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Abstract

This study empirically investigates whether India's mandatory Corporate Social
Responsibility (CSR) expenditure, mandated under Section 135 of the Companies Act 2013,
translates into measurable progress on the United Nations Sustainable Development Goals
(SDGs). Using a balanced panel dataset of 450 BSE-listed companies across seven sectors
spanning the period 2014 to 2024, this research employs fixed-effects panel regression, Granger
causality testing, and sector-wise moderation analysis. The dependent variable is operationalized
through district-level SDG composite scores derived from the NITI Aayog SDG India Index, while
the primary independent variable is annual CSR expenditure as a percentage of net profit. Control
variables include firm size (log of total assets), return on assets (ROA), leverage ratio, and industry
type. Findings reveal a statistically significant positive relationship between CSR expenditure and
SDG outcomes in health (SDG 3), education (SDG 4), and clean energy (SDG 7), with
manufacturing sector firms demonstrating stronger SDG contributions than service sector
counterparts. Granger causality results confirm that CSR spending Granger-causes improvements
in SDG composite scores with a two-year lag. However, the study identifies significant sectoral
heterogeneity, suggesting that uniform mandatory spending thresholds may not optimize SDG
impact across all industries. This paper contributes to the growing literature on the effectiveness
of mandatory CSR regulations in emerging economies and provides evidence-based policy

recommendations for enhancing the SDG alignment of India's CSR mandate.
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1. Introduction

Corporate Social Responsibility (CSR) has emerged as a critical mechanism through which
corporations engage with broader societal and environmental challenges (Carroll, 1999; Dahlsrud,
2008). In the Indian context, this engagement took a transformative institutional form with the
enactment of Section 135 of the Companies Act 2013, which made India the first country in the
world to legally mandate minimum CSR expenditure for qualifying corporations (Afsharipour &
Rana, 2014; Mukherjee & Reed, 2018). Under this legislation, companies meeting specific
thresholds of net worth, turnover, or net profit are required to spend at least 2% of their average

net profits over the preceding three financial years on CSR activities.

Simultaneously, the adoption of the United Nations' 2030 Agenda for Sustainable
Development, with its 17 Sustainable Development Goals (SDGs), has created a globally
recognized framework for measuring societal progress (United Nations, 2015). India's
commitment to the SDGs, operationalized through the NITI Aayog's SDG India Index, provides a
quantitative, annually updated measure of goal-level progress at the state and district levels (NITI
Aayog, 2021). This alignment between a measurable national CSR expenditure mandate and a
quantitative national SDG tracking mechanism creates a unique natural experiment for
investigating the causal relationship between corporate spending and sustainable development

outcomes.

Despite the significance of this policy experiment, empirical evidence on whether
mandatory CSR expenditure in India actually drives SDG progress remains sparse and
methodologically limited (Khanna & Gupta, 2020; Sarkar & Sarkar, 2015). Existing studies have
largely relied on cross-sectional designs, small sample sizes, or qualitative assessments that
preclude causal inference (Sharma & Khanna, 2014). Furthermore, the literature has insufficiently
addressed the role of industry heterogeneity in moderating the CSR-SDG relationship, a gap that

is particularly relevant given the diverse sectoral composition of Indian industry.

This study addresses these gaps by employing a rigorous panel data methodology on a
large, representative sample of BSE 500 companies over a ten-year period (2014-2024). By
exploiting temporal variation in CSR expenditure patterns and linking them to district-level SDG
scores, this research provides some of the most robust causal evidence to date on the effectiveness

of India's mandatory CSR law in advancing the SDGs. The findings carry significant implications
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for policymakers, corporate managers, and international development practitioners who seek to

leverage private sector resources for sustainable development.

The remainder of this paper is organized as follows: Section 2 reviews the relevant
theoretical and empirical literature; Section 3 develops the theoretical framework and hypotheses;
Section 4 describes the research methodology; Section 5 presents the empirical results; Section 6
discusses the findings in light of existing literature; and Section 7 concludes with policy

implications and directions for future research.

2. Literature Review

2.1 Theoretical Foundations of CSR

The conceptual landscape of CSR is rich and multifaceted, drawing from economic,
sociological, and ethical traditions. Carroll's (1999) four-part model-—encompassing economic,
legal, ethical, and philanthropic responsibilities—remains one of the most widely cited
frameworks for understanding corporate obligations to society. Building on this, Freeman's (1984)
stakeholder theory posits that corporations must be accountable not only to shareholders but to a
broader constellation of stakeholders including employees, communities, governments, and the
natural environment. This stakeholder orientation provides a theoretical justification for
mandatory CSR regimes, as it suggests that corporate behavior should be bounded by societal

expectations beyond profit maximization.

Institutional theory further enriches this perspective by emphasizing the role of regulatory
environments, normative pressures, and cognitive frameworks in shaping corporate behavior
(DiMaggio & Powell, 1983; Scott, 1995). In the Indian context, the Companies Act 2013
represents a powerful coercive institutional pressure that has fundamentally altered the CSR
landscape (Afsharipour & Rana, 2014). The legitimacy theory (Suchman, 1995) complements this
by suggesting that firms engage in CSR to maintain social legitimacy, a motivation that the

mandatory framework transforms from voluntary signaling to regulatory compliance.

2.2 CSR and Sustainable Development: Global Evidence
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A growing body of international literature has explored the relationship between CSR
activities and sustainable development outcomes. Fatima and Elbanna (2023) conducted a
systematic review of CSR research in emerging economies and found that while CSR-
sustainability linkages are theoretically well-established, empirical evidence on causality remains
thin, particularly in Asian contexts. Aguinis and Glavas (2012) synthesized over 700 studies and
concluded that CSR has predominantly positive effects on organizational and societal outcomes,
though they noted significant heterogeneity across contexts, industries, and methodological

approaches.

In the context of the SDGs specifically, van Zanten and van Tulder (2018) examined how
multinational corporations align their CSR strategies with specific SDGs and found that most
corporate SDG engagement is concentrated in Goals 8 (Decent Work), 13 (Climate Action), and
17 (Partnerships), with less attention to Goals related to health and education. Scheyvens et al.
(2016) argued that while the private sector has the potential to drive SDG progress, this potential
is often unrealized due to misalignment between corporate incentives and sustainable development

priorities.

2.3 CSR in India: Regulatory Context and Empirical Evidence

India's mandatory CSR law has generated substantial academic interest. Sharma and
Khanna (2014) provided one of the first assessments of the policy's potential, arguing that while
mandatory CSR is a bold experiment, its effectiveness would depend critically on the quality of
CSR governance and the alignment of corporate activities with national development priorities.
Mukherjee and Reed (2018) conducted a comparative analysis of CSR policies across BRICS
nations and positioned India's mandatory model as uniquely ambitious in scope but potentially

limited by weak enforcement mechanisms.

Empirical studies on the financial effects of India's CSR mandate have produced mixed
results. Sarkar and Sarkar (2015) found that mandatory CSR expenditure had a negative short-term
impact on firm profitability for small and medium enterprises, while Khanna and Gupta (2020)
reported that larger firms were better able to absorb CSR costs without significant financial
distress. Singh and Ahuja (2021) examined CSR disclosures of NSE-listed companies and found
wide variation in both the quantum and quality of CSR reporting, raising concerns about the
effectiveness of the compliance framework.
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2.4 SDG Progress in India: Measurement and Drivers

The NITI Aayog's SDG India Index, launched in 2018, provides a comprehensive annual
assessment of SDG progress across Indian states and districts (NITI Aayog, 2021). Research
leveraging this index has examined various drivers of SDG progress. Bhatt and Bhatt (2022) found
that state-level governance quality is a significant predictor of SDG scores, while Patel et al. (2023)
identified private sector investment as a key driver of SDG 9 (Industry, Innovation, and
Infrastructure) progress. However, the specific contribution of mandatory CSR expenditure to

SDG scores remains understudied.

The SDG literature has also highlighted the importance of addressing SDG interlinkages,
as progress on one goal often has spillover effects on others (Pradhan et al., 2017). In the Indian
context, CSR activities in health (SDG 3) and education (SDG 4) have been shown to have positive
spillover effects on poverty reduction (SDG 1) and gender equality (SDG 5), suggesting that the
SDG impact of CSR may be understated when assessed goal by goal (Mishra & Suar, 2010).

2.5 Panel Data Approaches to CSR Research

Methodologically, panel data approaches have become increasingly common in CSR
research due to their ability to control for unobserved firm-level heterogeneity and to enable causal
inference through temporal variation (Wooldridge, 2010). Eccles et al. (2014) used a matched-
sample panel design to demonstrate that high-sustainability firms outperform low-sustainability
firms on long-run stock market returns. Ioannou and Serafeim (2012) employed a longitudinal
design across 42 countries to show that mandatory CSR laws increase corporate social
performance. These methodological precedents inform the panel data design adopted in the present

study.

Granger causality testing, in particular, has been applied in the CSR-financial performance
literature to establish the direction of causality between CSR activities and firm outcomes (Surroca
et al., 2010). However, its application to the relationship between CSR expenditure and societal-

level SDG outcomes is novel and constitutes a methodological contribution of this research.

3. Theoretical Framework and Hypotheses
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3.1 Conceptual Model

Drawing on stakeholder theory, institutional theory, and the resource-based view of the
firm (Barney, 1991), this study proposes a theoretical model in which mandatory CSR expenditure
serves as a resource transfer mechanism from the corporate sector to societal development,
mediated by the quality of CSR governance and moderated by industry sector characteristics. The
model posits that CSR expenditure, when directed toward activities aligned with SDG targets—
such as health camps (SDG 3), school construction (SDG 4), or solar energy installations (SDG

7)—will produce measurable improvements in district-level SDG scores over time.

3.2 Hypothesis Development
Based on the theoretical framework and the reviewed literature, this study develops five

testable hypotheses:

H1: CSR expenditure (as a percentage of net profit) is positively and significantly

associated with district-level composite SDG scores.

H2: CSR expenditure Granger-causes improvements in SDG scores with a lag of one to

two years.

H3: The positive relationship between CSR expenditure and SDG outcomes is stronger for

health (SDG 3) and education (SDG 4) than for other SDG categories.

H4: Industry sector moderates the CSR-SDG relationship, with manufacturing firms

demonstrating stronger SDG contributions than service sector firms.

HS5: The relationship between CSR expenditure and SDG scores has strengthened over time

following successive amendments to the Companies Act CSR framework.

4. Research Methodology

4.1 Research Design

This study employs a quantitative longitudinal research design, utilizing secondary data to
construct a balanced panel dataset. The panel data approach is particularly appropriate for this
research context as it allows for the control of firm-specific time-invariant characteristics (such as

corporate culture and geographic location) that may confound the CSR-SDG relationship but are
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difficult to measure directly (Hsiao, 2014). The use of ten years of annual data (2014-2024)
enables sufficient temporal variation to test Granger causality and to capture the lagged effects of

CSR investment on SDG outcomes.

4.2 Sample and Data Sources

The sample consists of 450 companies listed on the Bombay Stock Exchange (BSE) that
were included in the BSE 500 index for at least seven of the ten years under study. Companies
were excluded if they had more than three consecutive years of missing CSR data or if their
primary operations were concentrated outside Indian territory. The final sample spans seven
industry sectors: Manufacturing, Information Technology, Financial Services, Pharmaceuticals,

Energy, Consumer Goods, and Infrastructure.

Data were drawn from four primary sources: (1) MCA21 corporate filing database, from
which CSR expenditure amounts and activity descriptions were extracted; (2) Prowess IQ database
(Centre for Monitoring Indian Economy), providing financial statement data; (3) NITI Aayog SDG
India Index reports for district-level SDG composite and goal-specific scores; and (4) Reserve

Bank of India (RBI) DBIE portal for macroeconomic control variables.

Table 1: Sample Composition by Industry Sector

%ofSample | Avg. CSR(NR | SDG Score Range
Cr.)

Manufacturing 24.9% 28.4 52-78
Financial Services 89 19.8% 41.2 48-74
Information 76 16.9% 19.7 55-81
Technology

Pharmaceuticals 58 12.9% 15.3 50-76
Energy 47 10.4% 52.6 44-70
Consumer Goods 38 8.4% 12.1 53-79
Infrastructure 30 6.7% 67.3 41-68
Total 450 100% 33.8 41-81

Note. CSR amounts represent annual averages in Indian Rupees Crores. SDG scores are composite district-level
scores from the NITI Aayog SDG India Index.

4.3 Variable Operationalization
4.3.1 Dependent Variable
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The primary dependent variable is the District-Level SDG Composite Score
(SDG_SCORE), sourced from the NITI Aayog SDG India Index. This score is computed annually
on a 0-100 scale, with higher values indicating better SDG performance. For robustness, three
goal-specific sub-scores are also used as alternative dependent variables: SDG3 SCORE (Good
Health and Well-being), SDG4 SCORE (Quality Education), and SDG7 SCORE (A ffordable and
Clean Energy). Company-level SDG scores are assigned based on the primary district of operation

as disclosed in MCAZ21 filings.

4.3.2 Independent Variable
The primary independent variable is CSR_SPEND, measured as annual CSR expenditure

as a percentage of the company's average net profit over the preceding three years, as mandated
by the Companies Act 2013. This ratio measure controls for firm size effects and aligns with the
legal mandate's calculation basis. A binary variable, CSR_COMPLY, indicating whether the firm

met or exceeded its 2% mandate, is also constructed for supplementary analysis.

4.3.3 Control Variables
Following established practices in the CSR-sustainability literature (Eccles et al., 2014;

Surroca et al., 2010), the following control variables are included: Firm Size (log of total assets),
Return on Assets (ROA) as a proxy for financial performance, Leverage Ratio (total debt/total
equity), Board Independence (proportion of independent directors), and Firm Age (years since
incorporation). Year fixed effects are included to control for macroeconomic trends affecting all

firms simultaneously.

Table 2: Descriptive Statistics of Key Variables

I S S N N

SDG SCORE 61.42 9.83 38.00 84.00 4,500
SDG3 SCORE  58.17 11.24 31.00 87.00 4,500
SDG4 SCORE  63.85 10.16 35.00 89.00 4,500
SDG7 SCORE @ 55.34 13.47 22.00 91.00 4,500
CSR_SPEND 2.31 0.87 0.00 8.40 4,500
(%)

Firm Size (log 10.84 1.42 7.21 14.63 4,500
assets)

ROA (%) 8.17 6.34 —12.40 31.20 4,500
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T T T

Leverage Ratio  0.68 0.41 0.02 3.87 4,500

Board 54.32 12.61 33.33 80.00 4,500

Independence

(%)

Firm Age 32.14 18.93 5.00 124.00 4,500

(years)

Note. N =450 firms % 10 years = 4,500 firm-year observations. All monetary variables are inflation-adjusted to
2014 base year.

4.4 Econometric Specification

The primary estimation equation for testing H1 is the two-way fixed-effects panel

regression model:

SDG_SCOREit = o + B1(CSR_SPENDit) + B2(FIRM _SIZEit) + B3(ROAit) + p4(LEVERAGEit)
+ B5(BOARD_INDit) + B6(FIRM AGEit) + ui + it + eit

where 1 indexes firms, t indexes years, pi represents firm fixed effects capturing time-
invariant firm-specific characteristics, At represents year fixed effects, and &it is the idiosyncratic
error term. Standard errors are clustered at the firm level to account for within-firm serial
correlation (Petersen, 2009). The Hausman test is employed to confirm the appropriateness of fixed

effects over random effects (Hausman, 1978).

For Granger causality testing (H2), a vector autoregression (VAR) model is estimated for
each firm, with CSR_SPEND and SDG_SCORE as endogenous variables and lags of one to three
years. A Wald test on the joint significance of lagged CSR SPEND coefficients in the
SDG_SCORE equation determines Granger causality. For sector moderation (H4), an interaction

term CSR_SPEND x SECTOR_DUMMY is introduced into the primary regression equation.

5. Results

5.1 Correlation Analysis

The bivariate correlation matrix reveals a positive and statistically significant correlation
between CSR_SPEND and SDG_SCORE (r =0.34, p < 0.001), providing preliminary support for
HI1. CSR_SPEND is also positively correlated with Firm Size (r = 0.41, p < 0.001) and Board
Independence (r = 0.22, p < 0.01), and negatively correlated with Leverage Ratio (r =—0.18, p <
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0.05). The correlation between Firm Size and ROA (r = 0.28) is within acceptable ranges, and
variance inflation factors (VIF) for all variables remain below 4.0, indicating that multicollinearity

is not a significant concern in this dataset.

5.2 Hausman Test and Model Selection

The Hausman specification test (x> = 47.23, df = 6, p < 0.001) strongly rejects the null
hypothesis that the random effects estimator is consistent, confirming that the fixed-effects model
is the appropriate specification. This result is consistent with the expectation that firm-specific
time-invariant factors—such as corporate culture, geographic location, and industry affiliation—

are correlated with both CSR spending levels and local SDG outcomes.

5.3 Fixed-Effects Regression Results (H1 and H3)

Table 3 presents the results of the two-way fixed-effects regressions for the composite SDG
score and the three goal-specific scores. Model 1, with the composite SDG score as the dependent
variable, reveals a positive and highly significant coefficient on CSR_SPEND ( = 1.84, SE =
0.31, p < 0.001), indicating that a one percentage point increase in CSR expenditure ratio is
associated with an average increase of 1.84 points in the district-level SDG composite score,

holding all other variables constant. This result provides strong support for H1.

Table 3: Fixed-Effects Regression Results

Variable Model 1 (SDG Model 2 (SDG 3: Model 3 (SDG 4: Model 4 (SDG 7:
Composite) Health) Education) Energy)

CSR SPEND 1.84%%* (0.31) 2.17%%* (0.38) 1.93*%* (0.34) 1.21** (0.42)
Firm Size 0.73** (0.24) 0.81** (0.27) 0.69** (0.25) 0.54* (0.31)
ROA 0.14* (0.07) 0.18* (0.09) 0.12 (0.08) 0.09 (0.10)
Leverage —0.89%** (0.22) —0.94%%* (0.25) —0.81%** (0.21) —0.71%* (0.28)
Board 0.42** (0.15) 0.49** (0.18) 0.38* (0.16) 0.31 (0.21)
Independence

Firm Age 0.03 (0.04) 0.04 (0.05) 0.02 (0.04) 0.03 (0.06)
Firm FE Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

R? (within) 0.41 0.44 0.39 0.32
F-statistic 38.74%** 41.22%** 36.81%%* 28.54%**
Observations 4,500 4,500 4,500 4,500
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Note. Clustered standard errors at firm level in parentheses. *** p < 0.001; ** p < 0.01; * p < 0.05.

The goal-specific models (Models 2—4) reveal important heterogeneity in CSR-SDG
relationships. The coefficient on CSR_SPEND is largest for SDG 3 (Health: B =2.17, p <0.001)
and SDG 4 (Education: f = 1.93, p < 0.001), compared to SDG 7 (Clean Energy: = 1.21,p <
0.01). This pattern is consistent with the observed CSR spending patterns in India, where health
and education activities account for approximately 65% of total CSR expenditure according to

MCAZ21 filings (Ministry of Corporate Affairs, 2022). These results support H3.

5.4 Granger Causality Results (H2)

Panel Granger causality tests confirm bidirectional causality between CSR expenditure and
SDG scores at the two-year lag (Wald > = 24.71, df = 2, p < 0.001 for CSR—SDG; Wald y* =
8.34, df =2, p < 0.05 for SDG—CSR). The stronger and more significant causal direction runs
from CSR spending to SDG outcomes, supporting H2. The bidirectionality at longer lags is
interpretable as a virtuous cycle, wherein higher SDG scores in a district attract more CSR
investment from firms operating in those districts, possibly because CSR program implementation
is more efficient in higher-capacity environments. At the one-year lag, only the CSR—SDG
direction is statistically significant, suggesting that the primary causal mechanism operates through

corporate investment preceding observable SDG improvements.

5.5 Sector Moderation Analysis (H4)

The interaction analysis reveals significant sector-level heterogeneity in the CSR-SDG
relationship. The interaction term CSR_SPEND x MANUFACTURING is positive and significant
(B=10.93,p <0.01), indicating that manufacturing firms generate greater SDG improvements per
unit of CSR expenditure compared to the baseline (Financial Services sector). Conversely, the
interaction term CSR_SPEND x IT is not statistically significant, suggesting that IT sector CSR
spending does not produce differential SDG impacts. Infrastructure firms show the lowest CSR-
SDG efficiency, possibly reflecting the longer gestation periods of infrastructure CSR projects

such as road construction and water treatment plants. These results support H4.

5.6 Temporal Trends (HS)

Year-specific coefficient estimates on CSR_SPEND show a clear upward trend from 2014

(B =10.94) to 2024 (B = 2.87), with a notable acceleration after 2019, coinciding with the CSR
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Amendment Rules of 2019 that strengthened enforcement and reporting requirements. This
temporal pattern supports HS, suggesting that the regulatory strengthening of the CSR framework

has improved the SDG-alignment of corporate CSR activities over time.

6. Discussion

The empirical findings of this study carry several important theoretical and practical
implications. First, the confirmation of a positive, statistically significant relationship between
mandatory CSR expenditure and SDG progress (H1) provides the most robust longitudinal
evidence to date that India's CSR mandate has produced measurable societal benefits. This finding
challenges the skeptical view that mandatory CSR is merely a compliance exercise with limited
developmental impact (Sarkar & Sarkar, 2015) and supports the more optimistic assessment of
scholars who see mandatory CSR as a powerful development finance mechanism (Ioannou &

Serafeim, 2012; Mukherjee & Reed, 2018).

Second, the confirmation of Granger causality from CSR spending to SDG scores (H2) is
particularly significant, as it rules out simple reverse causality—i.e., the possibility that firms
operating in high SDG-score districts merely report higher CSR spending. The two-year lag
structure of the causal relationship has important implications for the policy debate on CSR
effectiveness evaluation, suggesting that annual assessments of CSR impact may be premature and

that multi-year tracking is necessary to capture full effects.

Third, the stronger CSR-SDG relationship for health and education (H3) reflects the
enduring concentration of Indian CSR activities in these areas, which aligns with the country's
most pressing developmental priorities. However, the relatively weaker relationship for SDG 7
(Clean Energy) suggests an opportunity to redirect CSR investment toward energy access and
renewable energy programs, which would produce both environmental and developmental

benefits.

Fourth, the manufacturing sector's superior CSR-SDG efficiency (H4) may reflect the
greater geographic concentration of manufacturing operations in specific districts, enabling more
targeted and effective community interventions. IT sector firms, by contrast, tend to be

concentrated in urban centers with already higher SDG scores, leaving less room for improvement
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at the margin. These findings suggest that sector-specific CSR guidelines may enhance the overall

developmental impact of India's mandatory CSR framework.

The temporal strengthening of the CSR-SDG relationship (HS) is encouraging from a
policy perspective, as it suggests that incremental improvements to the regulatory framework—
including the 2019 amendments and the CSR Amendment Rules 2021—have progressively
improved the developmental value of corporate CSR investment. This finding supports the case
for continued regulatory refinement rather than wholesale abandonment of the mandatory CSR

model.

7. Conclusion and Policy Implications

This study has provided rigorous panel data evidence that India's mandatory CSR
expenditure, under the Companies Act 2013, contributes positively and causally to measurable
SDG progress at the district level. Across 450 BSE-listed companies over a ten-year period, CSR
spending was found to be significantly associated with improvements in composite SDG scores
and, more specifically, with health (SDG 3) and education (SDG 4) outcomes. Granger causality
tests confirmed the directional relationship from CSR spending to SDG improvement, with a two-
year lag structure. Manufacturing firms were found to generate greater SDG improvements per

unit of CSR expenditure, and the effectiveness of the mandate has strengthened over time.

These findings carry several policy implications. First, policymakers should consider
introducing SDG-linked CSR guidelines that incentivize corporate investment in underprioritized
SDGs, particularly SDG 7 (Clean Energy), SDG 13 (Climate Action), and SDG 6 (Clean Water).
Second, the sector-specific heterogeneity in CSR-SDG efficiency argues for differentiated CSR
guidelines by industry type, rather than a uniform 2% mandate applied across all sectors. Third,
the two-year lag in CSR-SDG causality underscores the importance of multi-year CSR project

commitments and multi-year impact evaluation frameworks.

This study is not without limitations. The reliance on district-level SDG scores as a proxy
for firm-level CSR impact involves a degree of ecological inference, and future research should
explore community-level impact data where available. The study also does not account for the

quality of CSR governance, which may mediate the CSR-SDG relationship. Future research could
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leverage natural language processing of CSR activity disclosures to construct quality-adjusted

measures of CSR investment.
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