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Abstract: Pork meat in Italy is one of the largest agri-food chains in Italy. In the swine production
chain, slaughter plays an important role, because it has an impact on animal welfare, food safety and
the sustainability of the agri-food chain. These companies also deal with pigs destined for typical
Denomination of Origin products and therefore play an important role in the production chain of
typical products and in the field of EU agricultural policy. In this context, the research aims to analyze
the economic sustainability of the major pig slaughter firms in Italy, through data analysis of the
annual account statement (AAS) on a sample of eight companies analyzed over a ten-year historical
series. Financial ratios and margins (FRM) analysis is applied in the research. FRM analysis shows
that firms have the largest absorption of financial resources in the net working capital cycle. The
research highlights the high incidence of raw materials in companies in the sector. Consequently,
the profit margins of the companies in the sample are modest and in some cases are lower than the
cost of debt, suggesting a moderate capacity to attract capital. This result appears as a negative
signal of the economic sustainability of the companies in the sector. The research, now limited to a
small number of large companies, opens a line of research that can be developed by expanding the
sample to small and medium-sized enterprises of the chain of Denomination of Origin hams in Italy
to suggest improvement interventions, in particular for rural or marginal areas of production.

Keywords: pig slaughtering; pig production chain; animal welfare; PDO and PGI products; net
working capital; DuPont analysis

1. Introduction

The pig processing industry and its related industries characterize the Italian agri-food
system. The Italian pig sector is characterized by numerous figures of operators involved
both in the agricultural phase and in the subsequent industrial process of transformation.
The two segments of the pig production chain in Italy are united by slaughtering activities.
These companies play an important role in the sustainability of the agri-food chain, because
they control the origin and quality of agri-food production in an important node of the
production chain, namely the transition from the agricultural production phase to the
industrial transformation phase, thus guaranteeing the traceability of production, food
safety, and therefore the transparency of the consumer market [1–3].

Heavy pig breeding characterizes Italian pig farming and makes it different from that
of the rest of Europe; the breeding of heavy pigs characterizes Italian production with
the qualitative distinction and the link with the territory and to improve the generation
of value; pig production has a major impact on consumer choices [4,5]. The slaughtering
sector plays an important role in food traceability, guarantees food safety, and reduces
the information asymmetry between producer and consumer [6]. For this reason, various
actions of the Community Agricultural Policy (CAP) have been implemented in order
to favor the integration of the food chain, also in the pork sector [7]. Various legislative
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interventions, at European and Italian levels, have been approved by the respective bodies
of law to guarantee food safety and traceability of the pork supply chain [8]. The efficiency
of the agri-food supply chains has a recognized role in generating positive externalities
for food security, the maintenance of employment in rural areas, the protection of typical
food products, and the role of environmental protection [9]. Among the swine slaughtering
companies, there have been several cases of firm crisis in the last decade, which has led to
a progressive concentration in the slaughter sector. However, firms in this sector still seem
to suffer from modest profitability and difficult access to the capital market, in particular
as regards the risk capital market through stock exchange listing. In fact, none of the major
players in the slaughtering market is listed on the stock exchange [10].

Pig breeding in Italy [11] is mainly located in the regions of northern Italy; in particular,
50% of the animals are present in Lombardy, and overall in northern Italy (Lombardy,
Piedmont, Emilia Romagna, and Veneto) there are 89% of the animals. In 2018 [12], the
national pig herd amounted to 8.5 million head, placing Italy in seventh place in Europe
for size of the pig breeding. The breeding of heavy pigs destined for PDO (Protected
Designation of Origin) production must comply with precise requirements of age, weight,
genetic origin, and nutrition [13]; the number of pigs certified in 2018 for PDO production
was 7,900,240 and represented about 70% of the domestic production, with a production
of approximately 15 million hams. In the Italian territory there are 11 regions, all located
in central–northern Italy, interested in the production of PDO hams [14]. The protected
production system favors the production system and the economy of the territory, protects
the environment, and supports the social cohesion of the entire community [15].

The European Union has created a brand system to promote and protect the denomi-
nation of quality agricultural and food products.

The Italian processing industry is strongly oriented to the production of PDO and PGI
(Protected Geographical Indication) cured meats, with a strong concentration in Lombardy
and Emilia Romagna. The industrial phase of the pig production chain, in particular that
relating to the second transformation of meat, is a very important induction for the Italian
industry in economic terms, generating a turnover of 8.08 billion euros, equal to 6% of
the total turnover of the agri-food industry [16]. Ham and cured meat factories are more
fragmented than the first processing establishments (slaughterhouses) and are in many
cases integrated with them or constitute the downstream phase of the production chain.
There are 43 quality agri-food products based on the pig, of which 21 are PDO and 22 are
PGI. In 2018, certified meat-based production in Italy amounted to over 200 thousand tons,
equal to a turnover of over 2 billion euros. Among the certified cured meats, Prosciutto di
Parma PDO is the leading product in the sector with a production of 85,400 tons (41.9% of
the total) and a turnover of 824 million euros (40.8% of the total).

In 2018, 11.251 million pigs were slaughtered in Italy. The slaughtering activity is
concentrated in the main production areas, Lombardy and Emilia Romagna, where almost
72% of Italian slaughter is concentrated.

There are 56 slaughterhouses recognized for the slaughter of pigs for production
with the denomination of origin, 82% of which are in Northern Italy, particularly in the
Lombardy and Emilia Romagna regions and specifically in the provinces of Cremona,
Mantova, Parma, and Modena.

The study therefore aims to analyze the economic sustainability of management in
the sector; to achieve the scope of the research, a dataset of a sample of companies was
analyzed, which were chosen from among the largest in Italy. The main scope of the
research was the deepening of the analysis about the sustainability of the working capital
cycle and the sustainability of the relationship between return on capital and cost of debt.
To achieve this scope, it was necessary to analyze the data of the companies through
annual account statements (AASs); appropriate ratios were applied to the AASs to make
comparable financial data of the various companies included in the sample.
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2. Materials and Methods
2.1. Annual Account Statement (AAS) Analysis

The analysis of management data is used to analyze the economic sustainability of
the business cycle. This data is compulsorily made available every year by companies
in the AAS. The AAS is the main document for the analysis of the economic, equity, and
financial analysis of the management [17]. AAS is mandatory for joint-stock firms or
cooperatives. The AAS analysis designates a complex activity, carried out with the use of a
body of techniques, based on codified methods for carrying out investigations on the AAS
to obtain information about management and the company; the purpose is to obtain useful
information for the analysis of company performance, from parties internal or external to
the company itself according to selected schemes. The AAS analysis provides the tools
to implement assessments of management results, and consequently it is one of the most
effective tools for diagnosing the health of a company; however, being based on final data,
it often turns out to be untimely (in the case of analysis of “historical” data).

AAS quantifies the annual results of management followed by the accrual principle,
which is the change in the value of equity given by the shareholders of the company due to
management. In Europe, the annual account is the main accounting record of disclosure
and is mandatory in Italy for companies and cooperatives (according to the provision of
Article 2423 and following of the Italian Civil Code, the annual account consists of the
balance sheet, income statement and integer notes, acknowledged as the D. Lgs. 127/91,
which applies to the Fourth Council Directive, EU Directive 78/660/EEC IV, of 25 July
1978). The AAS account is formed by a balance sheet statement (BSS) and an income
statement (IS), which are mandatory documents [18].

In the BSS, activities are classified by the method of increasing liquidity and decreas-
ing liabilities, as investment and source of capital, i.e., a financial-based approach. The
reclassification allows the comparison of investment (short and long-term) and loans (at
the same time, short and long-term), assessing the ability, with a balance of structural
and short term, to meet the financial needs of the company. The degree of liquidity of a
BBS item should express its ability to turn into currency within a range before the end of
the reporting period. The degree of liquidity expresses the ability of the assets to become
liquid cash in a given time, more or less one year. The general equation of the balance
sheet, reclassifying data from the AASs on liquidity and due date of debts (i.e., according
to financial criteria), is shown in Table 1.

Table 1. Reclassified balance sheet (BS) with financial-based approach.

L—Liquidity (cash and bank)

WCii—Working Capital investment. Inventories
WCari—Working Capital investment. Accounts receivable
WCoi—Working Capital investment. Others

WCiT—Working Capital Investment. Total

FA—Fixed Asset

TA—Total Asset

WCaps—Capital source. Accounts payable
WCos—Working Capital source. Others
FDM < 12—Financial debts. Due less than 12 months

DM < 12—Short Term Debts. Due less than 12 months

FDM > 12—Financial Debts. Due more than 12 months

DT—Total Debt
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Table 1. Cont.

Esc—Equity. Share capital
Er—Equity. Reserves
EpT—Equity. Post taxes profit

ET—Total Equity

TS—Total Source

As seen in Table 1, in a given year of analysis, investments are composed of FAs (fixed
assets), WCii (working capital assets, inventories of stock), WCari (working capital assets,
accounts receivable), WCoi (working capital assets, other assets), and L (liquidity), and
the sources are given by Esc (share capital), Er (reserves), ΠpT (profit after taxes), WCaps
(working capital liabilities, accounts payable), WCos (working capital liabilities, other
values), FDM < 12 (debt due within 12 months), and FDM > 12 (borrowings due after
12 months). For the generic period, t, is the total assets (TA) as the total of the invested
capital, while TS is the source of capital, calculated as the sum of equity capital ET = Esc +
Er + ΠpT, and debt capital DT = WCaps + WCos + FDM < 12 + FDM > 12, where WCaps +
WCos + FDM < 12 = DM < 12 is short term debts. TA is total assets (total capital investment),
and TS is total source (source of total capital). The sum WCiT—Wcaps—Wcos is called net
working capital (NWC), and for the majority of companies [19], the cycle of payments and
receipts, resulting from the net working capital is shorter than the cycle given by the outflow
of money for investments and its return. NWC analysis is used to assess the economic
sustainability of the short-term payment cycle; NWC analysis is often applied for the
predictive analysis of the business crisis. Some studies show [20–22] an inverse relationship
between NWC and profitability. NWC expresses the amount of net resources generated
(NWC < 0) or absorbed (NWC > 0) by the management of the working capital cycle [23].
If NWC > 0 there is a conservative or prudent working capital management policy [24].
Several studies [25] show that if it emerges that the conversion into currency of the values
generates a monetary quantity greater in absolute value than that necessary for the payment
of the financial commitments, the situation whereby NWC < 0 is defined as aggressive
working capital management policy [26], this situation is to be considered at risk, it having
been shown [27] that NWC > 0 is inversely correlated to financial distress. Working capital
management has been shown to be particularly relevant for small businesses [28,29]; these
firms have limited access to the medium/long-term financing capital market and tend
to finance investments with debt maturation within 12 months and show higher failure
rates than large firms [30,31]. Therefore, the management of working capital has effects
on the survival and growth of businesses, particularly small ones [32–35] Recent studies
have indicated the relationship between net working capital and enterprise performance,
both in the case of SMEs [36] and in the case of large food enterprises [37]. The results
suggest that firms with available cash flow should increase investment in working capital
to improve performance. There is therefore a direct relationship between investments in
NWC and the performance of companies, even if the increase in NWC requires sources
of financing that not all companies are able to raise on the capital market. Several studies
have also been conducted on the sustainability of the NWC cycle in relation to the life
cycle of the company [38] and highlighted that successful companies must change their
working capital management strategy according to the sector they belong to and according
to the phase of the life cycle. The research therefore aims to analyze the absorption of
net working capital of pig slaughtering companies in Italy, which are characterized by
collection times of trade receivables longer than the time of payment of trade payables.
On this topic, various studies have been carried out in the food sector [39], in the fishing
sector [40], and in the sector of cheese processing [41]. On this research topic, there are no
studies for the swine slaughter sector.

To carry out the research, it is also necessary to analyze the income performance of
companies; for this analysis, income statements (ISs) are analyzed. The reclassification
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of ISs is based on the criterion of value added that allows one to use only information
available in the scheme from the annual account. The information is readily available
from the documents of the annual account; this type of IS reclassification, which adopts
a classification by type of positive and negative components of income, is therefore also
analyzed by the external reader of the annual account, such as banks, and allow one to
highlight the wealth actually produced and distributed by the various contributions of
inputs (labor, materials, capital, and the state). In particular, the distinctive feature of
this approach is the ability to highlight a number of relevant intermediate results, such as
production value, net consumption, value added, and various operating margins, as seen
in Table 2. The application of the analysis of the IS was performed by some research for
the pig production sector [42], but not for the slaughter phase. IS analysis is used to verify
economic sustainability from the point of view of income generation and also considering
the ability to pay the cost of debt.

Table 2. Reclassified income statement (IS) with value added-based approach.

(+) S—Sales

(+/−) ∆I—Change in inventory value
(+) OR—Other revenue

(+/−) VP—Value of Production

(−) M—Raw materials cost
(−) S—Services cost
(−) R—Rent cost
(−) OC—Other costs

(+/−) VA—Value Added

(−) L—Labor cost

(+/−) EBITDA—Earnings before interest, tax, depreciations, and amortizations

(−) D—Depreciations
(−) A—Amortizations

(+/−) EBIT—Earnings before interest and tax

(−) IC—Interest charge
(+) IR—Interest revenue
(+/−) SF—Net Interest
(+/−) W—Revaluations and Devaluations
(+/−) X—Extraordinary revenues and costs

(+/−) ΠaT—Profit before taxes

(−) T—Income taxes

(+/−) ΠpT—Profit after taxes

In a generic company and in a given period, IS quantifies the profit generated from
the management to the shareholders. In Table 2, VP is the value of production, M is raw
material purchases, S is purchases of services, R is charges for use of third party assets, OC
is other operating costs, and L is the cost of labor; thus, EBITDA (earnings before interest,
tax, depreciations, and amortizations) is an intermediate income margin that is used to
estimate the creation of liquidity, being net of non-monetary costs (D + A); EBIT (earnings
before interest and tax) is the profitability margin that expresses the operative income; SF
is the balance of financial management as the algebraic sum of interest charge (IC) and
interest revenue (IR); W is the balance of revaluation and impairment of financial assets;
X is the balance of extraordinary income and expenses; T are income taxes; and ΠpT is
profit after taxes. The value of production (VP) is the sum of sales (S), the change in value
of inventories (∆I), and other revenues (OR). Applying the algebraic sum to the results of
different management areas (and thus obtaining intermediate profit margins), the result is
the profit (or loss) for the year.
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2.2. Financial Ratios and Margins (FRM) Analysis

The financial ratios and margins (FRM) analysis is widely used in the analysis of the
performance and the risk of firms’ management [43–49]. Starting from AAS data, the finan-
cial ratios and margins (FRM) analysis is based on the accrual basis [50]. Ratios and margins
are identified and used in the analysis as they can provide information on financial perfor-
mance (profitability), as well as patrimonial and financial aspects of firm management. For
the purposes of internal and of external analysis, to have expressive indicators of firms’
managements (and by extension, investments), the applied ratio and margins analysis
aggregates (in relationships or differences) the values of the annual account. Several studies
in recent years apply the FRM analysis, using the DuPont chart approach, to the analysis of
the performance of companies, in various economic sectors [51–53]. In our research, data
analysis was carried out by checking the main aspects of business management, through
the use of ratios and margins calculated based on the data contained in the AAS for credit
scoring in the specific case of agri-food firms [54–56]. Although several studies have been
developed on the economic sustainability of the slaughtering sector [57,58], no study has
so far applied the FRM analysis to swine slaughter companies.

In the research we applied the FRM to analyze (a) profitability, (b) solidity of the capital
structure, (c) liquidity, and (d) duration of the cash conversion cycle. The profitability
analysis quantifies the ability of operating margins to remunerate the capital invested to
finance investments. The main measure of profitability is the ROE (return on equity), which
aims to quantify the return on share capital; ROE is expressed as a nominal return on equity
capital during the financial year and is expressed as the ratio between profit after taxes
(ΠpT) and total equity (ET) as follows: ROE = ΠpT:ET. The ratio that is applied to calculate
the return on capital invested in the business is the return on asset (ROA), which compares
the operating income with the total capital invested. ROA is the ratio between the earnings
before interest and tax (EBIT) and the total asset (TA), as follows: ROA = EBIT:TA. ROA
expresses the annual rate of return for each unit of invested capital; the ROA is compared
with the cost of debt to verify the effect of financial leverage, i.e., the company’s ability
to generate a higher profitability than the cost of debt expressed by the return on debts
(ROD), where ROD = IC:FD, where IC is interest charge and FD is financial debts due in
less than 12 months (FDM < 12—Financial debts) plus financial debts due in more than
12 months (FDM > 12—FINANCIAL DEBTS).

The solidity of a firm’s capital structure is then analyzed through the composition
of liabilities (sources of capital) with the debt equity ratio (DER), calculated as the ratio
of total debt (DT) and equity (ET), as follows: DER = DT:ET; DER expresses the level of
indebtedness and it is frequently used to quantify the solidity of the capital structure in
applications of scoring systems.

Liquidity analysis aims to analyze short-term financial equilibrium. The ratios applied
in the liquidity analysis therefore compare the investments, which are expected to be
converted into cash in the next 12 months, with the financial commitments maturing in
the next 12 months. In the liquidity analysis is frequently applied the current liquidity
ratio (CR), calculated as the ratio of short-term activities and liabilities, as follows: CR
= (L—liquidity + WCiT—working capital investment): DM < 12—Short Term Debts; CR
expresses the firm’s capacity to cover financial obligations due within 12 months with the
conversion of the assets payable within 12 months.

Finally, to quantify the duration (in days) of the cash conversion cycle, in days, are
applied three main financial ratios: (1) AR_DAYS, calculated as follows: AR_DAYS =
(WCari—Working Capital investment—Accounts receivable) × 365: S—Sales; AR_DAYS
expresses the length of the payment deferral given to customers; (2) AP_DAYS, calculated
as follows: AP_DAYS = (WCaps—Working Capital source. Accounts payable) × 365: S—
Sales; AP_DAYS expresses the length of the payment given by suppliers; and (3) INV_DAYS,
calculated as follows: INV_DAYS = WCii—Working Capital investment. Inventories × 365:
S—Sales; INV_DAYS expresses the length of inventory rotation. AR_DAYS + INV_DAYS
− AP_DAYS = NWC_DAYS, where NWC_DAYS is the length of the net working capital
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(NWC) in days. An increase in AR_DAYS and INV_DAYS, and a decrease in AP_DAYS
cause an increase in the capital requirement in terms of equity or debt. This situation is
particularly relevant for small and medium-sized enterprises, where an increase in the
value of NWC determines the need for financial coverage, to be carried out with equity
or debt capital [59,60]; in the first case it is necessary to assess whether the entrepreneur’s
contribution can obtain a return at least equal to the opportunity cost of capital employment
(cost of equity), given the risk profile, while in the second case it is necessary to assess
whether the debt capital can obtain a return higher than its cost, through the so-called
leverage effect. The expansion of the use of capital in NWC therefore always involves an
increase in the use of capital, which must obtain remuneration and, in the case of debt
capital, also coverage of the debt service [61]. Several studies have applied FRM to the
assessment of bank–business relationships, in particular to the capacity of companies to
pay the cost of debt [62]. Some researchers have applied FRM analysis to the agri-food
sector to provide a means of disaggregating components of operating profitability [63] and
to make available a tool for analyzing and interpreting company profitability [64], even in
Italy [65]; however, the FRM analysis has never been applied to the pig slaughtering sector
in Italy.

Some care must be taken when using FRM to analyze the performance of firms; in
fact, (a) the balance sheet indices use economic and equity values whose quantification
is influenced by the legal provisions relating to accounting; the principle of prudence
determines a potential underestimation of income, at least in the short term, and does not
allow one to have evidence of latent capital gains on fixed assets, as well as the accounting
of the values of intangible assets; (b) the income-based AAS ratios do not consider the
moment in which the financial flows occur; the evaluation with an economic approach
may not highlight the lack of liquidity and, therefore, the ability of the company to meet
its financial obligations; (c) the comparison between continuous (in the numerator) and
punctual (in the denominator) values can result in estimation of errors of the index value
(for example with respect to the average of the value during the year).

3. Results
3.1. The Sample of Companies Operating in the Pig Slaughtering Sector

In order to verify the economic sustainability trends in the pig slaughtering sector
destined for the production of PDO hams, the first eight companies were selected in
terms of turnover volume, analyzing the main economic and financial data and AASs for
the 2008–2017 horizon, based on our processing starting from the contents of the Aida
(Computerized analysis of Italian companies) database by Bureau van Dijk (Table 3).

Table 3. Dimensional data for the 2017 financial year of the eight main firms in the sector.

Firm Province Invested
Capital (€) Sales (€) Employees (n)

Annoni spa Parma 43,920,233 187,426,516 108
CLAI scarl (*) Bologna 197,421,333 261,123,955 479
Ghinzelli srl Mantova 45,439,644 244,370,273 115
Martelli spa Mantova 100,972,494 260,036,201 145

OPAS sca (**) Modena 69,578,656 325,048,643 73
Pini Italia srl Cremona 54,355,911 235,584,323 140

Prosus sca Cremona 132,271,938 300,599,161 230
Sassi spa Parma 60,980,949 174,083,128 65

Total 704,941,158 1,988,272,200 1355
(*) Cooperativa Lavoratori Agricoli Imolesi (Agricultural Cooperative of Workers Imola); (**) Organizzazione
Prodotto Allevatori Suini (Pig Breeders Product Organization).

As a selection criterion, the sample included companies that operate exclusively in the
slaughtering sector and with a turnover exceeding 100 million euros and for which a 10-year
series of data was available; the eight companies in the sample were then considered,
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satisfying the sample selection criteria. These are large companies which, due to the
volume of activity and the number of employees, represent some of the largest companies
in the pork food chain. Of the eight companies under consideration, three are cooperative
companies (of which two are agricultural cooperative companies), three are joint stock
companies, and two are limited liability companies; four companies are located in Emilia
Romagna (in the provinces of Bologna, Modena, and Parma), and four companies are
located in Lombardy (in the provinces of Cremona and Mantova). For all companies,
the administrative period runs from 1 January to 31 December of each year. In addition,
during the delicate phase of interpretation of the results, it is necessary to consider that
the aggregates are also constructed with amounts referring to cooperative companies, for
which some aspects of business management have specific peculiarities; it is sufficient
to remember that the analysis of profitability is typical of for profit companies and not
of companies that pursue a mutualistic purpose. Finally, it should be remembered that
the horizon analyzed presents the initial phase of the greatest economic crisis of the last
decades as the starting point. Italy, although affected by the financial crisis to a limited
extent, suffered a severe recession (−5.2%) both due to the drop in foreign demand and
the unresolved structural problems (it was the industrialized country with the worst
performance in the three-year period 2008–2010).

The first result of the analysis, which emerged from the financial statements of the
companies in the sample, is the increase in investments. The total capital invested in the
business activity by the eight selected companies stood, for the 2017 financial year, at
705 million euros, presenting an increasing trend during the 2008–2017 decade, with a
significant positive change compared to the capital invested in the 2008 financial year;
in fact, the total invested capital went from 462 million euros for the 2008 financial year
to 705 million euros, with a difference on a ten-year basis of 52.74% and a compound
annual growth rate (CAGR) of 4.82%. Compared with total capital invested by the eight
companies for the 2017 financial year amounting to 705 million euro, the shareholders’
equity stood at 267 million euro, from which company capitalization (quotient between
equity and invested capital) was equal to 37.93%, a significant value, although slightly
down compared to the figure for 2008, which stood at 38.97%. Since this is an indicator
particularly connected to the risk of default, it should be noted that for 2017, the company
capitalization for the individual companies included in the selected sample varied from
a minimum of 4.76% at a maximum of 82.25%; in both cases, these are companies set up
as a cooperative company; it should also be noted that the two companies mentioned
above were also the two extremes of capitalization in 2008: from a minimum of 2.13% to
a maximum of 73.66%. The aggregate sales revenues of the eight companies belonging
to the selected sample showed an overall increasing trend in the decade 2008–2017, with
a consistent positive change; in fact, the turnover went from 1.07 billion euros for the
financial year 2008 to 1.99 billion euros, with an increase on a ten-year basis of 85.76%
and a CAGR of 7.12%; in view of the above, the main profit and loss margins showed an
overall contrasting trend in the three-year period analyzed with regard to absolute values
and an overall contrasting trend also with regard to relative values (i.e., their weight on
turnover); in any case, the aggregate amounts of both the gross operating margin, and the
operating result, and finally the net result at the end of the horizon under examination (2017
financial year) was greater than those relating to the beginning of the horizon analyzed
(2008 financial year). During the entire period examined, the aggregate gross operating
margin and the aggregate operating result always showed amounts greater than zero, while
the aggregate net result presented only one case of a negative amount: aggregate final
net loss of 9.5 million euros for 2012 (in that year, a cooperative and two limited liability
companies closed, at a loss, one of which was over 16 million euros). We note a contrasted
trend in the cost of labor per employee, which went from 44,876 euros referring to the 2008
aggregate (minimum value of the decade), to 63,939 euros referring to the 2015 aggregate
(maximum value of the decade), to reach 50,312 euros in the 2017 aggregate; in the face
of this trend, there was a more than proportional growth in the value of the characteristic
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production generated on average by each employee, which went from 911,448 euros
referring to the 2008 aggregate to 1,471,941 euros referring to the 2017 aggregate, after
reaching 1,581,796 euros in the 2014 aggregate (maximum value of the decade).

The net financial position, relating to aggregate BSS, showed a contrasting trend over
the horizon analyzed, also characterized by always negative values, which means that
financial payables were always greater than cash and securities in the portfolio; in detail,
the net financial position went from −132 million euros for the 2008 aggregate year to
–162 million euros for the 2011 aggregate year (worst value of the decade), subsequently
improving to −78 million euros in the 2013 aggregate year (best value of the decade), to
stand at −116 million euros relating to the 2017 aggregate year being considered, which
improved the overall composition of the net financial position in the decade analyzed,
given that the net financial position referring to the 2008 aggregate financial year consisted
of 58% of short-term financial position and the remaining 42% of medium-financial position
long-term, while the net financial position referring to the 2017 aggregate financial year
consisted of 38% of the short-term financial position and the remaining 62% of the medium
long-term financial position.

The VPA-Score can be applied to the data of the aggregated AASs, which is an
AAS scoring model that provides a quantitative assessment concerning the performances
recorded in certain management areas, with a greater weight associated with the quotient
between the net financial position and the operating gross margin. The VPA-Score high-
lights a situation of substantial overall balance, positioning itself on an overall assessment
equal to “BBB” (which corresponds to an “acceptable” risk) in 2008, touching the minimum
overall assessment equal to “BB” (which corresponds to an “acceptable with attention” risk)
in 2011, to finally reach the maximum overall rating of “BBB+” (which corresponds to an
“acceptable” risk) in the last three years of the horizon analyzed. It should be remembered
that the VPA-Score does not constitute a rating assignment, nor an AAS certification, nor an
investment solicitation. Considering the VPA-Score as an acceptable proxy of corporate risk,
using the data relating to the VPA-Score and those relating to the ROE, which measures
the profitability of the capital employed by the shareholders, without prejudice to when
indicated above regarding the profitability in companies that pursue mutual and non-profit
purposes, it is possible to build a risk–return matrix, positioning the profitability of the
capital employed by the shareholders on the horizontal axis (the higher it is, the better it is,
allowing the members high returns on their invested capital in the company) and on the
vertical axis the VPA-Score (the higher it is, the better it is, given that the business risk is
low and consequently the reliability standing is high).The matrix (Figure 1) in question
is presented on the basis of the AASs referring to the last financial year of the horizon in
question (2017).

The purpose of the matrix is to highlight the different positioning of the companies
examined, considering at the same time their performance relating to both business risk and
the return in favor of ownership; the matrix is structured in such a way as to accommodate
in the top right corner the companies that stand out for a high level of VPA-Score (and
consequently, a low corporate risk) and a high return in favor of the property, while in the
top at the bottom left are the companies that are characterized by a low VPA-Score level
(and consequently a high corporate risk) and a low return on the capital invested by the
property; different colors are also used for the individual points indicated in the matrix in
relation to the changes recorded in the parameters compared to 2016.

Based on the analyzes carried out, there was a positive trend in the economic, equity,
and financial situation of the aggregate of the eight companies during the decade under
investigation; in fact, they improved the liquidity, profitability, and average duration
of company operating processes; in addition, the cumulative cash flow for the period
2008–2017 was positive, and the scoring was also improving; the only data in contrast to
the trend were those of company capitalization, which were slightly down in the decade
but which were still positioned at considerable values, and of the returns on investment,
which decreased in 2017 compared to the figure of 2008, but also in this case we can talk
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about a slight decrease, considering that the value of 2017 (2.75%) was slightly lower than
that of 2008 (3.19%).
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3.2. Analysis of the Management of the Companies in the Sample by Applying Financial Ratios and
Margins (FRM) Analysis

The typical business management characteristics of the companies in the sample were
analyzed through the AAS data. The data series analyzed includes 80 observations from
eight companies over a 10-year series. Table 4 shows the data relating to the balance
sheet statement. It emerges that the average invested capital was around 71 million euros
per company, with a median value of around 59 million. It is interesting to note that
74.91% of investments were concentrated in working capital investments, and 47.97%
of investments were accounts receivable. Therefore, a considerable exposure of these
companies to customers emerged, whose financial exposure represented about half of the
invested assets. On the other hand, fixed asset investments represented only about 21% of
investments. The structure of the sources of financing shows that the sources structurally
serving the invested assets were prevalent. In fact, equity capital represented approximately
38% of the sources of financing and medium and long-term debts, over 12 months, a further
11% of the sources of financing. Therefore, the investments in the fixed assets were covered
with long term sources of capital. These data were confirmed by the mean and median
values, even if there was a high standard deviation, of around 32 million euros, as regards
the working capital investment. Short-term debt therefore represented approximately 51%
of funding sources and was divided into 21.17% of trade payables and 23.63% of financial
payables, in addition to 6.27% of other short-term payables. Short-term payables were, in
any case, lower than the working capital investment, which was therefore also financed
with medium- and long-term sources of capital.
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Table 4. Reclassified balance sheet, 80 observation data points (8 firms for 10 financial years), descriptive statistics.

Balance Sheet ID Total Obs. (€) Total (%) Mean Median St. Dev. Sample

L—Liquidity (cash and bank) 224,305,967 3.94 2,803,825 760,680 4,330,593
WCii—Working Capital
investment Inventories 948,912,796 16.65 11,861,410 10,319,294 10,181,414

WCari—Working Capital
investment Accounts rec. 2,733,958.97 47.97 34,174,487 36,478,400 14,779,785

WCoi—Working Capital
investment. Others 586,567,987 10.29 7,332,100 55,766 19,318,187

WCiT—Working Capital
Investment Total 4,269,439,755 74.91 53,367,997 45,103,646 32,357,020

FA—Fixed Asset 1,205,705,361 21.15 15,071,317 8,875,441 13,573,656
TA—Total Asset 5,699,451,083 100 71,243,139 59,381,939 47,205,485

WCaps—Working Capital
source Accounts payable 1,206,318,846 21.17 15,078,986 13,203,700 10,038,879

WCos—Working Capital
source Others 357,246,011 6.27 4,465,575 3,429,394 3,177,573

FDM < 12—Financial debts
Due less than 12 months 1,346,715,756 23.63 16,833,947 13,872,900 15,453,081

DM < 12—Short Term Debts
Due less than 12 months 2,910,280,613 51.06 36,378,508 33,544,002 21,426,629

FDM > 12—Financial Debts
Due more than 12 months 629,566,473 11.05 7,869,581 2,757,193 10,342,683

DT—Total Debt 3,539,847,086 62.11 44,248,089 40,609,395 25,275,032
Esc—Equity Share capital 469,678,437 8.24 5,870,980 4,710,716 5,312,647

Er—Equity Reserves 1,630,868,435 28.61 20,385,855 8,156,385 37,794,895
EpT—Equity Post taxes profit 59,057,125 1.04 738,214 156,856 3,279,343

ET—Total Equity 2,159,603,997 37.89 26,995,050 13,056,962 40,630,457
TS—Total Source 5,699,451,083 100 71,243,139 59,381,939 47,205,485

If the data of the equity structure did not highlight risk elements in the average of
the observations made, there were criticalities in the income data shown in Table 5, which
derived from the analysis of the income statement of the dataset of observations. The data
of the 80 observations carried out showed a considerable average size of companies, with
an average sales value of approximately 173 million euros per year. It immediately emerged
that the greatest incidence among costs was given by raw materials, which accounted for
85.25% of turnover. It therefore immediately appears that it is necessary for companies in
this sector to implement forms of integration of the supply chain that allow a stabilization
of the purchase costs of pigs in order to be able to cope with fluctuations on the supply
markets. Services also had a significant impact, with a percentage of 9.10% of the total
value of sales. Among these, the analysis of the data of the income statements showed the
importance of the costs for the utilities of the plants and disposal and for work on behalf
of third parties; however, these data were not indicated for most of the annual account
statements analyzed, and therefore it was not possible to draw definitive conclusions.
However, a low profitability of the sector on average was certainly evident. In fact, the
EBITDA margin, which approximates the liquidity generated by management, was equal
to 1.77% of sales, with a very low value, both for the average and for the median data. The
operating profitability, given by EBIT, was also low, equal to 0.96% of sales. These data, also
considering the high invested capital, were reflected in low profitability financial ratios that
highlight management difficulties. The cost of debt was 0.25% of sales; therefore, with a
modest impact in reducing average profitability in the sample, despite this, the profit after
taxes was only equal to 0.43% of sales. The analysis shows that the companies observed in
the sample, even if large and operating in a concentrated sector, were not able to generate
profit margins to adequately remunerate the investments made. As regards the number of
observations, EBITDA was positive in 72 observations out of 80, EBIT in 69 observations
out of 80, and profit after taxes in 65 observations out of 80.
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Table 5. Reclassified income statement, 80 observations data (8 firms for 10 financial years), descriptive statistics.

Income Statement ID Total Obs. (€) Total (%) Mean Median St. Dev. Sample

(+) S—Sales 13,850,325,244 100 173,129,066 181,275,293 70,653,237
(+/−) ∆I—Change in

inventories value 62,429,804 0.45 780,373 - 2,961,843

(+) OR—Others revenue 25,900,710 0.19 323,759 208,354 292,260

(+/−) VP—Value of
Production 13,938,655,758 100.64 174,233,197 183,309,034 71,234,513

(−) M—Raw materials 11,807,485,701 85.25 147,593,571 150,029,050 58,349,647
(−) S—Services 1,260,839,577 9.1 15,760,495 16,818,128 8,559,394

(−) R—Rent 9,761,163 0.07 122,015 32,545 177,410
(−) OC—Others cost 24,532,150 0.18 306,652 280,619 244,673

(+/−) VA—Value Added 836,037,167 6.04− 10,450,465 6,875,995 8,405,623

(−) L—Labor cost 590,535,225 4.26 7,381,690 6,345,060 5,304,456

(+/−) EBITDA 245,501,942 1.77 3,068,774 1,826,754 3,396,122

(−) D—Depreciations 3,116,433 0.02 38,955 - 107,263
(−) A—Amortizations 108,883,364 0.79 1,361,042 817,631 1,313,868

(+/−) EBIT 133,502,145 0.96 1,668,777 1,085,194 2,314,823

(−) IC—Interest charge −59,218,010 −0.43 −740,225 −600,372 643,402
(+) IR—Interest revenue 24,920,076 0.18 311,501 18,089 673,116
(+/−) SF—Net Interest −34,297,934 −0.25 −428,724 −554,459 1,045,536

(+/−) W—Revaluations and
Devaluations −18,902,430 −0.14 −236,280 - 1,464,913

(+/−) X—Extraordinary
revenues and costs 2,732,257 0.02 34,153 - 357,689

(+/−) ΠaT—Profit before
taxes 83,034,038 0.6 1,037,925 331,879 3,476,878

(−) T—Income taxes 23,976,913 0.17 299,711 177,565 360,561

(+/−) ΠpT—Profit after taxes 59,057,125 0.43 738,214 156,856 3,279,343

The analysis by ratios and margins allows one to deepen some aspects of the AAS, as
shown in Table 6. ROE data confirmed the low profitability highlighted by the analysis
of the income statement; in fact, the average ROE was 1.50% (median value 2.15%). The
return on equity capital therefore appeared decidedly modest, in many cases lower than
both the risk-free rate represented by Italian government bonds (with yields in the decade
aligned between 2 and 5 percentage points) and in the same way lower than the market risk
premiums for Italy (aligned between 5 and 7 percentage points in the decade covered by
the historical series, between 2008 and 2017); in addition, the analysis of the ROA showed
modest data, with an average profitability of 1.05% and a median of 1.80%. There was
great variability of the ROA result in the sample, as evidenced by the standard deviation
of the sample, which was equal to 3.95%, and in 69 out of 80 observations the ROA was
greater than zero. The average cost of debt (ROD) was 1.36%, with a median of 1.01%. ROD
variability was low, with a sample standard deviation of 0.26%. Many companies in the
sector, therefore, expressed a positive profitability, albeit on very modest values, using very
little financial debt, which, given the low profitability generated by management, would
entirely erode profit margins; in fact, only in 33 out of 80 cases was the ROA greater than
2% and only in 2 out of 80 cases was it greater than 5%. Finally, in 65 out of 80 observations,
the ROA was greater than the ROD, allowing financing capital to be acquired from the
banking system at a lower cost than the operating profitability of the invested capital and,
therefore, having convenience in financial leverage.
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Table 6. Financial ratios and margins (FRM) analysis, 80 observation data points (8 firms for 10 finan-
cial years), descriptive statistics.

Financial Ratio ID Mean Median St. Dev. Sample

ROE—return on equity 1.50% 2.17% 23.15%
ROA—return on asset 1.05% 1.80% 6.95%
ROD—return on debts 1.36% 1.01% 0.26%
DER—debt equity ratio 13.97 2.81 4.13

CR—current ratio 3.67 1.35 1.88
AR_DAYS 68 72 3
AP_DAYS 30 28 1

INV_DAYS 21 19 1
NWC_DAYS 60 63 2

The level of corporate debt was not high; in fact, even if the average DER was 13.97,
the median DER was 2.81; however, in order to understand the index, it should be consid-
ered that the median capital structure in the companies in the sample was structured for
24.7 million in financial debt and 19.5 million euros in operating debt per company, while
the median equity capital was 27.0 million euros. These data highlight how the level of debt
was modest, if only the financial debt in relation to the risk capital was considered, and then
the scarce use of financial debt by the companies in the sector was therefore confirmed. The
CR expired as investments in short-term assets were greater than in short-term liabilities;
in fact, the average value of CR was 3.67, while the median value was 1.35; it is interesting
to note that in 79 observations out of 80, the CR was greater than zero.

The cycle data of the duration of the working capital cycle were also relevant for the
purpose of defining forms of intervention, private and public, in the sector; in fact, the
average duration of the accounts receivable of the companies in the sector was 68 days
(72 days the median data), against an average duration of the extension from suppliers
(accounts payable) of 30 days (28 the median data) and a transit to the warehouse in 21 days
(19 the median data). It therefore emerges that the NWC_DAYS (cash conversion cycle
given by AR_DAYS + INV_DAYS-AP_DAYS) was 60 days on average (63 days the median
figure). In 74 observations out of 80, NWC had a positive day value, and this expresses
that the firms in the sector largely needed financing to cope with short-term investments.

4. Discussion

The usefulness of the FRM analysis was the subject of several studies in the agri-food
sector highlighting how the analysis of accounting data for the purpose of calculating
the ratios is useful for measuring the risk of agricultural and agri-food firms, and their
sustainability over time [66]. Other recent studies, for the case of Italian agriculture, have
highlighted the importance of the evaluation of financial sustainability in the analysis
of public intervention policies [67]. Moreover, the effect on social well-being of a public
intervention in support of agri-food chains was analyzed by a pilot study that dealt with
farm economic sustainability [68]. However, the obligation to indicate the social effects of
business activities is still lacking in the regulations, for example with data from the social
balance sheet. For this reason, there are no mandatory data that measure the effect of social
and environmental sustainability of the business, but only economic sustainability; this is
true at least for the data that must be made public by law [69].

A first topic of analysis of economic sustainability concerns capital investments.
The companies in the sample are characterized by having an average invested capital
(71.2 million euros) lower than the average turnover (173.1 million euros). The analysis
has highlighted that investments in fixed assets are fully financed with risk capital, and
this contributes to the stability of the financial structure of the sources of capital. The
firms are characterized by investments concentrated in active working capital, in partic-
ular in accounts receivable; 47.97% of the assets invested by the sample companies are
trade receivables. Trade payables represent 21.17% of the sources of financing. It emerges
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that 26.80% of the invested assets, consisting of trade receivables, must be financed with
financial debt or risk capital. The data of the CR ratio confirm that the companies in the
sample absorb liquidity in the working capital cycle, in particular in the collection cycle of
trade receivables, and require consequent short-term financial hedges and tools to control
customer solvency. The analysis of the companies in the sample therefore shows that the
NWC cycle absorbs significant sources of funding. This result confirms what has emerged
in other studies also related to the agri-food sector [70] and agri-food chains [71]; however,
there are no studies on this issue for the swine slaughter sector, and therefore the research
can be deepened, not only on data from Italian firms. The issue of financial constraints
is particularly relevant in the growth phase of companies [72], in cases of mergers and
acquisitions [73], and in the case of cooperative firms [74]. This research result highlights
the difficulty of the companies in the sample to use bank loans to support the operating
cycle, in particular for the advancement of working capital. This certainly represents a
possible area of intervention for financial intermediaries, banks, and factoring companies,
in this case assisted by guarantee consortia for the supply of collateral to credit risk, to
assist companies in the sector, particularly for firms of a smaller size not considered in
the study and expected to have a more difficult access to credit, both in terms of cost and
rationing of the credit granted.

A second topic of economic sustainability concerns the comparison between profitabil-
ity and the cost of financial debt. The regulation of access to credit requires firms to be
able to pay the cost of debt and repay loans; this must be done by guaranteeing investors
an adequate remuneration for risk. The study confirms that the companies in the sample
meet this condition; in fact, the analysis of profitability (ROA) compared with the cost of
financial debt (ROD) shows that companies can use financial leverage (ROA greater than
ROD in most of the observations), and the result confirms what emerged in other studies
also related to the agri-food sector [75,76]; this result allows one to acquire financing capital
from the banking system at a lower cost than the operating profitability of the invested cap-
ital and, therefore, to have convenience in financial leverage. These data can be developed
with further investigations, which the AASs do not allow, thus considering the cost of the
individual lines of financing and the financial level of average debt during the year; these
analyzes require confidential company data, which are not currently available in research.
The analysis confirms what emerged in a recent research [77], which indicates the need
to have income margins available to pay the cost of debt; in the absence of this condition,
it appears impossible to satisfy the conditions for access to bank credit that are given by
the Basel III rules [78]. However, due to the low profitability expressed by operations,
it is difficult to finance with onerous debt capital, such as forms of bank financing, the
advancement of trade receivables; the financing of the monetary conversion cycle with
risk capital does not solve the problem, and in fact this form of financing in terms of risk
capital requires a minimum expected return (cost of equity) generally higher than the cost
of financial debt. The difficulty of the companies analyzed in the sample to access the
stock exchange market for financing in terms of equity is therefore evident. Furthermore,
the high incidence of raw material costs suggests forms of supply chain integration in
order to reduce the risk of business default to be implemented also with forms of public
intervention to support the supply chain policies. This research line could be conducted
by analyzing differences in the performance between cooperative and non-cooperative
firms, both in terms of profit margins and sources of funding with the analysis of its cost;
this line of research takes up seminal work that shows the performance of cooperative
and non-cooperative enterprises for the US food industries [79] then developed in recent
years [80,81].

The analysis of the income statement of the companies in the sample exposes indica-
tions of economic sustainability. The cost of raw materials is 85.25% of the turnover in the
analyzed sample; the data show that the companies in the sector have risks associated with
the market price of raw materials. The industry appears at this time compressed between
the high prices of raw materials and the requests for containment of sales prices to support
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consumption [82]. However, it is evident that the profitability of the sector, at least on the
basis of the data analyzed, is not able to attract investments in equity capital, which then
have an adequate remuneration for the level of risk assumed, given the average size of the
company, the exposure to customers, and the high dependence on the purchase costs of
raw materials; the high incidence of raw materials on the profitability of the companies
in the sample has a negative effect on economic sustainability. Forms of stabilization of
the food supply chain can be applied through price fixing mechanisms through long-term
contractual relationships or applying forms of vertical integration along the supply chain
or with forms of cooperative collaboration [83]. In this way, it will be possible to sug-
gest improvement interventions also in this segment of companies that often has greater
difficulties in accessing the capital market and which play a social role, in particular for
Denomination of Origin products, particularly in rural and marginal production areas [84].

5. Conclusions

The major research findings are as follows: (1) the companies involved in the sample
have adequate capitalization in terms of risk capital; (2) the greatest absorption of capital is
in the cycle of working capital; (3) corporate profitability is low, even if it is higher than the
cost of debt. There is therefore economic sustainability in terms of capital structure, but the
companies in the sample are lacking in terms of profitability compared to the cost of debt
and for the absorption of resources in the working capital cycle.

The results of the research are therefore applicable at the current level of analysis, both
by the managers of the companies in the sector to better define the financial structure of
the capital and investigate the modest profitability found, both by public operators and,
together with the financial institutions, will be able to evaluate forms of financing in the
case assisted by public guarantee consortia to finance the cycle of working capital in the
sector to improve the sustainability of the management cycle.
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