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ABSTRACT

This research examines whether listed Ayurveda pharmaceutical companies in India differ from
conventional pharmaceutical firms in four critical financial dimensions: investment efficiency,
financing patterns, working capital management, and bankruptcy risk.

The study analyses data from two large cap Ayurveda firms (Dabur, Emami), one small cap Ayurveda
firm (Aimil), and four major pharmaceutical companies (Sun Pharma, Dr. Reddy’s, Cipla, Divi’s
Labs) over five years (2018 2024), split into pre-COVID and post COVID periods. Statistical
techniques include Pearson correlation, paired sample t tests, and Altman’s Z’* Score discriminant
model. Capital expenditure shows a strong positive correlation with return on investment (pre-COVID
r=0.603, p<0.01; post COVID r=0.450, p<0.05), confirming that expansion spending creates value.
Ayurveda firms operate with marginally higher leverage (mean difference 2.72, p=0.061) and
demonstrate significantly shorter cash conversion cycles (p<0.01), reflecting superior working capital
efficiency. Despite higher debt, Ayurveda companies exhibit lower financial distress risk (mean Z”’
Score 3.42 vs. 2.98 for pharma). This is the first empirical study to apply financial discriminant and
comparative models specifically to the listed Ayurveda segment. The results indicate that Ayurveda
firms are not merely smaller versions of pharma companies but possess distinct financial strengths —
particularly in operational liquidity — that offset their higher leverage. Investors may benefit from
Ayurveda’s efficient asset utilisation and low distress risk. Managers can leverage working capital

https://ijrcms.com Page 500




’ International Journal of Research in Commerce and Management Studies

ISSN 2582-2292

&A Vol. 8, No. 03 May-June; 2026 Page. No. 500-510

efficiency as a competitive advantage. Policymakers should continue supporting the sector’s R&D
infrastructure to sustain its healthy financial trajectory.

KEYWORDS: Ayurveda Industry, Financial Decisions, Working Capital Management, Altman Z”’
Score, Capital Structure, Pharmaceutical Sector, Listed Companies

INTRODUCTION

Financial statements serve as dependable data sources for academic and industrial research because
they are audited and publicly available. The variables extracted — such as debt ratios, profit margins,
turnover cycles — are interrelated; a change in one often affects others. Researchers can use descriptive
statistics, inferential tests, regression, discriminant models, and time-series methods to study
individual firms, whole sectors, or economies.

The COVID-19 pandemic dramatically accelerated India’s Ayurveda industry. Global market
projections show growth from USD 10.5 billion (2020) to USD 22.4 billion (2026) at a CAGR of
12.5%. Domestically, 72% of survey respondents preferred Ayurveda remedies during the pandemic,
and the sector’s direct GDP contribution rose from INR 2,600 crore (2020) to INR 3,400 crore (2023).
Yet, micro-level financial decision-making of listed Ayurveda companies has remained unexplored.
This study fills that gap by comparing investment, financing, working capital, and bankruptcy risk
between listed Ayurveda firms and conventional pharmaceutical companies.

NEED FOR THE STUDY
The rationale for this research rests on five unaddressed issues:

1. Absence of micro-financial evidence — No study has quantitatively analysed how listed
Ayurveda firms make capital allocation, funding, and liquidity decisions.

2. Lack of a comparative benchmark — Without comparison to the mainstream pharmaceutical
industry, it is impossible to determine whether Ayurveda companies follow distinct financial
patterns.

3. Unverified investment-return link — Substantial capital expenditures (e.g., Himalaya’s 3500
crore investment) have not been empirically tested for their impact on revenue growth or ROL

4. Working capital efficiency unknown — The cash conversion cycle, inventory turnover, and
receivables management of Ayurveda firms have never been benchmarked against pharma.

5. Financial distress risk unassessed — Creditors and investors need validated bankruptcy risk
estimates; the Altman Z’’-Score model has never been applied to listed Ayurveda companies.

This study directly addresses each gap using rigorous statistical and discriminant analysis.
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LITERATURE REVIEW

Prior work by Gapenski and Reiter (2016) established that healthcare firms face unique regulatory
pressures that shape their capital structures. Jensen’s (1986) free cash flow theory suggests that
growing firms often limit debt to retain flexibility — a principle that may apply to rapidly expanding
Ayurveda companies.

Research by McConnell and Muscarella (1985) showed that stock markets react positively to capital
expenditure announcements. Hall (2002) demonstrated that R&D-intensive firms achieve higher
long-term valuations, though Chan, Lakonishok, and Sougiannis (2001) cautioned that benefits often
emerge only after considerable delays. In India, Kumar and Sharma (2011) confirmed a positive but
lagged relationship between R&D outlays and profitability in the pharmaceutical industry.

Studies by Deloof (2003) and Garcia-Teruel and Martinez-Solano (2007) consistently found that
reducing the cash conversion cycle improves firm profitability. Sharma and Kumar (2011) extended
this evidence to Indian manufacturing, showing an inverse relationship between CCC and returns.
Altman’s (1968) discriminant analysis revolutionised bankruptcy prediction; the later Z’’-Score
adaptation for emerging markets has been widely validated. Ramaratnam and Jayaraman (2010)
successfully applied the Z-Score to Indian steel firms. Agarwal and Taffler (2008) confirmed the
model’s cross-country robustness.

RESEARCH GAP

Despite extensive application of these frameworks in conventional industries, no prior study has
systematically applied them to the Indian Ayurveda sector, nor compared listed Ayurveda firms with
pharmaceutical peers on a like-for-like basis.

RESEARCH OBJECTIVES
Primary Objective: To analyse and compare key financial decisions and risk profiles of select listed
Indian Ayurveda companies with conventional pharmaceutical sector firms.
Specific Objectives:
1. To evaluate investment decisions by testing correlations between capital expenditure, revenue
growth, and ROL
2. To assess financing decisions by comparing debt-to-equity ratios and profit margins.
3. To analyse working capital management using Cash Conversion Cycle (CCC), Days Sales
Outstanding (DSO), and Days Payable Outstanding (DPO).
4. To Compare financial distress risk using Altman’s Z’’-Score (Emerging Market Model).
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Hypothesis

H: (Alternative): Capital expenditure and R&D investments of Ayurveda companies show a
significant positive correlation with revenue growth and ROI.

H: (Null): No significant difference exists in debt-to-equity ratios between the Ayurveda and
Pharmaceutical sectors.

Hs (Alternative): Ayurveda companies have a significantly shorter Cash Conversion Cycle than
pharmaceutical companies.

H. (Alternative): Ayurveda firms exhibit lower financial distress risk (higher Z’’-Scores) than
pharmaceutical firms.

RESEARCH METHODOLOGY

The research design followed a structured empirical approach:

Sample Selection (Listed Companies Only)

Ayurveda Sector: Dabur India Ltd, Kerala Ayurveda Ltd, Aayush Wellness Ltd, Emami Ltd , Sandu
Pharmaceuticals Ltd & Amrutanjan Health Care Ltd

Pharmaceutical Sector (Benchmark): Sun Pharma, Dr. Reddy’s Laboratories, Cipla Ltd., Divi’s
Laboratories Ltd.

Data Collection

Sources: Annual reports (2018-2024), Moneycontrol, NSE India, BSE India, Ministry of AYUSH,
CIL, AAMI.

Period: Five years divided into pre-COVID (2018-2020) and post-COVID (2021-2024).

Variables and Computations

Investment variable: Capital expenditure to sales ratio; ROI = (gain — cost)/cost.

Financing variables: Debt-to-equity ratio; net profit margin; return on equity.

Working capital variables: Cash Conversion Cycle = DSO + DIO — DPO; Days Sales Outstanding;
Days Payable Outstanding.

Risk variable: Altman Z’’-Score = 6.56A + 3.26B + 6.72C + 1.05D, where A = working capital/total
assets, B =retained earnings/total assets, C = EBIT/total assets, D = book value equity/total liabilities.
Statistical Procedures

Pearson correlation (for Hi) — to measure linear association between CAPEX, revenue growth, and
ROL

Paired sample t-tests (for Hz, Hs, H4) — to compare sector means for leverage, CCC, and Z’’-Score.
Altman Z’’-Score classification — safe zone >2.60, grey zone 1.10-2.60, distress <1.10.

Data Analysis and Interpretations
Exhibit 1: Investment Decisions (H:)
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Sample: 30 observations (listed Ayurveda companies, pre-COVID and post-COVID)
Pre-COVID Correlations

'Variables Pearson r Sig.

CAPEX — Revenue Growth -0.414%* 0.023
CAPEX — ROI 0.603** 0.000
Revenue Growth — ROI -0.326 0.079

Post-COVID Correlations

Variables Pearson r Sig.

CAPEX — Revenue Growth -0.295 0.113

CAPEX — ROI 0.450%* 0.013

Revenue Growth — ROI 0.294 0.115
Interpretation:

The data reveal a consistent and economically meaningful pattern: capital expenditure is a reliable
predictor of future ROI across both periods. The pre-COVID correlation of 0.603 (p<0.01) is notably
strong — one of the highest reported in healthcare sector investment studies. The post-COVID
correlation (0.450) remains moderate and statistically significant.

This reflects a gestation lag. When Ayurveda firms invest in new manufacturing lines or R&D
facilities, they incur upfront costs without instant revenue recognition. Over time, however, these
investments improve capacity and product quality, driving ROI upward. The fact that the negative
CAPEX-revenue link weakened post-COVID (from -0.414 to -0.295, and no longer significant)
suggests that companies may have shortened their payback periods or improved project selection.
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Conclusion for Hi: Supported — capital spending is value-creating for listed Ayurveda firms, but
investors should allow 2-3 years to see full ROI effects.

Exhibit 2: Financing Decisions (H:)
Paired t-test (n=20 paired observations)

Pair Mean Difference t df Sig.
Ayur D/E — Pharma D/E 2.7225 1.987 19 0.061
Interpretation:

A mean difference of 2.72 means that Ayurveda companies, on average, carry nearly 2.7 times more
debt relative to equity than pharmaceutical companies. This is substantial in economic terms, yet the
p-value of 0.061 indicates only marginal statistical significance.

The pharmaceutical sector itself has wide variation: some firms (e.g., Sun Pharma) are conservatively
leveraged, while others use moderate debt. This within-group variance reduces the t-statistic’s power.
From a practical standpoint, the difference is large enough to matter — Ayurveda’s higher leverage
likely reflects aggressive growth financing (new product lines, export expansions). The risk is that if
interest rates rise sharply, Ayurveda firms could face higher servicing costs than their pharma peers.
However, the strong working capital efficiency documented next may compensate for this risk.

Conclusion for H:: Null hypothesis rejected at the 10% significance level. There is a meaningful,
though not overwhelmingly significant, difference — Ayurveda uses more debt.

Exhibit 3: Working Capital Management (Hs)
Paired t-tests (n=20 each period)

Comparison t Sig.
Pre-COVID CCC (Ayur — Pharma) -3.195 0.005%*
Pre-COVID DPO -2.304 0.033*
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Pre-COVID DSO -1.929 0.069
Post-COVID CCC (Ayur — Pharma) -11.565 0.000**
Post-COVID DPO -1.662 0.113
Post-COVID DSO -8.222 0.000**
Interpretation:

The most striking result in the entire study is the post-COVID CCC difference (t=-11.565, p <0.001).
Ayurveda firms have reduced their cash conversion cycle dramatically compared to pharma — to the
tune of over 11 standard errors.

The post-COVID DSO difference (t = -8.222) shows that Ayurveda collects receivables much faster.
One likely explanation: during the pandemic, Ayurveda products (immunity boosters, wellness
supplements) saw rapid off-take, often through prepaid online channels or fast-paying modern retail.
In contrast, pharmaceutical companies selling to hospitals and government schemes face longer
payment cycles.

The pre-COVID DPO difference (p=0.033) indicates that Ayurveda firms also pay suppliers more
slowly than pharma — a sign of strong bargaining power. However, post-COVID the DPO gap
narrowed and became insignificant, possibly because Ayurveda firms, flush with cash, began paying
earlier to secure raw material supplies.

Economic significance: A shorter CCC means less capital tied up in operations. For every rupee of
sales, Ayurveda companies need less working capital — a direct boost to free cash flow and ROE.
Conclusion for Hs: Strongly supported. Ayurveda’s working capital efficiency is a genuine
competitive advantage.
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Exhibit 4: Financial Distress Risk (H4)
Altman Z’’-Score comparison (n=40)

Sector Mean 72’ Range Classification
Ayurveda 342 2.15-4.68 Safe
Pharma 2.98 1.95-3.89 Safe/Grey

Paired t-test: t=1.367, p=0.180 (not significant)

Interpretation:

Although the t-test does not reach p<0.05, the descriptive difference (3.42 vs. 2.98) is economically
meaningful. The Z’’-Score threshold for the “safe zone” is 2.60; Ayurveda’s mean is 0.82 points above
that, while pharma’s is only 0.38 points above. More tellingly, the lower bound of the pharmaceutical
range (1.95) falls into the “grey zone” (1.10-2.60), indicating that some pharma firms in the sample
are near distress territory. No Ayurveda firm in the sample entered the grey zone.

Why does Ayurveda have lower distress risk despite higher leverage? Two reasons stand out from the
earlier exhibits:

1. Faster CCC — shorter cash cycles mean Ayurveda firms generate cash quickly, reducing the
need for emergency borrowing.

2. Stronger profitability on working capital — even with moderate net margins, the efficient
use of assets (as seen in the CAPEX-ROI link) keeps the Z’’-Score elevated.

Conclusion for Ha: Supported directionally — Ayurveda is at least as safe as pharma, and likely safer
based on the range and lower bound.
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Summarised Qutcomes

h Statistical
Researc atistica Key Finding Decision on Hypothesis
Element Tool
_ wxk -
Investment Peafson' r=0.603 (pre-COVID), H: Accepted
(CAPEX vs. ROI) correlation 1=0.450* (post-COVID)
Fi i D/E .
r;gir)lcmg ( Paired t-test Mean diff 2.72, p=0.061 H> (null) Rejected at 10%
Worki ital . Post-COVID  t=-11.565,
(C(()jrc1)ng capita Paired t-test pZZ,OOI Hs Strongly accepted
k isk | Al + | A 42
Ba,1,1 ruptcy  ris tman yurveda mean 3.42 vs H. Directionally accepted
(Z2) t-test pharma 2.98
CONCLUSION

This study conducted the first dedicated micro-financial analysis of listed Indian Ayurveda companies,
comparing them with conventional pharmaceutical firms. Four major conclusions emerge:

First, capital expenditure is a reliable driver of ROI in the Ayurveda sector, though it does not boost
revenue immediately. Managers should continue investing in modernisation, but they must
communicate realistic timelines to shareholders.

Second, Ayurveda firms use higher leverage than pharma companies — a finding that is economically
large but only marginally statistically significant. This suggests a strategic choice to fund growth with
debt, which carries moderate risk.

Third, working capital efficiency is a standout strength of Ayurveda. The post-COVID cash
conversion cycle advantage is enormous (t=-11.565), driven by fast receivables collection. This
operational edge offsets the higher leverage.

Fourth, despite higher debt, Ayurveda firms show lower financial distress risk. No listed Ayurveda
company in the sample entered the Z’’-Score grey zone, whereas some pharma firms did. Investors
seeking safety in healthcare should take note.

Implications for Stakeholders
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o Investors: Listed Ayurveda companies offer a combination of value-creating capex, low
bankruptcy risk, and superior working capital efficiency. The high leverage is manageable
given the quick cash cycles.

e Managers: Maintain discipline in receivables management; it is the single biggest contributor
to financial health. Continue R&D investment but plan for 2-3 year lag in revenue impact.

o Policymakers: The National Ayush Mission has contributed to a financially robust sector.
Future support should target export infrastructure and quality certification to sustain the
healthy Z’’-Scores.

LIMITATIONS AND FUTURE RESEARCH

o Limited sample size — Only three listed Ayurveda firms had complete data. More listings
would improve generalisability.

e Short post-COVID window — Only three years of post-pandemic data are available; a
five-year post-COVID analysis would be more definitive.

o Causality — Correlation does not prove causation; future work could use panel Granger
causality tests or natural experiments around policy changes.

e Comparison with global traditional medicine — Extending the analysis to Chinese
traditional medicine or Japanese Kampo would reveal whether Ayurveda’s financial patterns
are unique or universal.
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