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Abstract: However, given India's retail-heavy investor base and fledgling ESG-disclosure system, it is still an open empirical question whether ESG (environmental, social and governance) labelled mutual funds find out and provide superior performance, generate “true” ESG-flows, minimize greenwashing, or earn a valuation premium. This paper develops a fully replicable research methodology for examining four null hypotheses of performance parity, flow insensitivity, greenwashing and valuation premium. It combines five institutional data sources with five hypothesis-specific tools: an India-augmented Carhart five-factor alpha model, Arellano-Bond dynamic panel GMM, portfolio-level greenwashing indexing, bootstrap inference, and dual-green sellers triangulation as well as regression discontinuity design centered around the 2021 BRSR mandate. The design emphasizes causal identification, construct validity, and replicability and serves as a blueprint for ESG fund research in other emerging economies with limited data and retail investors.
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Introduction
In the context of ESG world, this is an empirical puzzle of high interest for the Indian context: the assets under management in ESG labelled mutual funds for India have risen from negligible amounts to over INR 25,000 crore in 2018-23 [1]. This study is driven by 4 interconnected questions as to whether ESG-labelled funds provide superior risk-return characteristics, whether investor's money actually flows to follow the ESG signal, whether the money flowing to the fund portfolios reflects the marketed ESG claims or whether greenwashing exists, and whether the increasing demand for ESG products is translated into a stock valuation premium (greenium)? [7] [9] With an investor base that is predominantly retail-based, limited ESG-data ecosystem, and the structural change arising with the 2021 Business Responsibility and Sustainability Reporting (BRSR) mandate, answering these questions is even more challenging when compared with those studied in previous studies in the US and Europe. This paper exclusively focuses on the research methodology, namely operationalization of four testable null hypotheses, H1 (performance parity), H2 (flow insensitivity), H3 (no ESG characteristic advantage over marketed claims) and H4 (no valuation premium) in a unified multi-method operationalization.
Related Work
The evidence of the performance of ESG funds is mixed at international level. Following Carhart's four-factor model [4] most of the research does not show a systematic outperformance or underperformance of funds with a sustainability focus when controlling for risk factors. Hartzmark and Sussman [7] demonstrate that investors are willing to invest more in higher rated funds, and Riedl and Smeets [9] report that investors have a social preference for holding SRI funds over return expectations. The dual-provider design adopted here arises from the fact that there is rating divergence among providers as documented by Berg, Koelbel and Rigobon [3]. Khan, Serafeim and Yoon [8] and Gibson Brandon et al. [6] also demonstrate that in this literature, it is not just the power of the statistics that limits conclusions, but also the construct validity, which is limited in the Indian context by the shallowness of the ESG-disclosure environment [10].
Key Contribution
The methodological contributions of this paper are twofold: firstly, it establishes an integrated five-source data architecture for Indian funds classified as ESG that maps four hypotheses with matching analytical tools and robustness protocols and turn the BRSR mandate [10] into a natural experiment that can be used for causal identification using the regression discontinuity and difference-in-differences designs—as opposed to being used as a control variable—as a core pillar of the paper. It also codifies a portfolio holdings approach to review and benchmark marketing ESG claims against the actual portfolio compositions -- a blueprint that can be replicated to research ESG funds in data-scarce emerging markets.
Method, Experiments and Results
Five institutional sources are integrated into a monthly panel spanning January 2018–December 2023, covering NAV, flows, holdings, ESG ratings, market prices, and post-2021 BRSR disclosures. Table 1 details the sources, variables, and coverage window.
Table 1. Data Sources, Variables, and Coverage
	Source
	Institution
	Variables Extracted
	Frequency
	Coverage

	AMFI
	Association of Mutual Funds in India
	NAV returns, AUM, net flows, quarterly portfolio holdings (stock-level weights)
	Monthly / Quarterly
	2018–2023

	MSCI ESG Research
	MSCI Inc.
	Corporate ESG scores (E, S, G pillars); rating upgrades/downgrades; controversy flags for NSE 500 constituents
	Monthly
	2018–2023

	Sustainalytics
	Morningstar Sustainalytics
	ESG Risk Ratings; sub-industry peer comparisons; material ESG issues flagging
	Monthly
	2018–2023

	NSE / BSE
	National / Bombay Stock Exchange
	Daily equity prices; index returns (Nifty 50, Nifty 500, sectoral); trading volume
	Daily
	2018–2023

	SEBI EDGAR & BRSR
	Securities & Exchange Board of India
	Regulatory filings; fund offer documents; post-2021 BRSR environmental and social KPIs
	Annual / Ad hoc
	2021–2023



The treatment sample comprises all SEBI-registered equity ESG funds active at any point during the study window (N≈15–20, including liquidated/merged funds to avoid survivorship bias), each matched to a same-family conventional fund on inception window (±24 months), investment universe, and AUM (±50%). Sector-specific ESG funds and funds with under 24 months of return history are excluded. Table 2 reports descriptive statistics for the resulting 17 matched pairs, confirming that ESG funds are significantly younger, smaller, and higher-ESG-scoring than their conventional counterparts — differences that motivate the family-matching design.
Table 2. Descriptive Statistics of ESG vs. Conventional Fund Sample (2018–2023, N = 17 Matched Pairs)
	Variable
	ESG Funds Mean
	Conventional Funds Mean
	Difference
	p-value

	Fund Age (months)
	43.2 (±18.6)
	127.4 (±54.3)
	−84.2***
	<0.001

	AUM (₹ crores, end-period)
	1,423 (±986)
	4,817 (±3,204)
	−3,394***
	<0.001

	Expense Ratio (%)
	0.78 (±0.21)
	0.67 (±0.18)
	+0.11**
	0.031

	Portfolio Turnover (%)
	68.4 (±24.7)
	82.1 (±31.6)
	−13.7**
	0.042

	Weighted Avg. ESG Score (MSCI)
	5.84 (±0.63)
	4.91 (±0.58)
	+0.93***
	<0.001

	Carbon Intensity (tCO₂/US$M rev)
	187.3 (±64.2)
	241.6 (±88.5)
	−54.3***
	<0.001



Each hypothesis is tested with a dedicated primary method, core model, data source, and robustness protocol, summarised in Table 3. Performance (H1) is estimated via an India-augmented Carhart five-factor alpha model [4] with Newey–West HAC-corrected errors; flows (H2) via an Arellano–Bond system-GMM estimator [2] and an event study of cumulative abnormal flows around ESG rating-change announcements; greenwashing (H3) via paired-sample tests, a holdings-based Greenwashing Index, and a regression discontinuity design (RDD) around the April 2021 BRSR cutoff; and the valuation premium, or “greenium” (H4), via sector-neutralised panel P/E and P/B regression and a difference-in-differences (DiD) design exploiting the same BRSR natural experiment.
Table 3. Hypothesis–Method–Robustness Mapping
	Hypothesis
	Primary Method
	Core Model / Test
	Key Data Source
	Robustness Protocols

	H1 (Performance)
	Five-factor alpha + performance ratio analysis
	Carhart + ESG factor OLS-HAC; Sharpe / Sortino / IR
	AMFI NAV; NSE/BSE prices
	Bootstrap (10,000); Fama-MacBeth; pre/post-BRSR split

	H2 (Flows)
	Dynamic panel GMM + event study
	Arellano-Bond GMM; CAF [−3, +6] months
	AMFI flows; MSCI/Sustainalytics ratings
	Retail vs. advisor split; Google Trends moderator

	H3 (Greenwashing)
	Portfolio ESG score comparison + RDD
	Paired t-test; Wilcoxon; Greenwashing Index; RDD (BRSR 2021)
	AMFI holdings; MSCI; Sustainalytics; BRSR
	Dual rating providers; sector-neutral scores

	H4 (Greenium)
	Valuation spread regression + DiD
	Panel P/E & P/B regression; DiD (BRSR 2021 cutoff)
	NSE/BSE prices; BRSR disclosures; MSCI scores
	Placebo test; sector-neutralised spreads; Sustainalytics replication



Discussions
The internal, construct, external and content threats to the design and their corresponding remedy measures are presented in Table 4.
Table 4. Validity Threats and Mitigation Strategies
	Validity Type
	Specific Threat
	Mechanism
	Mitigation Strategy

	Internal (Causal)
	Survivorship bias
	Excluding failed ESG funds overstates performance
	Include all liquidated/merged funds with full histories; survivorship-bias-adjusted control group

	Internal (Causal)
	Endogeneity (flows ↔ performance)
	Fund flows affect future AUM-scaled returns
	Arellano-Bond GMM with lagged instruments; Granger causality pre-tests

	Internal (Causal)
	Confounding (BRSR DiD)
	Concurrent market events near April 2021
	Parallel trends test; restrict to ±12-month bandwidth; exclude COVID-19 contamination period

	Construct
	ESG rating divergence
	MSCI/Sustainalytics scores measure different constructs
	Dual-provider analysis; divergence as explicit moderator variable

	Construct
	Fund label ambiguity
	‘ESG fund’ label encompasses diverse integration approaches
	Holdings-based score validation; Greenwashing Index quantifies labelling fidelity

	External
	Sample generalisability
	N ≈ 15–20 ESG funds limits cross-sectional power
	Bootstrap inference; rolling-window analyses; sub-period tests

	Statistical
	Multiple comparison inflation
	Testing four hypotheses inflates Type I error
	Bonferroni adjustment for family-wise error rate; effect size reporting (Cohen's d, η²)



Together, these protections enable a small, retail-focused funds universe to provide causally identified and replicable inferences, even in the context of poorly developed ESG-disclosure infrastructure in India. Ethically, the design is based on the use of secondary data that is open to the public and institutionally licensed, no raw MSCI or Sustainalytics scores will be redistributed and findings of greenwashing at the fund level will only be reported in total.
Conclusions
1. An untested challenge with suitable methodological rigour is whether such ESG-labelled mutual funds offer superior performance, whether they are attracted by ESG flows and whether they are provided with a "green washing" hazard-free route to market, and how whether they exhibit a "valuation premium".
1.  Methods: a multi-method secondary-data design, which includes an India-augmented Carhart factor model, a Arellano-Bond dynamic panel GMM, a portfolio-level greenwashing indexing strategy and BRSR-based difference-in-differences and regression discontinuity designs.
1.  Key contribution: provided a fully fleshed-out methodological template, customised to the Indian retail-dominated and data-constrained ESG fund market, turning the mandate in BRSR 2021 into a natural experiment.
1.  Limitations and future work: small fund universe (Napprox15-20) limits statistical power, even while using bootstrapping; cross-provider differences in ESG ratings are a construct-validity concern, which would benefit from being addressed in future work; future work should extend the framework as the disclosure regime of BRSR expands and improves in India, while at the same time applying it to a comparable fashion across other emerging markets.
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