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Abstract
This study investigates the dynamic causal relationships among good governance, economic growth, 

and human development in India over the period 1996–2022, using the Breitung-Candelon frequency 
domain causality approach. Building upon a prior time-domain analysis (Vashistha and Bishnoi, 
2024), which employed Johansen Cointegration, VECM, and Granger causality techniques, this study 
addresses a key limitation of those models by their inability to distinguish causality across different 
time horizons. By decomposing causality into short, medium, and long-term frequencies, the frequency 
domain approach provides scale-specific insights into how these variables interact over time. The 
empirical findings reveal that good governance is a strong long-term predictor of both economic growth 
and human development, reinforcing the structural importance of institutional quality. Conversely, 
economic growth has a significant short and medium-term impact on governance, suggesting that income 
gains and fiscal capacity can facilitate administrative improvements. The study also finds that good 
governance positively influences human development across both short and long-term horizons, while 
human development does not significantly influence governance at any frequency. Furthermore, a long-
run bidirectional relationship exists between economic growth and human development, highlighting 
their interdependence. This paper makes a dual contribution: it introduces frequency domain causality 
to the governance–growth–development nexus in the Indian context, and it offers horizon-specific policy 
recommendations that are more actionable than those derived from static models. The results provide 
critical insights for sequencing reforms, emphasizing quick-impact digital interventions in the short run 
and structural institutional investments for long-term development outcomes.

JEL Classification Codes: E37, F21, F32, H110, O4, I310

1.	 Introduction

The relationship between good governance, 
economic growth, and human development is a 
cornerstone of modern development economics. 
In the context of India, a country navigating rapid 
economic transformation alongside persistent 
institutional and social challenges, understanding 
the dynamic interplay among these three pillars 
is crucial for designing effective, inclusive, and 
sustainable policy interventions. This paper 
investigates these interconnections using an 

advanced methodological framework, frequency 
domain causality analysis, to explore how the 
direction and strength of these relationships 
evolve across short, medium, and long-term time 
horizons.

Existing studies on the governance–growth–
development nexus have typically been grounded 
in time-domain econometric frameworks, offering 
important but static insights. These studies, 
both cross-country (Tarek and Ahmed, 2013; 
Emara & Chiu, 2016; Davis, 2016) and country-
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specific (Pradhan and Sanyal, 2011; Singh, 2019; 
Naskar, Das and Chatterjee, 2023), often support 
one of four conceptual hypotheses: the supply-
leading view (good governance drives growth 
and development), the demand-following view 
(development outcomes shape governance), the 
feedback view (bidirectional causality), and the 
neutrality view (no causality). However, these 
studies often overlook the temporal structure of 
causality, assuming that relationships are stable 
and linear over time.

Our previous study (Vashistha and Bishnoi, 
2024) contributed to this literature by applying 
time-domain tools, Johansen Cointegration, 
Vector Error Correction Model (VECM), and 
Granger causality tests to Indian data (1996–2022), 
revealing that economic growth Granger-causes 
governance and that a long-run equilibrium exists 
among governance, growth, and development. 
However, time-domain methods aggregate 
causality across all frequencies, failing to reveal 
whether these relationships manifest in the short 
term (policy shocks), medium term (transitional 
dynamics), or long term (institutional effects).

To address this methodological limitation, 
the current study applies the Breitung-Candelon 
(2006) frequency domain causality test, which 
decomposes causal relationships into frequency-
specific bands. This allows us to identify 
when governance reforms, economic growth, 
or development outcomes begin to affect one 
another, and whether their influence is transitory 
or structural. In doing so, we not only extend the 
previous analysis but reframe it in a way that is 
both theoretically richer and practically more 
actionable.

Much like fields such as climate science or 
medicine, where researchers routinely revisit core 
variables with more advanced tools to gain deeper 
temporal and structural insight, we adopt a similar 
approach here. As in studies that re-express the 
inflation–interest rate nexus or carbon emissions–

climate change link across scales, our study shows 
that new analytical methods can uncover patterns 
that remain hidden under older models. 

Though both studies share the same dataset 
and variables, this methodological progression 
from static causality to dynamic, scale-specific 
causality justifies the current paper’s contribution 
as novel, non-redundant, and impactful. Where 
the earlier paper yielded broad recommendations, 
the current study reveals time-sensitive causality 
patterns: for instance, economic growth influences 
governance in the short and medium term, while 
governance impacts growth and development more 
strongly in the long term. Such clarity is essential 
for sequencing reforms, e.g., implementing 
quick wins like digital service delivery while 
simultaneously investing in long-term judicial and 
institutional improvements.

To our knowledge, this is the first study in 
the Indian context to apply frequency domain 
causality to the governance–growth–development 
triad. While Huang (2015) and Huang and Ho 
(2016) use frequency domain tools to examine 
governance-growth relations across Asia, they 
exclude human development and overlook the 
Indian case. Hence, this study fills in an important 
empirical and methodological gap, offering both 
conceptual depth and actionable recommendations 
for policymakers.

This paper contributes to the literature in 
two principal ways. First, it introduces a robust 
frequency-domain methodology to assess dynamic 
causal linkages that vary across time horizons, 
capturing both lead–lag relationships and cyclic 
patterns that time-domain models miss. Second, 
it provides granular, horizon-specific policy 
guidance, highlighting when and how governance 
reforms or development investments are most 
likely to affect economic outcomes. Such insight 
is essential in India, where policy efficacy often 
depends on timing, institutional maturity, and 
societal readiness.

Good governance, economic growth and human development in India
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The paper is structured as follows: Section 
2 outlines the data and model specification. 
Section 3 presents the theoretical framework 
and implementation of the Breitung-Candelon 
frequency domain causality test. Section 4 
discusses the empirical findings in light of both 
the time and frequency dimensions. Section 
5 concludes with major policy takeaways and 
implications.

2.	 Model specification and description of data

2.1.	Model specification

We employed the following econometric 
model to examine the relationship between 
economic growth, good governance, and human 
development in India:

GNIPCt = β0 + β1GGIt + β2HDIt +εt 	    (1)

where GNIPC represents gross national income 
per capita, a measure of economic growth; GGI is 
the good governance index, and HDI is the human 
development index. β0 is the intercept term, β1 
and β2 are regression coefficients, t is the time 
subscript, and 𝜀 is the stochastic error term. This 
study uses time series data for the period from 
1996 to 2022 sourced from the World Bank. 

2.2.	Description of data

2.2.1.	 Good Governance Index

This paper first constructs a Good Governance 
Index (GGI) using the Principal Component 
Analysis (PCA) technique. The PCA uses the 
following six World Governance Indicators to 
construct GGI;

	 Control of Corruption (CC),

	 Government Effectiveness (GE),

	 Political Stability and Absence of Violence/
Terrorism (PS), 

	 Regulatory Quality (RQ),

	 Rule of Law (ROL), and

	 Voice and Accountability (VA). 

CC measures the extent to which public 
power is exercised for private gain. This includes 
petty and grand forms of corruption, as well as the 
undue influence of elites and private interests in 
state affairs. It reflects how far public authority is 
exploited for personal advantage and how deeply 
state capture by powerful groups is embedded. 
GE assesses perceptions of public service quality, 
the competence and independence of the civil 
service from political pressures, the effectiveness 
of policy formulation and implementation, and 
the credibility of government commitments to its 
policies. PS captures perceptions regarding the 
likelihood of political instability and politically 
motivated violence, including terrorism. RQ 
assesses perceptions of the government’s 
ability to design and implement sound policies 
and regulations that promote private sector 
development. ROL indicates the level of confidence 
in and adherence to societal rules, particularly 
in areas such as contract enforcement, property 
rights, policing, the judiciary, and the prevalence 
of crime and violence. VA measures the extent 
to which citizens can participate in the selection 
of their government, as well as the freedoms of 
expression, association, and the press.

The World Governance Indicator (WGI) 
database provides data on governance indicators 
on a scale from -2.5 (weak) to 2.5 (strong) and is 
ranked from 0 (lowest) to 100 (highest). Data for 
1996 to 2002, originally biannual, was converted 
to annual using linear interpolation to ensure 
consistency. The trend of indicators of good 
governance in India during the period from 1996 
to 2022 is displayed in Figure 1.
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Figure 1: Trends of India's Good Governance, Economic growth and Human Development

Source: Constructed by authors.

Figure 1 shows that in 1996, India positioned 
itself within the mid-range of good governance 
according to the estimates of the indicators, 
indicating a balanced performance. However, 
recent data reveals a combination of continuity 
and changes in the governance scenario. The 
estimates in 2022 show CC at -0.32, GE at 0.37, 
PS at -0.57, RQ at -0.05, ROL at 0.11, and VA at 
0.05. Noteworthy is the marginal improvement 
in indicators like CC and GE, contrasted with 
a decline in the ranks of ROL and VA. These 

transitions highlight the evolving governance 
challenges encountered by India. The good 
governance indicators are consistently high 
and stable. PS shows signifi cant improvement 
after 2005. The other indicators exhibit minor 
fl uctuations but remain relatively stable overall. 

 As discussed earlier, PCA is used to 
construct GGI encompassing six good governance 
indicators. The results of the PCA are displayed in 
Table 1. 

Table 1: Principal Component Analysis (PCA) for Good Governance Index

Values & Variables PCA 1 PCA 2 PCA 3 PCA 4 PCA 5 PCA 6
Eigenvalues 3.477 1.292 0.544 0.350 0.212 0.126
% of Variance 57.945 21.530 9.066 5.827 3.525 2.107
Cumulative % 57.945 79.475 88.541 94.368 97.893 100.000
Variables Vector 1 Vector 2 Vector 3 Vector 4 Vector 5 Vector 6
CC 0.782 0.423 0.651 0.550 0.410 -0.525
GE 0.423 0.789 0.703 0.746 -0.397 -0.781
PS 0.651 0.703 0.761 0.738 -0.046 -0.747
RQ 0.550 0.746 0.738 0.745 -0.207 -0.766
ROL 0.410 -0.397 -0.046 -0.207 0.899 0.273
VA -0.525 -0.781 -0.747 -0.766 0.273 0.793

Source: Constructed by authors.

Good governance, economic growth and human development in India
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The eigenvalues given in Table 1 indicate that 
the fi rst principal component (PCA1) explains 
57.94 per cent of the standardised variance, while 
the second (PCA2) and third (PCA3) principal 
components account for only 21.53 per cent and 
9.06 per cent of the variance, respectively. Thus, 
the PCA1 is the best index, denoted as the GGI. 
The PCA1 is calculated as a linear amalgamation 
of six metrics of good governance (CC, GE, PS, 
RQ, ROL, and VA), with their weights determined 
by the fi rst eigenvector. Figure 2 plots the good 
governance index of India.

Figure 2: Trend of Good Governance Index in 
India

Source: Constructed by authors.

Figure 2 shows that the GGI demonstrates 
volatility, suggesting a less mature governance 
sector in India. Nonetheless, the GGI exhibits 
an upward trajectory, correlating with the rise in 
GNIPC and the HDI.

2.2.2. Economic Growth Indicator

Gross national income per capita at constant 
2015 US$ is used in this study as economic growth 
indicator. The trend of economic growth indicator 
is shown in Figure 3.

Figure 3: Trend of India's Economic Growth 
Indicator

Source: Constructed by authors.

Figure 3 shows that the economic growth 
indicator, represented by GNI per capita, shows 
a steady and continuous increase, indicating 
consistent economic growth over the period, with 
slight dips around 2019-2020 before resuming its 
upward trend. In 1996, India’s real GNI per capita 
was US$ 646.80, which increased sharply to 
2067.40 in 2022 due to eff ective macroeconomic 
policies.

2.2.3. Human Development Indicator

The human development indicator is 
represented by the Human Development Index 
(HDI). The HDI was introduced by the United 
Nations Development Programme (UNDP) in 
1990 as part of its fi rst Human Development Report 
(HDR). The concept was developed by Pakistani 
economist Mahbub ul Haq, with signifi cant 
contributions from Indian economist Amartya 
Sen. The HDI was created to shift the focus of 
development economics from national income 
accounting, GDP, to people-centred policies that 
measure human well-being and capabilities. The 
HDI measures human development based on 



10

three core dimensions: Health – Life expectancy 
at birth, Education – Mean years of schooling 
and expected years of schooling, and Standard of 
living – Gross National Income (GNI) per capita 
(PPP). The trend of HDI is shown in Figure 4.

Figure 4: Trend of India's Human Development 
Index

Source: Constructed by authors.

Figure 4 shows that HDI has been rising 
consistent over the period under study.   The value 
of HDI increased from 0.466 in 1996 to 0.646 in 
2022, transitioning it from the low to the medium 
HDI category. 

These indicators illustrate the good
governance, economic growth, and human 
development in India over the specifi ed 
period and underscore the examination of this 
interconnectedness.

3. Methodology 

The econometric methodology of this paper 
consists of four steps. First, we determine the 
descriptive statistics of the variables in the dataset. 
Second, we examine the stationarity characteristics 
of the variables using the Augmented Dickey-
Fuller (ADF) test (Dickey and Fuller, 1979) and 
the Phillips-Perron (PP) test (Phillips and Perron, 
1988). Third, we establish the optimal lag length 

to be used in the model. Finally, we examine the 
causal relationship between good governance, 
economic growth, and human development using 
the frequency domain approach. This approach 
was introduced in the literature by Breitung 
and Candelon (2006). Specifi cally, we employ 
this technique in conjunction with Granger’s 
(1969) causality tests. This method enables us to 
determine causality across various frequencies, 
related to various time periods: short-term 
(temporary), medium-term (intermediate), and 
long- term (permanent).

3.1. Frequency domain causality test

Granger (1969) was the fi rst econometrician 
to propose a formal test to examine the causality 
between variables. This test is often inadequate 
to distinguish between long-run and short-run 
causality, as it is primarily based on one-period-
ahead predictions. (Clive and Lin, 1995).

To capture dynamic causality encompassing 
short, medium, and long-run relationships Ding 
et al. (2006) suggested that frequency domain 
causality test is more suitable. This test enables 
the estimation of causal relationships at diff erent 
frequencies, thereby distinguishing between 
temporary and permanent causality. For this 
reason, this paper proposes the use of Breitung - 
Candelon frequency domain causality test.

The Breitung-Candelon frequency domain 
causality test identifi es the causal relationship 
between two variables across diff erent frequency 
domains within a bivariate VAR framework by 
imposing linear restrictions on the autoregressive 
parameters. This approach builds upon the earlier 
work of Geweke (1982) and Hosoya (1991) and is 
briefl y explained in the Appendix. 

Good governance, economic growth and human development in India
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The results of frequency domain causality test 
are interpreted in two different ways: the use of 
F-statistic and visual representation of results.

3.2.		Interpretation of results of frequency 
domain causality test by F- statistic

The Breitung-Candelon frequency domain 
causality test results are interpreted using 
F-statistic in the following manner: 

•	 If F-statistic ≤ F - critical value at 5 per cent 
significant level or p ≥ 0.05, do not reject null 
hypothesis of no causality, which means there 
is no causality at frequency ω.

•	 If F-statistic > F - critical value at 5 per 
cent significant level or p < 0.05, reject null 
hypothesis of no causality, which means there 
is causality at frequency ω.

Further,

•	 If null hypothesis is rejected at low frequencies, 
then there is causality in the long -run.

•	 If null hypothesis is rejected at medium 
frequencies, then there is causality in the 
medium - run

•	 If null hypothesis is rejected at high 
frequencies, then there is causality in the 
short-run -run.

3.3. Visual representation of frequency domain 
causality results

For better understanding, the results of the 
Breitung-Candelon frequency domain causality 
test can be shown with the help of graph. X-axis 
of graph shows frequency ω ∈ [0,π] in radians and 
F-statistic from the Breitung-Candelon frequency 
domain causality test is shown on Y-axis. The 
calculated F-statistic at each frequency is shown 
by solid line and dashed horizontal straight red 
line shows critical F value at 5 per cent lever of 
significance.

If F-statistic crosses the critical dashed 
horizontal straight red line, reject null hypothesis 
of no causality at that frequency.  Conversely if 
F-statistic is below the critical dashed horizontal 
straight red line, do not reject null hypothesis of 
no causality at that frequency. The relationship 
between F-statistic or p value, shape of graph and 
corresponding results can be understood with the 
help of Table 2.

Table 2: Relationship between F-Statistic or P Value, shape of graph and corresponding results

F-statistic/p value Shape of graph Result
F -statistic > Critical value of F or
p < 0.05

Solid line is above the critical 
red line

There is significant causality

F -statistic ≤ Critical value of F or
 p ≥ 0.05

Solid line is below the critical 
red line

There is no significant causality

Source: Constructed by authors.

By applying this frequency domain approach, 
the study enables a nuanced analysis of the 
causal relationships between good governance, 
economic growth, and human development across 
different time horizons. Unlike traditional time-
domain methods, the frequency domain causality 
test captures short-term (temporary), medium-

term (intermediate), and long- term(permanent). 
dynamics, providing a deeper understanding 
of how these variables interact over time. This 
approach allows for the identification of whether 
the causal effects are immediate, temporary, or 
permanent, thereby offering valuable insights for 
both academic research and policy formulation. 
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The following section presents the empirical 
findings derived from the application of this 
methodology, shedding light on the direction, 
strength, and frequency-specific nature of the 
interlinkages between good governance, economic 
growth, and human development in the Indian 
context.

4.	 Empirical results

4.1.	Descriptive statistics

Descriptive statistics and a correlation matrix 
are shown in Table 3.

Table 3: Descriptive Statistics and Correlation Matrix

Descriptive Statistics
Statistics GGI GNIPC HDI
Mean 7.41E-07 1234.008 0.566
Median -0.299 1150.422 0.565
Maximum 2.495 2067.404 0.646
Minimum -1.126 646.795 0.466
Standard deviation 1.000 457.444 0.063
Skewness 1.179 0.361 -0.133
Kurtosis 3.395 1.773 1.570
Jarque-Bera test 6.437 2.278 2.380
P-value 0.040 0.320 0.304
No. of observations 27 27 27
Correlation Matrix
GGI 1.000
GNIPC 0.739 1.00
HDI 0.589 0.970 1.000

Source: Constructed by authors.

Table 3 presents the descriptive statistics and 
correlation matrix of variables. Results reveal 
insightful trends. GGI is positively skewed and 
exhibits a leptokurtic distribution, with the Jarque-
Bera test indicating a significant deviation from 
normality. GNIPC is slightly positively skewed 
and has a flatter distribution, but the Jarque-Bera 
test confirms normality. HDI is slightly negatively 
skewed and also shows a flatter distribution, with 
normality confirmed by the Jarque-Bera test. 

The correlation matrix shows a strong positive 
correlation between GGI and GNIPC, suggesting 

that higher governance quality is associated with 
higher GNI per capita. There is a moderate positive 
correlation between GGI and HDI, indicating 
that better governance is linked to higher HD. 
Additionally, the very strong positive correlation 
between GNIPC and HDI highlights the close 
relationship between economic performance and 
HD.

4.2. Unit root test 

The results of unit root tests performed using 
ADF and PP tests are given in Table 4.

Good governance, economic growth and human development in India
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Table 4: Unit root test results

Variables
Levels First Difference

Outcome
ADF PP ADF PP

GGI -0.338 0.320 -2.661* -2.661* I(1)
GNIPC 1.284 2.402 -4.853*** -4.856*** I(1)
HDI -1.470 -1.259 -2.842* -2.842* I(1)

Source: Constructed by authors.
Note : ***, **, * represents 10%, 5%, and 1% level of significance, respectively.

Table 4 displays the unit root test results for 
GGI, GNIPC, and HDI. The results indicate that 
all three variables are integrated of order one, 
I(1). In their levels, GGI, GNIPC, and HDI show 
non-stationarity, as both the ADF and PP tests 
reveal that the p-value is more than 0.5. However, 
after the first differencing, each series becomes 
stationary: GGI, GNIPC, and HDI all exhibit 
significant results in both the ADF and PP tests, 
confirming their stationarity at the first difference.

4.3. Optimal lag-order

After assessing the order of integration, 
the optimum lag length of variables in the VAR 
model is determined. The summarised findings are 
presented in Table 5. 

Table 5: Optimal lag-order criteria based on 
VAR

Relationship Optimum Lags
GGI-GNIPC 3
GGI-HDI 3
GNIPC-HDI 4

Source: Calculated by authors.

The results of Table 5 shows that optimum lag 
length is 3 for testing GGI-GNIPC and GGI-HDI 
causality and 4 for testing GNIPC-HDI causality.

4.4. Frequency domain granger causality test 
results

In the next step, this study examines the 
frequency domain causality between GGI and 
GNIPC, GGI and HDI, and GNIPC and HDI 
across the frequencies ω = 2.5, ω = 1.5, and ω = 
0.5, which correspond to the short-run, medium-
run, and long-run, respectively. Causality in the 
short, medium, and long run indicates that the 
resulting causality is temporary, intermediate, 
and permanent. Additionally, Tastan (2015) 
recommends the use of formula 2π/ω to estimate 
the period of the causality. According to this 
formula, the period of the causality is determined 
where ω is significant, followed by calculating the 
number of periods the causal relationship lasts. 
The results are presented in Table 6.

 Table 6: Frequency domain granger causality test

Panel 1 Ho: GGI does not Granger causes 
GNIPC H1: GNIPC does not Granger causes GGI

Permanent Intermediate Temporary Permanent Intermediate Temporary
ω = 0.5 ω = 1.5 ω = 2.5 ω = 0.5 ω = 1.5 ω = 2.5
7.975** 
(0.018)

2.887   
(0.236)

2.715 
(0.257) 0.807 (0.667) 2.410*** 

(0.092)
5.461*** 
(0.065)
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Panel 1 of Table 6 focuses on exploring the 
causality between GGI and GNIPC. Next, in panel 
2 we investigate the causality between GGI and 
HDI. Finally, in panel 3 we analyse the causality 
between GNIPC and HDI using the results of 
the frequency domain causality test based on the 
Granger causality test.

In Panel 1, the analysis of Granger causality 
between GGI and GNIPC reveals mixed results. 
At the permanent frequency (ω = 0.5), there is 
significant evidence (at 5 per cent level) that GGI 
Granger causes GNIPC, though no such evidence 
is found at intermediate or temporary frequencies. 
Conversely, the evidence for GNIPC Granger 
causing GGI is weak, with marginal significance 
at intermediate and temporary frequencies, but no 
significant causality at the permanent frequency. 

 In Panel 2, the results show that GGI 
consistently Granger causes HDI across different 
frequencies, particularly at the permanent 
frequency where the evidence is significant 

(at the 5 per cent level) and marginally at the 
temporary frequency (1 per cent level). However, 
no significant causality is found from HDI to GGI 
at any frequency.

Panel 3 reveals that GNIPC consistently 
Granger causes HDI across all frequencies, with 
strong evidence at the permanent frequency and 
marginally at the intermediate frequency. There is 
some evidence of causality from HDI to GNIPC at 
the permanent frequency, but this is not observed 
at intermediate or temporary frequencies. 

4.5. Visual representation of frequency domain 
causality test results

The comprehensive results are visually 
depicted in Figures 5 for better understanding. 
Figure 5 (5.1-5.3) illustrates the Wald statistics 
for frequencies ω ∈ [0,π] computed using the 
frequency domain causality test based on the 
Granger causality test. 

Good governance, economic growth and human development in India

Panel 2 Ho: GGI does not Granger causes HDI H1: HDI does not Granger causes GGI
Permanent Intermediate Temporary Permanent Intermediate Temporary

ω = 0.5 ω = 1.5 ω = 2.5 ω = 0.5 ω = 1.5 ω = 2.5
10.251 

(0.005)* 1.694 (0.428) 5.662 
(0.058)** 2.598 (0.272) 2.622 

(0.269) 2.633 (0.268)

Panel 3 Ho: GNIPC does not Granger causes 
HDI H1: HDI does not Granger causes GNIPC

Permanent Intermediate Temporary Permanent Intermediate Temporary
ω = 0.5 ω = 1.5 ω = 2.5 ω = 0.5 ω = 1.5 ω = 2.5
28.701 

(0.000)*
42.589 

(0.000)*
60.185 

(0.000)*
4.857 

(0.088)*
2.310 

(0.314) 0.627 (0.732)

Source: Calculated by authors.
Note : ***,**,* represents 10%, 5%, and 1% level of significance, respectively.
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Figure 5: Results of frequency domain causality test based on the Granger causality test

5.1: GGI and GNIPC
a)   b) 

5.2: GGI and HDI
a)   b) 

5.3: GNIPC and HDI
a)   b) 

Source: Constructed by authors.

The key fi ndings of frequency domain 
causality test based on visual representation of 
the Granger causality test can be summarised 

as follows: Figure 5.1(a): The test statistics for 
causality from GGI to GNIPC exceed the 5 per 
cent critical value for ω=0.5, indicating a long-run 
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causal relationship between these variables and in 
Figure 5.1(b): The test statistics for causality from 
GNIPC to GGI surpass the 10 per cent critical 
value for the frequency ranges ω∈[0,1.5] and 
ω∈[0,2.5], suggesting a short- and medium-run 
causal relationship.

Figure 5.2 (a-b): The test statistic for causality 
from GGI to HDI exceeds the 5 per cent critical 
value for the frequency ranges ω∈[0,0.5] and 
ω∈[0,2.5], indicating causality from GGI to HDI. 
There is no causal relationship from HDI to GGI, 
as the statistic does not exceed the 10 per cent 
critical value for any ω.

 Figure 5.3 (a-b): A bidirectional causality 
between GNIPC and HDI is observed over 
long periods. Additionally, there is a notable 
unidirectional intermediate and temporary 
causality from GNIPC to HDI within the frequency 
ranges ω∈[0,1.0] and ω∈[0,2.5].

 Overall, the results highlight significant causal 
relationships between GG, EG, and HD in various 
frequency domains and time frames. To conclude, 
GG emerges as a robust predictor of long-term 
EG, whereas EG positively influences GG in 
the short and medium run in India. The causal 
relationship between GGI and HDI indicates that  
GG serves as a reliable predictor of HD in both 
the short and long runs, while a high HDI does not 
notably affect governance in India. Lastly, EG and 
HD act as mutual predictors in the long run, with 
EG contributing to improvements in HDI.

These findings suggest that the impact of GG 
on EG and HD is permanent. Utilising the formula 
2π/ω, we computed that a disturbance in GGI 
influences GNIPC and HDI for roughly 12.57 years 
(2π/0.5). Conversely, the effects of EG on GG are 
intermediate, with no obvious impact on HD. A 
shock in GNIPC impacts GGI for approximately 
4.19 years (2π/1.5).

These findings imply that improvements 
in governance yield long-term economic and 

human development dividends, while economic 
performance acts more immediately to reinforce 
governance structures. Furthermore, the feedback 
loop between economic growth and human 
development reinforces the importance of holistic 
development strategies.

5. Conclusion

This study revisits the dynamic relationships 
between good governance, economic growth, and 
human development in India over the period 1996 
to 2022 by employing the Breitung-Candelon 
frequency domain causality framework. Building 
upon our earlier work (Vashistha & Bishnoi, 2024), 
which utilized time-domain econometric methods 
such as Johansen Cointegration, VECM, and 
traditional Granger causality, the current analysis 
significantly advances the methodological depth 
by explicitly addressing a crucial limitation of 
the earlier approach, its inability to differentiate 
causal effects across different time horizons.

Time-domain tools are valuable in establishing 
long-run equilibrium and testing the presence of 
causality, but they treat relationships as temporally 
homogeneous, ignoring whether effects emerge 
quickly, persist moderately, or unfold slowly. In 
contrast, the frequency domain approach adopted 
here offers a powerful analytical advancement by 
decomposing causality across short, medium, and 
long-term horizons. This enables us to identify not 
only whether a causal relationship exists but also 
the time frame in which it is most effective, and 
whether it is transient or structural. The ability to 
capture direction, scale, and temporal specificity 
makes this methodology particularly suited 
for complex macroeconomic and institutional 
interactions, such as the governance–growth–
development nexus.

Our findings reveal several significant insights. 
First, good governance emerges as a strong long-
term driver of both economic growth and human 
development, reaffirming the critical role of 
effective, accountable institutions in enabling 

Good governance, economic growth and human development in India
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sustainable progress. Second, economic growth 
significantly influences governance, but primarily 
over the short and medium term, likely reflecting 
the enabling role of rising fiscal capacity and 
administrative resources that accompany economic 
expansion. Third, good governance is shown to 
contribute to human development in both the short 
and long term, underscoring its role in ensuring 
effective service delivery and access to health, 
education, and welfare. Interestingly, human 
development does not exhibit significant causal 
effects on governance at any frequency, suggesting 
that improvements in education or health do not 
automatically result in stronger institutions unless 
complemented by specific governance reforms. 
Lastly, the relationship between economic growth 
and human development is mutually reinforcing, 
especially in the long term, confirming that social 
and economic outcomes are deeply interwoven 
over time.

These results represent a substantial refinement 
over our previous study. While the 2024 analysis 
established a long-run link among the variables, 
it could not specify when interventions would 
yield the most impact. By introducing a time-
sensitive lens, the present study illustrates how 
policies must be sequenced according to their 
temporal effectiveness. Economic growth may 
help fund governance reforms in the near term, but 
institutional maturity is what sustains development 
in the long run. Similarly, while health and 
education investments yield economic benefits 
eventually, their governance underpinnings must 
be strengthened early on to maximize their reach 
and effectiveness.

This study offers a deeper and temporally 
nuanced understanding of the governance–
growth–development triangle in India. It also 
reinforces the idea that good governance should 
not only accompany development, it must lead 
it, particularly when viewed through a long-term 
structural lens. The frequency domain approach 
allows for a more layered interpretation of macro-
institutional dynamics, delivering practical 

guidance on how and when to intervene for 
maximum impact.

5.1. Policy implications

The frequency-specific findings of this study 
present a rich framework for designing governance 
and development policies that are both time-
sensitive and strategically sequenced. In contrast 
to the broader, undifferentiated recommendations 
offered by the earlier time-domain study (Vashistha 
& Bishnoi, 2024), the present analysis enables 
tailored interventions aligned with short, medium, 
and long-run objectives. 

In the short run, the results suggest that 
relatively modest improvements in governance, 
such as simplifying tax systems, reducing 
bureaucratic delays, and implementing user-
friendly digital services, can yield measurable 
gains in economic performance. These “quick win” 
reforms, including efforts like GST simplification, 
online business registration, and e-governance 
platforms, can generate momentum, especially 
during electoral cycles or reform transitions. At 
the same time, economic growth during this period 
offers governments additional fiscal space, which 
can be strategically deployed to enhance frontline 
public services. Hiring and training administrative 
staff, such as nurses, teachers, and local inspectors, 
is a productive way to use this growth dividend to 
lay the groundwork for institutional improvement.

Over the medium term, governance reforms 
need transition from tactical measures to deeper 
structural enhancements. Strengthening regulatory 
bodies, institutionalizing transparency mechanisms 
like the RTI Act expansions, and investing in 
robust tax collection and service delivery systems 
become vital. Economic growth can support these 
institutional transitions by enabling innovations at 
the state level and providing the resources needed 
to scale effective governance models. In terms 
of human development, this is the phase when 
investments in service delivery, such as improved 
school infrastructure, better health monitoring 
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systems, and digitized citizen services, start 
producing tangible outcomes. Linking incentives 
for public employees to actual service outcomes 
(e.g., student learning levels, hospital discharge 
success rates) can further improve accountability.

In the long term, the role of good governance 
becomes foundational. The enduring effects of 
strong institutions, rooted in the rule of law, anti-
corruption frameworks, and judicial efficiency, 
create a sustainable environment for both economic 
performance and social welfare. Governance 
must be embedded in macroeconomic planning, 
supported by independent audits and outcome-
based budgeting, and continuously evaluated 
through transparent feedback mechanisms. 
Human development at this stage evolves into a 
self-reinforcing driver of growth. Lifelong access 
to healthcare, skills development tailored to future 
industries, and universal basic education can 
help create a dynamic, productive, and equitable 
society. Crucially, this phase requires robust 
systems for evaluation, civic participation, and 
decentralization, ensuring that development gains 
are sustained and widely distributed.

Comparatively, while the earlier study 
highlighted the need for public sector reform and 
long-term governance investment, it did not clarify 
when such reforms would be most effective. The 
current study fills that gap by aligning policy 
interventions with their temporal efficacy. For 
example, investments in human capital, such 
as vocational training and digital literacy, must 
be matched with governance support to ensure 
efficient delivery, especially in the medium 
term. Likewise, long-term success in areas like 
healthcare or environmental management depends 
on embedding governance indicators into core 
planning metrics. 

In essence, this study underscores the 
importance of matching the scale of reform 
with the scale of influence. Short-term gains 
must be leveraged wisely to fund medium-term 
institutionalization, while enduring development 

hinges on deep-rooted governance reforms. 
The application of frequency domain causality 
enables policymakers to think beyond whether 
relationships exist and begin to ask more strategic 
questions: when do these relationships matter, how 
long do their effects last, and what combination 
of interventions yields the most sustainable 
outcomes?

This study confirms that good governance, 
economic growth, and human development 
are dynamically intertwined, with the strength 
and direction of their relationships varying 
across different time horizons. While economic 
growth can catalyze short-term institutional 
improvements and expand the fiscal envelope 
for human development, the long-term trajectory 
of sustainable development ultimately depends 
on the strength and durability of governance 
structures. The use of frequency domain analysis 
provides a novel empirical foundation for timing 
reforms and sequencing policies more effectively 
than static models allow.

Looking ahead, future research could enhance 
these findings by decomposing governance 
indicators (e.g., rule of law, corruption control, 
regulatory quality) or by applying wavelet-based 
causality techniques that integrate time and 
frequency analysis for even greater precision. 
Moreover, a regional disaggregation of the Indian 
dataset, analyzing differences across states and 
union territories, could yield critical insights into 
the spatial dynamics of causality, helping to tailor 
policy at subnational levels. 

By deepening our understanding of how, 
when, and why governance impacts development 
outcomes, this study provides not only 
methodological innovation but also a practical 
blueprint for temporally coordinated governance 
and development policy in India.
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Appendix 

Theoretical Framework of the Breitung-Candelon Frequency Domain Causality Test 

First, let 𝑧𝑧𝑡𝑡 =  [𝑥𝑥𝑡𝑡, 𝑦𝑦𝑡𝑡]′ as a two-dimensional vector comprising time series of length t = 
1,…,T. We assume that 𝑧𝑧𝑡𝑡 follows a finite-order vector autoregression (VAR) process of order p, 
represented as: 

 (L) 𝑧𝑧𝑡𝑡 = 𝜀𝜀𝑡𝑡                                                                                                                            (1) 

Where  

(L)=(11(𝐿𝐿) 
21(𝐿𝐿) 

12(𝐿𝐿) 
22(𝐿𝐿) ),   𝑧𝑧𝑡𝑡=(𝑥𝑥𝑡𝑡𝑦𝑦𝑡𝑡),  𝜀𝜀𝑡𝑡=(𝜀𝜀1𝑡𝑡𝜀𝜀1𝑡𝑡)                                                                                (2)                                                                                                                                                                     

Where: 

 (L) = I - 1𝐿𝐿 − 6 − 𝑝𝑝𝐿𝐿𝑝𝑝 is a 2 x 2 lag polynomial and  1, 6, 𝑝𝑝  are 2 x 2 autoregressive 
parameter matrices, with 𝐿𝐿𝑘𝑘𝑥𝑥𝑡𝑡 =  𝑥𝑥𝑡𝑡−𝑘𝑘  and 𝐿𝐿𝑘𝑘𝑦𝑦𝑡𝑡 =  𝑦𝑦𝑡𝑡−𝑘𝑘 . The error vector 𝜀𝜀𝑡𝑡 is assumed to be a 
white noise vector such that with E (𝜀𝜀𝑡𝑡) = 𝑂𝑂 and E (𝜀𝜀𝑡𝑡𝜀𝜀𝑡𝑡`) =  ∑, where ∑, is a positive definite 
covariance matrix. 

 let G be the lower triangular matrix of the Cholesky decomposition 𝐺𝐺`𝐺𝐺 =  ∑,−1 such that 
∑(𝑡𝑡𝑡𝑡`) = 𝐼𝐼 and 𝑡𝑡 =  𝐺𝐺𝜀𝜀𝑡𝑡.  

Given stationary variables, the moving average representation of the vector 𝑧𝑧𝑡𝑡 can be articulated 
as follows:  

(𝑥𝑥𝑡𝑡𝑦𝑦𝑡𝑡) = (L)𝜀𝜀𝑡𝑡 = (11(𝐿𝐿)12(𝐿𝐿)
21(𝐿𝐿)22(𝐿𝐿)) (

𝜀𝜀1𝑡𝑡
𝜀𝜀2𝑡𝑡)                                                                                        (3) 

(𝑥𝑥𝑡𝑡𝑦𝑦𝑡𝑡) = (L)𝑡𝑡 = (11(𝐿𝐿)12(𝐿𝐿)
21(𝐿𝐿)22(𝐿𝐿)) (

1𝑡𝑡
2𝑡𝑡
)                                                                                       (4) 

Where: 

(L)𝜀𝜀𝑡𝑡 = (L)−1 and (L) = (L)G−1.  Utilising this representation, the spectral density of 𝑥𝑥𝑡𝑡 
can be formulated as: 

𝑓𝑓𝑥𝑥(𝜔𝜔) = 1
2𝜋𝜋 {| 11(𝑒𝑒−𝑖𝑖𝑖𝑖)2| +  | 12(𝑒𝑒−𝑖𝑖𝑖𝑖)2|}                                                                        (5) 
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The causality test proposed by Geweke (1982) and Hosoya (1991) can be expressed as: 

𝑀𝑀𝑦𝑦→𝑥𝑥 (𝜔𝜔) = 𝑙𝑙𝑙𝑙𝑙𝑙 ( 2𝜋𝜋𝑓𝑓𝑥𝑥(𝜔𝜔)
| 11(𝑒𝑒−𝑖𝑖𝑖𝑖)2|

) = 𝑙𝑙𝑙𝑙𝑙𝑙 (1 +  | 12(𝑒𝑒−𝑖𝑖𝑖𝑖)2|

| 11(𝑒𝑒−𝑖𝑖𝑖𝑖)2|
)                                                   (6) 

Within this framework, if | 11(𝑒𝑒−𝑖𝑖𝑖𝑖)2| = 0, then the measures 𝑀𝑀𝑦𝑦→𝑥𝑥 (𝜔𝜔) is zero. This 
implies that 𝑦𝑦𝑡𝑡 does not Granger causes  𝑥𝑥𝑡𝑡 at frequency 𝜔𝜔. Breitung and Candelon (2006) 
demonstrated that y does not cause x at frequency 𝜔𝜔 if the following condition is met: 

|12 (𝑒𝑒−𝑖𝑖𝑖𝑖)|  =  |∑ 𝜃𝜃12,𝑘𝑘𝑐𝑐𝑐𝑐𝑐𝑐(𝑘𝑘𝑘𝑘) − 𝑖𝑖 ∑ 𝜃𝜃12,𝑘𝑘𝑠𝑠𝑠𝑠𝑠𝑠(𝑘𝑘𝑘𝑘)𝑝𝑝
𝑘𝑘=1

𝑝𝑝
𝑘𝑘=1 | = 0                                      (7) 

Where:  

𝜃𝜃12,𝑘𝑘 represents the (1, 2)th element of 𝑘𝑘, where a necessary and sufficient set of conditions is 
provided by: 

∑ 𝜃𝜃12,𝑘𝑘𝑐𝑐𝑐𝑐𝑐𝑐(𝑘𝑘𝑘𝑘) = 0𝑎𝑎𝑎𝑎𝑎𝑎 ∑ 𝜃𝜃12,𝑘𝑘𝑠𝑠𝑠𝑠𝑠𝑠(𝑘𝑘𝑘𝑘)𝑝𝑝
𝑘𝑘=1 = 0𝑝𝑝

𝑘𝑘=1                                                               (8) 

Breitung and Candelon (2006) revised these constraints by reformulating the equation for 
𝑥𝑥𝑡𝑡 in the bivariate VAR model: 

𝑥𝑥𝑡𝑡 =  𝛼𝛼1𝑥𝑥𝑡𝑡−1 + 6 + 𝛼𝛼𝑝𝑝𝑥𝑥𝑡𝑡−𝑝𝑝 + 𝛽𝛽1𝑥𝑥𝑡𝑡−1 + 6 + 𝛽𝛽𝑝𝑝𝑥𝑥𝑡𝑡−𝑝𝑝  +  𝜀𝜀1𝑡𝑡                                                (9) 

Where: 

𝛼𝛼𝑗𝑗 = 𝜃𝜃11,𝑗𝑗  𝑎𝑎𝑎𝑎𝑎𝑎 𝛽𝛽𝑗𝑗 = 𝜃𝜃12,𝑗𝑗         

The null hypothesis of Granger causality from 𝑦𝑦𝑡𝑡 to  𝑥𝑥𝑡𝑡 at frequency  𝜔𝜔 is tested by 
𝑀𝑀𝑦𝑦→𝑥𝑥 (𝜔𝜔) = 0, which is equivalent to the null linear restriction: 

𝐻𝐻0:𝑅𝑅(𝜔𝜔)𝛽𝛽 = 0                                                                                                                          (10)                                                                                                                        

Where: 

𝛽𝛽 = [𝛽𝛽1, 6,𝛽𝛽𝑝𝑝] 𝑎𝑎𝑎𝑎𝑎𝑎 𝑅𝑅(𝜔𝜔)is a 2 x p restriction matrix. 

𝑅𝑅(𝜔𝜔) =  [cos(𝜔𝜔) cos(2𝜔𝜔) 6    cos(𝑝𝑝𝑝𝑝)
sin(𝜔𝜔) sin(2𝜔𝜔) 6     sin(𝑝𝑝𝑝𝑝)]               

The F-statistic is employed to test the null hypothesis within the frequency interval, 𝜔𝜔 ∈
[0,𝜋𝜋]. This test follows a F (2, T – p) distribution for each  𝜔𝜔 ∈ [0,𝜋𝜋], where 2 is the number of 
restrictions, T shows the number of observations and p is the optimal lag length.      

For the robustness test, we applied the VAR(p) model from the Granger (1969) causality 
test. Here, p represents the optimal lag length value, and 𝑑𝑑𝑚𝑚𝑚𝑚𝑚𝑚 i is the maximum order of 
integration. This test is conducted after taking the first differences of the variables, so that variables 
are stationary. 
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Bidirectional fiscal synchronization in Karnataka: An 
empirical analysis

Shamna Thacha Paramban 1 and Anuraj P K2

Abstract

Effective fiscal management is needed for long-term economic stability, preventing unwarranted 
debt and fiscal imbalances. Fiscal reforms must address both expenditure management and revenue 
generation or focus on balancing them. This paper explores the relationship between government revenue 
and expenditure in Karnataka, focusing on its fiscal trajectory. Using annual data from 1980-81 to 
2022-23, the study employs causality and cointegration tests to examine this nexus. The findings reveal 
a bidirectional relationship between government expenditure and revenue, highlighting a coordinated 
fiscal approach in Karnataka during the study period.

JEL Classification Codes: C22; C32; H50; H62; E62

1. Introduction

The sustainability of fiscal policy has been 
a subject of considerable attention in both 
academic literature and policymaking for many 
years, due to its critical role in ensuring financial 
and macroeconomic stability. In general, fiscal 
reforms aim at both expenditure management 
and revenue mobilization simultaneously, and 
fiscal consolidation can occur either through an 
increase in revenue, a decrease in expenditure, 
or by balancing both. Similarly, if the decision to 
raise revenue and increase expenditures is made 
simultaneously, it could have an ambiguous impact 
on the deficit, which reflects the discrepancy 
between revenue and expenditure.

 Effective fiscal management is essential to 
achieving long-term growth, while preventing 
unsustainable debt levels and fiscal imbalances 
that may lead to economic instability. One key 
aspect of fiscal sustainability is the relationship 
between government revenue and expenditure, 
which has significant implications for budgetary 

1 Assistant Professor, Gulati Institute of Finance and Taxation, Thiruvananthapuram, Kerala, E-mail: shamna@gift.res.in
2 Research Scholar, Gulati Institute of Finance and Taxation, Thiruvananthapuram, Kerala, E-mail: anurajpk@gift.res.in

management and fiscal outcomes. In this regard, a 
fiscal consolidation strategy requires an evaluation 
of the initial levels of revenue and expenditure, 
along with the temporal relationship between 
them. This paper examines whether revenue 
adjustments lead to expenditure changes, or vice 
versa, thereby testing the competing hypotheses 
of fiscal synchronization, tax-spend, and spend-
tax dynamics.

2. Rationale of the study 

The rationale for selecting Karnataka lies in 
its pioneering fiscal responsibility legislation, 
consistent fiscal discipline, and expenditure 
management, making it an ideal candidate for 
testing the fiscal synchronization hypothesis. 
While previous studies (Choudhary and Sengupta, 
2009) have suggested the presence of the tax-
spend hypothesis in Karnataka, we expect that a 
new analysis, considering a different time period 
and methodology, may reveal further insights. 
Given the state’s strong fiscal performance, we 
hypothesize a synchronized relationship between 
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government revenue and expenditure. This 
study tests the fiscal synchronization hypothesis, 
examining whether revenue adjustments lead to 
changes in expenditure or vice versa, while also 
considering the competing tax-spend and spend-
tax dynamics. Unlike the one-way causality 
suggested by the tax-and-spend or spend-and-
tax hypotheses, fiscal synchronization posits that 
revenue generation and public spending decisions 
are made contemporaneously to maintain fiscal 
balance, reflecting a coordinated fiscal policy 
where changes in both revenue and expenditure 
occur simultaneously (Musgrave, 1966). 

Karnataka presents  an apt case for testing 
these hypotheses due to its adherence to fiscal 
rules and disciplined financial management. The 
state was the first in India to enact the Karnataka 
Fiscal Responsibility Act (KFRA) in 2002, ahead 
of the central government’s Fiscal Responsibility 
and Budget Management (FRBM) Act of 2003. 
The KFRA sets thresholds for key fiscal indicators, 

including eliminating the revenue deficit and 
capping the fiscal deficit at 3% of GSDP, while 
ensuring total liabilities do not exceed 25% of 
GSDP. Additionally, it mandates the preparation 
of a Medium-Term Fiscal Plan (MTFP) alongside 
the annual budget to ensure long-term fiscal 
sustainability (KFRA, 2002).

The state’s fiscal prudence is evident from its 
early adoption of the MTFP for the 2000-2005 
periods, based on the parameters recommended by 
the Eleventh Finance Commission. Karnataka met 
its fiscal targets by 2005, eliminating the revenue 
deficit and maintaining the fiscal deficit within 
the prescribed limits (see Figure 1 & 2). Despite 
temporary deviations during the 2008-09 financial 
crisis, when the state borrowed more to sustain 
public spending, Karnataka’s fiscal indicators have 
generally remained within the KFRA limits (CAG, 
2018). By 2018-19, the state had nearly eliminated 
its revenue deficit, with fiscal deficit and liabilities 
remaining below the stipulated thresholds.

Figure 1: Share of revenue and expenditure as a percentage of state income 

Source: Authors’ calculations based on data from RBI State Finances.
Note : TE=Total Expenditure, TR=Total Revenue receipts and GSDP=Gross State Domestic Product.
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Figure 2:  Trends in revenue expenditure and revenue receipts, Karnataka

Source: Authors’ calculations based on data from RBI State Finances. 

The state’s ability to maintain a surplus on the 
revenue account, except in the last years, along 
with its consistent fiscal performance, particularly 
after 2004, suggest a well-coordinated relationship 
between revenue and expenditure decisions. 
Given the state’s surplus on the revenue account, 
particularly after 2004, and its consistent fiscal 
management, we hypothesize that a synchronized 
relationship between revenue and expenditure 
exists. This assumption is further supported by 
the state’s adherence to fiscal consolidation and 
prudent debt management practices, as outlined in 
its fiscal responsibility legislation. In this context, 
our study tests whether Karnataka’s fiscal data 
supports the fiscal synchronization hypothesis or 
others.

3. Revenue–expenditure nexus 

3.1. Established hypotheses

The examination of this issue is not surprising 
because the direction of causality has important 
implications for the budget deficit of a country. 
The causal relationship between revenues and 
expenditures has attracted the attention of 
researchers in the field and has been the subject 

of several empirical papers. Theoretically, there 
are four different propositions regarding the 
revenue-expenditure relationship. The tax-and-
spend hypothesis (Friedman, Buchanan, and 
Wagner, 1978) argues that there is a positive 
causal relationship between public revenue and 
expenditure, with the government adjusting 
expenditures to the level of revenues, so that 
control of taxation is essential to limiting 
growth in government expenditure. The spend-
and-tax hypothesis of Peacock and Wiseman 
(1961; 1979) advocates that expenditures cause 
revenue, suggesting that a temporary increase in 
government expenditures in response to crises 
will lead to higher permanent taxes. That is, higher 
expenditures would lead to higher taxes. At the 
same time, the fiscal synchronization hypothesis 
argues that governments may concurrently change 
expenditures and taxes (Meltzer and Richard, 1981; 
Musgrave, 1966). Empirically, this hypothesis 
is characterized by contemporaneous feedback 
or bidirectional causality between government 
revenues and government expenditures. 

Although the tax-and-spend, spend-and-tax, 
and fiscal synchronization hypotheses are easy to 
distinguish from one another, different studies on 

Bidirectional fiscal synchronization in Karnataka
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the same country led to different conclusions. The 
Institutional Separation Hypothesis (Baghestani 
and McNown, 1994) suggests that revenues and 
expenditures are independent of one another, 
meaning the decisions on taxation are made 
independently from the allocation of government 
expenditures. The government decides separately 
about spending and revenues, so there is no long-
term relationship between government spending 
and revenues. The endogenous growth models 
suggest that the government’s tax and expenditure 
policies can affect steady-state growth rates in 
either direction. In general, a change in deficits 
is attributed to changes in government spending, 
revenue, or both, or to the growth performance of 
a state.

3.2. Empirical evidences 

The empirical findings on the relationship 
between government expenditure and revenue 
in India reveal a diverse range of findings across 
different states, affected by the time period 
considered and the methodology used. Nithin 
(2015) shows that most Indian states support the 
tax-spend hypothesis, where revenue generation 
precedes government expenditure. Akram and Rath 
(2019) offered a different perspective, suggesting 
fiscal synchronization across 26 Indian states from 
1980 to 2014 using the Dumitrescu–Hurlin panel 
causality test, highlighting the multifaceted nature 
of fiscal dynamics. State-level studies present 
further complexities. Dhanasekaran (2001), using 
Granger causality tests, identified support for the 
spend-and-tax hypothesis, where government 
expenditure drives subsequent revenue collection. 
In Karnataka, Chaudhuri and Sengupta (2009) 
observed characteristics of the tax-spend 
hypothesis, while in Tamil Nadu, no significant 
causal relationship was found, indicating an 
institutionally coupled relationship. In Kerala, 
Shamna (2023) noted weak evidence for a clear 
causal link, suggesting that the relationship 
between revenue and expenditure may not be 
robust in the state. Other state-specific studies 
show similar diversity. Mannem (2014) found 

support for the tax-spend hypothesis in Odisha, 
and Vadalamannathi and Veena (2007) identified 
similar patterns in Andhra Pradesh. Recent 
studies, including those by Mohanty and Mishra 
(2017), Meher (2020), and Pujari and Biradar 
(2022), provide additional evidence reinforcing 
the tax-spend hypothesis in various Indian states. 
Overall, these findings highlight the complexity of 
fiscal dynamics in India and the need for further 
research to better understand the interplay between 
government revenue and expenditure across states.

Recently, NITI Aayog’s Fiscal Health Index 
(FHI) ranked Karnataka in the category of fiscal 
forerunners, with an overall position of 10th in 
2022–23, marking a significant decline from its 
earlier rank of 4th in 2020–21. In the sub-indices, 
Karnataka ranked 7th in fiscal prudence, 5th in 
the quality of expenditure, and 10th in revenue 
mobilisation. The state’s overall rank affected 
by its performance on the debt sustainability 
indicator, where it ranked 16th out of 18 states, 
one of the lowest among all major states. The 
index measures debt sustainability by calculating 
the gap between the Gross State Domestic Product 
(GSDP) growth rate and the growth rate of interest 
payments. While this indicator may offer insight 
into short-term fiscal stress, it fails to capture the 
more comprehensive dimension of long-term debt 
sustainability. Notably Domar’s condition (1944), 
debt is considered sustainable when the real 
income growth rate exceeds the real interest rate 
(i.e., y − r > 0). The NITI Aayog methodology, 
which uses the growth rate of interest payments 
without adjusting for the stock of outstanding 
debt or the real interest burden, presents a limited 
assessment.

Contrary to the index’s debt sustainability 
score, Karnataka performs relatively better in 
conventional debt indicators, such as the ratio 
of interest payments to revenue receipts and 
outstanding liabilities to GSDP, when compared 
to higher-ranked states. These ratios suggest 
that Karnataka’s debt profile is not structurally 
unsustainable. The inconsistency between 
NITI Aayog’s ranking and the state’s actual 



26

fiscal indicators points to the need for a broader 
evaluative framework one that incorporates 
effective interest burden (i.e., interest payments as 
a share of the previous year’s outstanding debt), 
the primary revenue balance, and the relative 
growth of GDP and debt stock. While, the Fiscal 
Health Index offers a snapshot of short-term 
fiscal pressure, it falls short as a comprehensive 
measure of debt sustainability. A more nuanced 
understanding of Karnataka’s fiscal position must 
consider both immediate fiscal indicators and 
long-term structural dynamics.

4. Data and methodology

This study uses data covering the period from 
1980–1981 to 2022–2023 in two ways. First, 
we converted the data into real terms using the 
2011–12 base year. Second, we examined the 
ratios of total expenditure (TE) to total revenue 
(TR). Because the results might be influenced by 
the time period considered, we also performed 
a separate analysis focusing on the post-FRBM 
(Fiscal Responsibility and Budget Management) 
period.

Since the series for government expenditure 
and revenues are found to be integrated of order 
one, I (1), we attempted to test whether there exists 
a long-run equilibrating relationship between 
them. This test is based on the assumption that 
the error correction mechanism would push 
government finances toward the levels required 
by the inter-temporal budget constraint. To assess 
this, we applied the cointegration methodology of 

Johansen (1988, 1991) and Johansen and Juselius 
(1990), and our study determines optimum lag 
lengths using Schwarz Bayesian criterion (BIC). 
The null hypothesis of the Johansen - Juselius 
cointegration test is that there are at most 𝑟 
cointegrating relationships among the variables 
under consideration. Table 1 presents the results.

Initially, we examined the relationship between 
expenditure and revenue, noted as Revenue 
Receipts (RR), States’ Own Revenue (SOR), which 
includes both own tax and non-tax revenue, and 
Revenue Expenditure (RE), perceiving that most 
previous studies have focused on the connection 
between revenue expenditure and revenue 
receipts. Since we couldn’t find a significant 
relationship between these two, we extended our 
analysis by testing different combinations. When 
no statistically significant relationship was found 
between various fiscal components—including 
revenue expenditure, state’s own revenue, capital 
outlay, and revenue receipts, we tested additional 
sets of variables, including Revenue Expenditure 
excluding Interest Payments (REIP), Revenue 
Expenditure excluding both Interest Payments 
and Administrative Services. In addition, we 
tested the presence of Capital Outlay (CO) and 
Developmental Expenditure (DE), assuming these 
factors play a role when paired with Revenue 
Receipts (RR). By incorporating these additional 
variables, we aimed to capture a broader view of 
the relationship between expenditure and revenue, 
which might have been disregarded in previous 
analyses focused solely on revenue expenditure 
and revenue receipts.

Table 1: Cointegration test results 

H0 RR – RE SOR – RE RR – 
REIP SOR – DE SOR – 

REIPAS RR – CO SOR-CO

Trace Test

H0: ꭇ = 0 8.3776 
(0.4332)

9.5195 
(0.3254)

12.061 
(0.1555)

14.454 
(0.0702)

12.693 
(0.1271)

14.513 
(0.0687)

13.515 
(0.0969)

H0: ꭇ = 1 0.16329 
(0.6861)

0.0058847 
(0.9389)

0.12226 
(0.7266)

0.00020320 
(0.9886)

0.00038699 
(0.9843)

0.028822 
(0.8652)

0.018585 
(0.8916)
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H0 RR – RE SOR – RE RR – 
REIP SOR – DE SOR – 

REIPAS RR – CO SOR-CO

Lmax Test

H0: ꭇ = 0 8.2143 
(0.3655)

9.5136 
(0.2513)

11.938 
(0.1132)

14.453 
(0.0447)

12.693 
(0.0865)

14.484 
(0.0441)

13.496 
(0.0643)

H0: ꭇ = 1 0.16329 
(0.6862)

0.0058847 
(0.9389)

0.12226 
(0.7266)

0.00020320 
(0.9886)

0.00038699 
(0.9843)

0.028822 
(0.8652)

0.018585 
(0.8916)

Source: Authors’ calculations based on data from RBI State Finances.

Our initial analysis on cointegrating 
relationship between expenditures and revenues 
was not in favour of long run equilibrating 
relationship for the concerned time period. Thus, 
the Granger causality framework is used to 
examine the dependency between expenditures 
and revenues after taking the fi rst- diff erence of the 
data. That is, whether expenditure Granger causes 
revenue or revenue Granger causes expenditure.  
We used diff erent combination of revenue and 
expenditures based on the result of initial analysis. 

The testable models are represented as 
follows;

         (1)

         (2)

For example, when the null hypothesis is RE 
does not Granger cause RR, the testable model is;

        (3)

Here, Δ denotes fi rst diff erences, and P 
represents lag length. The coeffi  cients α, β, and 
γ are coeffi  cients to be estimated in the model. 
The null hypothesis in each equation posits that 
the lagged diff erences of the independent variable 
(e.g., Xt in the fi rst equation) do not signifi cantly 
infl uence the dependent variable’s change (e.g., 
Yt). Rejection of the null indicates that past 
values of one variable help predict changes in 
the other, implying short-run Granger causality. 
For example, when the null hypothesis is that 
revenue expenditure (RE) does not Granger cause 

revenue receipts (RR), the test involves examining 
whether past changes in RE signifi cantly explain 
current changes in RR, controlling for RR’s own 
past values. If the null is rejected, it indicates that 
changes in RE have predictive power over RR in 
the short run, suggesting a causal linkage from 
expenditure to revenue.

5. Results and discussion

Table 2 presents the Granger causality test 
results based on a two-way approach: fi rst, by 
examining diff erent combinations of revenue 
and expenditure components; and second, by 
analysing the same relationships as a proportion 
of total revenue and total expenditure. The 
analysis initially reveals no signifi cant causality 
between states’ own revenue and total revenue 
expenditure, suggesting that overall spending 
does not dynamically respond to states’ revenue-
generating capacity, nor does revenue generation 
respond to aggregate expenditure trends. However, 
when revenue expenditure is disaggregated by 
excluding interest payments and administrative 
services, typically considered non-developmental 
and committed expenditures, at  10% signifi cance 
level, a bidirectional causality is detected: states’ 
own revenue Granger-causes development-
focused expenditure, and the latter, in turn, 
Granger-causes own revenue. This fi nding points 
to a productive and responsive fi scal relationship, 
where development-oriented spending connects 
with revenue mobilization, possibly through 
enhanced economic activity or institutional 
effi  ciency.
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Table 2: Granger causality test results

Relationship Test-Statistic and Inference
Revenue Receipts Granger-causes Revenue Expenditure 0.129912 (0.3841) No
Revenue Expenditure Granger-causes Revenue Receipts −0.0748999 (0.70280) No
States' Own Revenue Granger-causes Revenue Expenditure 0.161695 (0.2480) No
Revenue Expenditure Granger-causes States' Own Revenue −0.328489 (0.0705) * Yes
States' Own Revenue Granger-causes Revenue Expenditure 
excluding Interest Payments and Administrative Services 0.267150 (0.1000) * Yes

Revenue Expenditure excluding Interest Payments and 
Administrative Services Granger-causes States' Own Revenue −0.308834 (0.0548) * Yes

Source: Authors’ calculations based on data from RBI State Finances.
Note: *Significant at 10% level.

The second layer of analysis, reported in 
Table 3, considers the same variables expressed as 
proportions of total revenue and total expenditure. 
Under this specification, the results exhibit 
statistically significant evidence of bidirectional 
causality: revenue receipts Granger-cause 

revenue expenditure at the 1% level (p < 0.01), 
while expenditure Granger-causes receipts at the 
5% level (p < 0.05). This proportional analysis 
captures the synchronization of fiscal flows 
relative to overall budget size3.

Table 3: Granger causality test results –as a percentage of TE and TR 

Relationship Test-Statistic and Inference
Revenue Receipts Granger-causes Revenue Expenditure 0.112075 (0.0057) *** Yes 
Revenue Expenditure Granger-causes Revenue Receipts -1.17376 (0.0448) ** Yes 

Source: Author’s calculations based on data from RBI State Finances.
Note: *** (or ** ) Significant at 1 (or 5) % level.

3 The result reflects when taken as a ratio of total expenditure to total revenue. While the study by Choudhary and Sengupta 
demonstrates (2009) the tax-spend hypothesis for Karnataka during the 1980-2005 period, we couldn’t find such a strong 
Granger causality relationship (Table.2). But, when we analyzed the data using the ratio of total expenditure (TE) to total 
revenue (TR), we found a stronger causality between revenue expenditure (RE) and revenue receipts (RR) for Karnataka 
supporting fiscal synchronization hypothesis (Table 3). Since the results may have been affected by the time period considered, 
we also conducted a separate analysis focusing on the post-FRBM (Fiscal Responsibility and Budget Management) period. 
Interestingly, the test results remained consistent with those for the whole period.

6. Conclusion and implications

This study examines the relationship 
between government expenditure and revenue 
in Karnataka. The findings reveal bidirectional 
causality, supporting the fiscal synchronization 
hypothesis. Unlike the earlier study by Choudhary 
and Sengupta (2009), which identified a one-way 

tax-spend relationship, this analysis based on the 
ratio of total expenditure to total revenue indicates 
a balanced interaction, where both revenue 
and expenditure influence each other over the 
examined period. This suggests that Karnataka’s 
fiscal policies are aligned, with revenue and 
expenditure adjustments occurring in tandem, 
contributing to fiscal stability.

Bidirectional fiscal synchronization in Karnataka
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The results highlight the importance of fiscal 
discipline and provide valuable insights into the 
sustainability of Karnataka’s fiscal policy. They 
imply that revenue and expenditure decisions in 
the state have been made in a coordinated manner, 
reflecting a deliberate and synchronized approach 
to fiscal management. These findings contribute 
to the broader discourse on fiscal policy design, 
particularly in the context of state-level fiscal 
management in India, and underscore the need for 
integrated revenue-expenditure planning to ensure 
long-term fiscal health.
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State budget announcements for climate action: 
A comparative analysis of 2025-26 budgets of nine 

Indian states
Ashok Rao 1 and Apoorva Chandra 2

Abstract

India’s commitment to climate action is evident from its Nationally Determined Contributions (NDCs) 
and Net Zero target by 2070. While national frameworks like the National Action Plan on Climate Change 
(NAPCC) and National Adaptation Plan (NAP) guide national-level climate action, states play a crucial 
role in building resilience and enabling low-carbon transitions. The annual state budget is an important 
fiscal tool to allocate resources for climate action. This article presents findings from a keyword-based 
analysis of the 2025–26 budget speeches of nine Indian states. It covers 40 climate-related announcements 
under four themes: climate policy, institutions for climate action, climate-focused programs and schemes, 
and climate-resilient infrastructure. The findings indicate a growing integration of climate priorities into 
state budgets. However, variations exist in the manner climate actions are presented, their detailing, and 
inclusion of performance information. The article recommends the adoption of “green budgeting” to 
systematically integrate climate considerations into public financial management.
JEL Classification Codes: H760, Q540, Q580

1.	 Introduction

India has announced its commitment to 
achieve Net Zero carbon emissions by 20703 
and has put forth its climate ambitions in its 
Nationally Determined Contributions (NDCs)4.  
The country is making steady progress toward 
this goal, including a significant expansion in 
renewable energy capacity and development of 
policy frameworks such as the National Action 
Plan on Climate Change (NAPCC), the National 
Adaptation Plan (NAP), and more recently a 
consultation draft framework of India’s Climate 
Finance Taxonomy. While these frameworks 
set the direction at the national level, states 

1 Practicing Chartered Accountant and Executive Director, MaGC (Management and Governance Consulting Pvt. Ltd.), No. 
253, 1st A Main, AMS Layout, Vidyaranyapura, Bengaluru – 560097, E-mail: ashok@magc.in 
2 Consultant, MaGC (Management and Governance Consulting Pvt. Ltd.), ‘Guru Kripa’, #575/A, 75th ‘C’ Cross, 6th Block, 
Rajajinagar, Bengaluru – 560010, E-mail: apoorva.c@magc.in
3 Press Information Bureau, India’s Commitment under Panchamrit at COP26 – Summary, November 3, 2021, https://www.
pib.gov.in/PressReleasePage.aspx?PRID=1795071.
4 India submitted its updated NDCs in August 2022 and is due to submit its next update in 2025. United Nations Framework 
Convention on Climate Change (UNFCCC), NDC Registry – India, accessed May 20, 2025, https://unfccc.int/NDCREG.

play a critical role in transforming these goals 
into action. Through their State Action Plans on 
Climate Change (SAPCCs) and programs, states 
are playing their part in building climate resilience 
and enabling low-carbon growth. 

In this context, annual state budgets stand 
out as powerful fiscal policy instruments—
offering a window into the state governments’ 
climate priorities and a mechanism to fund their 
climate actions. This article presents key findings 
from a comparative analysis of climate-related 
announcements in the 2025–26 annual budget 
speeches of nine Indian states (Andhra Pradesh, 
Arunachal Pradesh, Assam, Delhi, Gujarat, 
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Karnataka, Odisha, Rajasthan, and Tamil Nadu), 
highlighting emerging trends, innovations, and 
areas for improvement.

2.	 Methodology

The objective of the analysis is to understand 
how state governments are using their annual 
budgets to drive climate action. The nine study 
states were selected based on the geographic 
spread, population, and past incidence of extreme 
weather events such as heavy rainfall, floods, 
cyclones, heatwaves, and droughts.

As a first step, a keyword search was 
performed on each budget speech for words 
commonly associated with climate change or 
climate action. This included words like ‘climate’, 
‘mitigation,’ adaptation’, ‘green’, ‘environment’, 
pollution’, ‘disaster’, ‘carbon’, and ‘renewable’. 
Relevant paragraphs mentioning the keywords 
were extracted for further analysis. Generic 
mentions of keywords without associated budget 
announcement or financial allocation were 
excluded. Unrelated mentions (for instance, 
“green” used for “green corridor” or “climate” used 
in “conducive climate” without environmental or 
climate context) were also excluded. 

For each relevant mention, details such as the 
state, the climate announcement, and budgetary 
allocation (where specified) were tabulated. 
Further, each budget announcement was identified 
with the type of climate action it supported 
(mitigation or adaptation).5 A deeper analysis 
enabled the announcements to be grouped under 
four themes, namely:

1.	 Climate Policy
2.	 Institutions for Climate Action

3.	 Programs and Schemes with Climate 
Focus

4.	 Climate-resilient Infrastructure

Our  analysis is subject to few limitations. 
First, variations in detailing and presentation 
of the budget speeches may have affected the 
information available for analysis. Second, the 
analysis is confined to information mentioned in 
the 2025–26 budget speech, thereby excluding 
climate policies and actions not reflected in these 
announcements. Third,  the focus on a single fiscal 
year excludes continuing initiatives from prior 
years (unless specifically called out in the 2025-26 
budget speech) or broader long-term policy trends 
not mentioned in the budget speech.

3.	 Findings

3.1. Climate policy 

While multiple states have announced 
specific policy measures towards climate action, 
the ambition level and clarity of such policy 
announcements in the budget varies from state to 
state. 

Tamil Nadu has announced that it will put in 
place an ‘Integrated Renewable Energy Policy’ 
to consolidate existing policies for promotion of 
renewable energy in the state.6 Andhra Pradesh 
(AP) has also announced a push under the ‘AP 
Integrated Clean Energy Policy 2024’ to make the 
state a Green Hydrogen Hub.7 

The Odisha Government proposes ‘enhanced 
incentives’ across all electric vehicle (EV) 
segments under the ‘Green Odisha EV Policy’8 to 
achieve 20% of total vehicle registrations, without 

5 Mitigation actions aim to reduce or prevent greenhouse gas (GHG) emissions, thereby limiting the extent and pace of long-
term climate change. Adaptation actions are measures taken to adjust to the current or expected impacts of climate change.
6 Finance Department, Tamil Nadu, Budget Speech 2025–26, 2025, https://cms.tn.gov.in/cms_migrated/document/docfiles/
budget_speech_e_2025_2026.pdf
7 Finance Department, Andhra Pradesh, Budget Speech 2025–26, 2025, https://apfinance.gov.in/...Bud@et25-26/documents/
SpeechEnglish.pdf
8 Finance Department, Odisha, General Budget Speech 2025–26 (Part II), 2025, https://finance.odisha.gov.in/sites/default/
files/2025-02/Part-II%20General%20Budget%20Speech%202025-26_Eng.pdf
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mentioning the amount allocated towards these 
incentives.9 In contrast, Karnataka’s proposed 
‘Clean Mobility Policy 2025–30’ reflects a more 
concrete and ambitious approach.10 It not only 
aims to accelerate EV adoption but also positions 
clean mobility as an economic opportunity by 
seeking Rs.50,000 crore in investment and the 
creation of one lakh jobs by developing a state-
wide cluster-based clean mobility value chain. 
Rajasthan’s budget introduces a ‘Vehicle Scrap 
Policy’ that bans all vehicles older than 15 years11, 
effectively removing the difference in treatment of 
private and commercial vehicles.12 

Assam’s budget speech13 reinforces the 
state’s commitment to adopt emerging market-
based financing mechanisms like carbon credit 
trading - the announcement of a “Carbon Credit 
Framework” builds on prior actions which include 
a Memorandum of Understanding (MoU) with 
NABARD Consultancy Services (NABCONS) 
to develop and operationalise the framework.14  
Similarly, Karnataka’s proposed ‘Agro-forestry 
and Carbon Credit Policy’ in State Budget 2025-
26 reflects a strategic move to align agriculture 
and forestry with climate goals. By promoting 
high carbon-retaining tree species on farmland, 
it aims to boost farmer incomes while enhancing 
carbon sequestration-supporting mitigation and 
tapping into emerging carbon markets.

3.2. Institutions and climate action

In addition to an enabling policy environment, 
institutions that can anchor and drive large-scale 
climate action are necessary. States have been 
establishing new institutions to spearhead their 
climate action efforts. 

Tamil Nadu’s 2025-26 budget places 
institutional development at the core of its climate 
strategy – it has announced the establishment of 
a Basic Sciences and Mathematics Institute for 
research and solutions on emerging challenges like 
global warming, climate change, and renewable 
energy storage, a Marine Resource Foundation to 
promote sustainable practices such as mangrove 
conservation and modern fishing, and a State 
Institute of Disaster Management to improve 
disaster management capacities in the state. 
Karnataka’s budget proposes the creation of the 
Karnataka Forest, Wildlife and Climate Change 
Mitigation Foundation to channel Corporate 
Social Responsibility (CSR) contributions toward 
climate initiatives—a first-of-its-kind mechanism 
in India. The state has also announced the 
formation of an expert committee to re-delineate 
agro-climatic zones—last revised several decades 
ago—signaling a proactive approach to climate-
resilient agricultural planning.

Arunachal Pradesh has also taken a significant 
step by signing an MoU under the CITIIS 2.0 

9 The Odisha Electric Vehicle Policy, 2021 provided incentives for all vehicle categories, with a maximum subsidy of ₹50,000 
for four-wheelers. In 2023, the incentive structure was revised, increasing the maximum subsidy to ₹1.5 lakh to boost EV 
adoption. The original policy and its subsequent amendments can be accessed here: https://ct.odisha.gov.in/sites/default/
files/2023-07/EV%20Policy%20-%202021%28Amended%202023%29_0.pdf
10 Finance Department, Karnataka, Budget Speech 2025–26, 2025, https://finance.karnataka.gov.in/uploads/media_to_
upload1741332694.pdf
11 Point no. 6 under paragraph 129 of the budget speech states that the policy prohibits the use of ‘vehicles’ over 15 years. This 
has been assumed to mean a general ban on both types of vehicles – private and commercial.
12 The Government of India rules in this regard still makes the distinction between commercial (transport) and private (non-
transport) vehicles: Press Information Bureau, Road Transport & Highways Minister, Shri Nitin Gadkari Announces Vehicle 
Scrapping Policy, March 18, 2021, https://www.pib.gov.in/Pressreleaseshare.aspx?PRID=1705811
13 Finance Department, Assam, Budget Speech 2025–26, 2025, https://finance.assam.gov.in/portlets/assam-budget-2025-26.
14 NABCONS, Event Archive, accessed May 20, 2025, https://www.nabcons.com/media/event_details/11/archive
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program15 to establish a State Climate Centre for 
Cities, which will enhance evidence-based urban 
climate planning.16 Assam has also announced the 
setting up of a Climate Centre with interactive 
displays to educate citizens on environmental 
sustainability.

3.3. Programs and schemes with climate focus

State governments are increasingly 
implementing climate initiatives through their 
own schemes, while also leveraging financial and 
investment support from the Union Government.

Karnataka has proposed the induction of over 
14,000 electric buses—up from just over 700 in 
2024-25—under the Union Government’s PM 
e-DRIVE and PM-eBus Sewa schemes.17 These 
policy initiatives not only allow the state to access 
central incentives but also encourage private 
sector participation through the Payment Security 
Mechanism (under PM-eBus Sewa), which 
ensures timely payments to bus operators. Tamil 
Nadu has also announced a move from diesel to 
CNG buses.

As part of its first Green Budget, the Rajasthan 
government has introduced several new initiatives, 
including the ‘Rajasthan Circular Economy 
Incentive Scheme – 2025’.18 The scheme offers a 
Rs.2 crore grant for research and development in 
recycling and reuse technologies and provides an 
additional 0.5% interest rebate on loans for micro, 
small and medium enterprises (MSMEs) and 
startups in the circular economy sector. 

Assam and Odisha are turning to technology, 
particularly Artificial Intelligence (AI), to address 
climate-related challenges. Assam’s ‘Vision 
for Future Assam’ identifies AI and data-driven 
climate-smart agriculture as a key strategy for rural 
prosperity beginning in 2025–26—highlighting the 
growing intersection of innovation, sustainability, 
and development. Odisha’s AI Mission also aims 
to position the state as a national AI hub, with 
applications extending to climate change among 
other sectors.

Furthering their focus on the marine system, 
Tamil Nadu and Odisha have announced measures 
to obtain blue flag certification19 for their beaches, 
in addition to providing large allocations for 
expanding green cover in the state.

Gujarat has announced a Climate Change 
Fund to promote green technology and address 
climate change-related issues in the state.20

3.4. Climate-resilient infrastructure

In addition to introducing climate-
considerations in infrastructure projects across 
sectors, States are making targeted budget 
allocations towards developing climate-resilient 
infrastructure—to better withstand climate-
induced weather events (adaptation) and support 
the transition to low-carbon systems (mitigation).  

Karnataka has allocated Rs.3,000 crore to 
build a comprehensive drainage network and 
sewage treatment plants in Bengaluru to mitigate 
urban flooding. The state also proposes to develop 

15 National Institute of Urban Affairs (NIUA), City Investments to Innovate, Integrate and Sustain (CITIIS), accessed May 20, 
2025, https://citiis.niua.in/
16 Finance Department, Arunachal Pradesh, Budget Speech 2025–26, 2025, https://www.arunachalbudget.in/docs/speech1.
pdf
17 About PM e-Drive and PM e-Bus Sewa schemes: Press Information Bureau, Implementation of E-Buses Scheme, December 
6, 2024, https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=2081560
18 Finance Department, Rajasthan, Budget Speech 2025–26, 2025, https://finance.rajasthan.gov.in/docs/budget/
statebudget/2025-2026/BudgetSpeech202526.pdf
19 An international eco-label awarded to beaches, marinas, and sustainable boating tourism operators that meet high 
environmental and quality standards.
20 Finance Department, Gujarat, Budget Speech 2025–26, 2025, https://financedepartment.gujarat.gov.in/Budget-speech.html
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a public-private-partnership (PPP) model for 
facilitating earnings from biogas and carbon 
credits from waste generated in sewage treatment. 
Addressing the persistent issue of cleaning of river21 

Yamuna, Delhi has announced the establishment 
of 40 decentralised sewage treatment plants to 
prevent sewage water from entering the river.  
Tamil Nadu has proposed building new reservoirs 
to tackle its prolonged water problems and other 
innovative solutions such as constructing ‘sponge 
parks’ across the Chennai Metropolitan Area to 
improve flood resilience and enhance groundwater 
recharge.

On the mitigation front, Gujarat has announced 
budgetary support for solar rooftop systems on 
government buildings and a new renewable energy 
park to expand clean energy adoption. It has also 
made allocations for climate-resilient roads and 
bridges. Tamil Nadu budget proposes a 4,000 
Megawatt-hour battery energy storage system that 
will support the transition to renewable energy 
sources to meet its increasing electricity demand.  

With support from the Smart Cities Mission, 
Tamil Nadu and Rajasthan are building eco-cities 
focused on low-carbon growth, efficient resource 
use, and climate resilience. Tamil Nadu is planning 
integrated cities with green energy systems, while 
Rajasthan’s ‘waste-to-wealth parks’ promote 
circular economy solutions. These reflect a shift 
toward sustainable urban development.

Meanwhile, Assam is prioritising green 
innovation by proposing the development of 
India’s first ‘bamboo city’ using low-emission 
construction materials for government buildings, 
and establishing a ‘green packaging industrial hub’ 
dedicated to sustainable packaging technologies 
like bioplastics and banana fiber-based alternatives.

4.	 Findings and Insights 

Within the larger canvas of climate action, 
the focus areas differ from state to state. The 
extent of detailing of climate-related measures in 
the budget speech also differs. Nevertheless, the 
announcements clearly indicate that states place 
climate change and climate action among their top 
development priorities and are willing to commit 
significant budget allocations towards climate 
action. Major findings from the analysis are given 
below.

4.1. Keyword mentions22 : Although not a 
sole indicator of the emphasis (or its absence) on 
climate action, a keyword analysis throws some 
interesting insights. Table 1 shows the distribution 
of the occurrence of keywords. The maximum 
occurrence of climate-relevant keywords is in 
the budget speech of Tamil Nadu. Eight of the 
nine state budget speeches mention the word 
‘climate’ at least once, with the word appearing 
five or more times in the speeches of Assam, 
Gujarat, Karnataka, and Odisha. ‘Green’ and 
‘environment’ seem to be more commonly used, 
given their occurrence in all nine budget speeches, 
and with ‘green’ used ten times or more in the 
budget speeches of Gujarat and Rajasthan. One 
can find the highest mentions of ‘disaster’ in the 
budget speech of Odisha (nine times), which is not 
surprising given the vulnerability of the state to 
cyclones and floods. ‘Carbon’ features frequently 
in three budget speeches—Assam, Karnataka, and 
Tamil Nadu—reflecting the focus on carbon credit 
frameworks and net-zero targets. The Delhi budget 
speech mentions ‘pollution’ most frequently (nine 
times), which is indicative of the massive air and 
water pollution challenges the state is facing.

21 Finance Department, Delhi, Budget Speech 2025–26, 2025, https://finance.delhi.gov.in/sites/default/files/Finance/marquee-
files/budget_speech_english_0.pdf
22 As explained earlier, non-contextual references have been omitted. Although climate-relevant keywords have been mentioned 
more frequently than shown in the Table 1, only unique mentions have been considered in the analysis.
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Table 1: Keyword appearance in 2025-26 annual budget speeches

Source: Compiled by authors from the nine state budget speeches.

4.2. Prominence to climate action - dedicated 
sections versus sectoral integration: Assam, 
Gujarat, Odisha, and Tamil Nadu stand out for 
including dedicated Climate Change sections in 
their budget speeches 23 Other states have presented 
their climate actions under multiple departments 
like forest, agriculture, energy, industries, urban 
development, and disaster management. 

4.3. Types of climate action: Of the 40 
climate-related measures analysed, 27 are 
mitigation actions—primarily focused on emission 
reduction, such as inducting EV buses into 
public transport; enhancing carbon sinks through 

afforestation; or facilitating low-carbon transitions 
seen in Rajasthan’s Circular Economy Incentive 
Scheme. Eleven measures are adaptation actions. 
These include efforts to improve resilience, such 
as Gujarat’s investment in climate-resilient roads, 
Tamil Nadu’s proposal to build new reservoirs 
to address water shortages, or location-specific 
solutions like sponge parks in the Chennai 
metropolitan area. Two initiatives—Gujarat’s 
Climate Change Fund and Odisha’s AI Mission—
incorporate both mitigation and adaptation 
elements. Figure 1 shows the distribution of 
climate actions by type. 

23 Assam budget 2025-26 has presented announcements under a section dedicated to the Science, Technology and Climate 
Change Department.
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Figure 1: Distribution of announcements by type of climate action

Source: Prepared by authors based on analysis of nine state budget speeches.

4.4. Common climate priorities: Energy, 
mobility, land use, and biodiversity commonly 
emerge as top climate priorities across state 
budgets. This is on expected lines, given that 
these sectors contribute the maximum to climate 
change. Disaster management is the other focus 
area, which indicates that states are increasing 
their attention to adaptation, realising that certain 
climate change impacts are irreversible. 

4.5. All-round focus: As the discourse around 
climate change intensifies, we see a perceptible 
shift in the manner state governments are dealing 
with the issue. While initially, one would find a 
handful of announcements on climate-related 
infrastructure investments in state budgets, states 
are now adopting a more holistic approach by 
announcing climate-related policies, institutional 
changes, and capacity enhancement measures 
alongside programs and schemes and infrastructure 
investments for climate action.

4.6. Knowledge management: Realising that 
the landscape of solutions to address climate change 
is still evolving, we can see state governments 
willing to commit budgetary resources behind 

study, research, and knowledge management on 
climate topics. On the other hand, it also indicates 
that states see concrete returns accruing from such 
investments – financial as well as non-financial in 
terms of better competitiveness of various sectors 
and improved quality of life for citizens. 

4.7. Aligning with global and national 
climate policy and technology shifts: It is 
heartening to see states demonstrating foresight 
in preparing their economies to adapt to global 
changes in climate policy such as cross-border 
carbon adjustment tariffs. This is evident from 
Rajasthan’s ‘green audits’ for highly polluting 
industries, and Tamil Nadu’s climate-linked trade 
policies, and blue flag certification for beaches 
in Tamil Nadu and Odisha. Likewise, we can see 
states preparing for the impending opening of 
voluntary carbon markets in India with several 
states announcing carbon credit generation 
measures in their budgets. States are not hesitating 
to put money behind experimenting with emerging 
clean technologies like green hydrogen, sponge 
cities, mass energy storage systems, and artificial 
intelligence. 
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4.8. Green budgets: Among the nine states 
covered, Odisha 24 and Rajasthan 25 present a 
separate Green Budget for 2025-26. A green 
budget helps identify environment and climate 
investments distinctly and track their execution 
and ultimate outcomes. It is also a significant 
step towards transparent budget disclosure and 
improves the credibility of the state’s climate 
change efforts.

In addition to Odisha and Rajasthan among 
study states, Assam, Bihar, Meghalaya, and 
Puducherry have also been presenting green 
budgets26. These budgets, anchored in their 
respective SAPCCs and aligned with the NAPCC, 
identify climate-vulnerable sectors and track 
associated public expenditures. The budgets 
cover nine common sectors: agriculture and 
allied activities, forestry and biodiversity, water 
resources, energy, science, technology and climate 
change, disaster management, health, transport, 
and urban and rural development.

States include additional sectors in their green/
climate budgets reflecting local priorities. For 
instance, Bihar’s green budget tracks expenditures 
in the sugar industry, while Puducherry’s green 
budget includes fisheries. Meghalaya includes 
the Home Department due to its role in disaster 
management. Further, Bihar uses the objective of 
the scheme as a determinant for inclusion—for 
example, tracking expenditures under the Pradhan 
Mantri Gram Sadak Yojana, which employs green 
technologies in road construction.

While the overall approach to green budgeting 
is broadly similar across states, climate budget 
tagging methodologies vary 27. Odisha employs 
a more advanced framework, conducting an 
appraisal to determine each sector’s exposure to 
climate risk. Programme-level linkages to climate 
change are assessed along two dimensions: the 
extent to which a programme enhances resilience 
(Climate Change Relevance Share) and the degree 
to which it is vulnerable to climate impacts in the 
absence of appropriate planning interventions 
(Climate Change Sensitivity Share). Based on 
these assessments, programmes are categorised 
into high- or low-risk using a matrix. In contrast, 
Meghalaya adopts a simpler model, tagging 
department-wise budget allocations separately 
for mitigation and adaptation. Puducherry maps 
programmes to specific themes, activities, and 
relevant Sustainable Development Goals (SDGs). 

Likewise, while the format of budget 
presentation is generally comparable across states, 
Bihar stands out in benchmarking performance on 
sustainability and climate indices against national 
averages 28.

5.	 Recommendations

a.	 Improving presentation of climate actions: 
Both methods of presenting climate 
announcements in the budget speech, namely, 
presenting all announcements under an 
exclusive section on ‘climate change’ or 
showing individual announcements separately 

24 Finance Department, Odisha, Climate Budget 2025–26 with CCIA Annexure, 2025, https://finance.odisha.gov.in/sites/
default/files/2025-03/Appended%20Climate%20Budget%202025-26%20with%20CCIA%20Annexure_0.pdf.
25 Finance Department, Rajasthan, Climate Budget Volume IV (2025–26), 2025, Climate Budgets: https://finance.rajasthan.
gov.in/docs/budget/statebudget/2025-2026/Vol4e.pdf
26 Assam published its first green budget in 2023-24. However, the website of the finance department does not present a 
separate statement for 2025-26.
27 Just like how a baggage tag of every piece of baggage at the airport mentions details of its owner, flight and so on, Climate 
Budget Tagging (CBT) entails attaching a ‘climate tag’ to every line item of the government budget. To know more about CBT, 
read ‘Climate Budgeting powered by Climate Budget Tagging: An Effective PFM Tool in the Fight Against Climate change’ 
at https://resource.cdn.icai.org/73869cajournal-may2023-13.pdf
28 For more insights on the climate budget practices adopted by the states, see ‘A Comparison of Climate Budgets Presented 
by State Governments in India’ at https://resource.cdn.icai.org/79701cajournal-apr2024-13.pdf
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under each department, have their unique 
utility for readers. An effective presentation 
approach to communicate the state’s climate 
initiatives clearly could be to list climate 
actions under individual relevant departments 
and additionally provide a summary or 
annexure of all climate announcements in one 
place.

b.	 Specificity and clarity in announcements: 
Several announcements in the budget speeches 
analysed were observed to be presented 
merely as statements. Since the budget is a 
key public-facing document and a tool for 
legislators to inform citizens, speeches should 
go beyond simple declarations. They must 
include details such as financial allocations 
and broad action plans to provide context and 
demonstrate clear intent to integrate broader 
policy and economic planning with climate 
action.

c.	 Integrating performance information: The 
state budget serves not only as a platform for 
new announcements but also as a record of 
progress against past commitments and policy 
direction. While all states have developed 
SAPCCs, budget speeches rarely provide 
updates on their implementation or alignment 
with fiscal planning. This underscores the 
relevance of green budgeting frameworks. 
Odisha’s green budget, for example, 
maps national and international climate 
commitments—up to COP29—and links them 
to specific state-level actions. Additionally, 
incorporating performance indicators such as 
GHG reductions, emission intensity, outcomes 
of past mitigation efforts, and progress against 
relevant Sustainable Development Goals 
(SDG) would enhance transparency and 
demonstrate sustained climate commitment.

d.	 Adopting green budgeting: States should 
attempt to present a “green budget” along 
with the main budget. This will help them 
leverage the benefits of green budgeting 
practices such as linking expenditure to 
climate action, identifying funding gaps, and 
aligning investments with climate priorities. 
Odisha’s green budget, for instance, was 
based on an analysis of the actual, revised, 
and budget estimates of climate-related 
expenditure across eleven departments. The 
analysis revealed that sectors like agriculture, 
disaster management, energy, and forestry 
have high climate relevance—highlighting 
strong potential for targeted adaptation and 
mitigation efforts 29. 
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Does social capital improve management of fiscal 
policy? Evidence from India

Shiv Kumar 1

Abstract
The present paper shows the relation between social capital and fiscal policy management based 

on field survey data collected from 1325 individuals by World Values Survey, Wave 7 in India in 2023. 
Social capital is measured as the additive score of the membership of people in local groups and active 
participation in these groups. At national level, mean score for individuals on the social capital index 
is 25.66 points out of possible 100 points. Among the states, Bihar has the highest mean score on social 
capital followed by Maharashtra. Using the composite Fiscal Health Index (FHI) score, as computed by 
NITI Aayog (2025) for 18 major states in India, it is found that a state with high social capital has better 
fiscal health, and allocated more funds on social and infrastructural activities than a state with low level 
of social capital.
JEL Classification Codes: D71, H3, Z13.

1. Introduction

Social capital is an evolving concept. It 
relates to the social norms, networks and trust that 
facilitates cooperation within or between groups. 
Social capital can generate benefits to society 
by reducing the transaction costs, promoting 
cooperative behaviour, diffusing knowledge 
and innovations, and through enhancements 
to personal well-being and associated spill-
overs (Productivity Commission, 2003). Fiscal 
performance in India can also be based on social 
trust on fiscal institutions that emphasizes social 
need for economic development. Social capital 
indirectly controls the fiscal performance of 
the elected      government (Dinda, 2018). The 
structural dimension of social capital plays a role 
in expanding information channels. In contrast, 
the relational dimension of social capital works 
through shared norms and trust, eventually 
improving people’s fairness perception (Wang et 
al., 2023). 
1 Associate Professor of Economics, A.S. College, Khanna, Punjab, India – 141 417. E-mail: shiv7.kumar7@gmail.com
2 Since Wave 2 (1990-94), Indian data collection is a regular feature of World Values Survey; Wave 3 (1995-98), Wave 4  
(1999-2004), Wave 5 (2005-09), Wave 6 (2010-14), Wave 7 (2017-22). The work on Wave 8 (2024-26) is in progress. The 
WVS-8 questionnaire has been elaborated with inclusion of such new topics as political trust, authoritraianism and populism,  
migration, climate change and family planning.

In this paper the relation between social 
capital and effective implementation of fiscal 
policy is analyzed using the field survey data 
collected by World Values Survey 2, Wave 7 in 
India (Haerpfer et al., 2022) and by NITI Aayog’s 
Fiscal Health Index (NITI Aayog, 2025). Social 
capital is measured as the additive score of the 
membership of people in local groups and active 
participation in these groups. To check the fiscal 
health of states, the composite Fiscal Health Index 
(FHI) score, as computed by NITI Aayog (2025) 
for 18 major states in India, is used.  

Rest of the paper is organized as follows. 
Following introduction, second section presents 
alternative perspective of social capital. 
Methodology and data are given in section three. 
Section four measures the social capital in India. 
Section five presents the fiscal health index and 
evaluates the relationship between fiscal policy 
and social capital in India. Section six include 
conclusion and implications. 
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2. Alternative perspectives of social capital

One of the pioneers in the study of social 
capital is Hanifan3 (1920) who argued that “social 
capital…refer(s) to…those tangible assets (that) 
count for most in the daily lives of people, namely: 
goodwill, fellowship, sympathy, and social 
intercourse among the individuals and families 
who make up a social unit.”  Other include, Jacobs 
(1961), Bourdieu and Passeron (1977), Loury 
(1977) [As cited in Woolcock, 1998], and Meehan 
et al. (1978). Bourdieu (1984; 1986) developed 
the concept of social capital during the 1970s and 
1980s, but it attracted much less attention than 
other areas of his social theory. In the past 30-35 
years, Putnam (1993; 1995) and Coleman (1988; 
1990) are credited with bringing the term “social 
capital” to prominence 4. 

Social capital is often defined as a sociological 
variable, i.e., referring to the relationships 
between people. From this perspective, social 
capital is relational, not something owned by 
any individual, but rather something shared in 
common. Further, there is a perspective that social 
capital stands for the ability of actors to secure 
benefits by virtue of membership in networks or 
other social structures (Portes, 1998). Thus, it is 
possible to distinguish ‘individual’ and ‘group’ 
social capital. Individual social capital, sometimes 
referred to as ‘social network capital’,  can be 
defined as the set of social attributes possessed 
by an individual – including charisma, contacts 
and linguistic skill – that increase the returns to 
that individual in his or her dealings with others. 
Community-level ‘group’ social capital is defined 
as the set of social resources of a community that 
increases the welfare of that community (Glaeser 
et al., 2002). Bezemer et al. (2004) used the term 
‘relational capital’ for individual social capital, 
and ‘social network’ or ‘communal social capital’ 
for group social capital. 

Knack (1999; 2002) differentiated social 
capital as government social capital and civil 
social capital. He defined government social 
capital as the institutions, the rule of law, and 
the civil liberties that influence people’s ability 
to cooperate for mutual benefit; and civil social 
capital as the common values, norms, informal 
networks, and associational memberships that 
affect the ability of individuals to work together 
to achieve common goals. Grafton and Knowles 
(2004) distinguished between civic social capital 
and public institutional social capital, with the 
latter being defined by measures of corruption 
and democracy. Grootaert (1999) talked about 
a macro level of social capital which includes 
institutions such as government, the rule of law, 
civil and political liberties etc. These notions of 
government, public institutional and macro social 
capital are identical to formal institutions. Collier 
(1998) noted that many people restrict the term 
“social capital” to civil social capital. 

However, for the individual level study to find 
the inter-linkage between social capital and fiscal 
performance, we limit the scope of social capital 
to civil social capital.

3. Methodology

3.1. Database

This study is based on data collected from 
1325 individuals by World Values Survey (WVS) 
wave 7 in India in 2023. The WVS is a global 
research project that explores people’s values 
and beliefs, how they change over time and what 
social and political impact they have. It is carried 
out by a worldwide network of social scientists 
who, since 1981, have conducted representative 
national surveys in almost 80 countries. The 
work is also frequently used by governments 
around the world, scholars, students, journalists 

3 Hanifan, an educational adminstrator, was interested in the contribution of 'goodwill, fellowship mutual sympathy and social 
intercourse' to collective prosperity and well-being, an argument he then used to bolster his case for community centres in 
rural areas (Farr, 2004).
4 Foley and Edwards (1999) have described Pierre Bourdieu, James S. Coleman and Robert D. Putnam as representing three  
'relatively distinct tributaries' in the literature on social capital.
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and international organizations and institutions 
such as the World Bank and the United Nations 
(UNDP and UN-Habitat). Our study is based on 
the individual responses for 21 questions out of a 
total set of 290 common questions used in WVS 
in all countries. The collected data are analyzed by 
using correlation, t-test, F test, one way ANOVA, 
multiple comparison of means test by applying 
post Hoc test and descriptive statistics. A Post 
Hoc test determines which specific group means 
differ significantly from each other. To check 
fiscal health of different states in India, data from 
Fiscal Health Report of NITI Aayog (2025) for the 
financial year 2023 is used. 

3.2. Measurement of social capital

The effectiveness of social capital to reduce 
opportunistic behavior, to disseminate information, 
and to facilitate collective decision making depends 
on many aspects of the groups and organizations 
like group membership, working with others in 
the community and active participation in the 
organizations. In India, there are many formal and 

informal organizations, groups and networks like, 
art, music or educational organizations, church 
and other religious organizations, consumer 
organizations, environmental organizations, 
humanitarian or charitable organizations, 
labor unions, political parties, professional 
associations, self-help or mutual aid groups, 
sports or recreational organizations etc. In our 
study, membership of individuals in voluntary 
organizations is considered as a proxy measure of 
social capital.

Each individual is asked in the survey whether 
he/she is an active member, an inactive member or 
not a member of that type of organization. Overall, 
out of 1325 sampled individuals, 992 are members 
of one or more organizations with a maximum 
number of group memberships for an individual as 
twelve. The total number of memberships added 
up to 5739, which indicates that on average each 
individual (out of 992) is a member of about six 
organizations (Table 1). The percentage of total 
memberships is found to be 36.09.

Table 1: Membership of individuals in voluntary organizations in India

Organization Total 
Membership

Active 
Member

Inactive 
Member

Church or Religious Organization 645 (48.68) 337 (52.25) 308 (47.75)
Art, Music or Educational Organization 561 (42.31) 279 (49.73) 282 (50.27)
Sports or Recreational Organization 560 (42.23) 234 (41.79) 326 (58.21)
Self-Help Group, Mutual Aid Group 516 (38.94) 272 (52.71) 244 (47.29)
Women's Group 500 (37.74) 221 (44.20) 279 (55.80)
Professional Association 469 (35.40) 191 (40.72) 278 (59.28)
Political Party 455 (34.34) 165 (36.26) 290 (63.74)
Labor Union 430 (32.45) 128 (29.77) 302 (70.23)
Environmental Organization 422 (31.85) 149 (35.31) 273 (64.69)
Humanitarian or Charitable Organization 405 (30.57) 146 (36.05) 259 (63.95)
Consumer Organization 377 (28.45) 144 (38.20) 233 (61.80)
Other Organizations 399 (30.11) 153 (38.35) 246 (61.65)
Total 5739 (36.09) 2419 (42.15) 3320 (57.85)

Source: Author’s calculation using the unit level data in World Values Survey, Wave 7, India 2023.  
Notes: Figures in parenthesis are per cent values.
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Active participation in the group activities 
is more beneficial for collective action than 
merely joining a group. This is measured by total 
number of active members in the organization as 
a percentage of total number of members in the 
organization. Accordingly, Table 1 shows that,  
out of 5739 memberships, individuals are active in 
2419 memberships which indicate that individuals 
actively participate in more than two associations. 
Membership is most common in Church or 
religious organizations (48.68%), art, music or 
educational organization (42.31%), and sports or 
recreational organizations (42.23%). In addition 
to these three types of organizations, individuals 
participate actively in the group activities in self-
help group, mutual aid group, women’s group, and 
professional associations.

Individual scores on membership in the 
above 12 types of organizations are added and the 
resultant score is rescaled from 0 to 100 to construct 
the additive Social Capital Index (SCI) where 0 
represents the lowest level of social capital. At all 
India level, mean score for individuals on the SCI 
is found to be 25.66 and standard deviation 26.44 
(Table 2). To compare more than two means, One 
Way ANOVA test is applied. Level of significance 
of the difference in mean scores of social capital 
by different characteristics of the individuals is 
given in Annexure 1. 

Table 2 shows that the absolute mean 
differences of social capital scores among 
individuals with different age groups, and different 
marital status are statistically insignificant. With 
an increase in level of education, the social 
capital mean score has increased from 17.23 to 
26.82. The social capital mean score for graduate 
individuals is 28.92 which is the highest score and 
its difference (11.69) is statistically significant 
(at 0.05 level of significance) from social capital 
mean score of individuals with no education who 
have the lowest score (17.23). Male individuals 
have a higher mean score on social capital than 
the female respondents. On the basis of income 
of individuals, the mean score on social capital 
follows a J-shaped pattern with a little fall up 
to the middle quintile and then a sharp rise 
thereafter. Individuals in the richest quintile of 
income group have the highest and statistically 
significant mean score of social capital than all 
other individuals falling in the first four quintiles 
of income. In addition, the social capital is related 
to the religious composition of  individuals. For 
instance, individuals in Sikhism religion have 
the lowest mean score of 10.24 points which is 
significantly lower than individuals in Hindu, 
Muslim and Other religious groups. Among the 
states, Bihar has the highest mean score on social 
capital and Maharashtra has the second highest. 
Interestingly, rural India has a higher social capital 
than the urban part of the country.

Table 2: Mean score of social capital by individual characteristics

Individual Characteristics Number of Individuals Social Capital: 
Mean Score (Standard Deviation)

Age (in Years)
16-30 610 25.52 (26.22)
31-40 242 26.07 (26.58)
41-50 219 26.81 (26.77)
51-60 154 27.08 (26.67)
61 & above 100 20.79 (26.24)
Education Level
No Education 104 17.23 (21.86)
Primary 124 25.97 (26.59)

Social capital and management of fiscal policy in India
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Individual Characteristics Number of Individuals Social Capital: 
Mean Score (Standard Deviation)

Secondarya 711 25.91 (27.22)
Senior Secondary 57 23.10 (25.83)
Graduation 201 28.92 (24.39)
Post Graduation & aboveb 128 26.82 (27.59)
Gender
Male 772 28.47 (27.34)
Female 553 21.74 (24.61)
Income Group
Poorest 194 21.86 (26.48)
2nd Quintile 268 21.05 (23.83)
3rd Quintile 360 19.33 (21.70)
4th Quintile 341 27.92 (26.89)
Richest 162 47.12 (27.78)
Marital Status
Marriedc 780 26.53 (26.76)
Separatedd 54 18.90 (25.11)
Single 491 25.02 (25.99)
Religion
Hindu 1079 26.79 (26.73)
Muslim 140 24.32 (25.61)
Sikhism 72 10.24 (15.13)
Othere 34 27.94 (29.63)
State
Bihar 204 51.76 (20.73)
Delhi 207 17.29 (20.17)
Haryana 64 17.38 (24.04)
Maharashtra 150 30.72 (30.80)
Punjab 103 9.71 (15.35)
Telangana 160 12.81 (13.62)
Uttar Pradesh 254 24.54 (30.03)
West Bengal 183 26.53 (20.99)
Urban Rural
Urban 492 21.87 (23.74)
Rural 833 27.90 (27.68)
All 1325 25.66 (26.44)

Source: Same as in Table 1.

Notes: a.	 Secondary includes Lower Secondary (Middle) (152 respondents), and Upper Secondary (Matric) (559 
respondents).

	   b.	 Post Graduation and above includes Master or equivalent (106 respondents), and Doctoral or equivalent (22 
respondents).

	   c.	 Married includes Married (667 respondents), and Living together as Married (113 respondents). 
	   d.	 Separated includes Separated (1 respondent), and Widowed (53 respondents).
	   e.	 Other includes Roman Catholic (13 respondents), Buddhist (19 respondents), and Other nfd. (2 respondents).
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4. Fiscal policy and social capital

The fiscal health of states is a cornerstone 
for India’s sustainable economic development 
and effective governance. As India moves 
towards a more competitive and inclusive 
economic framework, the fiscal performance 
of individual states becomes pivotal to their 
development performance. States are the key 
players in allocation of resources for such critical 
areas as agriculture, poverty alleviation, human 
development, urbanization and infrastructure 

provision. Effective fiscal management at the state 
level can catalyze growth, improve social welfare, 
and foster regional economic convergence (NITI 
Aayog, 2025). To assess the state level financial 
performance, a Fiscal Health Index (FHI) is 
constructed by the NITI Aayog (2025). FHI 
evaluates states on five major sub-indices: Quality 
of Expenditure, Revenue Mobilization, Fiscal 
Prudence, Debt Index and Debt Sustainability. 
These five major sub-indices are further divided 
into minor sub-indices as summarized in Table 3.

Table 3: Major and minor sub-indices of fiscal health index

Major Sub-Indices Minor Sub-Indices

1. Quality of Expenditure (i) Total Developmental Expenditure/Total Expenditure
(ii) Total Capital Outlay/GSDP (Gross State Domestic Product)

2. Revenue Mobilization (iii) State Own Revenue/GSDP
(iv) State Own Revenue/Total Expenditure

3. Fiscal Prudence (v) Gross Fiscal Deficit/GSDP
(vi) Revenue Deficit/GSDP

4. Debt Index (vii) Interest Payments/Revenue Receipts
(viii) Outstanding Liabilities/GSDP

5. Debt Sustainability (ix) Growth Rate of GSDP – Growth Rate of Interest Payments

Source: NITI Aayog (2025).

The detailed description of the five major sub-
indices and their respective minor sub-indices is 
elaborated below as given in NITI Aayog (2025):

A.	 Quality of Expenditure: 

Developmental expenditure refers to 
government spending aimed at fostering 
long-term economic growth and improving 
infrastructure or social services, such as building 
schools or hospitals. Total expenditure is equal 
to developmental and non-developmental 
expenditure. Non-developmental expenditure 
includes spending necessary for maintaining 
current government functions and services, like 
paying salaries and covering operational costs. 

	 (i)	 Total Developmental Expenditure/
Total Expenditure: This ratio measures 

the proportion of a government’s 
total spending that is allocated to 
developmental activities. This metric is 
useful for assessing the effectiveness and 
priorities of a government’s budgetary 
policies.

	 (ii)	Total Capital Outlay/GSDP: This 
ratio measures how much of the 
state’s economic resources are being 
directed towards capital projects, such 
as infrastructure facilities, and other 
long-term investments. This assesses 
how effectively a state is leveraging its 
economic output for long-term benefits. 

B.	 Revenue Mobilization

	 (iii)	 State Own Revenue/GSDP: This ratio 
reflects the state’s ability to generate 

Social capital and management of fiscal policy in India
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revenue independently without relying 
heavily on central government transfers 
or grants. It provides insights into a 
state’s fi nancial sustainability and its 
capacity to fund its own developmental 
and operational needs.

 (iv) State Own Revenue/Total Expenditure: 
This ratio indicates how much of the 
state’s expenditures is covered by its own 
revenues, refl ecting fi scal independence.

C. Fiscal Prudence 

 (v) Gross Fiscal Defi cit/GSDP: A higher ratio 
may signal potential concerns regarding 
the sustainability of the state’s debt levels, 
as it suggests that the state is borrowing 
relative to its economic size.

 (vi) Revenue Defi cit/GSDP: A high ratio 
indicates that the state is not generating 
enough revenue to meet its operating 
expenditure and relies on borrowing 
(fi nanced by defi cit fi nancing) to fi nance 
its activities and has potential risk to state 
budget.

D. Debt Index

 (vii) Interest Payments/Revenue Receipts: 
The ratio of interest payments to revenue 
receipts (IP/RR) measures the percentage 
of revenue receipts used for interest 
payment on account of outstanding debt. 
A high IP/RR indicates that the state 
is spending a signifi cant amount of its 
revenue on debt servicing, which can be 
a sign of impending fi nancial stress.

 (viii) Outstanding Liabilities/GSDP: This 
ratio indicates how much of the GSDP is 
taken up by debt stock. It refl ects the debt 
burden of the state. A high ratio indicates 
that the state is heavily indebted.

E. Debt Sustainability

 (ix) Growth Rate of GSDP – Growth Rate of 
Interest Payments: A positive diff erence 
suggests a healthy economic environment 
where the state can manage its debt, while 
a negative diff erence indicates a growing 
fi scal stress and potential challenges in 
managing public fi nances. 

To construct FHI, the values obtained from 
above nine minor sub-indices are standardized 
through normalization. The minor sub-indices are 
classifi ed into one of two categories, Improvement 
Index or the Deprivation Index, as defi ned below:

 Improvement Index: The 
Improvement Index is constructed 
in such a way that the higher the ratio 
for a state, greater the index value 
assigned to it. The minor sub-indices 
under Quality of Expenditure, 
Revenue Mobilization, and Debt 
Sustainability are considered as 
improvement indices.

 Improvement Index for State

 

 Where, xi is value for a particular 
minor sub-index under Quality of 
Expenditure, Revenue Mobilization, 
and Debt Sustainability, Min (x) 
is the minimum value for the 
particular minor sub-index across 
all states in the specifi ed period, 
and Target (x) is the highest value 
(of the maximum of all the states in 
each year) observed over the past 9 
years. 

 Deprivation Index: The index is 
constructed in such a way that lower 
the ratio for a state, greater the index 
value assigned to it. The minor 
sub-indices under Fiscal Prudence 
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and Debt Index are considered as 
Deprivation Indices.

 Deprivation Index for State

  

 Where, Max (x) is the maximum 
value for the particular minor 
sub-index across all states in the 
specifi ed period, xi is the value 
for the particular minor sub-index 
under Fiscal Prudence and Debt 
Index, and Target (x) is the lowest 
value (of the minimum of all the 
states in each year) observed over 
the past 9 years.

The major sub-indices are then computed by 
taking arithmetic mean of the normalized values 
of the corresponding minor sub-indices for each 
state. The fi nal composite FHI score is computed 
by taking the arithmetic mean of the fi ve major 
sub-indices, computed by the above steps. For 
instance, the FHI score for Bihar is the arithmetic 
mean of values for its fi ve major sub-indices. The 
FHI score of 18 major states in India is presented 
in Annexure 2.  

Social capital may broaden the policy options 
available to the governments. “New and potentially 
powerful regional governments were established 
throughout Italy in the 1970s. Governments in 
the non civic-minded South have been found to 
be ineffi  cient, lethargic and corrupt. By contrast, a 
number of those in the North, where levels of civic 
and social engagement beyond the immediate 
family are higher, have been adjudged successful 
in managing the public’s business effi  ciently and 
satisfying their constituents (Putnam 1993).” 
Table 2 shows that Bihar has the highest social 
capital mean score (51.76) whereas Punjab state 
has the lowest score (9.71). 

To analyze the effi  cacy of fi scal policy, 
Bihar and Punjab are compared with their recent 
fi scal health as well as some of the social sector 
indicators. It is observed in Table 4 that Bihar with 
high social capital has the higher FHI score 27.8 
as compared to the state of Punjab which has the 
lower FHI score 10.7. Similarly, Bihar has the 
higher Quality of Expenditure Index score 56.1 
whereas Punjab has the lowest score of 4.7.

Table 4: Social capital, fi scal health and social indicators

Indicator Bihar Punjab
Social Capital Index 51.76 9.71
Fiscal health
FHI Score in 2022-23 27.8 10.7
Quality of Expenditure Index Score in 2022-23 56.1 4.7
Fiscal defi cit as % of GSDP (2024-25 BE) 3.0 3.8
Revenue balance as % of GSDP (2024-25 BE) 0.1 -2.9
SGST revenue in 2023-24 (as % of GSDP) 3.4 2.8
Committed expenditure as % of revenue receipts (2024-25 BE) 41 76
Expenditure on subsidies as % of revenue receipts in 2022-23 9 24
Outstanding liabilities as % of GSDP (as of March 2024) 37 48
Budgetary allocation on social sector and infrastructure 
Allocation to education as % of budget 21.4 12.9
Allocation to health and family welfare as % of budget 5.7 4.6
Allocation to water supply and sanitation as % of budget 1.5 1.2

Social capital and management of fi scal policy in India
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Indicator Bihar Punjab
Allocation to welfare of SC, ST, OBC, and minorities as % of budget 1.4 1.1
Allocation to housing as % of budget 2.1 1.1
Allocation to irrigation and flood control as % of budget 2.1 1.6
Allocation to roads and bridges as % of budget 3.0 1.4
Allocation to rural development as % of budget 10.6 0.8
Allocation to urban development as % of budget 4.1 1.0

Source: Chakrabarty and Singh (2024); NITI Aayog (2025); RBI (2024).
Notes: Committed expenditure includes expenditure on salaries, pensions, and interest payments.

BE: Budget Estimates; GSDP: Gross State Domestic Product; OBC: Other Backward Class; SC: Scheduled Castes; 
SGST: State Goods and Services Tax; ST: Scheduled Tribes.

Table 4 shows that the state of Bihar with high 
social capital score of 51.76 points maintained 
the fiscal deficit limit of 3% as recommended by 
the 15th Finance Commission of Government 
of India. The N.K. Singh committee appointed 
by Government of India to review the Fiscal 
Responsibility and Budget Management 
(FRBM) Act also recommended that the Central 
government should target a fiscal deficit of 3% of 
GDP in years upto March 31, 2020 and to 2.5% 
of GDP by 2022-23 (Government of India, 2017). 
On the other hand, the state of Punjab with low 
social capital score of 9.71 points has crossed 
this limit to 3.8%. Further, Table 4 shows that the 
state of Punjab with low social capital has higher 
revenue deficit (-2.9%) whereas Bihar with high 
social capital has revenue surplus (0.1%). Other 
important correlates of social capital and fiscal 
health performance indicators are as follows.     

a)	 Goods and Services Tax (GST), introduced in 
2017, has become the source of revenue for 
most states in India. There is a remarkable 
variation in State GST (SGST) revenue 
between Bihar and Punjab. In Bihar, SGST 
to gross state domestic product (GSDP) ratio 
(3.4%) is higher than Punjab (2.8%).    

b)	 Committed expenditure of a state typically 
includes expenditure on payment of salaries, 
pensions, and interest payments. Expenditure 

on these items usually cannot be reduced in 
the short to medium term. A larger proportion 
of the state budget allocated for committed 
expenditure crowds out expenditure on 
other development activities. Bihar with a 
high social capital has a lower committed 
expenditure (41%) than Punjab (76%).

c)	 States provide subsidies on various items such 
as supply of electricity, public distribution 
system, education, and health. The expenditure 
on subsidies reduces the funds available for 
the development and capital expenditure. 
With low social capital Punjab has higher 
expenditure on subsidies (24%) than Bihar 
(9%).

d)	 Outstanding liabilities refer to the debt 
accumulated by the states from past 
borrowings and other liabilities including 
public account. Higher outstanding liabilities 
indicate a higher obligation for a state to repay 
loans in the coming years with higher interest 
payments. Bihar has a lower outstanding 
liabilities (37%) than Punjab (48%).

e)	 The share of expenditure on a sector denotes 
the share of that sector in the state’s budget. 
Expenditure on a sector is the sum of the 
revenue expenditure and the capital outlay in 
that sector. As compared with Punjab, Bihar 
with high social capital has larger share of 
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expenditure on education, health and family 
welfare, water supply and sanitation, welfare 
of SC, ST, OBC and minorities, housing, 
irrigation and flood control, roads and bridges, 
rural and urban development.  

5. Conclusion and implications

The relation between social capital and fiscal 
policy management is analysed using the data 
collected by World Values Survey, Wave 7 in India 
in 2023. Social capital is measured as an additive 
score of membership of people in local groups 
and active participation in these groups. Our 
analysis shows that Bihar, a state with high social 
capital, has a high Fiscal Health Index in terms 
of higher quality of expenditure, low fiscal deficit, 
higher revenue surplus, earns more revenue from 
state goods and services tax, lower expenditure 
on salaries, pensions, interest payments and 
subsidies, and lower outstanding liabilities as 
compared with the state with low social capital. 
Bihar has also allocated more budgetary funds for 
education, health and family welfare, water supply 
and sanitation, welfare of SC (Scheduled Castes), 
ST (Scheduled Tribes), OBC (Other Backward 
Class) and minorities, housing, irrigation and 
flood control, roads and bridges, rural and urban 
development. These results indicate that a higher 
social capital does improve the fiscal policy 
performance and management in India. 
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Annexure 2: Fiscal health index (FHI) score for 18 states of India, 2022-23

State Rank FHI Score Category*
Odisha 1 67.8 Achiever
Chhattisgarh 2 55.2 Achiever
Goa 3 53.6 Achiever
Jharkhand 4 51.6 Achiever
Gujarat 5 50.5 Achiever
Maharashtra 6 50.3 Front Runner
Uttar Pradesh 7 45.9 Front Runner
Telangana 8 43.6 Front Runner
Madhya Pradesh 9 42.2 Front Runner
Karnataka 10 40.8 Front Runner
Tamil Nadu 11 29.2 Performer
Rajasthan 12 28.6 Performer
Bihar 13 27.8 Performer
Haryana 14 27.4 Performer
Kerala 15 25.4 Aspirational
West Bengal 16 21.8 Aspirational
Andhra Pradesh 17 20.9 Aspirational
Punjab 18 10.7 Aspirational

Source: NITI Aayog (2025).
Notes: * States have been classified on the basis of the FHI score as 

Achiever if FHI score is above 50
Front Runner if FHI score is greater than 40 and less than/equal to 50
Performer if FHI score is greater than 25 and less than/equal to 40
Aspirational if FHI score is less than/equal to 25.
FHI scores have been rounded off to the nearest number for the above classification.
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Small finance banks and promotion of financial inclusion in 
India: Evidence based on efficiency analysis

Rachana Vishwakarma 1 and Anjali Kasture 2

Abstract

Financial inclusion has been a necessary element of the country’s economic development. It assures 
the delivery of financial services to all section of society deprived of formal financial services. One of 
the initiatives taken to promote financial inclusion in India includes licensing of small finance bank in 
2014. These small finance banks are functioning for the outreach of financial services to underserved 
and unbanked section of society. This study aims to measure the efficiency of small finance banks in 
India to examine how far they have succeeded in achieving the goal of financial inclusion since the 
commencement of their business. Using data from the secondary sources and Data Envelopment Analysis 
methodology,  the study demonstrates that small finance banks have achieved good efficiency scores and 
have performed well to utilizing their resources, despite various challenges like remote locality, high 
cost of transactions, and prudential norms. However, regular analysis of efficiency will help the banks to 
identify the obstacles and improve their efficiency. 

JEL Classification Codes: C61, G21

1.	 Introduction

Small Finance Banks (SFBs) play a critical 
role to extending financial services to underserved 
and unbanked populations in India. These 
differentiated banks were given in-principal 
approval by the Reserve Bank of India (RBI) to 
provide banking services. The guidelines enabled 
financial institutions such as Micro Finance 
Institutions (MFI), Non-Banking Financial 
Companies (NBFC), and Local Area Banks 
(LAB) to apply for Small Finance Banks (RBI 
Guidelines, 2014). Financial inclusion is essential 
for the economic development for delivery of 
credible and reasonably priced financial services 
to all people and business units (Sarma & Pais, 
2011). It promotes the access of people to suitable 
financial services at affordable cost that they can 
use effectively and take care of their money for 
their well-being (Allen et al., 2016). It further 

helps to increase investment levels and risk-
bearing capacity for financial shocks (Demirgüç-
Kunt et al., 2011). Moreover, financial inclusion 
substantially enhances the economic development 
of a country (Ozili & Mhlanga, 2023). It also helps 
to reduce poverty and improves the condition of 
marginalized sections of society (Omar & Inaba, 
2020).

In India, financial inclusion has seen several 
stages and witnessed a paradigm shift over time, 
making the financial sector more approachable 
and useful to the underprivileged population of the 
society (Khera et al., 2021). It has expanded from 
access to a bank account to payment, pension, and 
insurance as well. Currently, different financial 
institutions functioning in the country are 
contributing to the objective of financial inclusion 
at their respective level (Sahay et al., 2015). The 
government along with the regulator Reserve 
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Bank of India (RBI) and other financial institutions 
has been working for enhancement of financial 
inclusion. Initially, the aim of financial inclusion 
was to provide a basic banking account for saving 
money and making and receiving payments. 
However, accessibility to a formal bank account 
does not justify the contribution towards financial 
inclusion (Sarma, 2008). It also encompasses 
the accessibility of affordable borrowing and 
investment opportunities in financial industry to 
generate more revenue (Agarwala et al., 2023). It is 
noteworthy to mention that financial inclusion has 
witnessed a huge upliftment with the introduction 
of the Pradhan Mantri Jan Dhan Yojana (PMJDY) 
scheme in the year 2014 which ensures the 
opening of bank accounts at zero balance (Maity 
& Sahu, 2020). The annual FI-Index in 2023 was 
60.1, 56.4 in 2022, and 53.9 in 2021 respectively, 
indicating financial exclusion has been on decline 
(Reserve Bank of India, 2023). 

Small Finance Banks have contributed to the 
expansion of financial inclusion with their key 
policy of serving underbanked and unbanked 
populations (Joshi et al., 2021). These banks 
mostly function in remote areas covering rural 
and semi-rural areas where accessibility of bank 
branches is less in number, hence increasing 
the physical accessibility of bank branches and 
availability of financial services to marginalized 
communities in those areas. These banks are 

established mainly for low-income people to meet 
their small savings and lending financial needs 
(Roy & Kumar, 2021). The banks are attracting 
deposits by providing higher rates of interest on 
saving accounts and fixed accounts. According 
to the Report on Trend and Progress of Banking 
in India by the Reserve Bank of India (2023), 
the expansion strategy of small finance banks in 
the country was appreciative as there were 6589 
branches of 12 SFBs operating across the nation 
by the end of June 2023. Further, the credit deposit 
(C/D) ratio of these SFBs remained flat at around 
92 percent, which was higher than Scheduled 
Commercial Banks (SCBs). As per the annual 
report of AU Small Finance Bank 2023, more than 
7 lakh people were financially included through Jan 
Dhan Product. At the same time, 304 touchpoints 
were established in unbanked rural areas. These 
banks also help in educating people by conducting 
financial literacy camps to encourage financial 
awareness. They actively conduct the various 
program for saving their customer from fraud, 
digital arrest and financial distress (Reserve Bank 
of India, 2023).

2.	 Growth of small finance banks in India

In India, SFBs have shown prominent growth 
by expanding their branches from 2813 to 6589 
during the period from 2018 to 2024 (Figure 1).

Figure 1: Number and growth of small finance bank branches in India

Source: Compiled by authors from RBI database.
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The above figure presents the growth of bank 
branches of small finance banks over time. In 
2016, Capital Small Finance Bank commenced 
its operation with 183 branches and became the 
first small finance bank in India. The number of 
branches leaped in the year 2017, and a total of 
421 branches were functioning as six more small 
finance banks began their operation in the country. 
The figure depicts the expansion pattern of SFBs 
in India from 2018 to 2023 along with annual 
growth rate: from 1,740 branches in 2018 to 3,419 
in 2019 and surpassed 4,494 in 2020 and further 
grew to nearly 5,932 in 2022. This expansion 
in branches signifies the increasing reach of 
SFBs nationwide and their contribution towards 
financial inclusion. At the same time, decline in 
annual growth rate of SFB indicates that although 
branch network has increased in absolute terms, 
the expansion rate has slowed progressively. 
The data indicates that SFBs have considerably 
enhanced their physical presence, and their growth 
rates may stabilize as the industry develops. 
Although the number of bank branches may not 
seem remarkable as compared to other banking 
institutions operating in India, considering the 
location and duration of their operations, these 
small finance banks are gaining recognition 
and have a large scope of growth as their target 
population majorly consist of unorganized market, 
small borrowers, and Micro, Small and Medium 
Enterprises (MSMEs). Overall, the business of 
SFBs is expanding to be beneficial for the rural 
and unmarginalized populations in connecting 
them with formal financial services and bringing 
them under the umbrella of financial inclusion, 
ultimately contributing to the development of the 
nation (Maity & Sahu, 2022). 

Further, the small finance banks in India have 
evolved from different backgrounds. For instance, 
AU small finance bank became largest SFB in 
the country in 2021 and expanded its outreach 
with 2505 touchpoints across 21 states and 4 

Union Territories till 2025. Capital small finance 
bank, previously operating as Capital Local Area 
Bank, became the first small finance bank and has 
expanded its services across the country. Equitas 
and ESAF SFBs are growing largely with help of 
technological advancements. Fincare SFB, now 
merged with AU SFB, was working with help 
of technology. North East SFB has focused their 
expansion in almost 200 locations of northeast 
region and continuously expanding their outreach. 
Shivalik and Suryoday SFBs focus on underserved 
and unserved segments and serving them by 
increasing their branches in rural and semi-rural 
areas. Moreover Utkarsh and Ujjivan SFBs serve 
the marginalized population with their tailored 
products developed specifically for their needs. 
Unity SFB started its operations in 2022 and have 
marked a significant growth within this short time 
period. 

Figure 2 shows variation in assets size and 
growth pattern across the sector for the period 
of 2018 to 2024. AU SFB maintains the highest 
asset base which increases from ₹188,516.6 
million to ₹1,095,581.2 million during the 
period. This reflects high market penetration 
and operational scalability. Equitas SFB exhibits 
continuous development and attained total assets 
of ₹453,038.7 million in 2024. Ujjivan SFB shows 
a similar trend with a high growth rate during the 
period. Jana and ESAF SFB exhibits significant 
assets growth with little variation.  North East 
SFB have shown significant decline in the assets 
size due to its smaller coverage and less public 
outreach. Shivalik and Unity are emerging banks 
which demonstrate smaller assets size due to recent 
establishment and gradual market growth. These 
variations show the operational differences among 
different banks. These variations are accountable 
for a mix of banks with a long history of MFIs 
and a strong customer base and wider coverage 
with recent entries in the market which have less 
experience.
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Figure 2: Total assets of small finance banks

Source: Compiled by authors from Annual Report of SFBs.

3.	 Contribution of small finance banks (SFBs) 
to financial inclusion and economic growth

A huge part of economic growth of India relies 
on the rural development of the country as a large 
population of the country resides in rural areas 
(Varshney, 1993). Access to financial services 
is a vital aspect of rural development since it 
empowers people, encourages entrepreneurship, 
and stimulates economic activity in the country 
(Iqbal & Sami, 2017). The financial requirement 
of the rural segment is still underserved due to 
complicated norms and tedious procedures while 
obtaining credit (Cicchiello et al., 2021). Small 
finance banks in India address this challenge and 
offer financial services to micro businesses and 
lower-income groups residing in rural and semi-
rural areas at a minimal cost of the transaction 
(Kangayan & Dhevan, 2020). Thus, these small 
finance banks are contributing towards economic 
growth by reducing inequalities and empowering 
rural entrepreneurs (Ali & Kaveri, 2021). 

Further, small finance banks are working 
to encourage saving habits in rural and semi-
rural areas along with providing small credits 
for economic activities in the local areas (Roy 
& Kumar, 2021; Swain, 2023). These banks are 
encouraging smart banking while paying high 
interest to customers to increase saving and 

investment habits. With the main purpose of serving 
underprivileged and unserved populations, these 
banks are contributing towards financial inclusion 
in the country (Neelam, 2019). Moreover, these 
banks can play a transforming role in building 
sustainable rural economies, ultimately leading to 
the overall growth of the country (Ravikumar & 
Ravikumar, 2019). 

In the light of the discussion above, the 
key objectives of this paper are to answer two 
policy-related research question: (a) What is the 
efficiency of small finance banks in promoting 
financial inclusion? (b) Which banks are most 
efficient in achieving financial inclusion in India?  
Methodology and data to achieve these objectives 
are explained below. 

4.	 Research methodology 

4.1.	Method

This study uses the technique of Data 
Envelopment Analysis (DEA) to determine 
the efficiency of small finance banks. DEA is a 
non-parametric technique used to measures the 
efficiency of a decision-making unit (Konar et al., 
2022). This technique was developed by Charnes, 
Cooper, and Rhodes (1978). It has two main 
models to calculate the efficiency of  decision-
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making units (DMUs) – the CCR Model (Charnes 
et al., 1978) and the BCC Model (Banker et al., 
1984). The BCC model calculates Pure Technical 
Effi  ciency (PTE) on the assumption of Variable 
Returns to Scale (VRS). In contrast, the CCR 
model measures the Overall Technical Effi  ciency 
(OTE) based on the Constant Return to Scale (CRS) 
assumption. The scale effi  ciency is measured by 
dividing OTE by PTE. This technique measures 
the effi  ciency based on scores assigned to DMUs. 
The effi  cient DMUs are given a score equal to 1 
whereas relatively less effi  cient DMUs are scored 
below 1. 

Effi  ciency of DMU is calculated by the ratio 
of virtual output to virtual input. The relative 
effi  ciency score of DMUo is calculated by solving 
the following optimisation problem.

 (1)

Subject to

where,

n = Number of DMUs (indexed by j = 1, 2, …, n)
m = Number of inputs (indexed by i = 1, 2, …, m)
s = Number of outputs (indexed by r = 1, 2, …, s)
xij = Amount of input i used by DMU j
yrj = Amount of output r produced by DMU j
vr = Weight assigned to output r
ui = Weight assigned to input i

We measure the Pure Technical Effi  ciency 
(PTE) of small fi nance banks based on Variable 
Return to Scale. The PTE describes the effi  ciency 
of DMUs in producing maximum output with a 
given level of input. The effi  ciency score of each 
sample small fi nance bank is calculated and ranks 
are given to the banks based on their effi  ciency 
scores. 

4.2. Data

The study measures the effi  ciency of 12 
small fi nance banks, commenced their operation 
in 2016. The data is obtained from secondary 
sources, including the RBI database and annual 
report of small fi nance banks available on their 
websites. The sample data is collected over for a 
period of seven years, from 2018 to 2024, after the 
commencement of operation of fi rst small fi nance 
bank in 2016. The factors employed for measuring 
effi  ciency are explained in Table 1.

Table 1: Variables used for calculation of effi  ciency scores

Variables Input Output
Number of Branches (I1) Yes
Number of Employees (I2) Yes
Operating Expenses (I3, ₹ in million) Yes
Number of ATMs (I4) Yes
Fixed Assets (I5, ₹in million) Yes
Deposits in Accounts (I6, ₹ in million) Yes
Number of Debit Card (O1) Yes
Loans and Advances (O2, ₹ in million) Yes
Investment (O3, ₹ in million) Yes

Source: Authors
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The descriptive statistics and correlation 
coefficients of the variables in Table 1 are given in 
Annexures. The descriptive statistics (Table A-1) 
shows a huge variation in the scale of operation 
of different small finance banks as minimum 
and maximum values for variables show a huge 
variation. Further, correlation matrix (Table 
A-2) shows a positive association among all the 
variables supports the assumption of isotonicity of 

data and confirms that there is no increase in output 
with decrease in input and vice-versa (Golany & 
Roll, 1989). 

5.	 Results and analysis

Table 2 shows the Pure Technical Efficiency 
score of selected small finance banks as well as the 
mean score for the year 2018 to 2024

Table 2: Results of efficiency scores based on BCC model 

DMUs 2018 2019 2020 2021 2022 2023 2024 Mean
A U SFB 1 1 1 0.995 1 1 1 0.999
Capital SFB 0.993 0.839 0.841 0.886 0.977 1 1 0.934
Equitas SFB 1 0.794 0.836 0.887 0.924 0.918 0.839 0.885
ESAF SFB 1 1 0.887 0.956 1 1 1 0.977
Fincare SFB 0.895 0.945 1 1 1 1 NA 0.973
Jana SFB 1 0.613 0.742 0.848 0.998 1 1 0.886
North East SFB 1 1 1 0.892 0.917 0.897 0.870 0.939
Shivalik SFB NA NA NA NA 1 1 1 1
Suryoday SFB 1 1 0.890 1 1 0.944 0.941 0.968
Ujjivan SFB 0.896 0.874 0.916 0.998 1 1 1 0.955
Unity SFB NA NA NA NA 1 0.922 1 0.974
Utkarsh SFB 1 0.781 0.765 0.816 0.820 0.815 0.782 0.826

Source: Authors’ calculations.

The results in Table 2 shows the average range 
of score lies between 0.8 and 1 which explains that 
all the banks perform well in achieving the goals 
of financial inclusion. The efficiency score of AU 
small finance bank remains 1 except for the year 
2021 which was the year affected by COVID 19. 
Further, Capital SFB, ESAF SFB, Jana SFB, and 
Ujjivan SFB show prominent progress and exhibit 
good efficiency score for the entire period. Fincare 
SFB throughout the life shows high efficiency 
score. Moreover, Shivalik and Unity SFB exhibit 
perfect efficiency score although they began their 
operations in later years. Equitas SFB, North East 
SFB, Suryoday SFB, and Utkarsh SFB show 
fluctuation in their efficiency scores. The variation 
in the efficiency score for different banks is visible 
in initial years as it increases. This shows that the 
banks are expanding their business and gaining the 

efficiency over time. However, most of the banks 
showed a decline in their efficiency score during 
2019-20 on the eve of Covid-19 pandemic. 

The fluctuation for different banks during 
the later period shows that some of the banks lag 
behind the others. The decline in the efficiency 
for Capital SFB, Jana SFB, and others might be 
because these banks did not operate with full 
efficiency. For instance, North East SFB focuses 
only on the north east region of the country and does 
not focus on the entire nation, hence their outreach 
and customer base might be low as compared to 
other. AU SFB and Fincare SFB got merged in, 
and the outreach for AU increases automatically. 
The mean efficiency score of small finance banks 
reveals that these banks have performed well in 
achieving their target. All the SFBs have gained 
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the efficiency above 0.8 which explains that these 
banks are able to utilize their resources enabling 
them to achieve such high scores. It further 
explains that these banks are able to enhance the 
financial inclusion by utilizing these resources as 
the variables included in this study are based on 
the dimensions of financial inclusion.

Overall, the efficiency of small finance banks 
ranges between 0.8 and 1 explaining the high 
efficiency score achieved by the banks during the 
period of the study. Our study has focused on the 
variables such as number of branches, number of 
ATMs, operating expenses, fixed assets, number 
of employees and deposit in the account as the 
input variable while the output variables include 
loans and advances, investments and number of 
debit cards. All these variables are essential for the 
financial inclusion measurement. However, the 
results indicate that some of the banks are able to 
fully optimize their efficiency such as AU, ESAF, 
Fincare, Jana and Ujjivan. On the other hand, 
Capital, Equitas, and North East SFB had shown 
perfect efficiency score in initial years, but in 
later years their efficiency score dropped as their 
operations enlarged along with the competition in 
the market. In the same way, Utkarsh SFB exhibits 
full efficiency for the first year but in later years 
the efficiency score of the bank decreased. The fall 
in the score shows that the bank was not able to 
optimize the full resources as compared to other 
entities in the market. This could be due to higher 
operating expenses as the banks are expanding 
their businesses in different location.  

Although the small banks are new in the 
market and have less captured market as compared 
to public sector and private sector banks in the 
country, the performance of these banks shows the 
capacity of the banks in promoting the financial 
inclusion in the country. These banks have 
targeted untapped segment of the society which 
include unserved and underserved population of 
the society. The results shows that these banks are 
able to serve these segments with their customized 
products and services tailored as per the need of 
the underserved population.

The efficiency of banks helps in achieving the 
goal of financial inclusion. Efficient banks have 
low operational cost which ultimately benefits the 
customer and attracts them with lower fees for 
obtaining financial services. It also enables the 
banks to provide better facilities to their customers.

6.   Conclusion

Small finance banks work with the objective 
to promote financial inclusion. These banks have 
expanded their outreach in almost every state 
of the country within a short time span. Growth 
of these small finance banks is low due to their 
remote location, and existing competition in the 
market from the public and private banks working 
for a long time. However, the unmet needs of 
underserved section of society created opportunity 
for these banks as they aim to cater the rural and 
semi-urban population of society. 

The efficiency measurement is necessary for 
SFBs to evaluate the compatibility of banking 
units in fostering financial inclusion. It helps 
to comparing the performance of banking units 
with each other and helps them improve their 
performance. The result of our analysis, based on 
DEA methodology, shows that SFBs have high 
efficiency scores and are able to optimize their 
resources and promoting the financial inclusion 
in the country. These results offer evidence for 
potentiality of small finance banks to promote 
financial inclusion in the country with their 
focused target and customized services offered.

The target population of small finance banks 
includes small business units, small farmers, 
and unorganized marginalized sectors who are 
underserved in the structured financial market 
and the fund requirement of these sectors remains 
unfulfilled. This creates a potential market for 
small finance banks to grow. It is also important to 
note that small finance banks contribute towards 
the objectives of Pradhan Mantri Jan-Dhan 
Yojana (PMJDY) and helped to removing a major 
problem of account dormancy. As a financial 
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intermediary, these banks contribute in enabling 
the customers to open bank account with zero 
balance and allow them to maintain the account 
with low balance which is an essential goal of 
PMJDY. This helps in developing saving habits 
among the marginalized and poor people to start 
saving with banks. Considering the differences in 
efficiency, this study may help the management 
and regulatory bodies to take the necessary steps 
to facilitate small finance banks in enhancing their 
performance and extending their services to target 
sectors.
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Annexures

Table A-1: Descriptive statistics

Mean S.D. Median Min Max Skew Kurtosis
I1 451.32 268.46 457 30 983 0.162 -1.121
I2 9989.6 8045.89 7605 0 29738 0.582 -0.791
I3 16,900 16,600 12,200 795 96,400 2.125 6.296
I4 196.5467 182.73 144 0 682 0.778 -0.443
I5 1,890 1,680 1,390 127 7,840 1.324 1.695
I6 1,10,000 1,47,000 64,600 5 8,72,000 3.061 10.969
O1 1660393 2160847 670439 0 10263662 1.769 3.246
O2 1,13,000 1,28,000 70,400 8,020 7,32,000 2.565 8.021
O3 34,600 44,700 21,500 1,650 2,71,000 3.027 11.012

Source: Authors’ calculations.

Table A-2: Correlation coefficients

I1 I2 I3 I4 I5 I6 O1 O2 O4
I1 1
I2 0.719 1
I3 0.657 0.870 1
I4 0.639 0.618 0.725 1
I5 0.500 0.779 0.861 0.689 1
I6 0.559 0.726 0.925 0.646 0.803 1
O1 0.566 0.507 0.481 0.688 0.273 0.314 1
O2 0.616 0.820 0.976 0.717 0.861 0.969 0.412 1
O3 0.524 0.744 0.947 0.648 0.844 0.955 0.371 0.976 1

Source: Authors’ calculations.
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Provisioning, maintenance, and utilization of sanitation 
infrastructure in government schools of Karnataka: Insights 

from a field survey 
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Abstract
This paper examines the status, usage, functionality, and maintenance of sanitation facilities 

in selected government schools across districts in Karnataka. It is based on primary data collected 
during the 2023–24 academic year as part of a larger study on the Swachh Bharat Mission–Grameen 
(SBM-G) in Karnataka. The data was gathered from 63 government schools located in 48 villages in 
Karnataka state. The findings reveal that all the surveyed schools have separate toilet facilities for boys 
and girls, with high utilisation among girls. However, issues persist with toilet repair, maintenance, and 
the regular supply of water. These challenges underscore the urgent need for sustained attention to the 
upkeep of sanitation infrastructure in government schools. To advance the vision of Viksit Bharat 2047, 
the government must enhance resource allocation not only for the construction but also for the regular 
maintenance of school sanitation facilities. Ensuring hygienic and accessible infrastructure is essential 
for creating safe and supportive learning environments, ultimately empowering students to become 
healthy and confident contributors to a developed and inclusive India.
JEL Classification Codes: I18, I25, H75, I28, R53

 

1.	 Introduction

Access to adequate and well-maintained 
sanitation facilities in schools is fundamental to 
ensuring a safe, healthy, and inclusive learning 
environment for children. Provision of sanitation in 
schools is not merely a matter of infrastructure but a 
critical component of public health, gender equity, 
and educational quality (WHO & UNICEF, 2022). 
Absence of proper sanitation facilities, particularly 
for girls, contributes to absenteeism, health issues, 
and in some cases, permanent dropouts, especially 
during menstruation.  Schools equipped with 
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adequate Water, Sanitation, and Hygiene (WASH) 
facilities provide a safe and nurturing setting that 
supports effective learning. If basic hygiene needs 
are met, students are enabled to concentrate on their 
studies without the risk of illness. Thus, ensuring 
proper WASH infrastructure in all the schools is 
essential to create a healthy and inclusive learning 
environment for every child. 

The provision of sanitation in schools initially 
received limited attention, especially in rural 
and remote areas. The early focus was primarily 
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on increasing school enrolment and expanding 
infrastructure, such as classrooms, rather than 
on sanitation facilities. However, with increasing 
awareness about the role of hygiene in education 
and health, both state and central governments 
initiated targeted programs to improve WASH 
infrastructure in educational institutions. The 
Total Sanitation Campaign (TSC) launched by the 
Government of India in 1999 marked a turning 
point by according priority for school sanitation.  
Karnataka, being one of the leading states in 
implementing the central assistance schemes, 
started integrating toilet construction with school 
development plans.  The TSC was restructured into 
the Nirmal Bharat Abhiyan (NBA) in 2012, which 
further stressed the need for functional toilets and 
behavioural change (Kulkarni, 2022). Karnataka 
made progress by increasing toilet coverage 
and involving Panchayati Raj Institutions and 
School Development and Monitoring Committees 
(SDMCs) in sanitation efforts. This was further 
strengthened by the Swachh Vidyalaya Abhiyan 
launched in 2014 under the Swachh Bharat 
Mission (SBM), which aimed to ensure that every 
school had functional and separate toilets for 
boys and girls (Department of School Education 
& Literacy, 2019; Rural Drinking Water and 
Sanitation Department (n.d)). Further, in 2014, 
separate toilets were mandated in all states by the 

Supreme Court under the provisions of the RTE 
Act. The initiative received widespread support 
from the government departments, corporates, and 
civil society, resulting in the rapid construction of 
toilet facilities across the country. After Samagra 
Shiksha Abhiyan, the Sarva Shiksha Abhiyan 
(SSA) was launched in 2001. It emphasized the 
need for basic infrastructure in schools, including 
separate toilets for boys and girls based on 
the norms laid down by the Bureau of Indian 
Standards (BIS) (The New Indian Express, 2013; 
Press Information Bureau, 2013). This helped to 
increase awareness and funding for sanitation 
infrastructure in schools.

In Karnataka, these national initiatives 
related to provision of sanitation have been 
actively implemented and supplemented by 
state-level efforts through the Department of 
School Education and Literacy and the Rural 
Development and Panchayat Raj (RDPR) 
Department, focusing on sustainability, menstrual 
hygiene management, and hygiene education. 
Collectively, these programmes have contributed 
to remarkable improvements in school sanitation 
coverage and functionality in the state over the 
period. Table 1 shows the progress of sanitation 
facilities in Karnataka.

Table 1: Variables used for calculation of efficiency scores

Schools by Type
Percent of schools with

Boy’s Toilet 
Facility 

Functional Boy’s 
Toilet Facility 

Girl’s Toilet 
Facility

Functional Girl’s 
Toilet Facility

All Management 97.3 96.2 99.2 98.6
Government 96.1 94.5 98.9 98.1
Govt Aided 99.5 99.4 99.9 99.8
Private Unaided 99.6 99.4 99.7 99.6
Others 100.0 100.0 100.0 100.0

Source: GoI, MoE-DSEL (2024).
Note: Others include Kendriya Vidyalaya, Jawahar Navodaya Vidyalayas (JNVs), Schools Run by Local Bodies, Schools Run 
by Public Sector Undertakings (PSUs), Residential Schools, and NGO / Religious trust schools.

Sanitation infrastructure in government schools in Karnataka
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Table 1 highlights the status of toilet facilities 
across different types of schools in India during 
2023–24. Overall, the availability of toilet 
facilities is high, with 97.3 per cent of schools 
having boys’ toilets and 99.2 per cent having 
girls’ toilets. However, a slight gap exists between 
availability and functionality, especially for 
boys’ toilets (96.2% functional). Government 
schools show the lowest performance, with only 
94.5 per cent having functional boys’ toilets, 
indicating challenges in maintenance despite 
decent availability. In contrast, government-aided 
and private unaided schools report over 99 per 
cent availability and functionality for both boys’ 
and girls’ toilets, reflecting better infrastructure 
management. Schools under the “Others” 
category, including Kendriya Vidyalayas, Jawahar 
Navodaya Vidyalayas (JNVs), schools run by 
local bodies, public sector undertakings (PSUs), 
residential schools, and NGO/religious trust 
schools, demonstrate 100 percent availability and 
functionality, likely due to centralized management 
and better resource allocation. Notably, girls’ toilet 
facilities are better maintained across all school 
types, suggesting targeted efforts to support girl 
child education. 

Despite significant achievements in expanding 
sanitation infrastructure, several challenges persist 
on the ground, like non-functional toilets and poor 
maintenance, irregular cleaning, and inadequate 
water supply. The gap in access to clean and 
functional toilets in government schools has 
direct implications for students’ health, safety, and 
academic engagement. The absence of menstrual 
hygiene facilities further exacerbates the 
challenges faced by adolescent girls, often leading 
to lower attendance and compromised learning 
outcomes. The Karnataka High Court has stressed 
the immediate need for ensuring adequate toilet 
and drinking water facilities in schools throughout 
the state, and such basic shortcomings should not 
hinder students’ right to quality education (The 
Law Advice, 2023).

School sanitation is a key component in 
achieving multiple United Nations Sustainable 
Development Goals (SDGs), particularly SDG 3 
(Good Health and Well-being), SDG 4 (Quality 
Education), and SDG 6 (Clean Water and 
Sanitation) (United Nations, n.d.). Furthermore, 
the SDGs are closely aligned with the Government 
of India’s vision of Viksit Bharat (Developed 
India) by 2047. The SDG India Index 2023–24, 
developed by NITI Aayog, positions Karnataka 
as a Front Runner in SDG 6, with an index score 
of 90, indicating significant progress in water and 
sanitation access. Nationally, 94.7 per cent of 
schools have functional toilets for girls, whereas 
in Karnataka, 97.9 per cent of schools have 
functional toilets for girls (NITI Aayog, 2024). 
The better performance in the coverage of girls’ 
toilets reflects the impact of initiatives such as the 
Sarva Shiksha Abhiyan (SSA), Swachh Bharat 
Mission (Grameen) and other previous sanitation 
programmes. However, disparities in the provision 
of toilets across states persist. The Karnataka 
Human Development Report 2022 highlights 
that the rural districts such as Kalaburagi, Yadgir, 
Ballari, and Raichur continue to struggle with 
inadequate sanitation infrastructure in schools, 
particularly the lack of separate toilets for girls 
(Government of Karnataka, 2022). These regional 
disparities have direct implications for students’ 
attendance, learning outcomes, health, and gender 
equity. Addressing these challenges is essential 
not only for fulfilling SDG targets but also for 
laying a strong foundation for a clean, inclusive, 
and developed India by 2047. 

In the above context, the present paper aims 
to evaluate the provisioning, maintenance, and 
utilization of sanitation infrastructure in selected 
government schools across rural districts of 
Karnataka, based on primary data from 63 schools 
in 48 villages. The paper provides actionable 
recommendations to strengthen sanitation 
outcomes in schools.
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2. Methodology

The present study is based on primary data 
collected under the ICSSR-sponsored research 
project titled “Swachh Bharat Abhiyan–Grameen 
(SBM-G): Achievements, Impacts, and Challenges 
– A Study of Select Areas of Karnataka.” To ensure 
adequate geographical representation, a multi-
stage random sampling technique was adopted to 
select the villages for obtaining the data related to 
rural sanitation. In the first stage, three districts 
were randomly selected from each of Karnataka’s 
four administrative divisions, resulting in the 
selection of twelve districts. In the second stage, 
two taluks were randomly selected from each of 
the chosen districts, leading to the selection of 
twenty-four taluks. In the final stage, two villages 
were randomly selected from each of the selected 

taluks, culminating in a total of 48 villages across 
the state. To assess the school sanitation, all 
government schools located within the selected 
villages were included in the study. As a result, 
63 educational institutions were covered. The 
sample included a variety of government school 
types catering to different levels of education. 
Data collection was carried out using structured 
questionnaires administered to the headmasters 
of the selected schools. The questionnaire was 
designed to gather comprehensive information on 
the provisioning, maintenance, and utilization of 
sanitation facilities in schools. The data collection 
was carried out during the months of November 
and December 2023. Table 2 presents the 
distribution of sample schools by the education 
level in Karnataka.

Table 2: Sample size of schools by levels of education in Karnataka

Districts/ Divisions
No of Schools Percentage of Schools

High 
School

Higher 
Primary

Lower 
Primary Total High 

School
Higher 

Primary
Lower 

Primary Total

Ballari  4  4 0.0 100.0 0.0 100.0
Kalaburgi 2 3  5 40.0 60.0 0.0 100.0
Raichur 2 3 1 6 33.3 50.0 16.7 100.0
Kalaburgi Division 4 10 1 15 26.7 66.7 6.7 100.0
Bagalkot  5 1 6 0.0 83.3 16.7 100.0
Belagavi 1 4 3 8 12.5 50.0 37.5 100.0
Uttara Kannada 2 4 3 9 22.2 44.4 33.3 100.0
Belagavi Division 3 13 7 23 13.0 56.5 30.4 100.0
North Karnataka 7 23 8 38 18.4 60.5 21.1 100.0
Chamarajanagar  5  5 0.0 100.0 0.0 100.0
Chikkamagaluru  4  4 0.0 100.0 0.0 100.0
Mysuru  3 1 4 0.0 75.0 25.0 100.0
Mysuru Division  12 1 13 0.0 92.3 7.7 100.0
Chikkaballapura  4  4 0.0 100.0 0.0 100.0
Davanagere 3 1  4 75.0 25.0 0.0 100.0
Tumakuru  4  4 0.0 100.0 0.0 100.0
Bengaluru Division 3 9  12 25.0 75.0 0.0 100.0
South Karnataka 3 21 1 25 12.0 84.0 4.0 100.0
Grand Total 10 44 9 63 15.9 69.8 14.3 100.0

Source: Authors’ survey data.

Sanitation infrastructure in government schools in Karnataka
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Table 2 shows that in the selected 48 villages, 
there were a total of 63 educational institutions 
comprising lower primary, higher primary, and 
high schools. The proportion of higher primary 
schools was the highest (69.8 per cent), followed 
by high schools (15.9 per cent) and lower primary 
schools (14.3 per cent). There were variations 
across districts and administrative divisions in the 
spread of sample educational institutions.

3. Findings of the study

3.1. Provision of toilets in schools 

It is well known that the provision of toilets in 
schools is a critical component of ensuring a safe, 
hygienic, and inclusive learning environment, 

especially in rural and underserved areas. 
Access to clean and functional toilet facilities 
directly impacts students’ health, attendance, 
and overall well-being, with a significant effect 
on girls’ participation in education. It is found 
that the schools in all the selected villages have 
toilet facility constructed either under the Sarva 
Shiksha Abhiyan (SSA), Madhyamik Shiksha 
Abhiyan (MSA), SBM-G or through other 
sources including own resources.  This reveals the 
commitment of the government to provide toilets 
to create a conducive environment for learning and 
growth. Figure 1 shows the provision of sanitation 
facilities in schools in selected areas facilitated 
under SBM-G. 

Figure 1: Provision of sanitation facility in schools under SBM-G (% of Schools)

Source: Authors’ survey data.
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Figure 1 shows that, on an average, 38 per cent 
of the schools have been provided with sanitation 
facilities under SBM-G in selected areas. There 
are variations in the proportions of schools 
provided with sanitation facilities under SBM-G 
across the districts and administrative divisions. In 
North Karnataka, 45 percent of schools received 
sanitation facilities, compared to only 28 percent 
in South Karnataka. At the divisional level, 
Kalaburagi Division shows the highest provision 
(67%), while Mysuru Division lags at just 23 per 
cent. Among districts, Raichur stands out with a full 
100 per cent coverage, followed by Ballari (75%), 
while Chikkaballapura and Chamarajanagar have 
no coverage (0%). Several districts including 
Tumakuru, Davanagere, Chikkamagaluru, and 
Bagalkot report a moderate coverage of 50 per 
cent. In contrast, districts like Kalaburgi (20%), 
Uttara Kannada (22%), Mysuru (25%), and 
Belagavi (25%) are on the lower end. The schools 
in Chamarajanagar, Chikkaballapur, Kalaburagi, 
Uttara Kannada, Belagavi, and Mysuru districts 
have already been provided with toilets under 
schemes such as Sarva Shiksha Abhiyan (SSA), 
Madhyamik Shiksha Abhiyan (MSA), SBM-G, 
or through other sources, including their own 
resources, prior to the launch of SBM-G. This 
indicates the progression of these schools and 
their hygiene practices. Thus,  SBM-G is primarily 
contributed to improving sanitation facilities in 
previously underserved areas.

Provisioning of sanitation facilities in 
schools is as important as their proper utilisation. 
Encouraging students, especially girls, to 
confidently use these facilities requires not only 
availability but also awareness, cleanliness, privacy, 
and safety. Promoting utilisation through hygiene 
education and regular monitoring is essential for 
building a healthier student population and for 
advancing the goals of Swachh Bharat and Viksit 
Bharat 2047. Figure 2 and Figure 3 show the extent 
of sanitation infrastructure (toilet/urinals) usage 
by girls and boys in the selected schools. Among 
the girls, 85 per cent use sanitation infrastructure 
regularly, 13 per cent use them occasionally, 

and only 2 per cent do not use the toilets at all. 
In comparison, among the boys, 76 per cent use 
sanitation infrastructure regularly, 14 per cent 
use them occasionally, and 9 per cent do not use 
the sanitation infrastructure at all. This indicates 
that sanitation infrastructure usage among girls is 
higher compared to boys. These figures suggest 
better toilet usage habits among girls compared 
to boys, indicating a greater awareness, comfort, 
or access to sanitation facilities among female 
students.

Figure 2: Use of toilet among girls (%) 

Source: Authors’ survey data.

Figure 3: Use of toilet among boys (%) 

Source: Authors’ survey data.

3.2 Maintenance of sanitation in schools 

Maintenance of sanitation in schools is crucial, 
not only for the health and safety of students and 
teachers but also for creating an environment 

Sanitation infrastructure in government schools in Karnataka
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that supports learning, fosters responsibility, and 
promotes a positive school culture. Effective use 
of toilets ensures hygiene, reduces the risk of 
disease transmission, and fosters a clean school 
environment. It also reinforces good sanitation 
habits among children, which they carry into their 
homes and communities. Without a regular use 

and maintenance, even well-constructed toilets 
can fall into disrepair, becoming unusable and 
defeating their purpose.  Hence, the functionality 
and usage status of toilets reveal the importance 
given to sanitation aspects in schools. Figure 4 
shows the functionality of the toilets in selected 
schools. 

Figure 4: Functionality of toilet facility 

Source: Authors’ survey data.

Figure 4 depicts that 78 per cent of schools 
have well-maintained, clean, and properly 
functioning toilets. In general, such schools 
prioritize sanitation and hygiene, creating a 
conducive environment for students and staff to use 
the facilities comfortably and safely. About  10 per 
cent of schools have poorly maintained toilets with 
a visible human waste. This indicates neglect or 
inadequate cleaning practices, posing health risks 
and discomfort to users and potentially leading 
to reluctance in using the facilities. In about 10 
per cent of schools, toilets appear to be seldom 

or rarely used due to various reasons, including 
functionality issues. In about 3 per cent of schools, 
no water is available for toilets, rendering them 
unusable. This lack of water availability prevents 
their use. Overall, a significant proportion of 
schools maintains clean toilets. At the same time, 
a notable proportion face challenges such as poor 
maintenance and water scarcity. Table 3 shows 
district-wise functionality of toilets in selected 
schools, indicating variations across districts/
regions in selected areas.

Table 3: Functionality of the toilet (% of schools)

 District/ Divisions

Percent of schools with

No water 
available

Toilet 
appears 

to be well 
kept

Toilet appears to be 
poorly maintained 
with human waste 
visible in the toilet

Appears to 
be seldom 

used

Grand 
total

Ballari  25.0 75.0 0.0 0.0 100.0
Kalaburgi  0.0 80.0 20.0 0.0 100.0
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 District/ Divisions

Percent of schools with

No water 
available

Toilet 
appears 

to be well 
kept

Toilet appears to be 
poorly maintained 
with human waste 
visible in the toilet

Appears to 
be seldom 

used

Grand 
total

Raichur  0.0 83.0 17.0 0.0 100.0
Kalaburgi Division 7.0 80.0 13.0 0.0 100.0
Bagalkot  17.0 67.0 0.0 17.0 100.0
Belagavi  0.0 88.0 0.0 13.0 100.0
Uttara Kannada  0.0 78.0 0.0 22.0 100.0
Belagavi Division 4.0 78.0 0.0 17.0 100.0
North Karnataka 5.0 79.0 5.0 11.0 100.0
Chamarajanagar  0.0 100.0 0.0 0.0 100.0
Chikkamagaluru  0.0 100.0 0.0 0.0 100.0
Mysuru  0.0 50.0 50.0 0.0 100.0
Mysuru Division 0.0 85.0 15.0 0.0 100.0
Chikkaballapura  0.0 100.0 0.0 0.0 100.0
Davanagere  0.0 25.0 50.0 25.0 100.0
Tumakuru  0.0 75.0 0.0 25.0 100.0
Bengaluru Division 0.0 67.0 17.0 17.0 100.0
South Karnataka 0.0 76.0 16.0 8.0 100.0
Grand Total 3.0 78.0 10.0 10.0 100.0

Source: Authors’ survey data.

Regular cleaning of school toilets is essential 
to maintain hygiene, prevent the spread of 
infections, and ensure the well-being of students 
and staff. Unclean toilets can discourage students, 
especially girls, from using them, leading to 
absenteeism and health issues such as urinary 
tract infections and gastrointestinal diseases. 
Clean and well-maintained toilets promote a sense 
of dignity, safety, and comfort, contributing to a 
more positive learning environment. Moreover, 
they reflect the school’s commitment to health 
and sanitation, reinforcing the importance of 
cleanliness among students. Ensuring daily 

cleaning routines and proper supervision is not 
just a matter of facility management. It is a key 
step towards achieving the objectives of Swachh 
Vidyalaya and the broader vision of Viksit Bharat 
2047. Figure 5 shows the frequency of toilet 
cleaning in selected schools. It reveals that in 29 
per cent of schools, toilets are cleaned daily and 
at varying frequency in other schools. Overall, a 
higher proportion of schools lack consistent and 
regular cleaning schedules, which are essential for 
maintaining hygienic environments conducive to 
the well-being of students.

Sanitation infrastructure in government schools in Karnataka
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Figure 5: Frequency of toilet cleaning in selected schools per week

Source: Authors’ survey data.

3.3. Challenges in sanitation maintenance 

Despite notable improvements in the 
provision of sanitation infrastructure under the 
Swachh Bharat Mission-Grameen (SBM-G), 
the maintenance and upkeep of these facilities 
remain a major challenge in government schools 
across rural Karnataka. The school headmasters 
and teachers are mainly responsible for the 
maintenance of sanitation infrastructure including 
provision of water, although they are already 
overburdened with multiple responsibilities such 
as mid-day meal supervision, administrative 
duties, and academic instruction, etc. With limited 
time and capacity, regular sanitation monitoring 
and toilet maintenance often receive inadequate 
attention. This pattern was observed in almost all 
the sample schools. 

Another major constraint in maintenance is 
insufficient funding. Government of Karnataka 
has recently revised school maintenance grants 
based on student strength (The New Indian 
Express, 2023). That is, Rs.20,000 for schools 
with up to 50 students, Rs.28,000 for 100 students, 
Rs.33,000 for 500 students, and Rs.45,000 for 
schools with over 500 students. These funds are 
not exclusively meant for sanitation. Teachers 
are expected to allocate a portion of the general 
school maintenance grant for toilet upkeep, which 

often proves inadequate for covering cleaning 
supplies, minor repairs, and hiring cleaning staff. 
As a result, sanitation maintenance is frequently 
neglected. The availability of water for sanitation 
is also a critical aspect of ensuring proper hygiene 
and sanitation practices. Without access to a 
reliable water supply, maintaining cleanliness 
and carrying out essential sanitation activities 
becomes challenging. On an average, 92 per cent 
of schools have a constant supply of water, while 
the remaining 8 per cent of schools do not have a 
constant supply of water for sanitation purposes. 
Schools in districts like Ballari, Uttara Kannada, 
Mysuru, Davanagere and Tumakuru   have water 
problems for sanitation purposes and water supply 
and required water storage facilities need to be 
ensured in all the government schools.

The shortage of separate cleaning personnel 
further exacerbates the issue. Many schools report 
difficulty in hiring individuals willing to clean 
toilets, especially in remote rural areas. This 
shortage not only affects the cleanliness of toilets 
but also contributes to the gradual deterioration 
of infrastructure, making some facilities unusable 
over time. In a few instances, toilets remain 
locked due to non-availability of cleaning staff.   
In this context, Karnataka government has issued 
a formal ban on using students for cleaning 
toilets, reiterating that maintenance grants and the 
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SDMCs must be utilized to hire local help for this 
purpose. In response to these issues, the SDMC 
forum has proposed inclusive mass sanitation 
programs involving teachers, students, parents, 
and local governments. They recommend that 
‘Sanitation Saturdays’ be institutionalized for 
weekly cleanliness drives that promote collective 
responsibility while instilling hygiene values in 
students. The forum also advocates for increased 
grants, cleaning materials, and the deployment of 
support staff under schemes like MGNREGA to 
assist with sanitation efforts.

4. Conclusion and recommendations

This paper shows the progress towards 
providing sanitation facilities in schools across 
Karnataka. However, gaps persist, particularly 
in the maintenance of infrastructure and the 
provision of a continuous water supply. Since 
2014, the Swachh Bharat Mission -Grameen 
(SBM-G) has made notable strides in improving 
sanitation infrastructure in schools. Addressing 
the remaining challenges requires a multi-pronged 
approach, including the following:

	 Strengthening Institutional Support: Gram 
Panchayats may take responsibility for the 
construction and maintenance of school 
sanitation infrastructure, including ensuring 
a continuous water supply. This will reduce 
the burden on school staff, allowing them 
to focus on academic activities. School 
Development and Monitoring Committees 
(SDMCs) may also ensure proper upkeep 
of these facilities.

	 Water Security: Water management 
infrastructure to be integrated to ensure 
an uninterrupted water supply. Gram 
Panchayats may play a key role in 
guaranteeing continuous access to water in 
schools.

	 Regular Monitoring: District-level 
audits of school sanitation facilities to be 
implemented to ensure transparency and 
accountability.

	 Adequate Funding: The government may 
enhance maintenance grants for all schools, 
with specific allocations exclusively for 
sanitation upkeep.

In short, sustainable sanitation facilities in 
schools go beyond mere infrastructure. It requires 
ongoing institutional support, inclusive and 
participatory practices, and shared responsibility 
among stakeholders. It encompasses providing 
safe, accessible, and well-maintained water, 
sanitation, and hygiene (WASH) facilities, 
while also educating students and staff about 
proper hygiene practices. This approach ensures 
a healthy learning environment and promotes 
long-term behavioural changes. Implementing 
comprehensive hygiene education programs that 
cover topics like handwashing, toilet etiquette, 
and menstrual hygiene management (for girls 
at appropriate age) right at primary school level 
can inculcate hygiene practices among children 
at a young age. And, ensuring that all sanitation 
facilities are well-maintained is also a key to 
sustenance of the program. Repairs and timely 
restocking of supplies should be inbuilt in the 
program right from the initiation. 

A clean and well-maintained school 
environment is essential for children’s health, 
regular attendance, and holistic development, 
and must be treated as a policy priority at all 
levels of governance. Aligning with the vision of 
Viksit Bharat@2047, ensuring sustainable school 
sanitation is a foundational step towards building 
a healthy, educated, and empowered young 
population. These can lead to India’s journey 
towards becoming a developed nation.
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A comparative study of economic well-being among banking and 
non-banking individuals in Bengaluru

Asha Joseph 1 and Maria Immanuvel S 2

Abstract
This study examines the role of banking access in influencing individuals’ economic well-being 

(EWB). It focuses on a comparative analysis of individuals with and without access to banking services 
to evaluate the relationship between financial inclusion and perceived economic stability.  The research 
adopts a demand-side analysis, utilizing a sample of 390 respondents from Bengaluru Urban District. 
Statistical analyses, including binary logistic regression, independent t-tests effect size measures, 
are performed to compare the EWB scores of bank users and non-users and to examine if access to 
banking services predicts an individual’s economic well-being. The results reveal that individuals with 
bank accounts report significantly higher EWB scores compared to non-users. The findings suggest that 
banking access is strongly associated with individuals’ confidence in meeting their financial needs and 
achieving economic security. The study underscores the transformative potential of financial inclusion 
policies in bridging gaps in economic stability and reducing vulnerabilities, particularly among under 
banked populations.
JEL Classification Code: G2

 

1.	 Introduction

Economic well-being (EWB) is a crucial 
measure of an individual’s financial stability, 
encompassing more than just income levels. It 
reflects the capacity to meet immediate needs, 
plan for future financial goals, and cope with 
unforeseen monetary setbacks (Council on Social 
Work Education, 2016). In the Indian context, 
access to formal banking services plays a pivotal 
role in shaping economic well-being, as it provides 
essential tools such as savings accounts, access 
to credit, and mechanisms for risk management. 
However, despite notable progress in financial 
inclusion initiatives, a significant proportion of 
the population particularly within lower-income 
and rural communities remains excluded from the 
banking system (Nandru et al., 2021; Osberg & 
Sharpe, 2002). This exclusion poses a challenge to 
achieving broader financial stability, inclusion and 
equitable economic development.
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Economic well-being has long been recognized 
as an essential indicator of an individual’s 
financial security and ability to cope with life’s 
uncertainties (Diener, 1984). It reflects the ability 
not only to meet immediate needs but also to plan 
for future financial goals and withstand unexpected 
economic shocks. In recent years, financial 
inclusion has emerged as a critical driver of 
economic well-being, particularly for underserved 
and marginalized populations. Financial inclusion 
provides individuals with access to banking 
services, credit, and insurance, enabling them to 
manage their finances more effectively and build 
financial resilience (Demirguc-Kunt & Klapper, 
2013).

Sarma (2008) argues that access to banking 
services is central to financial inclusion, fostering 
improved financial outcomes. Similarly, Allen et 
al. (2012) highlight the role of banking access in 
enhancing financial stability for lower-income 
groups by providing credit, savings mechanisms, 
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and risk management tools. Accessibility to 
financial services has been emphasized over 
financial literacy as a determinant of financial 
inclusion, particularly in developing countries 
(Ghosh, 2012; Bongomin et al., 2016). Financial 
literacy, while important, has been found to have a 
limited role in driving financial outcomes among 
marginalized populations when compared to direct 
access to banking services.

Recent studies have explored the influence of 
financial inclusion on economic well-being across 
various demographic and regional contexts. For 
instance, Park and Mercado (2018) examined 
financial inclusion in Asia, emphasizing its role 
in reducing poverty and inequality. The study 
highlighted that while access to financial services 
positively impacts economic well-being, disparities 
in accessibility persist, especially for women 
and rural populations. Similarly, Ozili (2020) 
explored the global drivers of financial inclusion 
and identified that digital financial services, such 
as mobile banking, have significantly expanded 
access in developing countries. However, the study 
also pointed out that the digital divide continues 
to exclude vulnerable groups, limiting the broader 
impact of financial inclusion.

Klapper and Lusardi (2020) emphasized 
the role of technology-driven financial services 
in enhancing economic well-being globally, 
particularly during crises such as the COVID-19 
pandemic. Their research found that digital 
financial inclusion mitigated economic shocks by 
ensuring access to savings and credit, even during 
lockdowns. This aligns with the findings of Gupta 
et al. (2022), who highlighted the role of fintech 
in expanding access to financial services among 
unbanked populations in South Asia. These 
studies collectively emphasize that while financial 
inclusion initiatives have advanced significantly, 
systemic barriers such as gender inequality, lack 
of infrastructure, and digital literacy gaps continue 
to hinder their full potential.

Research by Chattopadhyay (2011) and 
Yadav and Sharma (2016) highlights that women, 
particularly in rural areas, face disproportionate 
barriers to banking access, including social norms 
and mobility constraints. Bhatia and Singh (2019) 
similarly observed that women in rural regions 
are often excluded from formal financial systems, 
limiting their ability to achieve economic well-
being. Studies like those by Sarma (2008) and 
Ibekwe et al. (2021) reveals that people with higher 
income and literacy levels have better financial 
access. This highlights the need for focused and 
targeted interventions for the low-income and 
low-literacy populations.

Despite these findings, gaps remain in 
understanding the comparative impact of financial 
inclusion within the same socio-economic setting. 
First, most research has focused on either rural 
or urban populations, leaving out the nuanced 
differences within mixed or single settings.  
Second, numerous studies have established a 
positive correlation between financial inclusion 
and enhanced economic well-being (Sarma, 2008; 
Allen et al., 2012; Demirguc-Kunt & Klapper, 
2013). These findings underscore the importance 
of access to formal financial systems in reducing 
economic vulnerabilities and promoting financial 
resilience. However, existing research has 
largely focused on aggregate financial inclusion 
outcomes, leaving gaps in understanding how 
banking access impacts economic well-being at 
an individual level, particularly across diverse 
demographic groups in India. The influence of 
factors such as age, gender, education, and income 
on economic well-being in the context of financial 
access remains underexplored. Third, studies such 
as those by Demirguc-Kunt et al. (2018) and Allen 
et al. (2022) call for more granular analyses of 
how financial inclusion varies across demographic 
groups within similar environments.

Our study aims to fill in the above research 
gaps by comparing individuals with and without 
bank accounts in Bengaluru Urban District 
(Karnataka State, India). Furthermore, it examines 
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how demographic factors, such as age, gender, 
and income, influence economic well-being 
within these groups, thereby contributing to a 
more comprehensive understanding of financial 
inclusion’s role in enhancing economic stability.

The basic hypothesis tested in this paper is 
whether banking access influences economic well-
being. Banking access refers to an individual’s 
ability to use formal financial services such 
as opening a bank account, depositing and 
withdrawing money, and engaging in digital or 
in-person transactions through regulated financial 
institutions. It is a key indicator of financial 
inclusion (Demirgüç-Kunt et al., 2018; World 
Bank, 2018). Economic well-being is the extent to 
which individuals can meet their current financial 
obligations, feel secure in their financial future, 
and make choices that allow enjoyment of life. It 
encompasses financial security, resilience, control 
over finances, and satisfaction with economic 
circumstances (CFPB, 2015).

2. Research methodology

2.1. Study area

This study was conducted in Bengaluru Urban 
District, Karnataka. Karnataka was selected as it 
ranks sixth in the country for financial inclusion, 
according to the CRISIL Inclusix Report (2018). 
Within the state, Bengaluru Urban District was 
chosen for its strong banking infrastructure, 
growing digital finance usage, and large urban 
population (Puttalingaiah et al., 2020; Vani & Latha, 
2024). The district includes both well-connected 
areas and underserved communities, making it 
suitable for examining access to financial services 
(Roy et al., 2018). It also has a high number of 
migrant workers and informal sector participants, 
many of whom remain unbanked (Nagesha & 
Halaswamy, 2023; Shamala & Prasad, 2019). This 
mix of inclusion and exclusion provides a useful 
setting to study the link between banking access 
and economic well-being.

2.2.	Sample size

To determine the appropriate sample size for 
this study, Cochran’s (1977) formula for sample 
size estimation was applied, assuming an unknown 
or large population. This formula is particularly 
useful when there is no precise knowledge of 
the total number of individuals in the population. 
The calculation was based on a 95% confidence 
level (Z = 1.96), a maximum variability estimate 
(p = 0.5), and a 5% margin of error (e = 0.05). 
The calculated minimum required sample size 
was therefore approximately 385 respondents. 
In this study, a total of 390 respondents were 
selected—comprising 195 bank users and 195 
non-users—to meet and slightly exceed the 
minimum requirement. This also ensured equal 
representation for comparative analysis and 
accounted for any potential non-responses or 
missing data.

2.3.	Sampling method

This study employed a simple random 
sampling technique to ensure that all eligible 
individuals within the target population (both bank 
users and non-users) had an equal chance of being 
selected. The sample was drawn from multiple 
localities within Bengaluru Urban District, 
ensuring that variation in socio-economic status, 
occupation, and residential backgrounds was 
adequately captured. The selection was conducted 
independently for bank users and non-users, with 
195 individuals in each category, resulting in a 
total sample size of 390. 

As the study focuses on comparative analysis, 
the samples are categorized into two clusters of 
respondents who are categorized based on their 
usage of banking services. The total sample of 390 
individuals from Bengaluru Urban District was 
divided equally into two clusters: one consisting 
of bank account users, and the other of non-users. 
These clusters were formed for the purpose of 
comparative analysis of financial inclusion and 
economic well-being. Data for this study was 
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collected using a structured questionnaire (a copy 
of the questionnaire is available from authors 
upon request) during the period October 2024 to 
January 2025 in Bengaluru Urban District. The 
questionnaire was administered by the author 
through Google Form that was in bilingual mode 
- Kannada and English - to ensure accessibility. 
Since most respondents had access to mobile 
phones and the internet, the online format was 
effective in reaching a diverse sample and 
collecting reliable responses.

2.4.	Statistical design

Data analysis was done by applying 
descriptive statistics (mean, standard deviation) 
and inferential statistics (t-tests, ANOVA) to 

compare the EWB scores of bank users and non-
users. The effect size was also calculated using 
Cohen’s d test to assess the practical significance 
of the results. Additionally, the standard Binary 
Logistic Regression Model  was used to estimate 
the probability of an individual’s economic well-
being  by his/her  access to banking services.

3.	 Analysis, results and discussions

3.1.	Description of primary data

The demographic profile of the sample 
includes variables such as gender, age, education, 
marital status, employment sector, monthly 
income range and access to banking are described 
in Table 1. 

Table 1: Demographic profile of the respondents

Demographic characteristics Frequency Percent
Gender
Male 268 68.72
Female 122 31.28
Age
Less than 25 36 9.23
26–35 63 16.15
36–45 175 44.87
46–55 73 18.72
Above 55 43 11.03
Education
No formal education 104 26.67
School education (Std 1-Std 10) 133 34.10
Intermediate education (PUC) 70 17.95
Graduation (UG) 57 14.62
Post-graduation 26 6.67
Marital status
Married 307 78.72
Unmarried 44 11.28
Divorced/ Separated 39 10.00
Employment Sector
Government employee 26 6.67
Private sector employee 150 38.46
Retired 25 6.41
Self-employed/Business 96 24.62
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Demographic characteristics Frequency Percent
Unemployed 93 23.85
Monthly Income Range
Below 5,000 86 22.05
5,001–10,000 96 24.62
10,001–15,000 164 42.05
15,001–20,000 30 7.69
Above 20,000 14 3.59
Have bank account
Yes 195 50.00
No 195 50.00

Source: Calculated by authors using own survey data.

The study describes the demographic profile 
of the respondents as presented in Table 1. In 
terms of gender, males make up the majority 
(68.72%) of respondents, while females account 
for 31.28%. The age distribution indicates that the 
highest proportion of respondents falls in the 36-
45 age group (44.87%), followed by those in the 
26-35 age group (16.15%). Regarding education, 
a significant percentage of respondents (34.10%) 
have school-level education (Standard 1-10), while 
26.67% have no formal education. The marital 
status shows that a large portion of respondents 
are married (78.72%), with smaller groups being 
unmarried (11.28%) or divorced/separated (10%). 
In terms of employment, a majority work in the 
private sector (38.46%), followed by those who 
are self-employed or run a business (24.62%), with 
fewer respondents in government jobs (6.67%) or 
retired (6.41%). Regarding monthly income, the 
most common income range is 10,001–15,000 
INR (42.05%), followed by 5,001–10,000 INR 
(24.62%), and 22.05% of respondents earn below 
5,000 INR. A smaller proportion earns above 
20,000 INR (3.59%).

The demographic data collected in this study 
is highly relevant for analyzing the influence 
of banking access on economic well-being, 
particularly given that 50% of the respondents 
are unbanked. The male dominance in the sample 
(68.72%) reflects the broader gender distribution 
in India’s workforce, especially in sectors with 

a higher male participation. The significant 
proportion of respondents with lower education 
levels (60.77% having school-level or no formal 
education) highlights a vulnerable group that may 
face barriers to financial literacy and inclusion. 
A notable pattern emerges when examining 
education levels, employment sectors, and 
income ranges. Many respondents with limited 
educational qualifications are concentrated in 
lower-paying jobs, primarily in the private sector 
(38.46%) or as self-employed (24.62%). This 
lack of formal education often restricts access 
to higher-paying, secure jobs, resulting in a 
significant portion of respondents earning low to 
moderate monthly incomes, such as Rs.10,001– 
Rs.15,000 (42.05%) or even below Rs. 5,000 
(22.05%). These factors collectively indicate why 
half of the respondents remain unbanked. Limited 
education may lead to a lack of awareness or 
trust in formal banking systems, while irregular 
or low incomes, common in private-sector or 
self-employed roles, might deter individuals 
from accessing or maintaining banking services. 
This comprehensive demographic representation 
sheds light on the challenges faced by unbanked 
populations and highlights the critical role that 
improved banking access can play in enhancing 
their economic well-being.

This equal representation of banking users 
and non-users across varied demographic groups 
provides a robust foundation for analyzing the 
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impact of banking access on economic well-being 
(EWB). The diverse range of ages, educational 
backgrounds, income levels, and employment 
types ensures that the study reflects a broad 
spectrum of financial experiences, offering 
valuable insights into the role of banking access in 
shaping economic well-being.

The descriptive statistics by bank users and 
non-users are presented in Table 2. The EWB 
score was calculated by averaging responses 

to a group of Likert-scale items that measured 
different aspects of economic well-being. Each 
item used a 5-point scale, and the overall score 
for each respondent was derived by computing 
the arithmetic mean of these item responses. The 
trimmed mean, as reported in the descriptive 
statistics, was obtained by excluding the lowest and 
highest 5% of individual scores before calculating 
the average. This method reduces the impact of 
outliers and provides a more stable estimate of the 
central tendency within each group.

Table 2: Descriptive statistics by bank users and non-users

Bank Users Non-Users
Statistic Std. Error Statistic Std. Error

Mean 4.1165 0.06063 2.33 0.06115

95% Confidence 
Interval for 
Mean

Lower Bound 3.9969 2.2094

Upper Bound 4.2361  2.4506
5% Trimmed Mean 4.1725  2.3228
Median 4.7143  2.5714
Std. Deviation 0.84664  0.85398
Minimum 1.86  1
Maximum 4.93  3.93
Range 3.07  2.93

Source: Same as in Table 1. 

The average EWB score for bank account 
users is 4.12, indicating a strong agreement (close 
to “agree”) on economic well-being. We can be 
95% confident that the true mean EWB score 
for this group lies between 3.997 and 4.236. The 
midpoint value of EWB scores is 4.71, slightly 
higher than the mean, showing a skew towards 
higher scores. Scores vary by approximately a 
standard deviation of 0.85 units around the mean, 
indicating a moderate variability. The EWB scores 
for this group range from 1.86 to 4.93, covering a 
wide spread.

The average EWB score for non-bank 
account users is 2.33, indicating a position closer 
to “disagree”. We can be 95% confident that the 
true mean EWB score for this group lies between 

2.209 and 2.451. The midpoint EWB score is 
2.57, slightly higher than the mean, suggesting a 
small skew towards higher scores. Scores vary by 
approximately a standard deviation of 0.85 units, 
showing moderate variability similar to Group 1. 
The EWB scores for this group range from 1.00 
to 3.93, covering a narrower spread than Group 1. 

3.2.	Statistical analysis of data

Table 2 showed that Group 1 (bank account 
users) has a higher mean EWB score (4.12) 
compared to Group 2 (non-users, 2.33). This 
substantial difference highlights that having a 
bank account positively correlates with a higher 
economic well-being. The wide gap in mean scores 
and the higher median for bank users suggest 
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practical relevance. Access to banking facilities 
may contribute to a stronger sense of economic 
well-being. Table 3 provides descriptive statistics 

for the two groups: individuals with a bank account 
(Group 1) and without a bank account (Group 2).

Table 3: EWB mean scores by bank users and non-users

EWB Mean N Mean Std. Deviation Std. Error Mean
Bank Users 195 4.1165 .84664 .06063
Bank Non-Users 195 2.3300 .85398 .06115

Source: Authors.

The mean EWB score for individuals with 
bank accounts is 4.12 (close to “Agree”). For 
those without bank accounts, the mean score is 
2.33 (between “Disagree” and “Neutral”). The 
standard deviations (~0.85) are similar across 
the two groups, indicating consistent variability 
in responses. This suggests that individuals with 
access to banking services are more likely to 
agree or strongly agree with statements reflecting 
higher economic well-being, while those without 
access lean towards disagree or remain neutral. 
This result indicates that the economic well-being 
of individuals with bank accounts is significantly 
higher compared to non-users. In other words, the 
influence of banking access on the economic well-
being of the respondents is substantially high.

Levene’s Test as shown in Table 4 confirms 
that the assumption of equal variances holds true 

(p = 0.651 > 0.05). For the t-test for Equality of 
Means, t = 20.745, p < 0.001 reveals a statistically 
significant difference in EWB scores between 
bank users and non-users. The Mean difference of 
1.786 indicates that bank users have significantly 
higher EWB scores. At 95% confidence interval 
(CI), the true mean difference lies between 1.617 
and 1.956, confirming the practical significance of 
the results and that the observed difference is both 
statistically reliable and practically meaningful.

Access to banking services positively and 
significantly impacts individuals’ perception of 
economic well-being. This highlights the critical 
role of financial inclusion in improving economic 
outcomes, reinforcing the need for targeted policies 
to expand banking access among underserved 
populations.

Table 4: Independent samples test

Test t df p-value Mean 
Difference

Std. 
Error

95% CI 
(Lower)

95% CI 
(Upper)

Equal variances 
assumed

20.745 388 < 0.001 1.786 0.086 1.617 1.956

Equal variances 
not assumed

20.745 387.971 < 0.001 1.786 0.086 1.617 1.956

Source: Authors.
Note: Levene’s Test for Equality of Variances yielded F = 0.204, p = 0.651, indicating that equal variances can be assumed.
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Cohen’s d: 2.101 as per Table 5, indicates a 
very large effect size (greater than 0.8). Hedges’ 
Correction and Glass’s Delta confirm this large 
effect. The effect size of 2.10 indicates that the 
difference in EWB scores between bank users and 

non-users is not only statistically significant but 
also practically meaningful. Access to banking 
has a substantial positive impact on individuals’ 
perceived economic well-being.
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Table 5: Independent samples effect sizes

Standardizer Point Estimate 95% CI (Lower) 95% CI (Upper)
Cohen's d 2.101 1.853 2.347
Hedges' correction 2.097 1.849 2.343
Glass's delta 2.092 1.803 2.378

Source: Authors.
Note: The standardizer used for Cohen’s d and Hedges’ correction is the pooled standard deviation. Hedges’ correction 
includes a small sample bias correction. Glass’s delta uses the standard deviation of the control group.

Overall, Levene’s Test for Equality of 
Variances yielded a significance value of 0.651, 
which is greater than 0.05, confirming that the 
assumption of equal variances holds true for the 
two groups. The t-test for Equality of Means shows 
a t-value of 20.745 with a p-value less than 0.001, 
leading to the rejection of the null hypothesis. This 
indicates a statistically significant difference in 
economic Well-being scores between individuals 
with and without bank accounts. The mean 
difference of 1.79, with a 95% Confidence Interval 
ranging from 1.62 to 1.96, further reinforces the 
reliability of the results. Additionally, the effect 
size (Cohen’s d) of 2.101 demonstrates a very 
large effect, highlighting not only the statistical 
significance but also the practical significance of 
the difference observed. These findings emphasize 

the substantial impact of having access to banking 
services on individuals’ economic well-being.

3.3. Determinants of economic well-being with 
reference to access to banking services

To test whether access to banking services 
significantly predicts an individual’s economic 
well-being, a binary logistic regression is 
estimated. The dependent variable is economic 
well-being with binary values of 1 = High well-
being and 0 = Low well-being. The independent 
variable is access to a bank account with values of 
1 = Has access and 0 = No access. The estimation 
results, goodness of fit and accuracy of predictions 
of the model are given below in Table 6 through 
Table 8. 

Table 6: Bank access as a determinant of economic well-being in bengaluru: Estimates of binary 
logit model

Variable Coefficient (B) Std. Error Wald x² p-value Exp(B)*
Bank Access 

(Yes = 1) 4.079 0.347 138.373 0 59.094

Constant -1.355 0.177 58.337 0 0.258

Source: Authors.
Note: Exp(B) values > 1 indicate increased odds of higher economic well-being.
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Table 7: Model fit statistics

Fit Statistic Value
Omnibus Chi-Square (df = 1) 244.528
Significance (p-value) 0
-2 Log Likelihood 288.058
Cox & Snell R² 0.466
Nagelkerke R² 0.625

Hosmer–Lemeshow Test Not computed (χ² = 0, df = 0) – model 
may show quasi-perfect prediction

Overall Classification Accuracy 86.70%

Source: Authors.

Table 8: Accuracy of the logit model by obsersved and predicted values

Observed Group Correctly Predicted Accuracy (%)
Economic Well-Being = Low 155 out of 167 92.80%
Economic Well-Being = High 183 out of 223 82.10%
Overall Accuracy 338 out of 390 86.70%
Baseline Model Accuracy – 57.20%

Source: Authors.

The results as per Table 8, show that the 
model correctly predicted 92.8% of cases where 
economic well-being is low and 82.1% where 
it is high. The overall classification accuracy is 
86.7%, which is a significant improvement from 
the baseline model (57.2%), indicating good 
predictive power.

Binary logistic regression model is statistically 
significant as per the results in Table 7, χ²(1) = 
244.53, p < .001, and explained approximately 
62.5% of the variance in economic well-being 
(Nagelkerke R² = .625). Table 6 presents the 
estimates of Binary Logit Model which reveals 
that the access to banking services significantly 
predicted economic well-being (B = 4.079, p < 
.001). The odds of reporting high economic well-
being were 59 times greater for individuals who 
had access to banking services compared to those 
who did not (Exp(B) = 59.094). The Hosmer–
Lemeshow test could not be computed, which 

may suggest near-perfect classification or quasi-
complete separation. Nonetheless, other model fit 
indicators and classification performance support 
the model’s effectiveness.

Since the predictor variable (bank access) is 
found to be statistically significant, it is concluded 
that access to banking services significantly 
predicts an individual’s economic well-being.

4. Summary and conclusion

Our results demonstrate a statistically and 
practically significant difference in economic 
well-being (EWB) scores between individuals 
with and without access to banking services. 
Individuals with a bank account report a mean 
EWB score of 4.12, reflecting agreement with 
statements of higher economic well-being. In 
contrast, individuals without a bank account have 
a significantly lower mean score of 2.33, which 
aligns closer to “Disagree” and “Neutral”. The 
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effect size (Cohen’s d = 2.101) is exceptionally 
large, indicating that the observed difference is 
not only statistically reliable but also practically 
meaningful. Additionally, the binary logistic 
regression also further strengthened the results 
as it revealed that access to banking services 
significantly predicted economic well-being.

This finding is consistent with previous 
research that highlights the role of financial 
inclusion in improving economic outcomes. 
For instance, the National Bureau of Economic 
Research (NBER) found that greater financial 
inclusion is associated with higher probabilities 
of wealth creation and breaking the poverty 
cycle, particularly among individuals with higher 
education and stable social conditions (NBER, 
2024). Similarly, another study on the role of 
banking access emphasizes that financial inclusion 
supports economic growth by improving credit 
accessibility and encouraging savings, which 
directly enhances economic well-being (Jungo, 
2024). Moreover, a study that examined the effect 
of financial inclusion on economic growth found 
a strong positive correlation between financial 
inclusion and economic growth, showing that 
access to banking services plays a critical role in 
improving individuals’ economic status (Boachie 
& Adu-Darko, 2024).

These findings underline the importance 
of expanding banking access to underserved 
populations, as it not only enhances financial 
stability but also significantly improves perceptions 
of economic well-being.

The above findings suggest that expanding 
banking access, particularly in underserved 
populations, is essential for promoting economic 
well-being. Policy interventions aimed at 
improving financial inclusion, especially for 
marginalized groups, may have a significant 
impact on enhancing overall economic outcomes. 
Future studies may consider longitudinal designs 
to explore the long-term effects of banking access 
on economic well-being. Additionally, expanding 

the research to include rural areas and examining 
the role of digital financial services could provide 
a more comprehensive understanding of financial 
inclusion’s impact.
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Women empowerment through skill development: A case 
study of food processing industry in Karnataka

S. Sriranjani Mokshagundam 1 and Krishna Raj 2

Abstract
Women’s participation in the food processing industry remains constrained due to skill gaps, workplace 

biases and socio-cultural barriers. This study assesses skill development opportunities for women in 
the sector and their impact on women empowerment through well-designed skill development training 
programs. Using the newly collected primary data from 416 respondents across various management 
levels in Bengaluru’s food processing firms, skill development training and women’s empowerment 
are analysed, particularly in the areas of job security, decision-making ability, and confidence. Digital 
literacy remains a major gap, while financial constraints limit access to training. Government initiatives 
and private sector programs have played a crucial role in this respect, but further interventions are 
needed to ensure inclusivity. The study recommends expanding digital training, improving financial 
accessibility, creating awareness regarding SDPs and strengthening mentorship towards enhancing 
women’s workforce participation, bridging the skill gap and ensuring economic empowerment of women 
in the food processing industry.
JEL Classification Codes: J16, J24, L66, M53, O15, Q13 

 

1.	 Introduction

Women constitute a significant proportion of 
the workforce, and their empowerment through 
skill development assumes significance in the 
process of development. Historically, the position 
of women in Indian society has undergone 
several transformations, from equal opportunities 
in ancient times to a period of extreme socio-
economic subjugation during the medieval era. 
Although the post-independence era witnessed 
constitutional safeguards aimed at promoting 
gender equality, disparities in employment and 
skills acquisition continue to persist. However, 
given the potential of women as catalysts of 
economic transformation, the need for well-
planned skill enhancement initiatives has gained 
prominence in the recent years, particularly in 
high-growth sectors like food processing.

1 Post Doctoral Research Fellow, Institute for Social & Economic Change, Dr. VKRV Rao Road, Nagarabhavi, 
Bengaluru – 560072, India. E-mail: mokshagundam89@gmail.com
2 Professor & Dean, Center for Economic Studies & Policy, Institute for Social & Economic Change, Dr. VKRV Rao Road, 
Nagarabhavi, Bengaluru – 560072, India. E-mail: krishnarajisec@yahoo.co.uk

While India’s economic growth trajectory 
underscores the importance of women’s 
participation in the workforce, a significant 
proportion of women continues to remain engaged 
in informal, low-paying jobs, with a limited access 
to formal skill training. According to the National 
Accounts Statistics 2024, the food processing 
sector has shown a steady growth, with its Gross 
Value Added (GVA) rising from ₹1.61 lakh crore in 
2015–16 to ₹1.92 lakh crore in 2022–23, reflecting 
an Average Annual Growth Rate (AAGR) of about 
5.35% over eight years. 

Employment in the sector has also increased 
steadily, as reflected in the Annual Survey of 
Industries, from 17.73 lakh workers in 2014–15 
to approximately 20.68 lakh in 2021–22. As a 
vital contributor to India’s GDP growth and job 
creation, the food processing industry offers 
a considerable scope for enhancing women’s 
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workforce participation through focused skill 
development initiatives at different levels.

Studies have consistently emphasized the 
role of financial inclusion, digital literacy, and 
vocational training in facilitating women’s 
economic empowerment. Research by Kumari 
(2023) and Ambastha (2023) shows the 
significance of financial inclusion in enabling 
women’s participation in formal economic 
activities. Dalal et al. (2022) highlight the 
protective role of digital empowerment against 
the workplace exploitation, while Biswas and 
Banu (2022) analyze the labor force participation 
disparities characterising urban and rural women.

Skill development initiatives, particularly 
related to the food processing sector, have been 
linked to improved employment prospects and 
entrepreneurial ventures. Studies by Sedai et 
al. (2022) demonstrate the positive impact of 
electricity access on women’s economic agency, 
whereas Sihag and Vermani (2022) assess the 
collective role of Self-Help Groups (SHGs) in 
fostering entrepreneurship. The findings indicate 
that targeted skill training programs can enhance 
women’s employability and financial security.

The food processing industry offers exclusive 
opportunities to women’s workforce integration. 
Studies by Heena (2022) and Babu (2022) examine 
historical barriers to women’s participation in this 
sector, such as socio-cultural norm and a limited 
access to training facilities. A study by Prabhakar 
and Nimesh (2022) evaluates government-led skill 
development programs, emphasizing the need for 
gender-sensitive training methodologies.

Entrepreneurial ventures in food processing 
have gained prominence, with research 
highlighting the impact of initiatives like the 
Pradhan Mantri Kaushal Vikas Yojana (PMKVY) 
and the National Skill Development Corporation 
(NSDC), while Kumari (2023) and Sayeed (2023) 
view such initiatives as contributory to women’s 
financial autonomy and market competitiveness. 

However, persistent challenges, such as inadequate 
funding, lack of mentorship and digital illiteracy, 
limit the scalability of these programs.

Despite the recognized importance of skill 
development regarding women’s economic 
empowerment, there is limited research on 
sector-specific training opportunities in the food 
processing industry. Existing studies primarily 
focus on general workforce participation rather 
than industry-specific challenges, such as access 
to relevant training and career progression. While 
financial inclusion is acknowledged as a key 
enabler of women’s participation, research on 
integrating financial literacy into skill training 
programs tailored to food processing remains 
scarce. Additionally, the impact of industry-
specific training on long-term career growth has 
not been thoroughly explored.

While Government-led initiatives aim at 
promoting/encouraging women’s entrepreneurial 
ventures/activities, their effectiveness in equipping 
women with sustainable skills for employment 
or business success in food processing remains 
unclear. Challenges such as digital illiteracy, 
inadequate mentorship and lack of gender-
sensitive training continue to hinder women’s full 
participation. There is also a need for assessing 
whether existing skill development programs align 
with industry demands and how they influence 
women’s career trajectories. Current research 
highlights the benefits of vocational training 
but does not provide sufficient insights into the 
transition from training into stable employment. 
Addressing these gaps can help tailor skill 
development initiatives to enhance women’s 
workforce participation and entrepreneurial 
success in the food processing sector.

With this background, the key objectives of 
this study are to (a) identify  the food processing 
companies, which provide skill development 
programs specifically designed for women 
in Bengaluru; (b) analyse the impact of skill 
development programs on women’s empowerment 
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in food processing companies in Bengaluru; and 
(c) recommend measures for the skill development 
of women in food processing companies.

The rest of this paper is organised as follows: 
Section 2 provides a brief background to the 
concept of skill development in the context of 
women empowerment and government policy 
initiatives. Section 3 outlines the methodology 
of the study. Results and discussion are given in 
section 4. Section 5 concludes the paper.

2. Background information

2.1. Concept of women empowerment through 
skill development

Empowerment is a process of enabling 
individuals to make informed choices, exercise 
control over resources and participate actively 
in the decision-making process. Women’s 
empowerment, as defined by international 
organizations such as UNDP, the World Bank, 
OECD and UN Women, encompasses social, 
political and economic dimensions, with economic 
empowerment being particularly crucial. It 
enhances women’s agency, mobility, access to 
financial resources and employment opportunities. 
Skill development is widely recognized as a key 
driver of economic empowerment in terms of 
equipping women with technical, managerial and 
entrepreneurial skills, that promote self-reliance 
and inclusive growth. These organizations 
emphasize that targeted, market-relevant training 
is essential for increasing women’s participation 
in the labour force, addressing gender gaps and 
enabling sustainable livelihoods, especially 
among marginalized communities.

In the context of food processing sector, skill 
development encompasses an extensive range of 
competencies, including food safety standards, 
packaging, quality control, entrepreneurship 
and supply chain management. Government 
initiatives, such as the National Skill Development 
Corporation (NSDC) and the Pradhan Mantri 

Kaushal Vikas Yojana (PMKVY) are focusing on 
bridging the skill gap for women in this sector. 
However, challenges such as socio-cultural 
constraints, digital illiteracy, and inadequate 
infrastructure persist.

2.2. Skill development opportunities for women 
in food processing industry

The food processing industry is a significant 
driver of India’s economic growth and employment 
generation, offering substantial opportunities 
to enhancing women’s workforce participation. 
Despite playing a major role in agriculture and 
allied sectors, women remain underrepresented 
in formal roles within food processing. According 
to the Periodic Labour Force Survey (PLFS) 
2023–24, the female labour force participation 
rate stands at 37.0% for  rural areas and 25.4% 
for urban areas, reflecting the persistent disparities 
in access to formal employment opportunities, 
particularly in industrial sectors such as food 
processing (Ministry of Statistics and Programme 
Implementation).

Skill development programs have emerged 
as crucial tools of bridging this gap. Initiatives 
like the Pradhan Mantri Kaushal Vikas Yojana 
(PMKVY) and the SAMPADA scheme under the 
Ministry of Food Processing Industries (MoFPI) 
are focused on training women in food processing 
techniques, quality control, packaging and 
entrepreneurship. These programs not only equip 
women with market-relevant skills but also foster 
self-confidence, decision-making abilities, and 
financial independence. Thus, skill development 
plays a transformative role in enabling women 
to transition from informal roles to formal 
employment and leadership positions within the 
food processing industry.

2.3. Government initiatives and policy support

The Government of India has introduced 
various initiatives towards enhancing women’s 
involvement in the food processing sector. 

Women empowerment through skill development in Karnataka
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Programs such as the Pradhan Mantri Kaushal 
Vikas Yojana (PMKVY) and the National Skill 
Development Corporation (NSDC) are oriented 
to industry-specific training, covering areas 
like food safety, quality control and packaging. 
Additionally, the Pradhan Mantri Formalization 
of Micro Food Processing Enterprises (PM-FME) 
scheme supports women entrepreneurs through 
financial aid and training.

At the state level, Karnataka’s Skill 
Development Initiative (KSDI) and the Karnataka 
State Women Development Corporation 
(KSWDC) work towards expanding training 
programs tailored to women in food processing. 
Bengaluru, being a hub of food technology and 
innovation, has seen the growth of specialized 
training centers focused on digital literacy, supply 
chain management and entrepreneurship for 
women.

2.4. Effect of skill development on women 
empowerment in the food processing 
industry

Skill development plays a defining role 
in empowering women in the food processing 
sector. Training programs not only improve 
employability, but also strengthen women’s 
agency in decision-making, financial independence 
and career progression.

a)	 Enhanced Confidence and Decision-Making 
Ability – Women trained in food processing 
show increased self-confidence and decision-
making skills. Studies by Mehrotra and Parida 
(2019) and reports from UN Women (2017) 
and FICCI (2020) find that structured skill 
training enhances women’s leadership abilities 
and their capacity to negotiate better work 
conditions thereby supporting both economic 
and social empowerment.

b)	 Economic Independence and Financial 
Empowerment – Skill training programs 
enable women to get into better-paying jobs 
or start their own ventures that help reduce 

financial dependency and improve their 
economic stability. Entrepreneurial training 
further equips them with the knowledge 
for accessing credit and expanding their 
businesses.

c)	 Workplace Inclusivity and Career Progression 
– Companies implementing skill development 
initiatives witness improved female workforce 
participation. Women equipped with industry 
relevant skills are more likely to move 
beyond entry-level roles into managerial or 
supervisory positions.

d)	 Breaking Gender Stereotypes – Skill 
development challenges traditional gender 
roles through enabling women to break 
into male-dominated areas within the food 
processing industry. As more women receive 
training and gain employment, societal 
perceptions of women’s capabilities related to 
technical and leadership roles shift positively.

e)	 Improved Work-Life Balance and Social 
Empowerment – Training programs, that 
incorporate flexible learning options, help 
women manage professional and personal 
responsibilities more effectively. Additionally, 
mentorship and networking opportunities 
provided through these programs enhance their 
social capital and long-term empowerment.

Thus, skill development serves as an influential 
instrument of women’s empowerment in the food 
processing industry. Through providing women 
with the necessary technical and managerial 
skills, these initiatives enhance their confidence, 
economic independence and career prospects. 
While noteworthy progress has been made through 
government and private-sector interventions, 
continuous and concentrated efforts are required 
to overcome the persisting barriers towards a more 
comprehensive and conducive work environment. 
Further strengthening the skill development 
programs can not only empower women, but also 
impact the overall growth and competitiveness of 
the food processing sector.
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3. Methodology

3.1. Data

3.1.1. Primary data 

This study employed a mixed-method 
approach to investigate the influential role of 
skill development in empowering women in 
Bengaluru’s food processing industry. Both 
qualitative and quantitative data collection 
methods were employed for ensuring depth, 
breadth, and contextual relevance.

Phase 1: Qualitative survey based on interview 
method

A pilot study was first conducted involving 20 
women employees across different food processing 
companies. This pilot study helped refine the tools 
and methods used in the study. Subsequently, 
Focus Group Discussions (FGDs) were organized 
as part of exploring shared experiences, skill needs 
and empowerment challenges. These sessions 
generated rich qualitative data that informed the 
final survey instrument. Details of this pilot survey 
are as follows.

	 •	 Respondents: Women employees and 
professionals from various departments 
and managerial levels.

	 •	 Sample size and selection: 20 participants 
for the pilot study, selected purposively; 
additional participants for FGDs selected 
based on availability and relevance to the 
study.

	 •	 Period of survey: March to May 2023.

Phase 2: Quantitative survey using 
questionnaire method

Through a quantitative survey, the primary 
data was collected from the women employees 
across 104 food processing companies in 
Bengaluru, employing a structured questionnaire 

method. The survey captured the relevant data 
related to perceptions, workplace experiences 
and the impact of skill development programs on 
women’s empowerment.

•	 Respondents: Employees from three 
organizational levels — top, middle, and low.

•	 Sample Size:

	 •	 Top-level: 104 respondents (1 per 
company)

	 •	 Middle-level: 208 respondents (2 per 
company)

	 •	 Low-level: 104 respondents (1 per 
company)

	 •	 Total: 416 respondents

•	 Sampling Method: Stratified Random 
Sampling, ensuring representation across 
company size and hierarchical roles.

•	 Period of Survey: June to September 2023.

3.1.2. Secondary data

Secondary data for this study were  collected 
from different  sources, including government 
reports such as those published by the Ministry of 
Women and Child Development, Ministry of Food 
Processing Industries, Food Processing Vision 
2025, the Periodic Labour Force Survey (PLFS) 
and the Karnataka Skill Development Authority 
(KSDA). Additionally, industry databases and 
reports from organizations such as the Federation 
of Karnataka Chambers of Commerce & Industry 
(FKCCI), Federation of Indian Chambers of 
Commerce and Industry (FICCI) and the National 
Skill Development Corporation (NSDC) were 
also utilized for supporting the research findings.

3.2. Techniques of analysis

Descriptive statistics, Structural Equation 
Model, and Regression techniques are used for 
assessing the empowerment factors in the food 
processing industry.

Women empowerment through skill development in Karnataka
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4. Results and discussion

4.1. Description of data

Table 1 shows whether respondents have 
received any formal training related to the food 
processing industry. It indicates that most of 
the respondent (80.8%) have undergone formal 
training related to processing and 19.2% of 
respondents have had no formal training.

Table 1: Extent of formal training received 
by survey respondents related to food 
processing

Response Frequency Percent
Yes 336 80.8
No 80 19.2

Total 416 100.0

Source: Authors' survey.

Table 2 details the types of training obtained 
by respondents, providing significant insights 
into their professional development in the food 
processing business. It reveals a wide range 

of training types/categories pointing to the 
multidimensional character of skill development 
in this discipline. Notably, technical skills related 
to food processing and manufacturing appear 
as the most popular training area, with 40.4% 
of the respondents taking advantage of such 
programs offered by food processing companies. 
About 41.8% have received problem-solving 
and decision-making training, emphasizing 
the importance of critical thinking skills. In 
addition, a sizable proportion of respondents have 
received training in teamwork and collaboration 
(45.0%), adaptation and flexibility (39.2%) and 
leadership and management (38.2%), highlighting 
the importance of interpersonal and leadership 
abilities in the business. Other training categories 
include communication and interpersonal skills 
(32.2%), women’s entrepreneurship (30.3%), and 
digital literacy and technological skills (16.1%). 
Overall, our findings highlight the importance of 
a comprehensive approach to skill development 
in the food processing sector, with the goal of 
providing workers with diversified skill sets 
required for their sustenance in a dynamic industry 
context.

Table 2: Type of training received by the respondents

Type of training  No. of respondents Percent
Technical skills related to food processing & 
production 168 40.4

Leadership and management skills 159 38.2
Communication and interpersonal skills 134 32.2
Problem-solving and decision-making skills 174 41.8
Promoting entrepreneurship among women 126 30.3
Adaptability and flexibility in a dynamic industry 163 39.2
Teamwork and collaboration skills 187 45.0
Digital literacy and technology skills 67 16.1

Source: Authors' survey.

Following are the additional descriptions 
based on the primary data.

(a)	  About 45.9% of the respondents have availed 
the government-sponsored training programs, 

demonstrating the critical importance of 
public-sector interventions in supporting skill 
development of the workforce. About  39.2% 
of the respondents have received training 
from non-profit organizations, highlighting 
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the combined efforts of civil society and 
philanthropic enterprises in providing 
individuals with learning opportunities. 
Interestingly, 37.5% have opted for self-
funding as a means of accessing training 
programs, demonstrating an active approach 
to personal and professional growth. Finally, 
25.7% of the participants have availed in-
house training initiatives, underscoring the 
importance of employers in promoting skill 
acquisition of their labor force. Overall, 
these results highlight a variety of ways 
in which people can acquire different skill 
sets through training programs, thereby 
demonstrating a cooperative endeavour on the 
part of governments, employers, non-profit 
organisations and individuals in supporting 
lifelong learning and skill development of the 
workforce.

(b)	  As expressed by most of the respondents 
(75.7%), training programs have helped 
them to improve their skills, while for 24.3% 
of respondents, training programs have not 
improved their skills. With a standard deviation 
of 0.429, the mean score for the respondents’ 
assessment of training programs’ efficacy 
constitutes 1.24. Thus, a sizable proportion 
of the respondents consider that training 
programs have improved their skills. While 
supporting the majority view regarding the 
positive impact of training programs on skill 
development, it is crucial to acknowledge the 
dissenting perception of a minority proportion 
of the respondents. This highlights the need 
for additional research related to factors 
influencing the impact of training programs 
and addressing related areas for improvement.

(c)	 Regarding the needs of additional skill 
development training towards career 

advancement in the food processing industry, 
45.0% of the respondents have expressed 
their willingness to invest more in skill 
development training implying a proactive 
commitment to professional development and 
awareness of the value of ongoing education 
in maintaining industrial competitiveness. 
On the other hand, 48.1% of the respondents 
have shared a negative opinion, indicating 
that more training in skill development is not 
required for career advancement in the food 
processing business. This points to a lack of 
understanding of the advantages of future skill 
development or a conviction that one’s current 
talents are sufficient. However as expressed by 
a smaller portion of the respondents (7.0%), 
they are open to the idea of taking a further 
training in skill development in the future, 
depending on various factors like perceived 
benefits, employment possibilities and 
resource availability. With a standard deviation 
of 0.613, the mean score for respondents’ 
opinions regarding the consideration of 
further skill development training works out 
to 1.62. These results show how respondents’ 
perceptions regarding the necessity for 
additional skill development training towards 
career advancement in the food processing 
industry are diverse, thereby underscoring the 
significance of customized strategies fulfilling 
the different needs and goals of workers.

4.2. Modelling approach to testing the 
relationships  

4.2.1. Structural equation model  

Structural Equation Model (SEM) related to 
the availability of skill development programs 
and women’s empowerment in food processing 
companies is presented in the following figure 1.

Women empowerment through skill development in Karnataka
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Figure 1: SEM: Availability of skill development programs and women’s empowerment in food 
processing companies

Source: Authors' Survey.

Following are the explanatory notes on the 
constructs and indicators in Figure 1:
Constructs and Indicators
 Skill Development Programs (SDP):

 Measured using Observed Variables:
 ASDP1: Number of programs off ered
 ASDP2: Frequency of training sessions
 ASDP3: Employee participation rates

 Women’s Empowerment (WE):
 Measured using Observed Variables:
 WE1: Job satisfaction
 WE2: Career advancement 

opportunities
 WE3: Decision-making power
 WE4: Overall job performance

 Latent Variables in the Model
 WE: Women’s Empowerment
 ASDP: Availability of Skill 

Development Programs

Paths and Arrows in Figure 1 indicate the 
following. 
• Paths with a single-headed arrow indicate 

causal connections or directed infl uences 
between variables. For example: arrows 
connecting ASDP to ASDP1, ASDP2 and 
ASDP3 show how ASDP aff ects various 
factors that are observed.

• Double-headed Arrows indicate correlations 
or covariances between observable and latent 
variables.

• Path Coeffi  cients, denoted by numbers on the 
paths (e.g., 0.67), indicate the direction and 
strength of associations, either positive or 
negative.
Key statistical results of the above model are 

as follows.
To evaluate how well the SEM fi ts the actual 

data, select statistical indices are given in Table 3 
along with interpretation of test results.
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Table 3: Goodness of fit of structural equation model

Fit Index Value Interpretation

Chi-Square (χ²) 102.45 (df = 48, p < 
0.001)

A statistically significant difference exists 
between expected and observed data

Root Mean Square Error of 
Approximation (RMSEA)

0.05 (90% CI: 0.04–
0.06)

Indicates a close and acceptable fit between the 
model and data

Comparative Fit Index 
(CFI) 0.95 Values above 0.90 suggest a strong model-data 

fit
Tucker-Lewis Index (TLI) 0.94 Reflects a good fit, consistent with CFI
 Standardized Root Mean 
Square Residual (SRMR) 0.03 A low value indicates minimal difference 

between observed and predicted values

Source: Authors.
Notes: These indices collectively indicate that SEM model is a good fit, meaning the theoretical framework aligns well with 
the observed data.

The SEM included a key path from Skill 
Development Programs (SDP) to Women’s 
Empowerment (WE). The findings are as follows: 
Path Coefficient (Standardized): 0.67 (Significance 
Level: p < 0.001). This result signifies a strong 
and statistically significant positive relationship 
between the availability of skill development 
programs and the level of women’s empowerment. 
A high path coefficient (0.67) suggests that when 
food processing companies offer accessible, high-
quality training and development opportunities, 
women employees experience: (a) enhanced 
confidence and decision-making power, (b) 
greater job performance and satisfaction, and (c) 
improved career progression opportunities.

Thus, the study affirms that skill development 
programs are a strategic tool towards improving 
women’s empowerment within food processing 
companies. The SEM results provide robust 
evidence supporting the integration of such 
programs into company policies and development 
frameworks. Companies that prioritize these 
initiatives are likely to see improved employee 
engagement, better performance outcomes and a 
more inclusive work environment.

4.2.2. Regression analysis

To estimate the key factors influencing 
women’s empowerment in food processing 
companies, a multiple linear regression model 
is used. The dependent variable is Women’s 
Empowerment Score. It is constructed by using 
data collected from 416 women employees 
working across various food processing companies 
as explained in section 3.1.1.  The empowerment 
score is  constructed by using the following 5 
indicators: (a) confidence in job-related skills, (b) 
involvement in workplace decision-making, (c) 
level of job satisfaction, (d) perception of career 
advancement opportunities, and (d) influence in 
team or organizational activities. Each indicator is 
rated on a 5-point scale (1 = Strongly Disagree to 5 
= Strongly Agree). The average of these responses 
formed a continuous Women’s Empowerment 
Score ranging from 1 to 5, which served as the 
dependent variable in the regression analysis. The 
explanatory variables in the regression estimation 
are access to skill development programs, 
awareness, age, education and other demographic 
factors affect women’s empowerment levels. A 
key purpose of estimation is to identify which 
factors most significantly predict or influence 
women's empowerment, with a special focus 
on skill development programs (SDPs). Table 4 
presents the estimation results.

Women empowerment through skill development in Karnataka
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Table 4: Determinants of women empowerment 
with special reference to skill development: 
Estimates of a multiple-regression model

Variable Co-efficient
Access to SDPs 0.82*
Awareness of SDPs 0.54**
Age 0.04*
Educational Level 0.03***
Marital Status 0.05***
Participation in SDPs 0.11***
F-Statistics 14.67
R2 0.41
Number of Observations 416

Source: Authors.

Note: *, **, *** indicate that the coefficient is significant at 
1%, 5% and 10% level of significance, respectively.

The regression results show that access to 
and awareness of skill development programs 
are the most important predictors of women’s 
empowerment in the food processing industry. 
In particular, the results show the following. 
(a) Access to SDPs has the strongest positive 
effect, indicating that when companies provide 
skill-building opportunities, women are more 
empowered. (b) Awareness is also critical, as 
many women may not benefit simply because they 
aren’t informed of the available programs. (c) Age 
also plays a minor role, as older women tend to 
feel slightly more empowered, possibly due to 
experience.

Interestingly, education and marital status 
do not show a statistically significant effect. This 
highlights that empowerment is more about what 
opportunities are available to women and whether 
women are aware of it.

The analysis suggests that skill development 
initiatives, if made easily accessible and well-

publicized, can play a major role in empowering 
women in the food processing industry. 
Organizations may prioritize both providing 
training opportunities and ensuring that women 
employees are informed and encouraged to 
participate. These steps can lead to meaningful 
improvements in the level of confidence, decision-
making capacity and career advancement of 
women workers.

5. Conclusion

The study highlights that skill development 
programs play a pivotal role in empowering 
women in India’s food processing sector through 
enhancing their job security, decision-making 
abilities and confidence. However, their full 
potential is often limited by socio-cultural norms, 
workplace biases and regional disparities. While 
many women benefit from these programs, 
challenges such as low digital literacy, limited 
awareness of career growth opportunities and 
financial constraints continue to persist. Moreover, 
training often lacks alignment with industry needs 
and fails to address personal and professional 
challenges comprehensively. Government 
initiatives, non-profit efforts, and corporate support 
have contributed to progress, but gaps remain 
in accessibility, especially in rural areas. The 
research establishes a strong relationship between 
skill development and women’s empowerment, 
underscoring the need for more inclusive, targeted 
and effective programs. Key recommendations 
include expanding digital literacy, enhancing 
career guidance and mentorship, improving rural 
outreach, promoting financial inclusion, ensuring 
gender-sensitive workplaces and customizing 
training to meet diverse needs. A collaborative 
approach involving multiple stakeholders is 
essential to creating enabling environments, 
that translate training efforts into meaningful 
empowerment outcomes and support long-term, 
sustainable development of the sector.
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Microfinance for empowerment of women and reduction in 
rural out-migration: Micro evidence from Uttarakhand state 

Preeti Rani 1 and Anshika Bansal 2

Abstract
Migration from the rural areas of Uttarakhand has become a serious concern, especially among 

men who leave in search of better employment opportunities. This often leaves behind women to manage 
households, farms, and families. This research focuses on how microfinance can empower women in 
Uttarakhand to become financially independent and contribute to local economic development. By 
offering small loans, savings facilities, and skill-based training, women can start or expand small 
businesses. This helps them generate income locally, thereby reducing the pressure to migrate. Thus, 
microfinance not only supports financial empowerment but also strengthens the social and cultural fabric 
of rural communities. This paper analyses how such microfinance initiatives can help in terms of reducing 
migration, creating local employment, and building sustainable livelihoods for women in Uttarakhand 
state (India).
JEL Classification Codes: G21 , O15 , R23 

 

1.	 Introduction

Migration from the villages of Uttarakhand 
state has been a long-standing issue. Due to a 
lack of local employment opportunities, many 
people—especially men—move to cities, leaving 
behind their families. This often leads to social and 
emotional challenges for the families left behind, 
especially women. However, these women have 
the potential to become strong pillars of their 
communities if given the right support.

This paper focuses on the idea of empowering 
Uttarakhand’s women through microfinance. 
Microfinance includes providing small loans, 
saving options, and basic financial services to 
those who do not have access to traditional banks. 
When combined with training and guidance, 
microfinance can help women start or grow small 
businesses such as tailoring, food processing, 
handicrafts, dairy farming, and shopkeeping.

The main aim of microfinance is to stop forced 
migration by creating income sources within 

a village itself. When women are empowered 
financially, it benefits the entire family and the 
local economy. This approach is not just about 
money—it is about building confidence, improving 
skills, and creating a support system for women to 
stand on their own feet.

This paper shows how microfinance can act 
as a powerful tool to bring social and economic 
change in Uttarakhand. It highlights the 
connection between financial empowerment of 
women and the reduction of migration, promoting 
a self-reliant and vibrant rural Uttarakhand. This 
paper is contributory to the existing literature on 
microfinance (MFIN, 2024; Sharma and Kumar, 
2024; Rao, 2023; Preeti Rani, 2023; NABARD, 
2023) by exploring how microfinance, when 
supported with capacity-building measures, can 
reduce the need for families to migrate.

Migration from rural Uttarakhand is not only 
an economic problem but also a social challenge. 
When men leave for work in cities, women are left 
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to manage households, farms, and children alone. 
This weakens the social fabric and slows down 
local development.

Empowering women with microfinance and 
skills can create income opportunities in the 
village. This means families can earn without 
having to leave their homes, which helps keep 
communities together and preserves local culture. 
Thus, this paper assumes special importance  
because it has implications to improve the financial 
independence for women which lead to stronger 
families, reduced migration, and a healthier rural 
economy. These can help policymakers, NGOs, 
and financial institutions to design better programs 
that combine credit, training, and market access 
for women in Uttarakhand.

2. Research methodology

2.1. Data 

This study follows a descriptive and empirical 
research design to understand how microfinance 
empowers women in Uttarakhand State and how 
it can help reduce migration. The focus is on 
collecting both primary and secondary data to 
ensure a complete and reliable analysis.

The primary data was collected through a 
structured questionnaire administered to 501 
women respondents during the survey period 
of January to June 2025. The respondents were 
selected from the districts of Pauri Garhwal, Tehri 
Garhwal, and Dehradun. These districts were 
chosen to capture perspectives from both hill 
and plain regions where migration patterns differ. 
The questionnaire included both close-ended 
and open-ended questions covering topics such 
as household income, savings, decision-making 
power, business activities, and migration history.

A stratified random sampling method 
was used to ensure fair representation from 
different geographic areas and socio-economic 

backgrounds. Within each selected district, 
villages were grouped into strata, and respondents 
were chosen randomly from each group.

Secondary data was collected from the official 
sources such as the Census of India, NABARD 
reports, and Ministry of Rural Development 
publications.  This helped in comparing primary 
findings with broader regional and national trends. 

2.2. Methods

For data analysis, descriptive statistics were 
used to present income changes, savings patterns, 
and migration trends. To measure differences 
between groups, ANOVA was applied, and 
correlation analysis and Chi-square tests were used 
to examine relationships between microfinance 
variables and migration control. Reliability was 
assessed through Cronbach’s Alpha, and validity 
was confirmed through Composite Reliability 
(CR) scores. This approach provided both 
statistical evidence and a clear interpretation of 
results. 

To calculate the Microfinance Score, survey 
responses on women’s access to loans, savings 
facilities, and support services were collected. 
Each item was rated on a five-point Likert scale 
(1 = very low, 5 = very high), and an average 
score was computed for each respondent. In 
addition, the Empowerment Score was derived 
from responses on women’s decision-making 
power in the household, financial independence, 
confidence, and participation in community 
activities, again rated on a five-point scale and 
averaged to obtain a composite measure. Both 
scores, therefore, represent standardized indices 
where higher values indicate greater microfinance 
access and stronger empowerment outcomes.

3. Basic results from data analysis

This section presents the statistical results 
based on the primary data analysis.  
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3.1. Diagnostic tests and results

Table 1 checks whether the data collected 
through the questionnaire is reliable and suitable 
for further analysis. Reliability is measured by 
Cronbach’s Alpha (α), while the Kaiser-Meyer-
Olkin (KMO) and Bartlett’s test check whether the 
data is fit for factor analysis.

Table 1: Results of reliability and sampling 
adequacy 

Construct Items Cronbach’s α
MF 3 0.83
SD 3 0.81
WE 3 0.86
RM 3 0.82
SL 3 0.85

Source: Authors’ calculations.

Note : KMO = 0.83; Bartlett’s χ²(120) = 1,456.7, p < .001 – 
factorable data confirmed.

Results in Table 1 shows that all constructs 
(MF = Microfinance, SD = Skill Development, 
WE = Women Empowerment, RM = Reduced 
Migration, SL = Sustainable Livelihoods) have 
Cronbach’s Alpha values above 0.80. This shows 
that the answers given by women respondents 
were consistent and trustworthy. The KMO value 
is 0.83 (above the acceptable limit of 0.60), and 
Bartlett’s test is significant (χ² = 1456.7, p < 
.001). Thus, the questionnaire used in this study 
was reliable, and the responses collected from the 
women could be considered consistent. 

Table 2 shows whether the different indicators 
used to measure each construct (MF, SD, WE, RM, 
SL) actually relate to each other and measure the 
same concept. It is checked through Composite 
Reliability (CR) and Average Variance Extracted 
(AVE).

Table 2: Results of convergent validity 

Construct
Composite 
Reliability 

(CR) 

Average 
Variance 
Extracted 

(AVE)
MF 0.84 0.64
SD 0.83 0.62
WE 0.87 0.69
RM 0.82 0.60
SL 0.86 0.67

Source: Calculated by Authors’.
Note : KMO = 0.83; Bartlett’s χ²(120) = 1,456.7, p < .001 – 
factorable data confirmed.

Results in Table 2 shows that all CR values 
are above 0.80 (minimum acceptable is 0.70) 
and all AVE values are above 0.60 (minimum 
acceptable is 0.50). This means that the questions 
grouped under each construct (like microfinance, 
women empowerment, skill development, etc.) 
were consistent and effectively measured what 
they were supposed to. 

Table 3 gives the average scores (Mean), 
variation in responses (SD), and the strength of 
relationships (correlations) between the variables.

Microfinance, women empowerment and rural-out migration in Uttarakhand

Table 3: Descriptive statistics (N=501)

Variable Mean Std. 
Deviation

Correlation Coefficient
MF SD WE RM SL

1. MF 3.62 0.74 —
2. SD 3.48 0.77 .51** —
3. WE 3.66 0.71 .58** .46** —
4. RM 3.41 0.75 .42** .39** .56** —
5. SL 3.59 0.72 .44** .49** .52** .57** —

Source: Authors’ calculation.
Note : p < .01 for all correlations.
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The average values of all constructs (around 
3.4 to 3.6 on a 5-point scale) indicate that women 
generally agreed that microfinance and related 
initiatives had positive impacts. Correlation 
values (e.g., MF → WE = 0.58, WE → RM = 
0.56) show that microfinance has a strong positive 
relationship with empowerment and reduced 
migration. All correlations are statistically 
significant at p < .01. These results indicate that 

women who received microfinance also reported 
higher empowerment, skill development, and 
more sustainable livelihoods. 

Further, certain assumptions (like normality, 
homoscedasticity, multicollinearity, etc.) were 
tested to establish inferential foundations. Results 
are summarized in Table 4. The results   confirm 
that the data are consistent with the underlying 
statistical assumptions.

Table 4: Results of assumptions check

Test / Assumption Result / Value Threshold / Interpretation

Normality |Skew| < 1.0, |Kurtosis| < 1.0 
across indices Within acceptable limits

Homoscedasticity Breusch–Pagan: p > .05 No heteroscedasticity detected
Multicollinearity All VIF < 2.0 No multicollinearity present

Common-method bias Harman’s single-factor = 31% 
(< 50%) No serious common-method bias

Source: Authors’.

3.2. Impact assessment results

Table 5 presents the results for comparison of the impact of microfinance by four indicators and 
across the three districts studied.

Table 5: Impact of microfinance by select indicators and study districts

District Average loan (₹) Income before (₹) Income after (₹) % Lower migration
Pauri 42,000 3,200 7,800 68%
Tehri 38,000 3,000 7,200 65%
Dehradun 45,000 3,500 8,100 72%

Source: Authors’ calculation.

The results show that average loans ranged 
between ₹38,000–₹45,000,  and the monthly 
income almost doubled in study districts. For 
instance, it increased from ₹3,200 to ₹7,800 Pauri, 
from ₹3,000 to ₹7,200 in Tehri, and from ₹3,500 
to ₹8,100 in Dehradun. Most importantly, out-
migration has reduced most in Dehradun (72%), 

followed by Pauri (68%) and Tehri (65%). This 
indicate that microfinance has improved incomes 
and reduced migration in all three districts, though 
the impact was strongest in Dehradun. This shows 
that even with modest loans, when used effectively, 
can transform household incomes and reduce the 
need for men to migrate.
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Table 6: Direction of impact of microfinance 

Path / Relationship Statistical Evidence Verdict
MF → Empowerment R² = .37 (large effect) Supported

MF → Local Enterprise χ² sig., OR = 4.21 Supported
Empowerment → Reduced Migration ΔR² = .27 Supported
MF + SD → Sustainable Livelihoods ANOVA sig., η² = .025 Supported

Source: Calculated by Authors’.

Table 6 shows, the direction of impact of the 
key objectives of microfinance are statistically 
supported. That is, microfinance empowered 
women, created businesses, reduced migration, 
and when combined with skill training, ensured 
long-term livelihood security. Or, microfinance 
significantly empowered women (R² = 0.37, large 
effect);  led to more local businesses (Odds Ratio 
= 4.21); empowerment directly reduced migration 
(ΔR² = 0.27); Combination of Microfinance + 
Skill Development led to sustainable livelihoods 
(ANOVA significant, η² = 0.025).

Figure 1 shows a comparison of reduction in 
migration across study districts. The comparison is 
between pre and post microfinance and measured 
by migration rate (%). The results indicate that 
before microfinance, migration levels were 
much higher, as families depended on outside 
income. However, after microfinance loans and 
skill development programs, migration reduced 
significantly (about 15–17%). This implies that 
microfinance did help women for creation of local 
income opportunities, which reduced the pressure 
on men to migrate. Villages that earlier saw many 
families moving to cities now show signs of 
stability and stronger community life.

Figure 1: Impact of microfinance on reduction in migration by study districts 

Source: Authors’.

Microfinance, women empowerment and rural-out migration in Uttarakhand

Interestingly, along with a reduction in 
migration, a comparison of women’s income levels 
before and after getting microfinance support 
show the following interesting results in Figure 2. 
Average household income almost doubled after 
women received loans and training. For example, 
in Pauri district, monthly income increased from 

₹3,200 to ₹7,800, and in Dehradun from ₹3,500 
to ₹8,100. This shows that microfinance is not 
delivery of credit, but enable women to use that 
money productively. With better income, families 
can spend more on education, health, and household 
needs. It also builds women’s confidence and 
reduces financial dependence on migration.
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Figure 2: Impact of microfinance on income of women 

Source: Authors’.

How big was the loan support for the women 
through microfinance? Figure 3 gives figures 
to answer this question by loan size distribution 
in the entire sample. Most loans were between 
₹30,000 and ₹45,000. Larger loans (above 
₹40,000) were more common in Dehradun, while 
Pauri and Tehri had slightly smaller average 
loan sizes. However,  smaller loan sizes proved 
effective in raising incomes and starting small 
enterprises. This implies that microfinance does 
not require very large capital—well-targeted small 
loans can transform livelihoods when women are 
determined to succeed.

Figure 3: Size distribution of loans in study 
areas

Source: Authors’.

The nature of relationship between 
microfinance access and women’s empowerment 
is measured by the scatter plots (Figure 4). The 
horizontal axis (Microfinance Score) represents 
women’s access to loans, savings, and support 
services, while the vertical axis (Empowerment 
Score) reflects their decision-making ability, 
confidence, and financial independence. Both 
were measured using structured questionnaires 
on a five-point scale, with higher values showing 
greater access and empowerment (as explained 
in session 2.2 above). The scatter plots show 
the positive relationship between these two 
standardized indices. The upward trend line 
illustrates that, as Microfinance Score increases, 
Empowerment Score also increases. This implies 
that higher access to microfinance is linked 
with higher levels of empowerment, and its 
resultant decision-making power, confidence, 
and financial independence. In addition, we 
computed the correlation between microfinance 
and empowerment scores. The computed values 
was positive and significant (r = 0.58, significant 
at p < 0.01).
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Figure 4: Scatter points of microfinance scores and empowerment scores

Source: Authors’.

4. Discussion and key findings 

The summary of key findings in Table 7 shows 
that microfinance has touched different aspects of 
women’s lives in Uttarakhand. First, it played a 
vital role in economic empowerment. The results 
of the paired t-test with R² = 0.37 confirmed that 
women’s income increased significantly after 
taking microfinance loans, and they also gained 
more control over how money was used. This 
increase in financial independence gave them 
greater confidence and allowed them to take part 
in family decisions. Along with this, microfinance 
also supported the growth of local businesses. 
The chi-square test showed an Odds Ratio of 
4.21, which means that women who accessed 
microfinance were more than four times likely 
to start or expand small enterprises compared 
to those who did not. These businesses included 
tailoring shops, dairy farming, handicrafts, and 
grocery stores, which helped generate income 
and employment within the villages. Together, 
these changes brought about a strong sense of 
independence and security among rural women.

Another important result of the study was the 
reduction in migration. Families where women 
were engaged in microfinance activities reported 
a 15–17% fall in migration rates. This means 
that when women earned enough through local 
businesses, families did not need to depend on 
city jobs, which kept households together and 
reduced social costs. Finally, the study confirmed 
that sustainable livelihoods were possible when 
microfinance was combined with skill training. 
The ANOVA test (η² = 0.025) showed that 
women who received both loans and training had 
steadier incomes and longer-lasting businesses. 
Skills in areas like tailoring, food processing, 
or bookkeeping made women better prepared to 
manage enterprises successfully. In simple terms, 
the summary proves that microfinance works best 
not in isolation but when supported with training 
and guidance, as it leads to higher income, 
stronger families, fewer cases of migration, and 
more sustainable village economies.

Microfinance, women empowerment and rural-out migration in Uttarakhand
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Table 7: Summary of key findings

Area of impact Main result Evidence from data
Economic Empowerment Income increased; more control and confidence Paired t-test; R² = .37
Local Businesses Newer or expanded businesses in villages χ² test; OR = 4.21
Less Migration 15–17% drop-in migration rates Paired t-test; ΔR² = .27
Sustainable Livelihoods MF + Skills gave better results than MF alone ANOVA; η² = .025

Source: Authors’.

In addition, the study found that microfinance 
has made a big difference in the lives of rural 
women in Uttarakhand. After getting microfinance 
loans, women’s monthly income increased, and 
they had more control over how to use their money. 
They also felt more confident and were able to 
take part in family decisions. Many women started 
new small businesses or grew their existing ones. 
These businesses, such as tailoring, dairy farming, 
handicrafts, and small shops, created work in the 
village itself. This helped families earn money 
without having to go to cities for jobs. Because 
women were earning more locally, the need for 
migration reduced. Many families reported that 
fewer members had to move to other places for 
work.

The study also found that those women who 
got both microfinance and skill training did better 
than those who only got microfinance. Their 
businesses lasted longer, and their income was 
steadier over time.

5. Conclusion and implications

This study shows that microfinance is not 
just a source of small loans but a strong tool for 
changing the lives of rural women in Uttarakhand. 
Women who received microfinance improved 
their income, gained more confidence, and became 
more involved in family and community decisions. 
Many used the support to start or grow small 
businesses within their villages, which created 
local jobs and reduced the need for migration.

This paper also demonstrates that when 
microfinance is combined with skill development, 
women were able to earn a steady income and 
keep their businesses running for a longer time. 
This combination not only benefits the women 
themselves but also strengthens their families and 
communities. Overall, microfinance, especially 
when linked with training and capacity building, 
can play a big role in reducing migration, 
encouraging self-reliance, and promoting 
sustainable rural development in Uttarakhand.

Policymakers and government agencies 
may design microfinance schemes that include 
training, financial literacy, and market access, not 
just credit. NGOs and self-help groups may focus 
on guiding women in managing loans effectively 
and connecting their products to wider markets. 
Financial institutions like banks and microfinance 
organizations can create flexible loan products 
that meet the needs of rural women entrepreneurs.

If these steps are taken, microfinance can 
become a long-term solution to rural poverty and 
migration, rather than just short-term financial 
support. It can transform villages into centres of 
small-scale enterprise, build stronger families, and 
help women play a bigger role in economic and 
social development.
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BOOK REVIEW

Kenneth A Couch. (Ed.). HANDBOOK ON INEQUALITY AND COVID-19. Edward Elgar 
Publishing Limited. Cheltenham (UK): 2025: ISBN 978 1 0353 0275 8 (cased): ISBN 978 1 0353 0276 
5 (eBook).

Nature, magnitude, regulations and impact of Covid-19 pandemic, spread all over the world from 
early 2020 up to late 2022, are known to all people who lived through the pandemic by their personal 
experiences. In contrast, post pandemic research literature in medical and social sciences have deeply 
analyzed the multi-dimensional, short-lived and long-lasting, and micro and macro impacts on health 
(including mental health), education, economy, government and governance, and society. Learning from 
the past experiences of policy interventions and  research knowledge, countries (including India and its 
sub-national entities) are better prepared today than ever before to meet with the multiple challenges of 
prevention, containment, cure and care, and management of pandemic and post-pandemic effects from 
the perspective of all stakeholders. 

A deeper impact of the pandemic was the inequalities created but not easy to analyze for want of 
new conceptualizations, modelling and data for estimations. This gap is now filled in by the book under 
review, which is exclusively focused on the impacts of Covid-19 pandemic on inequality, and adds to the 
existing vast and voluminous literature on inequalities.

This edited volume is contributed by 63 scholars and is a readymade handbook to guide the scholars 
and practitioners on where to start and how to proceed with the impact assessments of Covid-19 on 
inequalities to offer scientific and evidence-based policy prescriptions. Broadly, this books presents 
the empirical analyses of  Covid-19 effects of inequality in three key areas: health, labour market and 
education. Excluding the introductory chapter by the editor, the book is organized into three parts with 
equal number of seven chapters.  

The book starts with an introductory chapter on contextualizing the inequalities during the pandemic 
years and evolution of inequalities since the beginning of the pandemic.  A succinct background of origin 
of pandemic and its spread accompanied by illness, recovery and death across the world; restrictions/
containments through non-pharmaceutical interventions on transmission like social distancing and 
mobility, lockdowns, closure of workplaces and schools and their disruption of earnings and learnings; 
loss of employment and rise of unemployment especially among the disadvantaged groups (e.g. poor, 
less educated, elderly, and migrants); role of governments in providing the targeted assistance to the 
needy notwithstanding the loss of government revenues due to disrupted economic activities; and advent 
of vaccines and its early hesitancy and later wide acceptance and adoption. Any reader of this Chapter 
would recollect those horrible pandemic situations back in their own countries. Additionally, this chapter 
gives an overview to this Handbook by a brief and lucid summary of each chapter.  

It is well known by now that social composition of population is distinguishable by race, religion, 
ethnicity, and caste. In terms of demographic composition, children and youth (including newborns, and 
those enrolled in pre-school, school and higher education), working adults and elderly are identifiable. 
Poverty and inequality, low income, unemployment and low wellbeing are the main economic problems. 
It is important for a reader to explore how each chapter is focused on one or more of these issue/s and 
what lessons each chapter adds to our new understanding of Covid-19 pandemic effects by empirical 
methods, data and outcomes. 
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Part I focuses on pandemic effects on health inequalities by (a) life expectancy at birth and age-specific 
mortality, and out-of-pocket health care spending, by race and ethnicity, and (b) pandemic containment 
measures on mental health, domestic violence, inter-regional differences in vaccination rates, and spread 
of the pandemic. 

Pandemic effects of inequality in labour market in Part II are focused on (a) gender dimensions of 
unemployment issues by race/ethnicity, (b) impact of work from home on organization of work time for 
men and women, (c) restrictions and containment measure on individual wellbeing with special reference 
to educational institutions, children and parents, (d) employment, unemployment and job losses of 
immigrants and older persons (age groups: 50-61 and 62-70) by gender, (e) policy responses to poverty 
by age and race and ethnicity, and (f) equity and efficiency issues in enhanced unemployment insurance 
benefits.

Though education related issues are discussed elsewhere in papers under Part I and Part II, exclusive 
focus on education inequality effects of Covid-19 are in Part III. These effects include (a) negative 
and heterogenous impacts on student achievements and learning losses, (b) changes in public school 
enrollment, (c) impact on school students’ social-emotional well-being, (d) health and well-being of pre-
school children (age 2-5 years), (e) academic performance in higher education by race and ethnicity, and 
(f) gender gaps in educational outcomes of college students.

For a change in approach to inequality, this Handbook does not include analysis-based on the standard 
economic measures of inequality (e.g. Lawrence curve, Gini Index, Atkinson’s Index, Hoover Index, Theil 
Index, and Palma Ratio). Instead, using econometric estimations, statistically significant and predicted 
sign on coefficients of determinants by various socio-economic and demographic disaggregation capture 
the differential impacts of the pandemic and measure the underlying inequalities.  In a way, throughout, 
disparities and inequalities are used interchangeably. 

At first glance, a reader may find that, out of 21 chapters, 18 chapters have used and analysed the 
US-specific data. Other countries’ analyses are limited to China, Germany, European regions, and Italy. 
This does not mean that these analyses are relevant only for these countries. In fact, the knowledge and 
experience, and policy responses and outcomes to pandemic induced inequalities in this Handbook are of 
importance, relevance, and applicability for all countries including India. While other countries had their 
own ways of handling the pandemic issues (including inequalities), this book provides a framework and 
benchmarks for comparative analysis to find out the essential similarities and unique differences between 
those in and outside the book.      

The editor and writers must be congratulated for coming together to generate this professionally 
important, empirically sound, policy relevant, and evidence-based conclusions and implications on 
inequality effects of the pandemic.  Select reference at the end of each chapter is a gateway to global 
knowledge and resources for researchers, students and teachers, and practitioners.  

Dr M.R. Narayana
Fiscal Policy Institute

***
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