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Abstract

Small-scale pig farming plays a crucial role in rural economies by supporting food security, employment, and income
diversification. However, these farms face increasing challenges due to rising input costs, market volatility, and
competition from industrial producers. This study aims to evaluate the economic performance and viability of small-
scale pig farms within the agro-food market. The research is based on a quantitative case study of a representative
100-head pig farm and employs key economic indicators, including total costs, gross margin, net profit, and
profitability rate. A cost-benefit analysis and sensitivity analysis were conducted to assess the impact of feed cost
fluctuations on farm performance. The results indicate that feed costs represent the dominant component of total
production costs (over 60%), making profitability highly sensitive to input price changes. Under baseline conditions,
the farm achieves a positive profitability rate of 13.8%, but a 20% increase in feed costs leads to negative economic
outcomes. The findings demonstrate the high economic vulnerability of small-scale pig farms to feed price volatility
and emphasize the necessity of adaptive cost management strategies and market-oriented diversification. The study
concludes that while small-scale pig farms can remain viable, their sustainability depends on cost optimization,
market integration, and diversification strategies. Policy support and improved access to short supply chains are
essential for enhancing competitiveness in the agro-food sector.
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1. Introduction price volatility, and strict sanitary regulations. The
outbreak of African swine fever has further
Small-scale pig farming remains an essential exacerbated these challenges, affecting production
component of the agro-food sector, particularly in stability and market access [1,8,9].
Eastern Europe, where it contributes significantly Previous studies have shown that feed costs
to rural development and food Security [1_4] In account for more than 60% of total prOdUCtion
Romania, the structure of pig farming is expenses in pig farming, making profitability
characterized by a high proportion of small and highly dependent on input price dynamics [10-
semi-subsistence farms, which coexist with a 12]. At the same time, small farms face structural
limited number of industrial-scale producers [5— disadvantages, such as limited economies of scale
7. and reduced bargaining power in the market
Despite their socio-economic importance, small- [13,14].
scale pig farms are increasingly exposed to However, small-scale pig farms also present
economic pressures, including rising feed costs, opportunities  related to flexibility, niche

production, and integration into local agro-food
systems [3,15]. Therefore, evaluating their
* Corresponding author: Gheorghe Florin Lup, economic performance and viability is essential
codrin.gavra@uoradea.ro for understanding their long-term sustainability.
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These findings provide practical insights for
farmers to improve cost management strategies
and support policymakers in designing targeted
interventions for small-scale pig farming systems.
Although several studies have analyzed pig
production efficiency in industrial farming
systems, limited research has focused specifically
on the economic resilience and sensitivity of
small-scale pig farms operating under volatile
agro-food market conditions in Eastern Europe.
Moreover, few studies combine cost—benefit
analysis with sensitivity scenarios in order to
evaluate the vulnerability thresholds of small
farms. Therefore, the present study contributes to
the literature by providing an integrated economic
assessment of a representative small-scale pig
farm under Romanian market conditions.
Therefore, the main objective of this study is to
evaluate the economic performance, profitability,
and resilience of a representative small-scale pig
farming system operating under Romanian agro-
food market conditions.

2. Materials and methods

This study adopts a quantitative case study
approach, widely recognized in agricultural
economics as an effective methodological
framework for evaluating farm-level economic
performance and managerial efficiency. The case
study methodology enables an in-depth analysis of
production systems under realistic market
conditions, providing both analytical rigor and
practical applicability within the context of small-
scale livestock farming.

The research design combines descriptive and
analytical dimensions. The descriptive component
focuses on identifying and examining the structure
of production costs and revenue generation, while
the analytical component evaluates economic
efficiency through the application of specific
financial and profitability indicators. This
integrated approach allows for a comprehensive
assessment of the economic viability of small-
scale pig farming systems operating in the
Romanian agro-food sector.

The analysis is based on a representative small-
scale pig farm operating under typical Romanian
market conditions during the 2024-2025 period.
The representative farm model was selected due to
the limited availability of complete accounting
records from commercial small-scale pig farms in
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Romania. Consequently, the study employs a
standardized production structure derived from
average technical and economic parameters
reported in national agricultural statistics, Eurostat
databases, and recent scientific literature.

The production system considered in the analysis
includes a total of 100 pigs raised in a fattening
system, reflecting the operational scale commonly
encountered in small commercial farms. The
average live weight at commercialization was
established at 110 kg per animal, corresponding to
standard slaughter conditions in the Romanian
pork market. The average selling price was
estimated at 12.7 RON/kg live weight, based on
market data and recent sectoral reports for the
2024-2025 period.

The production cycle was assumed to operate
continuously under standard technical conditions
specific to small-scale pig farms. Feed conversion
ratios, mortality rates, and management practices
were considered consistent with average values
reported in the specialized literature. The cost
structure incorporated both variable and fixed cost
categories in order to ensure a realistic economic
representation of the farming activity.

Variable costs included feed expenses, veterinary
services, utilities, and other operational
expenditures directly associated with the
production process. Fixed costs comprised
depreciation, infrastructure maintenance, and
equipment-related expenditures. The inclusion of
both cost categories enabled a more accurate
assessment of total production expenditures and
overall farm profitability.

To evaluate economic performance, several
standard farm management indicators were
employed, ensuring comparability with previous
agricultural economics studies. Total Costs (TC)
represent the aggregate value of all variable and
fixed expenditures incurred during the production
cycle. Total Revenue (TR) was calculated by
multiplying the total live weight sold by the
average market price. Gross Margin (GM) reflects
the difference between total revenue and variable
costs, indicating short-term operational efficiency.
Net Profit (NP) represents the final financial
outcome obtained after deducting total costs from
total revenues.

The profitability rate (PR) was used to evaluate
the efficiency of capital utilization and the overall
economic sustainability of the production system:
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PR=NPTCx100PR=\frac{NP} {TC}\times1
00PR=TCNPx100

where:
¢ PR = profitability rate (%);
¢ NP = net profit;
e TC = total costs.
This indicator is particularly relevant in

agricultural economic analysis, as it reflects the
farm’s capacity to generate profit relative to total
production expenditures.
The cost—benefit analysis (CBA) was applied as
the principal methodological instrument for
assessing the economic efficiency of the pig
farming system. This approach involves
comparing the total economic benefits generated
by the activity with the total production costs
incurred throughout the production cycle. The
method facilitates the identification of the farm’s
break-even point, the efficiency of resource
allocation, and the contribution of individual cost
components to overall financial performance.
In the context of small-scale pig farming, cost—
benefit analysis represents an important analytical
tool for identifying structural inefficiencies and
potential optimization strategies. Furthermore, this
approach provides a clear evaluation of whether
the farming activity generates sufficient economic
returns to justify the allocation of financial and
material resources.
To further strengthen the robustness of the
analysis, a sensitivity analysis was conducted in
order to evaluate the impact of input cost
variability on farm profitability. The analysis
focused primarily on feed cost fluctuations, given
that feed expenditures represent the dominant
component of total production costs in pig farming
systems.
Two alternative scenarios were simulated:

¢ a 10% increase in feed costs;

¢ a 20% increase in feed costs.
The effects of these variations were evaluated in
relation to net profit (NP) and profitability rate
(PR). This scenario-based approach enabled the
identification of critical economic thresholds
beyond which the farming activity becomes
financially unsustainable.
Sensitivity analysis is increasingly utilized in
contemporary agricultural economics research due
to its capacity to evaluate farm resilience under
volatile market conditions. In the present study,
the inclusion of this method contributes to the
analytical rigor of the research and provides
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relevant insights regarding the vulnerability of
small-scale pig farms to external economic
shocks.

Although the analysis is based on a single
representative production model, the selected
technical and economic parameters reflect average
production conditions characteristic of Romanian
small-scale pig farming systems. Therefore, the
findings provide relevant insights that may be
cautiously extrapolated to similar agricultural
structures operating under comparable market
conditions.

The methodological framework employed in this
study is consistent with approaches commonly
used in agricultural economic research for
evaluating farm  performance, production
efficiency, and economic sustainability [11,16].

3. Results and discussion

The results obtained in the present study are
consistent with recent international research
highlighting the economic vulnerability of small-
scale livestock farms under conditions of
increasing input price volatility and market
instability [12,14,17]. In particular, previous
studies emphasize that limited economies of scale
significantly reduce the capacity of small farms to
absorb fluctuations in production costs, especially
in feed-intensive livestock systems.

The analysis of the production cost structure
reveals a markedly uneven distribution of
expenditures, with feed costs representing the
dominant component of total production expenses.
Feed-related  expenditures  accounted  for
approximately 68% of total production costs,
confirming that feed represents the principal
economic burden within the analyzed pig farming
system. Similar results have been reported in
recent agricultural economics literature, where

feed costs frequently exceed 60% of total
expenditures in  pig production systems,
particularly in small-scale operations

characterized by limited purchasing power and
reduced operational efficiency [4].

As illustrated in Tabel 1, feed costs clearly
dominate the overall production structure,
accounting for the largest share of total farm
expenditures.

The results indicate that feed expenditures
represent the dominant component of total
production costs, accounting for more than two-
thirds of total expenses. This finding confirms the
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strong dependence of pig farming systems on feed
market stability.

Table 1. Structure of production costs

Cost category Value (RON) Share (%)
Feed costs 84000 68.3
Labor costs 14000 11.4
Veterinary services 8500 6.9
Utilities 5200 4.2
Maintenance  and 7300 5.9
depreciation

Other operational 4000 33
costs

Figure 1. Structure of production costs

Feed costs

Other operational costs

Maintenance and depreciation

Utilities

Veterinary services

Labor costs

Table 2. Main economic indicators

Indicator Value
Total revenue 140000
Total costs 123000
Gross margin 31500
Net profit 17000

Figure 2. Economic performance indicators
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The farm achieved a net profit of approximately
17,000 RON, corresponding to a profitability rate
of 13.8%. These findings suggest that small-scale

pig farming may remain economically viable
when market conditions are relatively stable and
input costs are maintained within acceptable
thresholds.

However, the profitability level remains moderate
and reflects limited financial resilience. From an
economic perspective, a profitability rate below
15% indicates a relatively narrow operational
safety margin. Under such conditions, even
moderate increases in production costs or
decreases in market prices may substantially affect
financial sustainability. Similar conclusions have
been reported in previous studies, which
demonstrate that small-scale livestock systems
frequently operate close to the break-even point
and exhibit limited adaptive capacity under
adverse economic conditions [5].

Furthermore, the relatively small difference
between total revenues and total costs highlights
the fragile nature of economic sustainability in
small-scale pig farming systems. This finding
suggests that profitability is influenced not only by
technical production efficiency but also by
broader external market dynamics that remain
largely beyond the control of individual producers.
The sensitivity analysis provides additional
insights into the robustness of the farm’s
economic performance under changing market
conditions. The results indicate that a 10%
increase in feed costs leads to a substantial decline
in net profit, reducing overall profitability by more
than half. This demonstrates the strong
dependency of the production system on feed
price stability.

Under the second simulated scenario, involving a
20% increase in feed costs, the farm becomes
economically unprofitable, indicating that the
sustainability threshold of the farming activity has
been exceeded. This result confirms the existence
of a critical dependence on feed-related
expenditures and highlights the limited capacity of
small-scale farms to absorb external economic
shocks.

Comparable findings have been reported in recent
agricultural economics studies, where feed price
volatility has been identified as one of the primary
drivers of financial instability in livestock
production systems. In contrast to industrial-scale
farms, which generally benefit from more
diversified cost structures and stronger bargaining
power within supply chains, small-scale farms
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exhibit considerably higher economic
vulnerability.

The impact of feed cost increases on farm
profitability is further illustrated in Figure 3,
which demonstrates the rapid decline in financial

performance as input prices rise.

Table 3. Sensitivity analysis

Scenario Net profit | Profitability rate
(RON) (%)

Baseline 17000 13.8

Feed costs +10% 7500 5.9

Feed costs +20% -2000 -1.6

Figure 3. Profit sensitivity to feed cost increases
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The results of the present study confirm that
small-scale pig farms operate within a constrained
economic environment characterized by elevated
production costs, limited market influence, and
strong exposure to external price volatility. These
findings are consistent with previous research
emphasizing the structural disadvantages faced by
small farms in comparison with industrial
livestock production systems [2,5].

Nevertheless, the analysis also indicates that
small-scale farms may remain economically
competitive under specific strategic conditions.
Recent studies focusing on alternative agricultural
models and short food supply chains suggest that
direct marketing strategies, local branding, and
value-added production may significantly improve
farm profitability and resilience [6]. In this
context, small-scale pig farms could enhance their
economic sustainability by targeting niche
markets, traditional products, regional brands, or
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premium-quality meat products associated with
local identity and traceability.

Moreover, the relationship identified between
technical efficiency and economic performance
supports previous livestock production research
demonstrating that feed conversion efficiency,
growth performance, and optimized production
management play a decisive role in determining
farm profitability. Improvements in these
technical parameters may partially compensate for
the structural limitations associated with small
operational scale.

At the same time, the findings emphasize the
importance of external support mechanisms for
ensuring the long-term viability of small-scale
farming systems. Public policies aimed at
facilitating access to markets, improving financial
support instruments, encouraging producer
associations, and strengthening technical advisory
services may contribute significantly to increasing
the resilience and competitiveness of small-scale
pig farms within the agro-food sector.

Despite its contributions, the study presents
several limitations that should be acknowledged.
First, the analysis is based on a single
representative farm model, which may limit the
generalizability of the results. Although the
selected parameters reflect average production
conditions specific to Romanian small-scale pig
farming systems, variations in management
practices, regional market conditions, and
technological adoption may generate different
economic outcomes.

Second, the study relies primarily on standardized
and average market parameters rather than real-
time accounting records obtained directly from
commercial farms. Consequently, a certain degree
of approximation may exist within the economic
estimations.  Additionally, several external
variables, including disease outbreaks, abrupt
policy changes, inflationary pressures, and
extreme market disruptions, were not explicitly
incorporated into the analytical framework.
Furthermore, the present research focuses
predominantly on economic  sustainability
indicators and does not comprehensively integrate
environmental and social dimensions of
sustainability, which are becoming increasingly
important in contemporary agro-food system
analysis.

Future research should expand the analytical
framework through the inclusion of a larger
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sample of farms, enabling comparative and
statistical analysis across different production
systems and regional contexts. The integration of
advanced econometric methods and efficiency
measurement  techniques, such as Data
Envelopment Analysis (DEA), stochastic frontier
analysis, or simulation-based modeling, could
provide a more detailed understanding of farm-
level performance differentials.

Moreover, future studies should further investigate
the role of diversification strategies, digitalization,
precision farming technologies, and short food
supply chains in strengthening farm resilience and
improving  long-term  sustainability.  The
incorporation of environmental indicators, animal
welfare standards, and social sustainability
dimensions would also contribute to a more
comprehensive evaluation of small-scale pig
farming systems.

The present study does not seek to formulate rigid
or universally applicable conclusions, but rather to
provide a realistic and context-based perspective
regarding the economic functioning of small-scale
pig farms operating within increasingly volatile
agro-food markets. The findings should therefore
be interpreted within the broader framework of
agricultural transformation, where traditional
farming systems continuously adapt to evolving
economic, technological, and market pressures.

By combining empirical estimation with
contextual economic interpretation, the study
contributes to a more nuanced understanding of
how small-scale livestock farms survive, adapt,
and potentially remain competitive within an
increasingly complex and challenging agro-food
environment.

The findings are consistent with recent
agricultural economics studies, which report that
feed costs typically represent between 60% and
70% of total pig production expenditures. Similar
profitability limitations have been identified in
small-scale livestock systems across Eastern
Europe, where limited economies of scale reduce
the capacity of farms to absorb market shocks.
Compared with industrial farming systems, small-
scale farms exhibit greater vulnerability to
fluctuations in feed prices, energy costs, and
supply chain disruptions.

This study does not aim to generalize rigid
conclusions but rather to offer a realistic and
grounded perspective on the economic functioning
of small-scale pig farms. The results should be
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interpreted within the broader context of
agricultural transformation, where traditional
systems are continuously adapting to modern
€conomic pressures.

By combining empirical estimation with
contextual interpretation, the paper contributes to
a more nuanced understanding of how small farms
survive, adjust, and potentially thrive in an
increasingly competitive agro-food market.

The findings of this study provide practical
implications for farmers, policymakers, and
agricultural  stakeholders.  Improving  feed
efficiency, adopting diversification strategies, and
strengthening participation in short food supply
chains may significantly enhance the economic
resilience of small-scale pig farming systems.
Furthermore, targeted rural development policies
and technical advisory programs may support the
long-term sustainability of small-scale livestock
production.

4. Conclusions

The results of the present study demonstrate that
small-scale pig farming systems can remain
economically viable under relatively stable market
conditions; however, their financial sustainability
is strongly influenced by fluctuations in input
costs, particularly feed prices. The analysis
confirms that feed expenditures represent the
dominant component of total production costs,
accounting for approximately two-thirds of total
farm expenses, which significantly increases the
vulnerability of small-scale farms to external
market instability.

The economic indicators obtained in this study
reveal that the analyzed farm generated a positive
net profit and a moderate profitability rate under
baseline conditions. Nevertheless, the relatively
limited difference between total revenues and total
costs indicates a narrow economic safety margin
and a reduced capacity to absorb adverse market
shocks. In this context, the sensitivity analysis
demonstrated that even moderate increases in feed
prices may substantially reduce profitability, while
larger cost increases can rapidly transform the
farming  activity into an  economically
unsustainable system.

These findings confirm that the economic
sustainability of small-scale pig farms depends not
only on production output but also on the
efficiency of cost management strategies and the
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ability to adapt to volatile agro-food market
conditions.  Consequently, optimizing feed
efficiency, improving technical performance,
reducing production losses, and implementing
more efficient farm management practices become
essential conditions for maintaining long-term
profitability.

From a strategic perspective, the study suggests
that diversification represents an important
pathway for improving farm resilience and
competitiveness. The development of value-added
products, participation in short food supply chains,
direct marketing strategies, and local branding
initiatives may enable small-scale producers to
increase profit margins and reduce dependency on
conventional market structures dominated by
industrial ~ producers. In particular, niche
production systems based on traditional, local, or
premium-quality pork products may provide
important opportunities for economic
differentiation and market positioning,.

The study also highlights the broader socio-
economic importance of small-scale pig farming
systems within rural areas. Beyond their direct
economic role, these farms contribute to rural
employment, local food supply, preservation of
traditional agricultural practices, and regional
economic stability. Therefore, maintaining the
viability of small-scale livestock production
systems should be regarded not only as an
economic objective but also as a component of
sustainable rural development policies.
Furthermore, the findings wunderline the
importance of targeted public support measures
aimed at strengthening the adaptive capacity of
small-scale farms. Policies focused on improving
access to financial resources, technical advisory
services, producer associations, innovation, and
short supply chain integration may significantly
enhance the resilience and competitiveness of
small-scale livestock systems within increasingly
unstable agro-food markets.

At the same time, the study contributes to the
growing scientific debate concerning the
sustainability of small-scale agricultural systems
by demonstrating that economic viability depends
not only on technical efficiency but also on market
resilience, managerial adaptability, and the
capacity to respond to structural changes within
the agro-food economy. In the current context of
global market uncertainty, rising production costs,
and increasing pressure on food systems,
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strengthening the resilience of small-scale farms
may become essential for ensuring regional food
security and maintaining balanced rural socio-
economic development.

Although the present research provides relevant
insights into the economic functioning of small-
scale pig farming systems, several limitations
should be acknowledged. The analysis is based on
a representative farm model and standardized
economic parameters, which may not fully capture
the diversity of production conditions encountered
in practice. Future research should therefore
expand the analytical framework through larger
comparative datasets, advanced econometric
approaches, and the integration of environmental
and social sustainability indicators.

Overall, the study provides a realistic and
analytically grounded perspective on the
challenges and opportunities associated with
small-scale pig farming under contemporary agro-
food market conditions. The findings may serve as
a valuable decision-support instrument for
farmers,  researchers,  policymakers,  and
stakeholders involved in livestock production and
rural development strategies.
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