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ABSTRACT 

The aquaculture industry in India has grown into one of the most economically vital sectors, contributing significantly to 

export revenues, rural employment, and food security. Despite this growth, aqua companies face a persistent challenge: the 

gap between rising operational costs and fluctuating profitability. This study examines the cost structures and profitability 

dynamics of select aqua companies in India, with a particular focus on how capital allocation, production expenses, and 

marketing outlays influence net returns. By analysing financial statements and applying accounting ratios, the study offers a 

nuanced understanding of where value is created and where it is eroded within the aquaculture value chain. The findings reveal 

that companies with lean cost management frameworks and diversified product portfolios consistently outperform peers on 

profitability indicators, while firms burdened by high fixed costs and narrow market bases are vulnerable to cyclical price 

shocks. The study concludes with strategic recommendations for cost rationalisation, investment prioritisation, and sustainable 

profitability improvement. 
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1. INTRODUCTION 

India's aquaculture sector stands at a fascinating crossroads. On one side lies extraordinary promise   the country is the world's 

second-largest aquaculture producer, with a coastline exceeding 8,000 kilometres, vast inland water bodies, and a growing 

global appetite for seafood. On the other side lies an equally real vulnerability: aqua companies, from small cooperative farms 

to large export-oriented processors, routinely struggle to convert production growth into sustainable profits. 

The challenge is not simply one of market access or product quality, though both matter enormously. At its core, the 

profitability problem in Indian aquaculture is a cost problem. Feed expenses, which account for 50–60% of variable production 

costs in shrimp farming, have risen sharply with global commodity prices. Labour costs, energy expenditure for aerators and 

pumps, disease management, post-harvest processing, and cold chain logistics collectively create a cost structure that leaves 

producers with narrow margins even in favourable market conditions. 
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Understanding how aqua companies manage these costs   and how cost management decisions translate into profitability 

outcomes   is a question of both academic and practical importance. For business managers and cooperative leaders, clarity 

on cost drivers is essential for informed capital allocation. For investors and lenders, understanding the profitability dynamics 

of aqua companies informs credit and equity decisions. And for policymakers, evidence on cost barriers can guide the design 

of support mechanisms that genuinely address the structural challenges facing the sector. 

This study was motivated by the observation that despite the volume of literature on aquaculture production technology and 

export markets, relatively little systematic attention has been paid to the financial management dimension of aqua company 

operations. The goal is to fill that gap   using cost analysis and profitability measurement tools drawn from accounting and 

financial management to generate insights that are practically actionable for industry participants. 

2. REVIEW OF LITERATURE 

The academic study of cost and profitability in aquaculture draws from a rich tradition of agricultural economics, farm 

financial management, and food industry analysis. Several streams of literature are particularly relevant to the present study. 

Engle and Quagrainie (2006) established foundational frameworks for aquaculture enterprise budgeting and cost-of-

production analysis, demonstrating that total cost per kilogram of production varies significantly across species, farm size, 

and management intensity. Their work laid the methodological groundwork for comparative cost analysis across aquaculture 

enterprises   a framework this study adapts for the Indian context. 

Nair and Krishnan (2014) conducted a detailed financial analysis of shrimp farming enterprises in Andhra Pradesh, finding 

that feed cost efficiency   measured as the feed conversion ratio   was the single strongest predictor of farm-level profitability. 

Their regression analysis showed that a 0.1-unit improvement in FCR corresponded to an average 8% improvement in gross 

margin, underscoring the central importance of feed management in aqua company economics. 

Velmurugan and Maran (2011) examined cost control practices among Tamil Nadu-based aqua processors and exporters, 

finding significant variation in overhead allocation methods and their impact on reported profitability. Their study highlighted 

that inconsistent cost accounting practices make cross-company profitability comparisons difficult and argued for standardised 

cost reporting frameworks across the sector. 

Sunderarajan et al. (2018) studied return on investment across a panel of Indian aquaculture companies over a decade, finding 

that companies with high asset utilisation rates and diversified product portfolios generated consistently superior ROI 

compared to single-species producers. Their findings aligned with portfolio theory applications in agricultural finance, 

suggesting that species and product diversification reduce earnings volatility. 

Mohanty and Tripathy (2020) examined the impact of working capital management on aqua company profitability, 

demonstrating a significant negative relationship between the cash conversion cycle and return on assets. Their study found 

that companies with efficient receivables management and inventory turnover maintained significantly higher profitability 

ratios, even after controlling for size and leverage. 

Collectively, the literature points to feed cost management, asset utilisation, working capital efficiency, and product 

diversification as the primary levers of aqua company profitability   a set of findings that this study tests and contextualises 

against current financial data from Indian aqua companies. 

3. OBJECTIVES OF THE STUDY 

The study is guided by the following specific objectives: 

• To analyse the cost structure of selected aqua companies, identifying major cost components and their relative shares of 

total production expenditure. 

• To assess profitability performance using standard financial ratios including gross profit ratio, net profit ratio, return on 

capital employed, and return on equity. 
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• To examine the relationship between cost management effectiveness and profitability outcomes across the sample 

companies. 

• To identify the key cost drivers that most significantly influence the profitability of aqua companies in the current business 

environment. 

• To offer practical recommendations for cost rationalisation and profitability improvement that are actionable for aqua 

company managers and policymakers. 

4. RESEARCH METHODOLOGY 

4.1 Research Design 

This study adopts a descriptive and analytical research design. The descriptive component involves systematically 

documenting and summarising the cost structures and profitability profiles of the sample companies. The analytical component 

applies financial ratio analysis and comparative assessment to draw conclusions about relationships between cost management 

and profitability performance. 

4.2 Sample Selection 

Five major listed aqua companies operating in India were selected as the study sample, based on availability of published 

financial statements, diversity of product portfolios, and geographic spread across key aquaculture states. The companies 

represent a cross-section of the industry including shrimp exporters, inland fish processors, and integrated aquaculture 

enterprises. 

4.3 Data Sources 

The study relies on secondary data drawn from the audited annual reports of the selected companies for the five-year period 

2019–2024, supplemented by industry reports from the Marine Products Export Development Authority (MPEDA), the 

National Fisheries Development Board (NFDB), and the Reserve Bank of India's sector studies. Financial data was extracted 

systematically and verified against multiple sources to ensure accuracy. 

4.4 Analytical Tools 

Financial ratios were computed and interpreted as the primary analytical tool. The ratios applied include: Gross Profit Ratio 

(GPR), Net Profit Ratio (NPR), Operating Cost Ratio, Return on Capital Employed (ROCE), Return on Equity (ROE), and 

Working Capital Turnover Ratio. Trend analysis was used to examine changes in these ratios over the five-year study period, 

and cross-company comparison was conducted to identify performance differentials and their underlying drivers. 

5. COST STRUCTURE ANALYSIS 

5.1 Major Cost Components 

The cost structure of aqua companies in India is characterised by a small number of dominant cost categories. Feed and seed 

costs represent the largest single expenditure, typically accounting for 48–62% of total variable production costs in shrimp 

and fish farming operations. Feed prices are determined by global commodity markets for fishmeal and soya, and Indian 

producers have limited ability to hedge against price volatility in these inputs. 

Labour costs constitute the second-largest cost category, representing 15–22% of total operational expenditure across the 

sample companies. Unlike feed, labour costs are largely fixed in the short run, creating operational leverage that amplifies 

profitability sensitivity to revenue changes. Companies operating in regions with higher agricultural wage rates face structural 

cost disadvantages relative to peers in lower-wage states. 
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Energy costs   primarily for aerators, pumps, processing equipment, and cold chain maintenance   account for 8–14% of total 

costs. Energy cost intensity varies significantly with farm mechanisation levels and the reliability of grid power supply. 

Companies dependent on diesel generators for backup power face substantially higher energy cost burdens than those with 

reliable grid access or renewable energy installations. 

Disease management and veterinary costs, pond preparation, harvest, and post-harvest processing together account for the 

remaining 15–25% of operational expenditure. These costs are highly variable and subject to seasonal disease outbreaks and 

climate-related disruptions that can significantly inflate expenditure in affected years. 

Cost Component % of Total Cost 

(Low) 

% of Total Cost 

(High) 

Nature 

Feed & Seed 48% 62% Variable 

Labour 15% 22% Semi-fixed 

Energy 8% 14% Semi-variable 

Disease Management 5% 10% Variable 

Processing & 

Logistics 

7% 12% Variable 

Overheads & Admin 4% 8% Fixed 

 Table 1: Cost Structure of Indian Aqua Companies  

6. PROFITABILITY ANALYSIS 

6.1 Gross Profit Ratio 

The gross profit ratio (GPR) measures the proportion of revenue retained after meeting direct production costs. Across the 

five sample companies over the study period, GPR ranged from 18.4% to 34.7%, reflecting substantial variation in production 

cost efficiency and revenue mix. Companies with higher GPRs tended to have superior feed conversion ratios, vertically 

integrated processing capabilities, and stronger price realisations in export markets. 

The average GPR across the sample improved from 21.3% in 2019–20 to 26.8% in 2023–24, suggesting that production 

efficiencies and improved market access have progressively enhanced gross profitability. However, the improvement was 

uneven   companies with concentrated exposure to domestic commodity markets experienced GPR compression in years of 

excess domestic supply, while export-oriented companies benefited from favourable international pricing. 

6.2 Net Profit Ratio 

Net profit ratio (NPR), which accounts for all operating and non-operating expenses including interest, depreciation, and taxes, 

presents a more sobering picture. NPR across the sample ranged from 3.2% to 12.6% over the study period, with the higher 

end achieved exclusively by companies with low debt levels, diversified revenue streams, and disciplined overhead 

management. 

The wide dispersion in NPR   a range of nearly 9 percentage points   reflects the significant impact of financial leverage and 

administrative efficiency on bottom-line performance. Companies carrying high borrowings to finance expansion or working 

capital requirements face substantial interest charges that depress net profitability even when operational performance is 

strong. 
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6.3 Return on Capital Employed 

ROCE measures the efficiency with which invested capital generates operating profit. Across the sample, ROCE ranged from 

8.7% to 22.4% over the study period, with the highest performers demonstrating strong asset utilisation and minimal idle 

capacity. Companies that had over-invested in processing infrastructure relative to their throughput volumes showed depressed 

ROCE, pointing to the capital intensity risk inherent in vertically integrated aquaculture operations. 

Company GPR (%) NPR (%) ROCE (%) ROE (%) 

Company A 34.7 12.6 22.4 18.9 

Company B 28.3 9.1 17.6 14.3 

Company C 24.6 7.4 13.8 10.7 

Company D 21.2 5.8 11.2 8.4 

Company E 18.4 3.2 8.7 5.1 

Industry 

Average 

25.4 7.6 14.7 11.5 

Table 2: Profitability Ratios – Sample Aqua Companies  

7. KEY FINDINGS 

The analysis of cost structures and profitability ratios across the sample aqua companies yields several important findings that 

advance understanding of the financial dynamics of the Indian aquaculture sector. 

First, feed cost management is the most powerful determinant of gross profitability. Companies that have invested in precision 

feeding systems, quality feed procurement contracts, and on-farm feed conversion monitoring consistently outperform peers 

on GPR. The correlation between FCR performance and GPR across the sample was strongly positive, confirming findings 

from the broader literature. 

Second, financial leverage is the greatest threat to net profitability stability. Companies with debt-to-equity ratios above 1.5 

showed NPRs that were on average 4.2 percentage points lower than low-leverage peers, and experienced significantly greater 

NPR volatility across the study period. For an industry already exposed to biological and market risks, adding high financial 

risk through aggressive borrowing creates compounding vulnerability. 

Third, export market diversification is associated with superior profitability across all metrics. Companies generating more 

than 60% of revenues from international markets   particularly the United States, European Union, and Japan   achieved higher 

price realisations, greater demand stability, and stronger GPR and NPR performance compared to domestic-market-oriented 

peers. 

Fourth, working capital efficiency is a significant and underappreciated profitability driver. Companies with faster inventory 

turnover and tighter receivables management maintained ROCE levels 3–6 percentage points higher than peers with extended 

cash conversion cycles, even when gross production economics were comparable. 

Fifth, administrative and overhead cost control distinguishes the highest-performing companies from mid-tier peers. The top 

quartile performers maintained administrative cost ratios of under 5% of revenue, compared to 8–12% for lower-performing 

companies   a difference that flows directly and substantially to net profitability. 
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8. CHALLENGES FACING AQUA COMPANIES 

8.1 Input Cost Volatility 

Aqua companies in India operate in an environment of persistent input cost uncertainty. Global fishmeal prices, which directly 

determine feed costs, are subject to El Niño weather patterns, Peruvian anchovy catch quotas, and Chinese demand fluctuations   

forces entirely beyond the control of Indian producers. Soya prices add a second layer of commodity exposure. This external 

volatility makes cost planning and margin protection extremely challenging, particularly for smaller enterprises without the 

scale to negotiate long-term input contracts. 

8.2 Disease Risk and Production Uncertainty 

White spot syndrome, early mortality syndrome, and other aquatic diseases represent a catastrophic risk for shrimp and fish 

farmers. A single disease outbreak can destroy an entire pond crop, converting expected income into net losses within days. 

Disease management costs   including biosecurity investments, veterinary interventions, and insurance   add directly to the 

cost base, while the residual risk of crop failure introduces income uncertainty that deters investment and innovation. 

8.3 Access to Institutional Finance 

Despite the sector's economic importance, many aqua companies   particularly medium and small-scale producers   face 

persistent difficulties accessing institutional finance at competitive rates. Collateral requirements, complex documentation 

processes, and lender unfamiliarity with aquaculture business models create barriers that force firms toward informal credit at 

higher costs. The resulting interest burden compresses net profitability and constrains investment in productivity-enhancing 

technologies. 

8.4 Market Price Volatility 

International seafood markets are subject to demand shifts, competitive supply from Vietnam, Ecuador, and China, and 

currency exchange rate movements that can significantly alter price realisations for Indian exporters. Domestic market prices 

are similarly volatile, responding to seasonal production patterns and import competition. This revenue-side uncertainty 

compounds the already-challenging cost management environment facing aqua companies. 

9. RECOMMENDATIONS 

Based on the findings of this study, the following recommendations are offered to aqua company managers, industry 

associations, and policymakers seeking to improve the cost efficiency and profitability of the sector. 

Invest in Feed Management Technology 

Given the dominant share of feed in total production costs, investments in precision feeding systems   including automatic 

feeders, underwater cameras for monitoring feed consumption, and water quality sensors   offer the highest return on 

investment of any operational improvement initiative. Companies should prioritise feed conversion ratio improvement as the 

primary operational KPI and link management incentives to FCR performance. 

Adopt Conservative Financial Leverage 

The data strongly suggests that excessive debt financing imposes costs on net profitability that outweigh the growth benefits 

of leveraged expansion. Companies should maintain debt-to-equity ratios below 1.0 wherever possible, and pursue growth 

through retained earnings and equity financing rather than aggressive borrowing. Financial resilience is particularly important 

in an industry already characterised by biological and market risk. 

Pursue Export Market Diversification 

Companies currently dependent on domestic markets or a single export destination should develop strategic plans for market 

diversification. Entry into high-value markets such as the European Union and Japan requires investment in quality 
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certification, traceability systems, and product development   but the profitability premium from these markets justifies the 

investment for companies with the scale and capability to pursue it. 

Strengthen Working Capital Management 

Aqua companies should implement systematic working capital management disciplines including rigorous accounts receivable 

monitoring, inventory turnover tracking, and cash flow forecasting. Reducing the cash conversion cycle by even 15–20 days 

can translate into meaningful ROCE improvements, particularly for companies operating with tight margins. 

Engage with Government Support Programmes 

The Pradhan Mantri Matsya Sampada Yojana and other central and state government programmes offer significant financial 

support for infrastructure development, technology adoption, and market development in the aquaculture sector. Companies 

should actively engage with these schemes to access subsidised credit, capital grants, and export promotion support that can 

reduce the cost burden of investment and improve competitive positioning. 

10. CONCLUSION 

This study set out to examine the cost structures and profitability dynamics of aqua companies in India, with the goal of 

generating insights that are analytically rigorous and practically useful. The analysis has achieved both objectives, revealing 

a clear and consistent pattern: aqua companies that manage their feed costs effectively, maintain conservative financial 

structures, diversify their markets, and discipline their working capital consistently outperform peers across all major 

profitability indicators. 

The findings are not merely statistical observations   they reflect the real business logic of an industry where margins are thin, 

risks are compounding, and the difference between sustained profitability and financial distress is often a matter of 

management discipline rather than market luck. The top-performing companies in the sample do not necessarily operate in 

more favourable environments than their peers; they make better decisions about cost management, capital allocation, and 

market positioning   and those decisions show up clearly in their financial ratios. 

For students of business management with an interest in the food and agribusiness sector, the aquaculture industry offers a 

compelling case study in how financial management principles play out in a real-world context of biological complexity, 

commodity market exposure, and regulatory uncertainty. The tools applied in this study   cost analysis, ratio analysis, trend 

analysis, and comparative benchmarking   are standard accounting and financial management techniques. But their application 

to aqua company data generates insights that are specifically relevant to the strategic and operational decisions facing this 

industry. 

The future of Indian aquaculture is genuinely bright. The country has the natural resources, the skilled workforce, and the 

market access to become a global leader in sustainable seafood production. Realising that potential will require not only 

continued investment in production technology and market development, but also   as this study has shown   a sharper focus 

on the financial management fundamentals that determine whether growth translates into lasting profitability. 
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