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Abstract: This paper aims to provide pig farmers with the necessary information to guide strategic
decisions through the development of a tool that allows them to calculate and control their production
costs. A financial ratio analysis can be used as a starting point when assessing and improving a
farm’s economic sustainability. The objective of the present article is to (1) provide insight into the
financial ratios commonly used for pig farm assessments and (2) how they may be applied through an
advisory tool to assess farm economic sustainability. Moreover, in this study, different financial ratios
were examined to uncover trade-offs and synergies between them. Using the Farm Accountancy
Data Network (FADN), we analyzed Spearman correlations between financial ratios. The correlation
between these sets of indicators suggested that they could be used to estimate dairy farm economic
sustainability. Our results showed that pig farms face a financial situation that can be improved. Pig
farmers can benefit from this tool in multiple ways, by gaining an understanding of the costs and
revenues leading to investment decisions, managing the risks, planning for potential growth, and
having greater access to funding opportunities.
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1. Introduction

The pork industry is the second most commercialized meat sector in the world, after
beef [1]. Pork is consumed in such a wide range of markets that this industry requires
many processes and international protocols requiring thousands of hectares of land. As a
result, the commercialization of pig farming has exponentially evolved, as has the number
of animals, the size of production units, the yields, and the level of specialization [2]. Due
to this growth, there is intense competition for local, regional, and world markets, and
production has become more concentrated [2]. Pork production is a vital source of animal
protein for consumers and income for farmers worldwide [3]. In comparison with other
meat sectors, pig meat represents 8.5% of the total agricultural output in the EU-27. Pork
meat accounts for 35% of total EU meat production and the EU is the world’s top exporter
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of pig products, followed by the United States, Canada, and Brazil [4].

The pig industry is one of the most dynamic sectors of the Greek economy, con-
tributing up to 30% to overall meat production and covering about 60% of annual pork
demand [1]. The pig farming industry in Greece represents 1.66% of the breeding capacity
Attribution (CC BY) license (https:// and 0.65% of total pig numbers in the EU. In Greece, there are 947.222 pigs and 19.332 pig
creativecommons.org/ licenses/by/ farms [1]. Among the Greek livestock production sectors, pig production occupies a dy-
40/). namic position. According to producer prices, it brought in EUR 214.92 million (17.6% of
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animal production in the country), making the country an important segment of livestock
production [5]. Despite the significance of this sector, pig farming in Greece has a lower
level of competition than its European counterparts. Greek businesses tend to be low
in entrepreneurial orientation [6]. Small and medium enterprises (SMEs) in Greece do
not usually have a business strategy [7]. There is no exception to this in livestock farms.
According to Singh et al. [8], having an entrepreneurial orientation is widely recognized
as a crucial element for achieving success in entrepreneurship, as it plays a vital role in
guiding decision-making processes and fostering economic performance [9].

Prices and economic capital are two factors that affect the majority of pig farming
systems. The high costs of production in Greece have made the sector less competitive
compared with other countries with more developed pig industries. Farms have been
operating with negative profits due to low product prices and high production costs [10].
For many reasons, the assessment of the economic viability and sustainability of pig farms is
a complex exercise, as many contrasting factors play significant roles [11]. In order to ensure
the economic viability and sustainability of farms, it is crucial to develop a comprehensive
understanding of the indexed production cost. As pig farmers have limited control over
the prices of meat, it becomes essential to focus on managing the variables under their
control [10].

Farmers are deeply concerned about the economic sustainability of agricultural produc-
tion [12]. Usually, farmers prioritize farm revenues and profitability over other objectives.
The financial outcome of agricultural production is a fundamental requirement for the
long-term survival of farms. The literature contains a number of approaches for assessing
the economic pillars of farm sustainability. Assessment indicators vary from those focused
on short-term sustainability to those that consider agricultural viability over the long run.
Revenues, costs, income, and cash availability have all been proposed as indicators for eval-
uating a farm’s economic viability. An assessment of the sustainability of a farm requires
detailed quantitative data. Generally, the sustainable development approach emphasizes
the importance of maintaining the capital of a farm and driving a growth-oriented eco-
nomic system [3]. A financial ratio analysis can be used as a starting point to assessing and
improving a farm’s economic sustainability [13].

Effective financial analysis is a crucial element for all agricultural operations, including
pig farming [14]. Though pig farming may initially seem heavily centered on practical
aspects [15], it is important to recognize that it operates like any other business. A profound
understanding of its financial underpinnings is indispensable for achieving enduring success.

The first and foremost argument is that financial analysis can help pig farmers un-
derstand their costs and revenues [16]. When it comes to revenue, factors such as the size
of the pig, market price for pork, and number of pigs sold, among others, contribute to
the overall income [17]. For example, if a farmer finds that the cost of feed is significantly
impacting profitability, they may explore options for more cost-effective feed or methods to
improve feed efficiency [17].

Additionally, financial analysis can also help pig farmers with their investment deci-
sions [18]. For instance, if a farmer is considering upgrading their pig housing facilities or
investing in advanced feeding systems, running a financial analysis can help determine
whether that investment will yield a good return by calculating the expected increase in
productivity or decrease in costs and comparing it with the cost of the investment [19].

Pig farming also faces numerous risks [20]. These might include disease outbreaks,
fluctuations in feed prices, changes in pork prices, and even weather-related challenges [21].
Thus, a financial analysis can help pig farmers in their risk management by determining the
potential cost of a disease outbreak compared with the cost of taking preventative measures
(vaccines or sanitation practices) [22-25].

Financial analysis can also be used as an advisory tool for profitability and growth
planning in pig farms [26]. This can be achieved by analyzing trends in revenues and
costs that forecast future profitability [27]. It could give an insight into issues like “Can the
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current market absorb the additional pork produced?” or “Will the current profitability
sustain the costs of expansion?” [28,29].

Another advantage of financial analysis is associated with funding access [30,31]. A
farmer who can present a thorough financial analysis of his operation will stand a better
chance of obtaining funding [32].

Many studies have highlighted the usefulness of financial ratio analysis in the agri-food
sector, demonstrating the ability to calculate the ratios by using accounting data, which is
useful in measuring the risks and sustainability of agricultural and agri-food companies [33].
A study by Malak-Rawlikowska et al. [11] examined the factors that affect the long-term
sustainability of pig farms. These factors included the degree of entrepreneurship, risk
management, and the resilience of invested resources such as technical efficiency, labor
productivity, and farm profitability. They hypothesized that closed-cycle farms could
be more economically sustainable than farms specializing in pig breeding or finishing.
Results showed that closed-cycle farms are more efficient at producing healthy animals
and have a slight edge over others in terms of resource resilience, but specialized breeding
and finishing farms appear to be better suited for profitability, risk management, and
reproductive efficiency.

As a measure of profitability, many studies have used net farm income (NFI) to de-
termine profitability [34,35], whereas others have used gross margin as the measure of
profitability [36,37]. A study by Tey and Brindal [38] highlighted a number of factors, in-
cluding financial capacity, management and skills, resource quality, and farming operations.
They found that profitable farms earn more money when efficient operations and output
prices are favorable.

Bonazzi et al. [39], using data analysis of eight pig slaughter companies” annual
accounts (AAS) over a ten-year period, conducted their research to analyze the economic
sustainability of the industry. As part of this research, a ratios and margins (FRM) analysis
was performed. According to the FRM analysis, companies absorbed the majority of
financial resources during the net working capital cycle. Companies in this sector have a
high incidence of raw materials, and because of this, the profit margins of the companies in
the sample are modest, sometimes below the cost of debt. This suggests that the companies
are reasonably capable of attracting capital. These results show that the sector’s economic
sustainability is being negatively impacted.

From a methodological point of view, many studies used financial ratio analysis as a
measure of profitability and sustainability. A study by Sikveland and Zhang [40] studied
factors that affect the capital structure in salmon farming in Norway. The capital struc-
ture was divided into long-term debt, short-term debt, and total debt. An econometric
analysis of a panel dataset of Norwegian salmon farming companies revealed a negative
correlation between profitability and short-term and total debt and a positive correlation
between profitability and liquidity. Results showed that there was less dependency on
long- and short-term debt among listed companies, and there was a higher level of lig-
uidity, which decreased bankruptcy risk, but could also lower returns as well. Moreover,
Sikveland et al. [41] studied the profitability differences between private and public salmon
firms that entered the stock market. Using panel data, they measured the return on assets
(ROA) index between the two groups of companies. By optimizing working capital, the
listed companies could increase profitability; however, operational leverage and liquidity
could negatively impact them. The ROA difference between private and public firms
was not statistically significant, even though private firms historically performed better,
on average.

Kuncova et al. [42] studied pork firm performance according to size. As measures of
economic performance, profitability ratios, labor productivity, and operating ratios were
used. An analysis of firm performance using linear regression was conducted in order
to find out the relationship between firm size and firm performance. A higher economic
performance was found in larger firms compared with smaller ones. Moreover, profitability
increased as the food production chain continued from farm to processor and retail. In a
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study conducted on the pork production chain in the Czech Republic, Rudinskaya [43]
suggested that one of the factors that may affect the size of the spread between farm gate,
processor, and retail prices is the food retailing concentration ratio. This research showed
that the impact of food retail concentration on the farm gate-retail spread was rather strong
and in favor of the processing-retail sector. It was also concluded that, not only is the
degree of market power in the meat processing industry rather low, but it is also desirable
to provide measures for effective strengthening of farmers’ bargaining power.

The purpose of this paper is to highlight (1) which ratios are used in economic sus-
tainability assessments at farm level and (2) how different financial ratios cover trade-offs
and synergies between them. Although financial indicators have been discussed in the
literature, a systematic review of these indicators does not exist. For the first time, we have
included all the types of financial indicators involved in production costs at the farm level
for Greek pig farming. Farm financial ratios have neither been evaluated nor have they
been examined in terms of how they may impact economic sustainability. We address this
gap through our research.

2. Materials and Methods
2.1. Study Area: Enterprises

The Greek food industry is characterized by a high proportion of small enterprises
with less than twenty employed persons (97.3%), a moderate number of medium-sized
enterprises (2.4%), and a very small share of enterprises with more than 250 employees
(0.3%) [44]; this also applies to the Greek pig industry. Therefore, our study area included
the whole of the Greek territory. The sample consisted of 17 pig farms, with meat processing
facilities and business orientations that existed in the database. The mean number of
animals on the farms was 100. Larger-sized farms allow higher production levels and
are associated with better cost and technological performance. Moreover, farm size and
company size are important factors contributing to increasing global production [21]. The
data was collected from the Farm Accountancy Data Network (FADN) for 2022. The Farm
Accounting Data Network (FADN) is a tool for evaluating the incomes and CAP impacts of
agricultural holdings.

2.2. Methodology

For our analysis, the financial ratios of profitability (P), liquidity (L), solvency (S),
and financial efficiency (E) were calculated. Specifically, liquidity ratios included the
current ratio, quick ratio, working capital, and cash flow ratio. Solvency ratios included
interest coverage ratio, equity-to-fixed asset ratio, long-term debt-to-equity ratio, and
short-term debt-to-asset ratio. Financial efficiency ratios included the capital employed
turnover, net worth turnover ratio, inventories turnover ratio, and depreciation expense
ratio. Finally, profitability ratios included the net capital ratio, ROE, ROA, and gross profit
margin ratio. These indexes were chosen because they are suitable for farms with business
structures [10,13,20]. The formulas of all ratios are presented in Appendix A.

To assess the farm’s economic performance, financial ratios were calculated on the
basis of one year for each farm. The mean, variance, and distribution of the ratios were
analyzed using descriptive statistics. A normalization process was performed to bring all
the ratios to a common scale between 0 and 1. As the ratio ranges significantly differed, a
scale of 0 to 1 was developed. To handle extreme outlier values, scores of 0 were assigned
to values below the 1st percentile and scores of 1 to values above the 99th percentile.
The original values were linearly normalized, preserving their relative distances. Using
transformed and normalized financial ratios, correlation analysis was carried out. The
correlation analysis was performed using the non-parametric Spearman approach. In order
to simplify analysis and interpretation, all normalized, transformed, and partially inverted
ratios were aggregated at the level of indicators. In this way, trade-offs and synergies
among the different financial indicators were identified, enabling the assessment of each
farm’s overall economic sustainability. The analysis was performed using SPSS v. 28.
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3. Results

In Table 1, the financial ratios are presented as untransformed raw data. There are five
percentiles included in the statistics, which include the mean and the coefficient of variation.

Table 1. Descriptive statistics of financial ratios.

Percentile
Ratio Mean
5% 25% 50% 75% 95%
L1_Current ratio 2.70 0.80 0.64 143 4.84 8.95
L2_Quick ratio 0.57 0.00 0.50 0.51 1.16 1.27
L3_Working capital 0.56 —0.18 —0.12 0.53 1.13 1.16
L4_Cash flow ratio 0.67 0.01 0.32 0.36 0.55 0.56
S1_Interest coverage ratio 1.52 1.32 1.33 1.52 1.54 1.72
S2_Equity-to-fixed asset ratio 0.06 0.00 0.00 0.06 0.12 0.12
S3_Long-term debt-to-equity ratio 25.04 0.00 0.00 2079 45.69 71.58
S4_Short-term debt-to-asset ratio 187.55 6.77 1849 2996 311.89 936.59
E1_Capital employed turnover 0.42 0.03 0.10 0.35 0.81 0.96
E2_Net worth turnover ratio 1.16 0.40 0.15 1.05 2.29 2.53
E3_Inventories turnover ratio 311.31 3.77 4458 271.85 597.78 682.44
E4_Depreciation expense ratio 0.32 0.04 0.11 0.13 0.26 0.23
P1_Net capital ratio —9.52 —149.87 —64.97 11.23 3411 92.22
P2_ROE 2.21 —0.28 —0.15 2.07 4.71 498
P3_ROA 2.48 —-0.17 —-0.82 1.18 6.35 7.74
P4_Gross profit margin ratio 28.696 6.27 746 2212 5037 69.97

Regarding liquidity, most ratios indicated that the pig farms had a mixed liquidity
position. A current ratio of 2.70 indicated that the farms had a relatively favorable liquidity
position with regard to meeting short-term obligations with current assets. Though the
quick ratio excludes inventories from current assets, it was substantially lower at 0.57,
which suggested that the farms may have a problem finding immediate liquidity without
relying on inventory. According to the working capital calculation, farms had sufficient
short-term assets to cover their short-term liabilities at 0.56. However, the cash flow ratio
was 0.67, which indicated farms were barely able to cover their short-term obligations
with operating cash flow. According to these liquidity ratios, the pig farms had sufficient
working capital, but there was a need to monitor their quick liquidity and cash flow to
meet short-term obligations.

Based on the results of the solvency ratios, the farms’ financial structures appeared to
be a matter of concern. The interest coverage ratio, which measures the farms’ ability to
meet interest payments, was modestly above 1.52, suggesting that earnings may not quite
cover interest expenses. The equity-to-fixed asset ratio was low at 0.06. A high long-term
debt-to-equity ratio of 25.04 indicated that the farms may be under significant financial
leverage due to significant long-term debt. The short-term debt-to-asset ratio was also
alarmingly high at 187.55, indicating that long-term debt exceeded short-term assets, which
could lead to liquidity problems.

The profitability ratios indicated that pig farms generally had low performance. For
instance, the majority of farms (85.3% of observations for P1) could not adequately remuner-
ate their capital and family labor, resulting in lower incomes compared with other sectors,
such as suckler cow farming where profitability ratios result in better incomes [45]. The
return on equity (P3) showed a high coefficient of variation, indicating significant variation
in returns due to the proportionally low return in relation to substantial equity.

The efficiency ratios demonstrated some mixed results in farm operational perfor-
mance. A capital employed turnover ratio of 0.42 indicated that these companies generated
revenue at a relatively low rate compared with their invested capital. Furthermore, the
net worth turnover ratio of 1.16, which measures revenue generation to equity, indicated
that farm equity was not fully utilized to generate revenue. The inventory turnover ratio
was notably high at 311.31, indicating an effective inventory management strategy that
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produced significant inventory turnovers during the period. The depreciation expense ratio,
however, stood at 18.94, showing that a substantial portion of expenses were depreciated.
This efficiency ratio highlights the areas in which the farms could improve their operational
performance, such as maximizing the use of capital and equity for revenue generation, as
well as recognizing effective inventory management.

It is a concerning sign that the net capital ratio is negative at —9.52, indicating neg-
ative net capital. Return on equity (ROE) was 2.21, suggesting that the farms generated
a moderate return on equity. Furthermore, the return on assets (ROA) was 2.48, indicat-
ing reasonable returns from the assets. Despite this, both ROE and ROA had negative
percentiles, meaning some of the entity’s observations showed lower profitability or even
losses. The gross profit margin ratio of 28.70% indicated that after costs were deducted, the
entity retained a large portion of revenue as gross profit.

The correlations between financial ratios were transformed, normalized, and inverted
according to Spearman’s rank to provide valuable information about the interrelationships
among farm financial aspects (Figure 1). Liquidity and solvency ratios showed a positive
correlation. In this sense, companies that maintain good short-term liquidity are more likely
to remain financially stable over the long run. Liquidity and efficiency ratios correlated
positively, meaning that companies with good short-term liquidity are more efficient in
utilizing resources. Profitability and liquidity ratios also had a positive correlation, suggest-
ing that farms with adequate short-term liquidity achieved higher profits. On the other
hand, there was a negative correlation between solvency and efficiency ratios. Maximizing
resource efficiency may be challenging for farms that prioritize long-term financial stability.
Solvency and profitability ratios had a negative correlation, which suggests that farms
with substantial long-term financial stability may have lower profitability. Efficiency and
profitability ratios were positively correlated, illustrating an important relationship. Profits
were higher for companies that optimized their resources and operated efficiently.

According to Table 2, there is a positive correlation (0.38) between liquidity and
solvency ratios, which implies that companies with higher short-term liquidity are also
likely to have more stable financial standing in the long run. The positive correlation (0.30)
between the liquidity and efficiency ratios shows that farms with good short-term liquidity
are able to utilize resources efficiently. Moreover, farms with higher short-term liquidity
tend to be more profitable (correlation coefficient 0.32). Negative correlations (—0.10)
between solvency and efficiency ratios suggest trade-offs. The optimization of resource
utilization can be challenging for farms whose priority is maintaining a strong long-term
financial structure. Farms with higher long-term financial stability may experience lower
profitability due to the negative correlation (—0.25) between solvency and profitability
ratios. In conclusion, efficiency and profitability ratios are highly correlated (0.39), which
indicates a crucial connection. A profit-generating farm utilizes its resources efficiently and
operates efficiently.

Table 2. Correlations between ratios.

Ratios Liquidity Solvency Efficiency Profitability
Liquidity 1 0.38 0.30 0.32
Solvency —0.28 1 —0.40 —0.35
Efficiency 0.30 —0.10 1 0.38

Profitability 0.22 —0.25 0.39 1
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Financi | L1 L2 L3 L4 S1 S2 S3 S4 El E2 E3 E4 P1 P2 P3 P4
al ratio

L1 1

L2 0.40 1

L3 046 0.34 1

L4 043 0.35 0.69 1

S1 -0.38 -0.34 | 047 | -028 |1

52 0.41 -0.33 | -040 [ 0.21 0.05 1

S3 -0.44 0.21 -040 [ -030 | -0.07 | 0.08 1

S4 -0.20 0.30 0.35 -049 | 0.16 0.56 -034 |1

El -0.22 -0.36 | 0.28 -027 | 0.20 0.50 0.30 0.40 1

E2 0.20 042 0.54 0.50 0.10 0.62 0.30 0.42 =030 |1

E3 048 0.50 -020 [ 03 -023 | 028 | 0.20 -0.60 | 023 -038 | 1

E4 0.41 0.40 -0.26 | 0.4 0.24 0.36 0.21 -041 | -040 | 0.20 0.30 1

P1 -0.40 0.40 -029 [ -035 | -028 [ 0.50 0.23 -0.18 | 0.12 -0.40 | 0.30 0.06 1

P2 -0.45 -0.27 | 0.25 0.29 0.32 -0.30 | 0.40 0.20 0.46 0.11 -0.24 | -040 | 020 1

P3 0.22 -025 | 0.39 -0.15 | 0.18 -0.22 | 0.30 0.23 0.33 0.38 -027 | -042 | 023 0.27 1

P4 0.26 -0.18 | 0.38 -0.05 | 0.40 0.30 0.29 -037 | -020 [ -020 [ -0.10 | -0.14 | 0.21 0.33 0.40 1

Figure 1. Correlations between financial ratios.

4. Discussion

A systematic analysis of financial ratios is a useful approach for obtaining an overview
of the current scientific literature. A major benefit of financial ratio analysis is that it
provides a comprehensive overview of vast and diverse research areas. A number of
studies in the agri-food sector have highlighted the usefulness of financial ratio analysis
by analyzing accounting data to calculate ratios that are useful for estimating the risk and
sustainability of agricultural and agri-food companies in the long run.

The results of our analysis of financial indicators indicate that pig farms face a financial
position that can be improved. In terms of liquidity, the ratios show mixed results. Even
though the current ratio indicates that farms have a good liquidity position and are likely
able to cover short-term obligations, the low quick ratio and lower cash flow ratio indicate
that there may be challenges ahead. Short-term obligations cannot be fully covered using
the operating cash flow and inventory is needed for immediate liquidity. Generally, farms
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have difficulties utilizing bank loans for working capital advances, particularly during
the operating cycle. Financial intermediaries and banks could intervene in this area,
providing assistance to companies in this sector, especially for farms that are expected to
have more difficulties accessing credit, both in terms of cost and rationing of credits [42].
The solvency ratios indicate that the pig farms have a weak financial structure. The interest
coverage ratio is slightly above 1.52, suggesting that earnings may not be sufficient to cover
interest expenses.

Solvency could be improved if the feed is used rationally and improved in quality,
as well as if rations are well-balanced and economically priced [10]. Transforming a farm
into a more autonomous system, such as a farm—processor-retail operation, could help
it become more economically and financially efficient in the long run. Rudinskaya [43]
reported that, in a ten-year experimental period, the development of farmer—processor
price spread had a decreasing trend, whereas the development of processor-retailer spread
increased over time, implying the existence of market power in retailing. A farm that is less
dependent on external inputs is more able to absorb certain shocks, reduce market risks,
and become more resilient. In order to improve solvency ratios, a positive impact could be
achieved by optimally allocating resources for feed, veterinary care, and other essential
inputs. Moreover, direct-to-consumer sales are examples of value-added activities that
could bolster revenue generation [46]. A collaborative effort among industry members to
share best practices and promote financial literacy could also help boosting solvency ratios.
The capital employed turnover ratio indicates that farms generate revenues at a moderate
rate compared with the capital invested. In relation to their net worth, farms generate
revenue, as measured by the net worth turnover ratio. This value indicates that the farms
effectively use their equity to generate revenue, implying that the equity is being utilized
efficiently to drive business operations. According to profitability ratios, higher structural
costs could explain the lower margin per kg of carcass in comparison with the total weight
of carcass produced. It is possible for structural costs to be higher due to higher wages or
service costs (insurance, etc.) that are not compensated by higher carcass prices [45].

A positive correlation between profitability and liquidity ratios is essential for meeting
operational and expansion requirements while achieving shareholders” wealth-building
goals. Additionally, companies should remain committed to profit maximization, as this
not only boosts liquidity but also ensures a steady supply of raw materials for smooth
operational processes. The influence of liquidity on leverage hinges on the presence of
restrictions on asset disposition. When asset liquidity is higher, the probability of asset
sales rise as a result of reduced selling costs and higher liquidation values. Consequently,
heightened asset liquidity leads to an increase in expected value dilution, and greater
debt costs, and prompts firms to employ less debt [47]. Moreover, the improvement of a
farm’s financial strategy, as well as the use of assets to generate revenue, either through the
reduction of excess inventory or improving production and supply chain efficiency, would
lead to a better relationship between solvency and financial efficiency ratios [48].

It is equally important for company management to continuously manage this equi-
librium, ensuring that there is no excessive cash surplus that could negatively impact
profitability. Additionally, companies should remain committed to profit maximization, as
this not only boosts liquidity but also ensures a steady supply of raw materials for smooth
operational processes.

Generally, financial analysis is an advisory tool that applies not only to start-ups and
big enterprises, but also to the farming sector [49,50]. Pig farmers can benefit from this
tool in multiple ways, by understanding the costs and revenues leading to investment
decisions, managing risks, planning for potential growth, and gaining access to funding
opportunities. Although pig farmers in Greece are not familiar with financial analysis and
data, it is certain that by implementing financial analysis, pig farmers could acquire the
information they need to run their operations more efficiently and profitably and be more
competitive in the demanding market environment.
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5. Conclusions

In Greece, pig farming is a dynamic sector that aligns with the natural environment and
yields high-quality products. Furthermore, this industry makes a substantial contribution
to the country’s overall agricultural production value. However, many farms struggle to
maintain long-term sustainability, casting a shadow of uncertainty over their future and
showing potential for further marginalization. Financial ratio analysis is a method that
contributes to long-term sustainability.

By standardizing financial ratios into scores, we were able to make comparisons
and analyze them. Our correlation analysis unveiled a moderate level of synergy among
most financial ratios. Furthermore, we observed positive or negative correlations between
profitability, liquidity, financial efficiency, and stability /solvency/repayment capacity at
the individual indicator level.

The use of financial ratios could motivate farmers to factor in the results of a sustain-
ability assessment into their farm management practices. In this regard, the utilization
and comparison of annual data, instead of long-term averages, along with benchmarking
against other farms that may have similar structures, would be the most beneficial approach
for farm managers.

Although financial indicators have been discussed in the literature, a systematic review
of them does not exist. For the first time, we have included all types of financial indicators
involved in production costs at the farm level for Greek pig farming. The outcomes of
this study could lead to future research that will help improve our understanding of the
interplay of sustainable pig production.
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Appendix A

Calculation of the ratios

Liquidity ratios

L1_Current ratio = current assets/current liabilities

L2_Quick ratio = quick assets/current liabilities

L3_Working capital = current assets/current liabilities

L4 _Cash flow ratio = cash flow /turnover

Solvency ratios

S1_Interest coverage ratio = earnings before interest and taxes/interest expenses
S2_Equity to fixed asset ratio = farm equity/fixed assets

S3_Long-term debt-to-equity ratio = long-term debt/shareholder equity
S4_Short-term debt-to-asset ratio = short-term debt/shareholder equity
Financial efficiency ratios

E1_Capital employed turnover = sales/average capital employed
E2_Net worth turnover ratio = net sales/average total assets
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E3_Inventories turnover ratio = cost of goods sold/(average inventory)

E4_Depreciation expense ratio = depreciation expenses/gross revenues

Profitability ratios

P1_Net capital ratio = net profits + financial expenses/total capital employed

P2_ROE = farm net income [family farm income]—imputed cost for unpaid labor/farm
equity [net worth]

P3_ROA = farm net income + interest paid—imputed cost for unpaid labor/farm
investment

P4_Gross profit margin ratio = net sales- cost of goods sold/net sales
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