that the selected factors affected the tenacity to invest strikingly.

Prabhat, S.P, Investors perception towards different investment avenues Study Period: April 2016
Srivani, N. and L. . . . . . , .
Valr‘;l akshmi Findings: In their study they had tried to learn the impact of risk on investor’s invest-
CH. [2016] ’ ment decisions and the relationship between various factors and the level of risk-tak-
’ ing ability of the investors.
Govindasamy, | Investors Perception on Investment Avenues and Its Impact on satisfaction and post in-
P. [2017] vestment behavior: A Study on investors in Chennai
Study Period:2017
Findings: In this study various demographic factors are playing a key role in case of
investor’s perception towards investment; where the investors belong to the category of
small household. The relation between the various variables like risk, return, tax ben-
efits, service, etc. with the demographic factors has also been taken into consideration.
Gupta, K. and | Financial literacy and its impact on investment decisions-a study of rural areas of
Gupta, S.K. Himachal Pradesh
[2018]

Study Period: February2018

Findings: It has been inferred that there is a significant impact of responses of demo-
graphic factors on financial.
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III.

RESEARCH GAP

Many national as well as international research works has been conducted on Behavioral
Finance, specifically on investor’s investment pattern. Study has been conducted defining the
factors influencing the investment behavior taking into consideration working groups of various
professions in different studies. Area specific and gender specific studies has also been traced.
To the best of the knowledge no such study has been carried out taking into consideration the
Women College Teachers in Kolkata, as investors. Thus, the current investment pattern, factors
influencing and the factors to shape their investment behavior has been set as the main focus
of the study.

IV.
1)

2)
3)

OBJECTIVE OF THE STUDY

To study the current pattern of investment of the Government Sponsored and Private
sector Women College Teachers in Kolkata.

To analyze the factors underlying such behavior.

To conceptualize the underlying factors shaping the investment behavior of the Women
Teachers of College in Kolkata.

RESEARCH METHODOLOGY

Research Sample: The study has been conducted on the Women College Teachers in
Kolkata irrespective of sector. The study has taken up100 respondents for the purpose
of study. The sampling method used is Multistage Purposive Sampling method. The
entire data has been divided into two strata. The two strata created are women college
teachers of Government Sponsored college and that of Private Colleges.

Area of study: The study has been conducted taking samples from Kolkata based
Colleges.

Period of study: Collection of data has been carried out from January 2023 to June 2023.

Data Collection: The Primary data has been entirely used for the analysis of the study.

A questionnaire has been formulated and circulated amongst the target respondents to
collect the analyzed data. Secondary data has been used for the study of literatures and its
reviews noted here.

Tools used: For analysis of the objective set, tables, graphs and charts has been used
to represent the data collected via questionnaire. For the detailed analysis Descriptive
Statistics, Chi — Square test and Factor Analysis has been used.

1. DescriptiveStatisticshasbeenusedtostudythestatusofDemographicProfile and the
Current Investment pattern of the investors.

2. Chi-Squaretesthasbeenimplementedtoshowtherelationshipbetween Demographic
Profile and the Investment profile of the investors.

3. FactorAnalysishasbeenusedtocreatethemajorclusterofobjectivesforthe investment
decisions taken.

4. Weighted Average method has been used to calculate the level of importance ofthe
Factors influencing the Current Investment Profile.
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VI. RESEARCH HYPOTHESIS

HO:The different factors have not been influencing the investment behavior of the investors.
H1:The different factors have been influencing the investment behavior of the investors.
VII. ANALYSIS AND INTERPRETATION

The study has taken up 100 respondents for the purpose of study. The sampling method used
is Multistage Purposive Sampling Method. The entire sample has been divided into two strata
having equal number of respondents, chosen purposively from the entire population. The two
strata created are women college teachers of Government Sponsored College and Women
College teachers of Private College.

VIL(1) DEMOGRAPHICPROFILE (Table:2)

NO. OF
PARTICULARS RESPONDENTS PERCENTAGE
Below30 34 34
AGE 30-50 57 57
Above50 9 9
TOTAL 100 100
Single 51 51
MARITAL STATUS Marrled a a
Divorced 0 0
Widow 0 0
TOTAL 100 100
Post Graduate 62 62
QUALIFICATION ProfessionalDegree/ Ph.D. 38 38
TOTAL 100 100
EMPLOYED SECTOR GévernmentAided 50 50
Private 50 50
TOTAL 100 100
Professor 5 5
Associate Professor 5 5
AssistantProfessor 37 37
DESIGNATION SACT 30 30
ContractualFull
Timer 9 9
GuestFaculty 12 12
TOTAL 100 100
Up to 25000 24 24
MONTHLYINCOME 25001 — 65000 52 52
Above 65000 24 24
TOTAL 100 100
ANNUALFAMILY Up to 500000 40 40
INCOME 500001 — 1000000 31 31
Morethan 1000000 29 29
TOTAL 100 100




Investment Behaviour of Women College Teachers: An Empirical Study Based on Kolkata ... | 239

Thetableexplainsthe  responses to  the
demographic variables as follows:

Majority of the respondents are from the
age group 30 — 50 years (57%) followed by
below30 years (34%) and above 50 years
age group (9%). The marital status of 51%
respondents is singleand therest aremarried.
Respondents are mostly single(51%)and
therest aremarried. Equal percentage of
respondents have been selected purposively
from government aided and private colleges.
Mostly, Assistant Professors (37%) have

responded followed by SACT (32%), Guest
Faculty (12%), Contractual Full timer (9%),
Associate Professor (5%) & Professor (5%).
The highest number of respondents belong
to the monthly income categoryof 25001
— 65000 (52%) followed by Up to 25000
(24%) & Above 65000 (24%). Respondents
with annual family income up to 500000 is
the highest in percentage (40%), followed
by 500001 — 1000000 (31%) and more than
1000000 (29%).

VIL(2) PRESENT INVESTMENT PROFILE (Table:3)

PARTICULARS NO. OF RESPONDENTS | PERCENTAGE
Savings 62 62
What are the Major | orrowings 1 1
sources of Funds :
used to invest? Earnings 31 31
Matured Investment 6 6
TOTAL 100 100
Average Up to 10% 45 45
Percentage of 11%—20% 33 33
Income 21%— 30% 13 13
Invested Above30% 9 9
TOTAL 100 100
Average Up to 250000 82 82
amount of 250001 — 500000 12 12
investment made 500001 — 1000000 4 4
annually More than 1000000 2 2
TOTAL 100 100
Only 1 27 27
Frequency of 25 times 54 54
inayoar 6 - 10 times 6 6
Above 10 times 13 13
TOTAL 100 100
Upto 1 year 12 12
Tfe‘;‘;et of 1 -3 years 25 25
?nvestment 3 =5 years 22 22
Morethan 5 years 41 41
TOTAL 100 100
Up to 5% 17 17
Expectedrate 6%—10% 45 45
of return on 11%— 15% 17 17
investment 16%— 20% 12 12
Morethan 20% 9 9
TOTAL 100 100
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Public 35 35
Type of sector Private 3 3
preferred to invest

Both 62 62
TOTAL 100 100

High Risk— High Return 12 12
Preference of Risk | Moderate Risk — Moderate Return 57 57
—Return profile Low Risk— Low Return 10 10

No risk investment 21 21
TOTAL 100 100

Less thanlyear 23 23
Period of 1 -3 years 40 40
ST e |4~ e 5 5
Profile 7 — 10 years 7 7

Abovel0 years 7 7
TOTAL 100 100

Savings being the major source of fund for
investment (62%) followed by earnings
(31%), matured investments (6%) and
borrowings (1%). Average percentage of
income invested by most of the respondents
is upto10%(45%), followed by the range
11%-20%,21%—-30%, Above30%. Annually
average amount of investment made was up
to 250000 by majority of the respondents i.e.,
82%j; 12% of the respondents made average
annual investment of 500001 — 1000000;
4% of the respondents made average annual
investment of 500001-1000000 and 2% of the
respondents made average annual investment
of more than 1000000. Most respondents
(54%) invest 2 — 5 times yearly; for most of
them (41%) tenure of present investment is
more than 5 years; expected rate of return on
investment has more respondents for 6% -
10% (45%), followed by Up to 5% & 11%
- 15% (17%), 16% — 20% (12%) and more
than 20% (9%). Most of the respondents
prefer investing in both private and public
companies (62%), in only public companies
35% respondents prefer to invest and the
remaining 3% in private only. The women
college teachers mostly prefer moderate risk
—moderate return to be the Preference of Risk
— Return profile and least preferred being low
risk — low return. The period of experience
in current investment profile for 1 — 3 years

has the highest count (40%); followed by
Less than lyear (23%) & 4—6years (23%) and
7-10 years (7%) & Above 10 years(7%).

VIL.(3) FACTORS DETERMINING THE
INVESTMENT BEHAVIOUR OF THE
WOMEN COLLEGE TEACHERS

KMO and Bartlett’s Test (Table:4)

Kaiser-Meyer-Olkin Measure of

S . .634
ampling Adequacy.

Bartle'ttfs Test of Approx. Chi-Square 247189

Sphericity

Df 36

Sig. .000

KMO statistic is 0.634 which is statistically
significant at 5% level. This makes factor
analysis appropriate. It implies that all the
variables are MODEARTELY correlated to
each other.

SCREE PLOT (Figure: 1)

Eigenvalue
"

T T T T T T T T T
1 2 3 4 5 L 7 8 9
Component Number
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The Scree Plot shows the percentage of
variance explained by the EIGEN Values
such that the distance among the nodes show
the number of factors to be selected. There
are three components as only three of the
eigen values are greater than one.

Total Variance Explained (Table:5)

Rotation Sums of Squared Load-
ings
Component % Of Vari- | Cumulative
Total ance %o
1 2.353 26.140 26.140
2 1.754 19.485 45.625
3 1.726 19.180 64.805

Componentl comprises of the variables
which explain 26.140% Variance among the
concerned variables of the data set.

Component2 comprises of the variables
which explain 19.485% Variance among the
concerned variables of the data set

Component3 comprises of the variables
which explain 19.180% Variance among the
concerned variables of the data set.

Component Transformation Matrix

(Table:6)
Component 1 2 3
1 757 .392 523
2 -.605 723 334
3 247 .569 -784

Component Transformation Matrix displays
correlations among the components prior to
and after rotations.

Rotated Component Matrix(a) (Table:7)

OBIJECTIVES Component
1 2 3
For children’s education 133 .936 034
For children’s marriage -.036 .893 .288
To meet any contingency/exigency .678 -.054 218
For purchasing assets (land, building, property, consumer durables) 547 -.007 527
For tax benefits 700 079 016
To repay/reduce loans 029 178 T77
To have after retirement income .808 165 -.209
To create regular source of income .648 -015 247
To plan for amajor holiday 104 116 780
Grouping of factors (Table:8)
BUILDING FUTURE CUSHION CHILDREN’S NEED | MISCELLANEOUS
To meet any contingency / exigency For children’s education | To repay/reduce loans
For purchasing assets (land, building, property, For children’s marriage | To plan for a major holiday
consumer durables)
For tax benefits
To have after retirement income
To create regular source of income
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VIL.(4) PRESENT INVESTMENT PROFILE: Investor’s Level of Agreement (Table:9)

PARTICULARS Strongly Disagree | Neutral | Agree Strongly Weighted
Disagree Agree average

Weights assigned (1) (2) (3) (4) (5) (##)

Satisfactory return on 6 4 34 43 13 353ie.4

investment

Reasonable growth 4 10 24 47 15 3591ie.4

Safety of principal amount 3 3 21 45 28 392ie.4

Stability of income/ returns 5 5 26 41 23 3721e.,4

Diversification of risk 3 7 32 37 21 3.66ie.,4

Easy liquidity 5 9 32 37 17 352ie.,4

Tax benefits 3 8 20 34 35 390i.e., 4

Reputation of sponsor/ 7 7 26 38 » 361 ic., 4

investment company

Reasonable cost/ charges of 1 1 34 29 15 326ie., 3

investment (fees, charges, etc.)

Adequate transparency .

in operation 6 2 31 37 24 371ie.,4

(##)Calculation of Weighted average
(Frequency for Strongly Disagree*1+Frequency for Disagree*2+Frequency for Neutral*3
+Frequency for Agree*4+Frequency for Strongly Agree*5) Total Number of respondents

From the above table it is evident that the weighted average for almost all the factors is 4;
which depicts that the responding investors has agreed upon those factors related to the present
investment profile.The only factor Reasonable cost / charges of investment has the weighted
average 3. Thus, it can be said that the majority of the respondents has been Neutral towards this
factor associated with present investment profile of the investors

VII.  (5) CHI - SQUARE TEST

RELATIONSHIP BETWEEN DEMOGRAPHIC PROFILE AND INVESTOR’S
INVESTMENT PROFILE (Table: 10)

| . >

MO GromLE | ZZ 28 .88 22 2% 2z%
INVESTMENT T |55 525382859 %52
PROFILE =2 |0C| Aulg |58 <FS
Major sources of Fund NO | NO | NO NO NO | YES NO
Average percentage of income invested NO | YES | YES NO NO | NO NO
Average amount of investment made Annually | NO | YES | YES NO NO | NO YES
No. of times invested In a year NO | NO | NO NO NO | NO NO
Horizon of your Investment NO | NO | NO NO NO | NO NO
Expected rate of Return NO | NO | NO NO NO | NO NO
Preferred type of sector NO | NO | NO NO NO | NO NO
Risk-Return profile NO | NO | NO NO NO | NO YES
Tenure of your investment in current profile YES | YES | NO YES | YES | NO YES
Frequency of monitoring NO | NO | NO NO NO | NO NO




Investment Behaviour of Women College Teachers: An Empirical Study Based on Kolkata ... | 243

Table 10 shows whether the relationship has
been established or not after comparing the
calculated value with the tabulated value
of relationship between the Demographic
Profileand Investor’s Investment Profile at
5% level of significance. The relationship
is positive (denoted as Yes) where the
calculated value is more than the tabulated
value; and it is negative(denoted as No)
where thecalculated valueis less than
thetabulated value. The tables of chi —
square test is given as Annexure.

VIII. SUMMARY OF FINDINGS

Considering the current investment pattern
of government sponsored and private sector
colleges in an aggregate we have reached, the
following conclusions

e The major source of fund used for
investment is savings, this indicates that
the respondent group is tending to save a
portion of their income for the purpose
of investment now or later.

e Majorly the responded investors are
keeping aside Up to 10% of their income
and the concerned population is majorly
investing up to Rs 250000 annually for
the current profile of investment.

e The frequency of investment in the
present investment profile is 2 —5 times
in most of the cases.

® 41% of the respondents has chosen
more than 5 years as the tenure of
their present investment. This means
the pioneer factor involved in current
investment pattern is thinking about
future aspects of life i.e., income from
that investment help them inlong run.
And the reason behind that can be
the population of the study is women
teachers of a metropolitan city.

e Next variable highlighted that 45%
of the respondents had chosen 6% -
10% to be the range for expected rate
of return. This says that the investors

are becoming logical enough and has
a good experience in the concerned
field.

Investors are getting educated and this
is leading them to diversify their funds.
This made majority of the investors
choose both sectors (i.e., public &
private) as preferred sector of investment
simultaneously.

The category of the respondents is
women college teachers, this means
they are not risklovers and also expects
a fair amount of return from their
present investment. But, again with the
progress in their knowledge related to
investment perception they are changing
their mindset leading to choose the
MODERATE RISK - MODERATE
RETURN as their present risk — return
profile.

The highlights of the responses to present
investment pattern have so far given
a vibe that the investors of the chosen
population are becoming progressive
with respect to their perception towards
investment. And it became more evident
that that progress has started taking
from recent past when we get 40%
of the respondents saying that they
are investing in the current profile of
investment for last 1 — 3 years. From the
rest ofthesamplesize 23%has chosen less
thanl year and another23% has chosen 4
— 6 years. The remaining 14% is equally
divided amongst 7 — 10 years and above
10 years.

But to the end of this part, we cannot
conclude anything definitely from
the frequency of monitoring the
performance of their investment as it
is quite diversified. 9% checks it Daily,
14% checks it Weekly, 31% checks it
Monthly, 13% checks it Quarterly, 20%
checks it Half Yearly and 13% never
checks it.
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Respondent’s main objectives to invest
in current profile has been categorized
according to their importance and common
sphere as follows:

e  Analyzing the objectives of the investor’s
investment in their current investment
pattern we can come to the conclusion
that they have given the first preference
to the objectives related to one’s future
security or income security for future
which can be categorized as Building
Future Cushion.

e Second preference is given to the factors
related to Children’s Education and
Children’s Marriage can be categorized
as Children’s Need

e [east importancehas been traced
towardsexternal expenses and
luxuryfrom majority of investor viz.
to repay / reduce loan & to plan for a
major holiday can be taken together to
categories as Miscellaneous.

Investor’s perception on their

investment profile

present

e For this the weighted average of the
responses has given the evidence that
the investors have agreed upon the facts
that their present investment profile
has satisfactory return on investment,
reasonable growth, safety of principal
amount, Stability of income/returns,
diversification of risk, can easily
liquidate, gives tax benefits, has good
reputation and their operations is
adequately transparent.

e The feedback for the reasonability of
cost or charges of investment is neutral
from the responding women investors
from the Kolkata based colleges.

Relationship Between Demographic Profile
and Investor’s Investment Profile

Analyzing the relationship between Investor’s
Investment profile and demographic profile it
can be concluded that —

e Only Monthly Income has influenced in
selection of Major source of fund which
the investors had utilized for investment.

e Average amount of investment has
been decided upon by the demographic
profiles Marital Status, Qualification and
Annual family income. Marital status
and family income gives an indication
how much expenses we can bear , and
qualification gives us urge to decide
wisely upon current investment pattern.

e  Average percentage of income invested
is influenced by Marital Status and
Qualification.

e Risk — Return profile has a relation with
Annual family income which seems
quite logical.

e Lastly, Tenure of investment in current
profile has a strong relationship with
the demographic profile. Except
qualification all other variables of
demographic profile have influenced it
and made the investor take the decision
taken

IX. CONCLUSIONS

The study has been conducted taking primary
data of selected women respondents of
Government sponsored and Private college
teachers in equal ratio with the help of a
structured questionnaire. The study aimed
for knowing the current investment pattern
of the respondents. The responses concluded
that the current pattern of investment has a
risk appetite approach. The further objective
of the study tries to put a light on the factors
influencing to create such investment pattern.
Demographic profile has been considered for
it and the relationship between the current
investment pattern and the demographic
profilehas been tested through Chi- square test.
The resultants show that except qualification
all other demographic factors have an impact
on tenure of investment in current profile.
But qualification along with marital status
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influences the variables average percentage
of income invested and Average amount of
investment made annually. Another factor
annual family income also has a major role
in Average amount of investment made
annually and risk — return profile. Major
sources of funds are another variable having
relationship with the monthly income. No
other traces of relationship have been found.

Before creating the current investment profile
, the investors need to make a perception on
the investment avenues considering individual
needs for such investments. The need or
objective for investment has been the driving
force to create such investment behavior of
the women investors. Factor analysis tool
has been used to group the factors and the
components were categorized under three
broad heads, viz. Building Future Cushions,
Childrens Need and Miscellaneous. The
present investment behavior of the investors
has developed due to the perception created
by the current investment profile. The
parameters have been tested by putting the
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ANNEXURE -1
DEMOGRAPHIC
PROFILE AGE MARITAL STATUS
g?ég?gg ENT Ccv df TV | CV df TV
Major sources of fund 6.021 6 12.592 | 7189 3 7.189
Average percentage of income invested 4.316 6 12.592 | 9.068 3 7.189
Average amount of investment made annually | 4.327 6 12.592 | 9.403 3 7.189
No. of times invested in a year 4.079 6 12.592 | 1431 3 7189
Horizon of your investment 9179 6 12.592 | 2.264 3 7189
Expected rate of return 2.272 8 15517 | 0.682 4 9.488
Preferred type of sector 3.398 4 9488 | 0.387 2 5.991
Risk—Return profile 2.526 6 12.592 | 2.043 3 7.189
Tenure of your investment in current profile 31.614 8 15.517 | 18.678 4 9.488
Frequency of monitoring 15131 10 18.307 | 10.789 5 11.070
DEMOGRAPHIC
PROFILE QUALIFICATION EMPLOYED SECTOR
;}é\éﬁfgéd ENT Ccv df TV Cv df TV
Major sources of fund 3.016 3 7.189 | 3.613 3 7.189
Average percentage of income invested 12.227 3 7.189 | 3.150 3 7.189
Average amount of investment made annually | 9.071 3 7.189 | 5.333 3 7.189
No. of times invested in a year 5.793 3 7189 | 2.285 3 7.189
Horizon of your investment 2.283 3 7189 | 5973 3 7189
Expected rate of return 2.627 4 9488 | 2.059 4 9.488
Preferred type of sector 2.889 2 5.991 | 0.849 2 5.991
Risk—Return profile 4.094 3 7189 | 1.267 3 7.189
Tenure of your investment in current profile 6.347 4 9.488 | 10.048 4 9.488
Frequency of monitoring 4.605 5 11.070 | 6.508 5 11.070
MONTHLY ANNUAL
DEMO%%%;I;]IE DESIGNATION INCOME FAMILY INCOME
{DI\II{Z)]E:?LTI];[ ENT Cv | df | TV Cv |Df| TV Cv | df| TV
Major sources of fund 12439 15 | 24996 | 15321 | 6 |12.592 | 7.581 | 6 |12.592
Average percentage of income invested 14.653 | 15 | 24996 | 11.989 | 6 | 12.592| 9.955 | 6 |12.592
Average amount of investment made annually | 17.305 | 15 | 24.996 | 10.251 | 6 | 12.592 | 12.861| 6 | 12.592
No. of times invested in a year 11284 | 15124996 | 4191 | 6 | 12.592| 7449 | 6 |12.592
Horizon of your investment 21.631 | 15 | 24.996 | 5375 | 6 | 12.592| 8.239 | 6 |12.592
Expected rate of return 22969 | 20 | 31410 | 8.055 | 8 | 15517 | 12.246| 8 | 15517
Preferred type of sector 6.704 | 10 | 18.307 | 1767 | 4 | 9488 | 5011 | 4 | 9488
Risk—Return profile 13405 | 15 | 24996 | 7919 | 6 | 12.592 | 17417 | 6 |12.592
Tenure of your investment in current profile | 57.476 | 20 | 31.410 | 28.456 | 8 | 15517 | 27.823 | 8 | 15.517
Frequency of monitoring 32141 25 | 37.652 | 14711 | 10| 18.307 | 11.007 | 10 | 18.307

CV = Calculated Value = TV = Tabulated Value =

df = Degree of Freedom
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ABSTRACT

Agriculture is deeply rooted in family and community structures, geographic endowments,
cultural traditions, regional development, and technology. Cultural stickiness of practices
and reducing real prices of agricultural produce are known challenges. Entrepreneurship
research focuses on individuals, innovation, opportunity identification, employment,
and regional development. Thus, entrepreneurship in agriculture is not a natural fit.
The urgency to increase agricultural entrepreneurs is demonstrated by multiple policies
promoted by governments.

The complex interaction between agriculture sector and entrepreneurship necessitated
a review of theories applied in research. A systematic literature review of articles in
the SCOPUS database was undertaken to understand how specificities of agriculture
influence different stages of entrepreneurship.

The theories identified in this research fall into several broad categories: entrepreneurial
career choice, feminism, values, social capital and resources, market-based theories,
firm growth, decision-making, institutional and governance theories, innovation,
learning, and societal perspectives. The non-profit and social motives, increasing role
of women, and re-peasantization as a social preference further adds to the complexity
of entrepreneurial processes. The multi-dimensional and interdisciplinary nature of
agricultural entrepreneurship poses challenges to achieving theoretical convergence.
Thus, agri-entrepreneurship has to be viewed from a distinct perspective.

This review contributes to the entrepreneurship and agriculture literature by synthesizing
various theoretical approaches, guiding in the selection of appropriate methodologies
and situating agri-entreprneurship research focus within the discipline.

Keywords: Agri-Entrepreneurship, Rural Economy, Social Entrepreneurship
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INTRODUCTION

Agriculture encompasses a diverse network
of individuals, families, communities, firms,
institutions, and government entities, each
with unique motivations and spheres of
influence. These individuals, groups, and
institutions interact within a framework
of geographic resources, technology, and
market dynamics to address various issues.
Primary operational issues are agricultural
productivity, growth, waste, supply chain, and
food prices and emergent concerns include
responding to issues of sustainability, food
security, and global warming. Complexities
arise from the  multi-dimensionality,
stakeholders, technology, challenges, and
their interactions.

Entrepreneurs identify opportunity, innovate
solutions, and decide to exploit by arranging
resources. As aresult, achieve their individual,
social and economic objectives. Agriculture
sector has numerous challenges and therefore
should attractentrepreneurs. The data suggests
otherwise. Entrepreneurship in agricultural
sector is low despite opportunities and
government incentives. Further complexity
arises due the multidisciplinary nature of
agriculture and entrepreneurship. Therefore,
it is essential to understand theoretical bases
to explicate various issues involved in the
intersection of these two disciplines.

In this review, we aim to identify various
theories used in different research to explain
entreprneurship in  agriculture  sector.
Agriculture  faces multiple challenges
and therefore present entrepreneurial
opportunities. ~ Both  agriculture  and
entrepreneurs are given policy support. It is
essential to review relevant theories to guide
research and practice. The literature confirms
a scarcity of research on agricultural
entrepreneurship (Arafat et al., 2021; Thoto
et al., 2023), indicating it is an emerging field
lacking a theoretical framework (Arafat et al.,
2021; Mujuru et al., 2022). A need exist to
bridge existing theories and practice withing

this area (Mujuru et al., 2022). Additionaly,
gaps remain in understanding gricultural
entrepreneurs’ motivation (Thoto et al., 2023)
and exploring the role of social capital in
fostering sustainable agri-entrepreneurship
where the supply chain is impacted socially
(Lang et al., 2023).

OBJECTIVES

This research aims to identify key focus
areas in the intersection of agriculture and
entrepreneurship, analyze the theories applied
within these areas, and compare and contrast
between studies. Additionally, it explores
directions for future research. A concise
overview of theories and their relevance is
also provided. In the process, we contextualize
different studies, and synthesize existing
findings to help future research in scoping
agri-entrerpreneurship studies, connect and
extend theories and frameworks

METHODOLOGY FOR ARTICLE
SELECTION

The Scopus database was searched with the
keywords “entrepreneur” AND “agriculture”
AND “theory” in the article title, abstract,
and keywords. The search resulted in 108
articles. The inclusion criteria were articles in
English and must indicate at least the study’s
theoretical basis. Conceptual, empirical,
and theoretical studies were included in this
review. Seventy-six suitable articles were
reviewed in detail and presented. Articles
were grouped on their research focus and
discussed in the sections below.

Career choice, antecedents, and

performance

Specific career choices, including
entrepreneurship, have push-pull factors
proposed in the push-pull theory of

entrepreneurial intention (EI). The necessity-
opportunity  entrepreneur  classification
also reflects career choices due to the need
for employment or to exploit innovation
opportunity which alludes to subsequent
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difference in firm performance. Some
propose a continuum to this dichotomous
classification in agri-entrepreneurs intentions
indicating that the demography, professional
training, experience, access to finance, and
technologies can influence the intention
to different degrees (Thoto et al., 2023).
Though the demographic profiling is not
very effective in profiling entrepreneurs, the
global entrepreneurship and development
index (GEDI) configuration theory was
linked to such characteristics for agricultural
entrepreneurship students (refer to Acs et al.,
2015).

Archer’s agency and structure theory argues
that social structure can influence options
and opportunities available but individuals as
agencies make free choices. Thisargument was
used to explain the choice of employment over
entrepreneurship by vocational agriculture
graduates. The career choice has three broad
aspects: the agent’s structure or agency; the
influence of socialization or autonomy; and
whether the choice is independent (‘“free
agent”) or constrained by social structures
(M. Francis et al., 2019). Some have proposed
a low image of agri-entrepreneurship to be
the cause of new entreprneurship formation
even with governments’ rural policies,
support, and subsidies. From a behavioral
decision perspective, celebrity branding was
proposed to enhance the attractiveness of
this career by reducing biases and making
agricultural entrepreneurship more appealing
(Dobryagina, 2023).

The theory of Planned Behavior (TPB)
suggests that attitude, perceived behavioral
control, and subjective norms lead to intention,
which further leads to behavior. TPB was
used to investigate factors influencing the
Els of undergraduate agricultural students
(Adeyonu et al., 2019). But in case of elderly
farmers, the entrepreneurial commitment
and communication skills (aspects of
self-efficacy) influenced their conviction
and preparedness for entrepreneurship.

Additionally, entrepreneurial attitude,
planning, and neuroticism shaped their
intentions. Notably, the relationship between
years in agriculture and entrepreneurial
intention showed an inverted U-shape (Chen
& Liang, 2020).

The theory of human values indicates personal
values influence Els. Schwartz’s value theory
identifies ten core human values that guide
behavior, and in the evolving agri-business
context, different value systems emerge.
Self-transcendence, openness to change, and
conservation and self-enhancement values
were predominant values identified based on
risk attitudes and diversification for farmers
(Graskemper et al., 2022). The interaction
of human values and TPB found that self-
enhancement and openness to change values
did not directly impact Els but indirectly
influenced Els through attitudes toward
entrepreneurship and perceived behavioral
control. These findings suggested that
stimulating personal values can foster Els and
their antecedents (Karimi & Makreet, 2020).

Women

Women face barriers from families,
communities, and institutions in the male
dominate agriculture sector. The emergence
of women agri-entrepreneurs has led to the
development of a feminist agri-food systems
theory (FAST) suggesting that women have
unique ways of knowing and working in
agriculture. They develop an unique sense of
identity, challenge sexism in agriculture, focus
more on sustainability, create connections,
and work on peer-to-peer networks leading
to to meaningful differences (Sachs et al.,
2016). Women agri-entrepreneurs also
try to overcome social and rural business
constraints by forging strong and meaningful
relationships with key stakeholders, as
proposed in the Relational leadership theory,
to improve organizational performance and
regional development (Fischer, 2019). The
leadership development efforts are enhanced
by self-leadership programs involving role
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plays assisted by academic advisors and
coaches as proposed in the self-leadership
theory (Ulvenblad & Cederholm Bjorklund,
2018).

Social Capital and Resources

The resource-based view (RBV) indicates
that resources are key to superior firm
performance, yet there is ongoing debate on
what qualifies as a resource. Some studies
suggest that experience, communication,
distribution, and product development
capabilities enhance export performance and
branding in agri-firms (Aghazadeh et al.,
2022). Social capital is also considered as a
resource. The social capital theory suggests
that social capital comprise three elements:
structural, cognitive, and relational (Nahapiet
& Ghoshal, 1998). Structural social capital
is essential for sustainable agriculture, food
supply chains, and socioeconomic recovery.
However, its role in sustainable agricultural
entrepreneurship remains underexplored.
As a perceived facilitating factor, structural
social capital strongly influences intentions
toward sustainable agriculture (Lang et al.,
2023). Researchers developed a composite
scale for social capital, grounded in the
Theory of Planned Behavior (TPB), to
measure diversification intentions. Viewed
as a resource in the Resource-Based View
(RBV), social capital significantly impacts
agribusiness diversification intentions (Lang
et al., 2022).

Agriculture Market

The agriculture market is fragmented, formal
and informal producers coexist, creating anon-
convergent structure. Family involvement,
temporary labor, low education of farmers,
inadequate supervision, and cultural mismatch
indicate persisting informality. The presence
of multiple structure and informality affirms
poststructuralist theory which posits that
multiple truths exists and challenge ontology,
objectivity, and stability of interpretive
structures. Persistency of such discrepancies

indicates that agri-entrepreneurs reject
the role of the market and bureaucracy in
convergence. As the Social Exchange Theory
suggests, the informal agricultural market has
to depend on frequent information sharing to
build trust and strengthen relationships which
can encourage few to become entrepreneurs
(Asha, 2019). Non-convergence of agri-
markets affects competition, value chain,
local supply chain, number of formal
players, and sustainability (Assis et al.,
2023). Contracts theory suggests the role of
contracts in coordination, reduction of price
volatility, improvement in value addition,
and transparency between firms. However,
a few large buyers with higher bargaining
power can impose vertical restraints on small
players. Antitrust policies and guidelines
can ensure fair competition and trading
transparency (Ciliberti & Frascarelli, 2014).

The fragmented market, informal large
number of players, and the need to exchange
information indicate that the market network
to be in a state of flux. Application of the
Actor-Network-Theory (ANT) suggested
that the regional agri-food networks depend
on trust, cooperation, and resource sharing
to exhibit resiliency, strength, and vitality
(Jarosz, 2000). The adoption of digital
techonologies in agriculture involving private
businesses and government agencies use
this theory to explain how new technology
adoption is tested, refined, controlled, and
shared with multiple iterations of policy,
and socio-technical changes (Pauschinger &
Klauser, 2020).

Entreprneurial role and behavior of rofit-
seeking, market-making, and innovator
roles contradict the multi-dimensional
sustainability — framework.  Sustainability
from a social equity view requires a work-
life balance, market sustainability, fair
trade and prices, poverty reduction, and
organic practices among others. Some
research argued that agri-entreprneurs have
subsistence mindset, lack market orientation,
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understanding, and caliber which are
required, as explained in marketing theory
(Kwaramba et al., 2023). Thus, stimulating
sustainable agriculture through agricultural
entrepreneurship becomes questionable (De
Lauwere, 2009). Others argue sustainability
as an intention which depends on sustainable
attitude, subjective norms, perceived control,
opportunity recognition, and the perceived
value of the triple bottom line (Sargani et
al., 2020). But the Contingency Theory
argues that there is no best way and the
risk is inherent in small-scale agricultural
firms. Risks are also associate with various
antecedents, managerial behavior, and its
consequences indicating a heterogeneous
effect (Doh et al., 2017).

The reason and method of change or lack
of it in a particular context is investigated
from the lense of the Theory of Change.
Often, the market and government is blamed
for agricultural market failure. Some
argument suggest demand side approach
can be better compared to the supply-side
approach (de Janvry & Sadoulet, 2020).
The Systems Thinking approach with
Bayesian Belief Network model has also
been used to understand the influence of
social, environmental, economic, and policy
dimensions on agriculture (Banson et al.,
2015). Consumer’ influence on agricultural
market through the purchase intentions
based on TPB framework also suggests trust
and product variety can change the attitude
favorably (Wang et al., 2023).

Economic theories and growth models

Contrary to Malthusian predictions of food
scarcity and rising prices due to population
growth and resource limits, real food prices
have fallen, largely due to technological
advancements. Schumpeter argued that
capitalism inherently drives technical
innovation, allowing entrepreneurs to profit
through new production methods, products,
and markets. In agriculture, technological
change has enabled growth largely

independent of natural resource constraints,
though it remains discontinuous in nature,
location, and impact (Bloch & Sapsford,
2011). Many times the agricultural growth
in a region is explained by the endogenous
theory of development (Simescu et al., 2018).

Investment  behavior of  agricultural
entrepreneurs also creates challenges. They
perceive the land value as high and invest
significantly on it. The marginal return
should be commensurate according to the
classical economic theory but the marginal
returns from these investments often do
not justify costs incurred thereby lowering
profits. This decision-making is due to
the imperfect information about evolving
technology, institutions, and market dynamics
such as transfer costs between sectors,
regions, farms, and enterprises (Johnson,
2013). Individual rationality, self-interest,
behavioral adaptation, and the assimilation of
new information, explain economic progress
according to the Development economics
theory, but these factors donot explain
persistent and rising inequalities requiring
effective public policy support. However,
selective support for a particular sector can be
detrimental to the overall development. Thus,
a broad and supportive business environment
through government initiatives appears
to be the optimal strategy (Breisingera
& Diao, 2011). Innis’s Staple Theory of
Economic Growth suggest that in resource
rich economies farmers can drive export led
growth through staple commodities. This
widens their “fields of possible action” and
gains political significance, as they perceive
control over nature and markets through
advanced agricultural technology under
neoliberal policies (Miiller, 2008).

Agriculture often not profit-driven. Thus,
Division of Labor or entrepreneurial
opportunitism  to  maximize  profit,
simplification of tasks to enhance quality, or
structuring contracts for profit are redundant.
The division of labor has social social goals.
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Not for profit organizations such as rural
agriculture and cooperatives strive for non-
financial needs, collective self-sufficiency,
specific missions, incentives alignment,
and reduction of transaction costs through
shared information (Valentinov, 2010).
Additionally, anti-technology social groups
view technology as a capitalist conspiracy for
private benefit. These groups advocate less
effective and small technological changes
and propose alternative economic theories
(DeGregori, 2005).

Decision-making

The complex interactions between agriculture,
entrepreneurship, and context call for distinct
decision-making  approaches.  Decision
Theory categorizes decisions by expected
outcome (maximization or satisfaction), time
frame, and frequency, using four methods:
intuitive judgment, shortcuts, importance
weighting, and value analysis. Hereditary and
non-hereditary agricultural entrepreneurs
make decisions differently, with non-
hereditary ones contributing more to rural
development—though policy does not reflect
this distinction (Dobryagina, 2019). Systems
analysis and decision theory proposed that
the post-industrial or information society
depends on information and knowledge.
This perspective explains limited market
expansion and slower growth for small agri-
processing firms without unique advantages
(Li, 2011).

Large agri-companies can offer structured
contracts with small advance payments to
small farmers, ensuring committed quantities
and improving production forecasts. Such
mechanism can help social and agricultural
entrepreneurs facing the challenge of loss
aversion and hyperbolic discounting. This
behavior is in line with the Prospect Theory
which posits that individuals prioritize gains
over losses, focusing on utility relative to a
reference point (Dutta & Kaur, 2023). Loss
aversion shape entrepreneurial intentions
and actions. Entrepreneurs’ decision-making

follows a sequence of reference dependence,
attitude, and intention, where they compare
their profits, creativity, and status with others
(Li & Wen, 2017). Agriculture’s not-for-
profit nature challenges standard explanation,
as social organizations operate flexibly,
driven by values and contextual needs. When
pursuing growth beyond donations, they face
challenges in financing and legitimacy. Upper
Echelons Theory suggests that top managers’
backgrounds partly shape outcomes, yet
financing decisions in social enterprises
remain ambiguous and deviate from standard
capital structure theories (Shahi & Parekh,
2022).

Institutions and Governance

Institutional Theory explains how social
structure, rules, and norms shape social
behavior, though outcomes can deviate
from expectations. Governance theories
itself is undergoing change. The New Public
Management (NPM) theory argues for a
business-like approach to public service,
focusing on efficiency, performance metrics,
customer orientation, and entrepreneurial
management. It views regions as competitive
entities seeking to attract population,
investment, and jobs leading to regional
development. However, a review of a pilot
funding program using NPM principles
found it less effective and legitimate due to
issues with actors, institutions, and policy
contexts. Prioritizing regional needs, mutual
learning, building democratic and legitimate
institutions ~ appears ~more  important
(Kiipper & Kundolf, 2021). Conversely, the
Collaborative Governance Theory promotes
bringing private and public stakeholders
together in a collective forum for consensus-
oriented decision-making (Ansell & Gash,
2008).

Innovation, a key entrepreneurial behavior,
improves entrerpenruship. However,
strict intellectual property rights (IPR), as
institutional policy can dampen innovation
while improving quality. Research found an



Theories in the Intersection of Agriculture and Entrepreneurship | 253

inverted U-shaped relationship of IPR with
entrepreneurship (Liu et al., 2023). Multiple
institutions can also give rise to agency
problems. Where agent institutions may
not work in the principal institutions’ best
interest. This requires appropriate contracts
to monitor and measure performance.
Typically, the implementation of government
training programs to create more agri-
entrepreneurs suffers from this issue. The
training design, planning, deliveries, follow-
up, and observation are some agency issues
for improvement (Imran, 2019).

Enterprise Growth Theory suggests that
technology, innovation, and capacity
development can boost profitability but an
excessive focus on economic growth harms
the environment and diminishes well-
being. Venture capital play a key role in
entrepreneurial firm performance, yet the
impact is not always positive, its involvement
has not improved the solvency of SMEs in
the agriculture sector (Du & Cai, 2020).
Similarly, the Production Theory emphasizes
that internal operations drives growth, while
Ecological Modernization theory highlights
sustainability, advocating market-government
collaboration to protect the environment,
promote organic farming, and institutionalize
eco- friendly agricultural practices (Obach,
2007). Further, the rural governance
challenges such as rapid urbanization, and
blurred rural-urban boundary require a multi-
dimensional framework and need to consider
institutional design, social capital, and
collective attributes of local governments,
entrepreneurs, and village collectives to be
effective (Zhang et al., 2022).

Innovation

Generally, agriculture produces homogenous
goods, is constrained by sociocultural
consumption patterns, and is dependent on
geographical endowments and seasonal
variations. The implication of Innovation
and Profit Theory that innovation leads to
differentiation to profit, becomes constrained

in agricultural commodities. Economic
geography and trade theory explain industrial
location based on four factors: factor costs
(endowments, technology), market access
(trade costs, proximity, market size), supplier
access and agglomeration (proximity to
suppliers, technological spillovers), factor
mobility (influencing endowments and
market size). This theory was used to find
low to high product differentiation in the
agriculture sector due to greater heterogeneity
(Akune & Hosoe, 2021). Some suggest that
product diversification, innovation, capital
investment, and entrepreneurship can reduce
the need for financial support (Menna &
Walsh, 2021). Technology innovations,
like blockchain could increase revenue and
decrease production costs due to the change
in cost structure. However, they require
adequate planning and long term evaluation
(Sgroi, 2022).

While business cycles and monetary
expansion drive investment, Schumpeter’s
innovation theory suggests that innovation is
the primary cause of investment and business
fluctuations. The theory of technical progress
suggests that entrepreneurs’ decisions are
guided by expected prices, quantities, and
profit goals, with price signals driving their
actions. The technology frontier shifts based
on expected relative prices, influencing
the production function. This extends the
traditional Shephard lemma by identifying
how input quantities are affected by price-
driven technical progress (Paris, 2008). From
the RBV perspectives input resources should
be valuable, rare, inimitable, and organized
(VRIO) for superior firm performance.
Resource-constrained agricultural SMEs
often form strategic alliances to boost
innovation capabilities, but these alliances
don’t always enhance the positive impact of
innovation on performance (Kamalrulzaman
et al., 2021).

Innovation spreads gradually across levels,
as seen in research on Innovation Diffusion
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theory and Local Innovation Systems.
Studies on rural women agri-entrepreneurs
found that educational attainment is the
key predictor of innovation management
in informal settings, education and learning
capabilities drive process innovation,
and education, learning, and experience
significantly predict technological innovation
(Adeosun et al., 2020). Innovation diffusion
relies on information sharing, often through
social networks. Rogers’ theory extends
entrepreneur’s role across innovator adopter
categories, influenced by social traits like
homogeneity, opinion leadership, and tie
strength, suggesting that social networks
impact innovation diffusion differently by
context (Posthumus et al., 2013).

External risks motivate small businesses to
cooperate and innovate, leveraging social
capital and networks for collective action. But
Greek agri-businesses lacked such practices,
andentrepreneurshadtoactasbrokersinsocio-
professional associations to foster collective
action and innovation (Koutsou & Vounouki,
2012). Resource-scarce environments also
motivated microfranchising as a networking
innovation aimed at reducing poverty where
outcome depends on the context, bottom-of-
the-pyramid participants, partners, past ties,
practices, and the path (Lawson-Lartego &
Mathiassen, 2021).

Learning theories

Learning is essential for innovation and
entrepreneurship, but agricultural products
and practices remain stable over time.
Entrepreneurial learning reflects a learner
identity (use of diverse resources, interest in
practical activities, creativity) aligned with
entrepreneurial traits (risk-taking, persistence,
self-employment). Support of the family and
friends also plays a key role. Entrepreneurial
learning themes are generalizable, allowing
for the design of learning experiences that
encourage entrepreneurship. Experiential,
hands-on, and Social Learning Theories
support above observations (Zamani &

Mohammadi, 2018). In agriculture, learning
by doing fosters innovation more effectively
than in manufacturing. However, the lack
of experimentation can hinder industrial
advancement while some progress is due to
serendipitous discoveries (Aykut Attar, 2015).

Entrepreneurial competencies influence
performance and  differentiate  small
agricultural firms, provided they align
with business objectives. Awareness and
development of these competencies through
learning is crucial in identifying and
pursuing opportunities (Lans et al., 2014).
Creative groups within organizations thrive
on high motivation, strong networks, and
organizational learning. In agriculture,
they leverage creativity and social capital
through cognitive innovation and collective
knowledge. Policies should nurture creative
rural  entrepreneurs by  emphasizing
education, creativity, altruism, and social
capital to promote sustainable agriculture
and rural development (Kiminami et al.,
2023). Findings suggests that software
platforms support learning and can influence
innovation, through the Technology-
Organization-Environment framework,
and inter-organization relations among
agricultural firms (Junior et al., 2019).

Society and agriculture

Agriculture practices, despite being the
oldest, lack standardization and present
contradictions like  trust-mistrust, and
cooperation-conflicts. The theory of Multiple
Modernities explains the evolving cultural and
social dynamics in agriculture (Eisenstadt,
2000), unlike Transition or Consolidation
theories, which fail to explain the diversity
among capitalist farmers (Giordano, 2010).

The Theory of Rural Embourgeoisement,
similar to Rural Gentrification, examines
social change, driven by the inflow of
urban individuals or groups into rural areas.
The influx of often brings wealthier, more
educated individuals, transforming land use
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and triggering social, cultural, and economic
transformation as well as conflict and
environmental issues. Notably, prior farming
experience or agricultural training is less
critical for full-time commercial farmers,
who often rely on supplementary income
sources.

In countries transitioning to market
economies, such shifts can reshape farming
types, creating a divide between produce-
marketing (entrepreneurial farmers)
and  subsistence-based  (self-sufficient)
farmers (Blaas, 2003). Van der Ploeg’s re-
peasantization theory describes a return
to farming by rural workers, focusing on
self-sufficient, agro-ecological practices
that resist market dominance, technology,
institutional support, and corporate influence.
These farmers aim for greater autonomy and
improved societal relations.

Conversely, de-peasantization refers to the
shift of peasants to non-agricultural sectors,
resulting in a loss of economic capacity, social
cohesion, and demographic significance,
driven by global agrarian capitalism.
However, re-peasantization, supported by
networks, can revitalize the agro-food system,
enrich resources, and strengthen institutions.
Even within industrialized agriculture,
there are opportunities for farmers to
maintain autonomy, apply peasant principles,

the agricultural landscape, reflecting the
persistence of “peasant-like” elements among
entrepreneurial farmers (Hisano et al., 2018).

The Social Problem Theory suggests that
problem definitions are highly unstable,
shaping and being shaped by social
movements, with changes driven more
by emotional factors than strategic ones
(Bourblanc, 2014). In contrast, the Social
Movement Theory explains the social
mobilization process.

A multi-level perspective helps explain
transitions as a co-evolutionary process
in the farming sector. For example, care
farms operate as an isolated sector, lack
legitimacy and embeddedness. This sector is
affected with the role of agency, interaction
across system boundaries, and multi-regime
interactions. These issues can be addressed by
innovations transcending system boundaries
and actors capable of operating at multiple
levels (Hassink et al., 2018). This example
indicatethat commercial motivations and
normative concerns formulated by outsiders
can drive system innovations as explained in
the System Innovation Theory (Elzen et al.,
2011).

Table 1 groups theories identified in this
review according to broad themes where a
multi-disciplinary aspect of agriculture and

enhance sustainabilityy, and transform  entrepreneurship is evident.
Table 1: List of Theories and Frameworks
SLNo. Theme Theory
1 Push-Pull Theory of Entrepreneurial Intention
2 Global Entrepreneurship and Development Index Configuration
Theory (GEDI)
3 Innovation and Profit Theory
4 Entrepreneu.rship & Schumpeter’s Innovation Theory
5 Innovation Theory of Technical Progress
6 Innovation Diffusion Theory
7 Rogers’ Theory of Innovator Role
8 Theory of Experimentation
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9 Resource-Based View (RBV)

10 VRIO Resource Framework

11 Enterprise Growth Theory

12 New Public Management (NPM) Theory

13 Organizational & | Collaborative Governance Theory
Management ;

14 Theories Contingency Theory

15 Systems Innovation Theory

16 Systems Thinking

17 Marketing Theory

18 Technology-Organization-Environment Framework

19 Classical Economic Theory

20 Development Economics Theory

21 Economic Alternative Economic Theories

22 Theories Endogenous Theory of Development

23 Innis’s Staple Theory of Economic Growth

24 Theory of Division of Labor

25 Local Innovation Systems

26 Agriculture & Rural | Ecological Modernization Theory

27 Studies Theory of Rural Embourgeoisement / Rural Gentrification

28 Van der Ploeg’s Theory of Re-Peasantization

29 Social Capital Theory

30 Social Exchange Theory

31 Actor-Network Theory (ANT)

32 Social Learning Theories

33 Social Movement Theory

34 . Pierre Bourdieu’s Field Theory

35 500191}h§coglelltural Neo-Institutionalist Field Theory

36 Cultural Historical Activity Theory

37 Theory of Human Values

38 Schwartz’s Value Theory

39 Multiple Modernities

40 Feminist Agri-Food Systems Theory (FAST)

41 Theory of Social Problems

42 Institutional Theory

43 Contracts Theory

44 | Governance & Policy | Poststructuralist Theory

45 Theories Transition or Consolidation Theories

46 Kingdon’s Multiple Streams Theory

47 Relational Leadership Theory
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48 Self-Leadership Theory
49 Archer’s Agency and Structure Theory
50 Theory of Planned Behavior (TPB)
51 o ] Theory of Change
52 Decision Making & Decision Theory
Behavior

53 Prospect Theory
54 Upper Echelons Theory
55 Grounded Theory

Methodology
56 Neural Nets Theory

Theories in methodologies in existing
research

This section highlights distinct methodological
approaches used in the selected studies,
emphasizing the theoretical frameworks and
unique insights relevant to agriculture and
entrepreneurship

Qualitative Analysis & Thematic Research:
The qualitative data extraction, analysis
on thematic and chronological events, and
triangulations were used to understand tax
implications (Le Bodo et al., 2019)it is still
debated in many places. Policy processes
can influence the prospect of an SSB tax, its
design and its public health benefits. To get
an insight into such processes, we undertook
a case study of the soda tax enacted in France
on the 1st of January 2012. Newspaper
articles (2003-2013.

Experimental and Mathematical Models: The
theory of experimentation was used to design,
test, and generate experimental data (Dhale
& Modak, 2012)AICRP on HESA (All India
Coordinated Research Project on \’Human
Engineering and Safety in Agriculture\”.
System analysis methods based on Neural
Nets Theory was used to forecast plant
growth, and agicultural yield (Vasylieva,
2013).

Social Policy and Field Theory: Kingdon’s
Multiple streams theory rejected the rational
actor model as unrealistic in the context
of social policy research (Hoefer, 2022).
Pierre Bourdieus Field Theory proposes

society as interlinked fields (social, political,
economic) governed by its distinct logic
driven by issues and resources. The logic
is structured according to the resources
possessed and mobilized by agents. Neo-
institutionalist field theory further examines
how institutional structures, rules, norms, and
cultures constrain the choices and actions
of individuals when they are interlinked.
It argues that examination of institutions as
systems of conventions and incentives may
not explicate choices and actions. Particularly,
the global agricultural governance requires a
field theory perspective (Cornilleau, 2019).

Systems Thinking and Historical Analysis:
A systems thinking approach is necessary
to understand sustainability in agricultural
practice due to its spatio-temporal character.
Cultural Historical Activity Theory (CHAT)
was applied to understand agricultural
entrepreneurship, focusing on constellations
(collections of related ideas, things, and
people) of related activities and ideas
(Mukute, 2015).

Grounded Theory and Narrative Methods:The
Grounded theory (Gholamrezai et al., 2021)
contextual, and intervening conditions for
sustainability ~ entrepreneurship = among
these local producers. In addition, the
necessary action strategies are provided to
develop sustainability-oriented responsible
entrepreneurship. The consequences of
agriculturalinputproductionarealsoillustrated
based on the insight of sustainability-oriented
responsible entrepreneurship. The research
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population was composed of knowledge-
intensive businesses working on pesticide
production in Iran. They were sampled
using the purposive sampling technique.
The research instrument was interviews in
the qualitative phase and a questionnaire in
the quantitative phase. The qualitative data
were analyzed by grounded theory in three
steps of open, axial, and selective coding,
and the sustainability-oriented responsible
entrepreneurship model was derived. The
results show that sustainability-oriented
responsible entrepreneurship is composed
of contextual conditions (e.g. the values and
understanding of the society, training, and
the role of media and ‘narrative walks’ were
used to analyze agroforestry adoption where
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farmers continuously interpret, adjust to,
and invest in their environment (Jerneck &
Olsson, 2014).

These methodologies highlight the need for
historical, structural, and causal analyses to
address contemporary agricultural challenges
and emphasize the value of integrated, multi-
theoretical approaches in understanding
agricultural systems and entrepreneurship.

DISCUSSION

This review identified fifty-six theories and
their variants applied to agriculture and
entrepreneurship  research, highlighting
its complexity. Figure 1 summarizes key
theories across different levels, showing their
interconnectedness and mutual influence.

Figure 1: Levels and theories applied in Agricultural Entrepreneurship Research
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The figure shows three primary actors—
society, institutions, and entrepreneurs—
and their key interactions: (a) institutional,
(b) economic/firm performance, and (c)
entrepreneurial ~ decision-making.  These
dynamics, drawn from theories in the
reviewed articles, are context-dependent,
influenced by actors, resources, history,
culture, norms, and region.

Theories such as poststructuralism, actor-
network theory, social exchange/social
movement theory, and Van der Ploegs re-
peasantization reveal societal complexities,
challenge the assumption of the rational
actor, and acknowledge the presence of
multiple realities. Social movement theory,
with its shifting problem definition due to
the influence affective dimensions, questions
the rational actor model of entreprneurship
theory. Innis’s Staple Theory adds a political
dimension due to the perceived control of
farmers. As a result, resource allocation and
performance may deviate from traditional
economic theories, with social and emotional
factors driving decision-making beyond
economic rationale. This can lead to political
actions like subsidies, loan waivers, or
market protection. Additionally, social
change and a lack of profit orientation among
agri-entrepreneurs may affect resource
availability, productivity, career choices, and
labor supply, especially in the context of de-
peasantization.

The profit orientation of entrepreneur,
including for-profit and not-for-profit motives,
poses research challenges, especially as these
motives may shift over time. A no-profit
strategy often aims to address sustainability
in agriculture, but the absence of a prescribed
financing  structure in  not-for-profit
organizations hinders access to resources from
institutions and stakeholders. Without a clear
profit profit motives and strategy, securing
institutional financing becomes difficult,
despite supportive policies. Government
protections and subsidies may further distort

market forces, complicating decision-making
for agri-entrepreneurs. Research also reveals
diverse value sets among agri-entrepreneurs,
leading to varying behaviors and outcomes,
aligning with poststructuralist and multiple
modernities theories.

Technology innovation is a key enablers
of  entrepreneurship,  with  hands-on
agricultural experience often leading to
greater innovation than in manufacturing.
The Malthusian paradox and labor divisions
are crucial for forecasting and productivity
in agri-entrepreneurship. While innovation
partly explain the paradox, the nature and
impact remain unpredictable. Alternative
economic theories that extend firm objectives
beyond economic outcomes face challenges
measuring non-economic outcomes.
Quantitative research often fails to capture
the diversity in performance and behavior,
especially in transition economies where
weaker results are more common.

FUTURE RESEARCH DIRECTION

Agricultural entrepreneurship faces
challenges related to profitability, growth,
technology, cultural persistence, limited

resources (e.g., land), and geographical and
climatic constraints. Social preferences, high
agricultural employment in low-middle-
income countries, poverty among marginal
farmers, and food inflation emphasize the
need for government policies. Key questions
arise: What motivates individuals to become
agri-entrepreneurs? What factors influence
their intentions, priorities, and values? The not
for profit objectives require the development
of comprehensive measures for evaluation.

Entrepreneurship  involves  opportunity
identification and exploitation, which
presupposes  profitability —and  growth.
Yet, low resource availability (e.g. land),
declining real price of agricultural products,
and cultural persistency of food habits pose
significant challenges. Research is needed on
risk-return-diversification strategies for agri-
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entrepreneurs within the market mechanisms,
independent of government support.

The Theory of Planned Behavior (TPB) links
social norms to entrepreneurship, but many
entrepreneurs defy social norms, indicating
gaps in current theories. Additionally, non-
profit or social motives, sustainability versus
profit-seeking, and re-peasantization need
further exploration to understand their impact
on agri-entrepreneurship.

The link between firm performance,
opportunity-necessity entrepreneurs, values,
intentions, and skills require additional
investigation. The relationship between
value sets and non-economic performance
in agriculture also requires explanation.
Though, literature affirms the marketing of
agro-produce is a challenge due to the lack of
skills, it does not indicate an ideal skill mix.
Educational attainment, local knowledge,
government support, and the non-profit nature
of agriculture require further clarification to
motive agri-entrepreneurs.

Women’s roles in agriculture bring unique
networking, resource acquisition, relational
leadership, and innovation, especially in rural
settings. In India, women are a significant
part of the agricultural workforce, and
government initiatives promoting women
self-help groups may facilitate their shift
to entrepreneurship, though this hypothesis
requires further research..

Key research questions include developing
governance mechanisms, increasing agri-

entrepreneur numbers, and understanding
social choices to enhance agricultural
outcomes. Agency conflicts and monitoring
costs challenge governance theories and
institutional coordination, suggesting a need
for an overarching theory to align inter-
agency efforts.

LIMITATION

This research identified various theories
applied to agri-entrepreneurship, though
not exhaustively. Articles sourced from
the SCOPUS database ensured quality and
representativeness but did not include other
databases. Notably, studies intersecting
agriculture with health or emerging
technologies (e.g., biofuels) were absent.
The focused scope of many studies leads to
narrower insights, while synthesizing the
diversity of disciplines and levels of analysis
were challenges.

CONCLUSION

Agriculture and  entrepreneurship are
influenced by geographic endowments, social
changes, entrepreneurialism, technology, and
market preferences. It is also influenced by
the individual, family, community, regional,
and international government, indicating
multiple levels. Scoping of studies based
on specific theoretical understanding
helps finer understanding. Future research
should contextualize agriculture and
entrepreneurship within historical, cultural,
and societal frameworks to enhance relevance
and impact.
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