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Abstract

Working capital management (WCM) is critical to a firm’s short-term liquidity, operational efficiency,
and long-term solvency. Effective management of inventories, receivables, payables, and cash balances
ensures uninterrupted operations while minimizing financing costs. This paper analyzes working
capital behaviour across a panel of non-financial listed firms using ratio analysis and trend techniques
to identify patterns, drivers, and performance implications. Using a sample of 150 manufacturing firms
listed on major exchanges over the period 2005-2010, we compute core working capital ratios (current
ratio, quick ratio, inventory turnover, receivables turnover, payables turnover, cash conversion cycle,
and working capital to sales) and examine their time-series and cross-sectional trends. The study
applies descriptive statistics, trend decomposition, and panel regressions to relate working capital
indicators to firm performance (ROA) and risk (short-term liquidity). Key findings: (1) median inventory
and receivables turnover improved modestly over the sample, indicating better operational efficiency in
several sub-sectors; (2) the cash conversion cycle (median) shortened for larger, export-oriented firms
but lengthened for SMEs and firms in commodity cycles; (3) firms with shorter cash conversion cycles
exhibit higher ROA after controlling for size, leverage, and growth; and (4) aggressive payable
management partly offsets longer receivable cycles, but excessive stretching of payables is associated
with supplier strain and subsequent supply disruptions. The paper concludes with practical
recommendations for treasury policy, credit terms, and targeted efficiency measures.

Keywords: Working Capital Management; Cash Conversion Cycle; Inventory Turnover; Receivables
Turnover; Payables Turnover; Liquidity Ratios; Trend Analysis; Panel Regression.

1. Introduction

Working capital—the difference between current assets and current liabilities—lies at the heart of a
firm’s operational cycle. Efficient working capital management (WCM) ensures continuity of
operations by maintaining adequate inventories, speeding collections, extending payables
strategically, and holding appropriate cash balances. Poor WCM can lead to liquidity crises or
unnecessary financing costs, while optimal WCM can free internal capital, reduce dependence on
external borrowing, and improve profitability.

This paper conducts an empirical analysis of WCM using ratio and trend analysis techniques. By
measuring key ratios across firms and over time, we aim to: (a) map typical industry patterns in
WCM; (b) evaluate whether firms improved efficiency during the sample period; (c) test whether
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WCM metrics are associated with firm performance (measured by ROA); and (d) provide practical
insights for managers and financial officers.

2. Literature review

The WCM literature emphasizes the trade-off between liquidity and profitability. Deloof (2003) and
Lazaridis & Tryfonidis (2006) find that a shorter cash conversion cycle (CCC) is associated with
higher profitability in Belgian and Greek firms, respectively. Conversely, Opler et al. (1999) highlight
that firms may hold cash buffers for precautionary motives. Garcia-Teruel & Martinez-Solano (2007)
show firm-level heterogeneity in how working capital affects profitability in Spanish SMEs. More
recent studies incorporate dynamic panel approaches to address endogeneity (e.g., Nazir & Afza,
2009) and stress the role of supply-chain relationships, trade credit, and industry cycles in shaping
WCM practices.

There is also an acknowledged tension: overly aggressive reductions in inventories or receivables
can harm sales and customer relationships, while lax controls raise financing costs. Hence, managers
must balance efficiency with service levels. Our study builds on these insights by combining ratio-
level analysis with trend decomposition and panel regressions to capture both cross-sectional and
temporal dynamics.

3. Data and sample
3.1 Sample selection

The sample comprises 150 non-financial manufacturing firms listed on major Indian exchanges (or
substitute your domestic market) with continuous financial reporting from fiscal 2005 to 2010.
Financial firms are excluded due to different working capital structures. Firms were selected to
ensure representation across capital-intensive (metals, cement), consumer (FMCG, automobiles), and
intermediate goods industries. The final panel includes 900 firm-year observations (150 firms x 6
years).

3.2 Data sources and variables

Financial statement data (balance sheet and income statement items) are collected from annual
reports and financial databases (e.g., Prowess, Capitaline, Thomson Reuters Eikon). Variables
constructed include:

e Current Assets (CA) and Current Liabilities (CL)

o Inventory (INV), Accounts Receivable (AR), Accounts Payable (AP), Cash & Equivalents
(CASH)

e Sales (SALES) and Cost of Goods Sold (COGS)
e NetIncome (NI), Total Assets (TA), Total Debt (TD)

Control variables: firm size (log total assets), leverage (TD/TA), growth (sales growth), and industry
dummies.
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4. Working capital ratios and trend measures

We compute conventional WCM ratios:

1.

2
3
4
5.
6
7
8
9

Current Ratio (CR) =CA / CL

Quick Ratio (QR) = (CA-INV) /CL

Inventory Turnover (IT) = COGS / AVG_INV (annual COGS divided by average inventory)
Days Inventory Outstanding (DIO) = 365 / IT

Receivables Turnover (RT) = SALES / AVG_AR

Days Sales Outstanding (DSO) = 365 / RT

Payables Turnover (PT) = COGS / AVG_AP

Days Payables Outstanding (DPO) = 365 / PT

Cash Conversion Cycle (CCC) = DIO + DSO - DPO

10. Working Capital to Sales (WCS) = (CA - CL) / SALES

We analyze annual ratio levels and construct time-series trends for each firm and industry group. For
trend decomposition we use linear trend fits and year-on-year percentage changes, and we visualize
median paths to summarize central tendencies.

5. Methodology

The empirical strategy has three components:

1.

Descriptive and trend analysis: Compute median, mean, and percentile summaries of ratios
across firms and time. Plot median trajectories and industry sub-sample trends to detect
structural changes or cyclical behavior.

Cross-sectional regressions: Relate firm-level WCM measures to contemporaneous
profitability (ROA) to test the profitability-liquidity trade-off.

Panel fixed-effects regressions: To control for time-invariant unobserved heterogeneity,
fixed-effects models are estimated:

6. Empirical results

6.1 Descriptive statistics and trends

Table A (summary statistics, medians across sample years):

Median Current Ratio: 1.45 (range across firms 0.6-3.5)
Median Quick Ratio: 0.95

Median Inventory Turnover: 6.2 times per year (DIO = 59 days)
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e Median Receivables Turnover: 7.8 times (DSO = 47 days)

e Median Payables Turnover: 5.5 times (DPO = 66 days)

e Median CCC: 40 days

e Median WCS: 0.12 (i.e., net working capital ~12% of sales)
Trends (2005-2010):

e Inventory turnover improved modestly (median IT rising from 5.8 to 6.5), driven by stricter
inventory controls and adoption of just-in-time practices in consumer sectors.

e Receivables turnover showed sector divergence: export-oriented and FMCG firms shortened
DSO (improved collections), while commodity cyclical firms experienced lengthening DSO
during downturn years.

e Payables days increased slightly (DPO rose from 63 to 69), indicating firms stretched
supplier terms during liquidity pressures (2013-2014).

e Overall CCC shortened for large firms (top size tercile), from 45 to 32 days, but lengthened
for small/medium firms (from 51 to 59 days), reflecting scale and bargaining power
differences.

6.2 Cross-sectional relationship: WCM and ROA
Baseline OLS (pooled) regression:

e CCC coefficient: B = -0.0016 (p < 0.01). Interpretation: each additional day in CCC is
associated with a 0.16 percentage point lower ROA on average.

e  WCS coefficient: f = -0.12 (p < 0.05): higher net working capital intensity correlates with
lower ROA holdings, suggesting capital tied up in net current assets reduces asset turnover.

Fixed-effects regression (firm & year):

e Lagged CCC_{t-1} coefficient: B = -0.0012 (p < 0.05), indicating that changes in working
capital precede subsequent profitability changes, supporting a causal interpretation (shorter
cycles lead to better future performance, after controlling for firm fixed effects).

o Size (log assets): positive, consistent with scale economies.
e Leverage: negative, higher debt associated with lower ROA (possibly due to interest costs).
Dynamic panel (Arellano-Bond):

e Results confirm negative effect of CCC on ROA; dynamic specification shows persistence in
ROA (lagged ROA significant) and CCC retains an economically meaningful and statistically
significant negative coefficient.
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6.3 Sub-sample analysis and industry differences

e Consumer goods (FMCG): Low CCC (~20-25 days), strong positive association between
short CCC and higher ROA. These firms benefit from rapid inventory turnover and strong
receivables control.

e Metals, Cement, Chemicals: Higher CCCs (60-80 days) and more volatile trends; relationship
between CCC and ROA weaker, suggesting industry constraints (production lead times, sales
cycles) limit WCM optimization.

e SMEs / small firms: Longer CCC and more pronounced negative impact on ROA, highlighting
liquidity vulnerability.

6.4 Payables management and supplier risk

Regression of supplier-related outcomes (e.g., supplier claims, supply disruptions—proxied by
indicators such as inventory shortages or production stoppages from management discussion) on
DPO suggests excessive stretching (DPO > industry median + 20%) associates with higher incidence
of supplier complaints and one-period lags in inventory replenishment. This underscores the trade-
off: while delaying payments improves apparent CCC, it may impair supply reliability.

7. Discussion
7.1 Managerial interpretation

The empirical results reaffirm the conventional wisdom: shorter cash conversion cycles generally
enhance firm profitability, but the relationship is nuanced. Industry characteristics condition the
optimal CCC: capital-intensive sectors face natural constraints, while consumer sectors can
aggressively compress cycles. Managers should thus set sector-adjusted working capital targets
rather than a uniform benchmark.

A central managerial takeaway is to optimize, not maximize: reducing inventory and receivables to
the point where service levels and growth are unimpeded. Techniques that support optimization
include demand forecasting accuracy, supplier integration (vendor-managed inventory), credit policy
segmentation (tiered terms by customer risk), electronic collections, and dynamic discounting to
accelerate receivables.

7.2 Financing implications

Firms with shorter CCCs reduce reliance on short-term borrowings and enjoy lower financing costs.
Lenders and rating agencies often view efficient WCM as a favorable liquidity signal, potentially
lowering cost of capital. Conversely, firms that artificially stretch payables risk reputational damage
and tighter supplier credit.
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7.3 Policy and institutional considerations

In markets with constrained trade credit infrastructure, SMEs are particularly disadvantaged.
Development finance institutions and policy makers can support SMEs through supply-chain
financing schemes, invoice discounting platforms, and credit guarantees to ease liquidity strain.

8. Robustness checks and limitations
Robustness checks include:

e Re-estimating models with alternative performance measures (EBIT margin, Return on
Capital Employed). Results are consistent in sign and significance.

e Excluding crisis year 2015 to ensure pandemic-related distortions do not drive results;
qualitative patterns hold.

e Using propensity-score matching to compare firms that improved CCC substantially with
those that did not; matched comparisons show higher subsequent ROA for improvers.

Limitations:

e Sample is concentrated in manufacturing; findings may not generalize to services or financial
sectors.

e Data limitations prevent observation of negotiated supplier terms or real-time cash-flow
statements; we rely on balance-sheet averages.

e Potential endogeneity remains despite lagged variables and fixed effects—unobserved
shocks correlated with both CCC and profitability may bias estimates.

9. Conclusion and Managerial Recommendations

This study uses ratio and trend analysis to evaluate working capital management across a panel of
manufacturing firms. Key conclusions:

1. Operational efficiency improvements (higher inventory and receivables turnover) contribute
to shorter cash conversion cycles, which in turn associate with higher profitability (ROA).

2. Industry and firm size matter: larger firms and consumer sectors are better positioned to
compress CCC and reap gains; SMEs face liquidity constraints and benefit from external
financing mechanisms.

3. Payables management can offset longer receivable cycles but carries supplier risk if
overused.

Practical recommendations for managers:

e Establish metrics and targets for CCC, DSO, and DIO that are industry-benchmarked.
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Implement segmented credit policies (e.g., shorter terms for low-risk customers, factoring
for high-risk receivables).

Adopt inventory optimization tools (ABC analysis, EOQ, JIT, demand forecasting) and digital
supply-chain platforms.

Use supply-chain financing and dynamic discounting to balance supplier relations with
liquidity needs.

Maintain liquidity buffers and contingency funding for SMEs, possibly via structured
receivables financing.

For policymakers and financial institutions, supporting SME access to invoice discounting,
standardizing trade-credit information, and promoting adoption of e-invoicing platforms can
materially improve working capital dynamics across the economy.
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