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Abstract

:

Agri-food companies play an economic, social, and environmental role. In Italy, the typical products protected by the European Union with the PDO and PGI marks are spread throughout the national territory, even in disadvantaged ones, and generate turnover, employment, and positive effects in related industries. These companies are often of medium or small size (SMEs) and are financially constrained. The research applies the assessment of financial sustainability to the balance sheet statement (BSS), financial ratios (FRs), interest coverage ratios (ICRs), duration of the cash conversion cycle (CCC), and net working capital (NWC) data. It shows that companies in the sector have high capital intensity in both the fixed asset (FA) and NWC cycles. Profitability is largely eroded by the cost of debt (COD). Financial sustainability is calculated through the following: (1) the duration of the cash conversion cycle (CCC), broken down into the cycle lengths of inventory, receivables, and payables; (2) the calculation of the income and financial margins generated by the management and their correlation; (3) the calculation of financial ratios (FRs) and the verification of financial leverage (ROA > ROD); (4) the calculation of income and financial interest coverage ratios (ICRs) and tests on the significant differences between them. The application of ICRs with the financial methodology applied in the research makes it possible to (1) improve the assessment of financial sustainability and reduce the related risk and (2) reduce the information asymmetry between the company and the bank, facilitating access to credit. The duration of the CCC is negatively correlated to profitability (ROE), while size and economic performance are positively correlated. The ICRs (interest coverage ratio) calculated with the financial approach are statistically different from the ones calculated with the economic one. The application of the result is relevant to industry operators and for future research. The research is replicable; the results can be tested on other sectors of the agri-food sector and disseminated to operators.






Keywords:


parma PDO ham; typical food product; agricultural finance; financial sustainability; net working capital; interest coverage ratios; free cash flow; bankruptcy












1. Introduction


1.1. Research Premise


Agricultural and agri-food companies play an important role in the economic system, both in terms of the formation of the gross domestic product and in terms of employment. These companies also play an important role from a social and environmental point of view; they produce food for human consumption, contribute to human health and food safety, and oversee the territory, even in disadvantaged areas, by carrying out environmental services [1,2] and favoring the transition to a circular economy model [3]. In the agri-food sector in Italy, productions protected with the collective marks PDO (protected designation of origin), PGI (“typical geographical identification” in Italian), and TSG (traditional specialty guaranteed) play an important role in the national economic system. The total value of production in 2021 will be 19.1 billion euros, of which 10.7 billion will be exported, equaling 21% of total Italian agri-food exports. There are 845 PDO, PGI, and TSG productions in Italy (3069 in Europe), of which 526 are wines, and these involve 198,842 operators organized in 291 consortia for the protection of typical products [3].



Italy is therefore the first European country for the number of PDO, PGI, and TSG products, followed by France (698 productions) and Spain (349 productions). These products play an important role in guaranteeing quality for consumers, safeguarding local territories, and maintaining production traditions [4,5]. There are 43 meat-based PDO, PGI, and TSG-marked products in Italy with a production value of 1.953 billion euros in 2021. The pig chain of marked products has 3674 recognized operators, 2005 operating farms, a total of 8254.314 pigs slaughtered in 2021, and 6,560,218 until October 2022 [6]. Among these products, Parma PDO Ham (Prosciutto di Parma DOP, in Italian) is the largest production, with a production value of 650 million euros at the production stage for 80,230 tons of certified production. The estimated total consumer turnover of Parma Ham PDO, at the consumer stage, is 2.171 billion euros for 2021, of which 294 are intended for export [3]. In 2021, Parma PDO Ham will be the third Italian production with PDO, PGI, and TSG marks after Parmigiano Reggiano PDO (1.607 billion euros of production value) and Grana Padano PDO (1.460 billion euros of production value). In 2021, there were 8,774,091 pork legs sent for PDO Parma Ham production, of which 7,865,744 were approved for PDO production. During 2022, up to the month of October, there were 7,054,846 pork legs for the production of PDO Parma Ham, of which 6,389,927 were approved for PDO production.



The designation of origin “Prosciutto di Parma” is protected in Italy through the law of 4 July 1970 n. 506; Parma Ham was then recognized as a PDO with EC Regulation n. 1107, dated 12 June 1996. Parma Ham production is regulated by the production specification (Disciplinare di Produzione, in Italian), which was modified in 2019 by the Parma Ham Consortium (Consorzio del Prosciutto di Parma, in Italian). The production specification defines that, in C.1 paragraph, rules as follows: “The typical production area of Parma Ham, as identified by Law No. 26 dated 13 February 1990 and before that, by law No. 506 dated 4 July 1970, includes the territory of the province of Parma (Emilia-Romagna region, Italy) extending South of the Emilia Way not less than 5 km from it and up to a maximum altitude of 900 m, bordered, to the East, by the Enza river and, to the West, by the Stirone stream. The processing plants (Ham factories) and the slicing and packaging plants must be located within the territory defined in paragraph C.1 and where all raw material processing phases, as envisaged by the specifications, must take place. The raw material comes from a larger geographical area than the processing one, and which includes the administrative districts of the following Italian Regions: Emilia-Romagna, Veneto, Lombardy, Piedmont, Molise, Umbria, Tuscany, Marche, Abruzzo and Lazio (Italy)”. The Parma PDO ham sector plays an important role in the economy of the territory of the province of Parma in Italy. In fact, 140 companies operate in the sector [7], employing around 3000 people, and process fresh pork legs that come from around 3600 pig farms and 78 slaughterhouses. It is therefore an important sector for the territory of the province of Parma, which concentrates a large number of enterprises in a small territorial area with significant capital derived from the pig production area.



Parma PDO ham “PDO (short for Protected Designation of Origin) is a European Community certification system designed to protect the names and traditions of high-quality European foods made according to traditional methods in a defined geographic region. The name Parma Ham, for instance, is exclusively reserved to hams produced in Parma according to the strict rules defined by the Consorzio’s specifications, which are based on the ancient tradition of its place of origin. In 1996, Parma Ham became one of the first meat products to be awarded the Designation of Protected Origin status.” The activity of enhancing the production of Parma PDO Ham is carried out by the Parma Ham Consortium, which “was born in 1963 to protect and promote Parma Ham all over the world and offer consumers guarantees and certainties on the quality of the product.” [8]. The certification activity of the Parma PDO Ham is carried out by CSQA Certificazioni Srl (in Italian, or briefly CSQA Ltd.), an external certification body that carries out the compliance checks of the product with the production specification according to the control plan of the Parma PDO Ham. In fact, according to Regulation (EU) No. 1151/2012, PDO and PGI agri-food products are produced in compliance with the relative production specification; compliance with the rules of the specification by operators is subject to the control of independent control structures, such as CSQA Certifications, which must be authorized by individual states. CSQA is the control body for the PDO Parma Ham, pursuant to art. 53 of Law 128/98, authorized by the Italian Ministry of Agricultural, Food, and Forestry Policies with Ministerial Decree n. 17,977 of 17 December 2019.



The financial sustainability of companies operating In the Parma PDO ham sector, must consider that these companies were characterized by 12 bankruptcies in the period 2013/2022, out of 140 actual companies in the sector; all the bankrupt companies are SMEs. Therefore, in the evaluation of financial sustainability, the research achieves the goal of showing the following:




	(1)

	
The companies must age Parma PDO ham according to the rules of production specification; it is an investment in working capital that requires financial backing. This requires that companies have access to the capital market and that the cost of debt (COD), contracted to finance the inventory cycle, is considered in financial planning and covered with sufficient margins.




	(2)

	
To store the cured hams, the companies need adequate physical structures, such as production plants and equipment. Investments in fixed assets (FAs) generate income and, subsequently, financial flows in the future, generally in the medium and long term [9]. Therefore, if the repayment of these debts could be requested by the lenders in the short term, the investments would not yet have had time to generate the economic and financial flows necessary for the repayment of the debts contracted by the firms [10,11].




	(3)

	
The size analysis shows that SMEs in the Parma PDO Ham sector account for about 87% of all the companies in this sector. According to the Commission Recommendation 2003/361/CE, SMEs are defined as “enterprises that employ fewer than 250 persons, whose annual turnover is less than 50 million euros, or whose annual balance sheet total is not higher than 43 million euros.” SMEs often have more difficult and expensive access to the capital market than large companies, and even this aspect is investigated in the research [12,13,14].









The production specification defines a minimum aging period of Parma PDO ham of 14 months. This rule of the specification has two consequences: (1) the aging determines an absorption of working capital necessary for the purchase of the fresh pork leg and the subsequent processing; and (2) the aging also leads to an increase in fixed capital investments because companies in the sector require physical aging structures, which therefore require fixed capital investments in buildings, plants, and machinery. For the evaluation of the research, it is necessary to consider that the companies in the Parma PDO meat sector are not obliged to produce only this product but can produce other types of hams and meat products or carry out processing activities on behalf of third parties. Public company data does not allow for the composition of the production value, which is confidential company data. The production of non-PDO hams and other charcuterie products of smaller size and shorter aging periods is also carried out in order to increase inventory rotation and consequently reduce the capital commitment. This strategy is particularly useful for small and medium-sized enterprises (SMEs), which have generally more difficult and expensive access to the capital market than large companies [15,16,17,18,19]. Recent research on agri-food companies has highlighted a negative relationship between size and profitability in the case of U.S. agricultural cooperatives [20]. In the food and beverage (F&B) sector listed on the Indonesia Stock Exchange, a recent study [21] shows that the current ratio and current liability-to-inventory ratios have a negative effect on profit growth, while the total asset turnover, net profit margin, and sales growth ratios have a positive effect. In the European Union, other research has shown that in organic agricultural firms, size affects the return on assets, cost ratios, liquidity, and debt [22]. Recent research has also involved the application of FRs to farms [23,24,25,26] and related renewable energies [27], thus analyzing the effect on reducing their carbon footprint [28]. Other recent studies are interested in the creation of value and have shown that firm value is not influenced by the COD, while the cost of equity (COE) has a negative effect, along with the cost of capital (CO), thus expressing that the COD and COE have a negative effect on firm value, while the COC and CS have a positive effect [29].



The research uses the data of all the companies registered in the Consortium of Parma PDO Ham (Consorzio del Prosciutto di Parma DOP, in Italian); in the research, all the available financial statements of the companies were used, on a historical series of 10 years (2012–2011). The Parma PDO ham sector is interesting because: (1) it is one of the major PDO food productions in Italy and in Europe, and, therefore, the conclusions deriving from the analysis of the sector have a direct impact on a significant number of companies and on related industries; (2) the long aging is similar to other cured meats, cheeses, and wines; for this reason, the research can be extended to other agri-food sectors; and (3) the PDO Parma ham specification presents mandatory production specification rules that could affect company performance; the research is then interesting for other food products regulated by mandatory production regulations.



The research therefore has the following objectives: (1) analyze the data from the AAS of companies active in the Parma PDO ham sector to highlight the economic and financial characteristics of the companies; (2) analyze the companies’ generation of profit margins and financial margins, verifying whether these margins are correlated with each other or whether they are statistically different; (3) calculate the profitability of capital and COD ratios to verify whether financial debt is sustainable; (4) verify the sustainability of financial debt through interest coverage rates; and (5) develop a correlation analysis of profitability and for the analysis of cash flow generation, forecasting a comparison and drawing the conclusions of the analysis.




1.2. Theoretical Background


The companies in the sector are often characterized by investments in fixed capital (property, plants, and machinery) and in working capital, including the company warehouse of the pork leg in the course of aging. Companies registered in the Consortium are not obliged to work only PDO Parma ham, but can also work other products, and can operate with plants not necessarily located in the typical production area; the data extraction takes place considering the company as a whole as the object of the data extraction and not the single production plant; some companies are large groups and have significant interests in other sectors of the agri-food sector, even in other provinces or regions.



In recent years, research on the agri-food sector has involved various developments related to the circular economy [30], the application of new technologies to gastronomic tourism [31], the role of intellectual capital as a determinant of performance in agri-food companies [32,33], contractual relationships along the supply chain [34]. All these topics are of interest and constitute research lines that can be developed in the PDO Parma ham sector. Further developments may concern the analysis of firms divided into family capital firms and non-family capital firms [35,36,37,38]. The public data used does not allow this insight, which could be the subject of further research.



In order to assess financial sustainability, it is first necessary to consider that in an economic approach, revenues and costs are compared using accrual-based methods, as expressed in accounting data [39,40]. The financial approach quantifies the cash flow available to distribute dividends or to finance discretionary investments [41,42]. Since the change in inventory and sales not yet collected are positive values of the company’s income, it is important to consider a temporal mismatch between profit and cash flow. Economic and financial approach frequently show different result due a lag between economic and financial cycles as shown by several researcher [43]; therefore, firms may even have financial un-sustainability even in the case of positive income margins, both in the fixed asset (FA) cycle [44] and net working capital (NWC) cycle [45,46,47,48,49]. Even companies with positive earnings are not always able to bear the payments of the financial cycle. It is therefore necessary to assess the sustainability of the financial cycle and the significance of the differences between profit and cash flow, considering a sample of companies; this is often the case for agri-food processing firms [50,51]. Companies in the Parma PDO Ham sector, in fact, make large investments that require financial backing. If this is done with risk (equity) capital, it is necessary to evaluate the relative yield considering the level of risk associated with the investment [52,53]. If the financial coverage is made with debt capital, it is necessary to evaluate the company’s ability to cover the COD and repay the capital [54,55].



In order to finance investments, the companies can use the equity capital contributed by the shareholders or apply to the debt capital market. Firms prefer medium/long-term bank loans to finance investments in property, plants, and machinery, or loans to finance capital goods [56]. These loans usually take the technical form of a loan secured by a mortgage on the property or, rarely, as an unsecured loan; collateral forms of guarantee are often envisaged [57,58]. In medium/long-term loans, companies have a contractual obligation to repay debts based on debt amortization, which includes interest on the principal [59]. For the financing of working capital, companies prefer short-term lines of credit, such as credit on trade receivables, credit on contracts, and credit on fresh processed meat consignments [60,61,62]. It is therefore necessary to evaluate whether the cash flows generated by management are sufficient to pay the debt service (principal and interest). This assessment is important considering the significant time lag that exists between the economic cycle and the financial cycle [63]. The definitions of fixed capital and working capital take into account the speed of conversion of investments into free cash flows available for the payment of the company’s debts, the repayment of the outstanding loans, and the return on equity [64,65,66]. Accounting data provides the classification of company activity values according to the principle of destination of the investments without considering the speed of conversion of the firm’s values into available cash flow [67,68]. In this way, one can estimate the ability of companies to meet financial commitments by quantifying the generation of cash flows. The cost of financial debt is independent of the company’s economic results, and this distinguishes this form of financing from risk capital (equity), which has a residual nature in the form of profits distributed in the form of dividends [69].



Agri-food companies have some characteristics, also with regard to investment and financing choices: (1) Parma PDO Ham has production and maturing cycles that can only partially be modified; (2) agricultural businesses are subject to additional biological and meteorological risks compared to businesses operating in other sectors; (3) the useful life and logistic chain of food products have limitations given by the nature of products, which can only partially be modified; and (4) food products have a significant impact on consumer health and the environment. Agri-food companies must make their own investment choices and therefore financing decisions, taking these specificities into consideration. Even financial intermediaries that finance agri-food companies must know the characteristics and risks of production cycles so as to adequately assess the credit risk caused by the sector.



For the financing of investments, the following credit lines are offered to companies in the sector by financial intermediaries [70]: (1) Long-term loan with mortgage guarantee; these loans have a long term, generally between 5 and 20 years; these are loans intended to finance investments in company structures, in particular company buildings. In general, the loan is assisted by a real mortgage guarantee on the property that is the object of the investment. (2) A medium- or long-term loan without collateral (unsecured loan); these loans generally have a duration of between 2 and 10 years; these are loans intended to finance investments in plants and machinery or the long aging of products. It is interesting to note that unsecured loans, intended to cover fixed assets, are frequently used by companies in the PDO Parma ham sector to finance the warehouse aging cycle, which has currency conversion beyond 12 months; these values therefore, even if formally allocated among working capital, have characteristics of conversion into currency that make them similar to investments in FA, with the consequent need for financial coverage at least in the medium term [71,72]. (3) Leasing financial operations may concern real estate, such as plant and buildings in general, or movable property, such as equipment and machinery. Leases relating to movable assets have a shorter duration, which is generally in line with the life cycle of the leased assets [73,74]. (4) Particularly used in inventory financing transactions are short- and medium-term credit transactions secured by a pledge on inventory [75]. The pledge constitutes a form of collateral for lenders [76]. Collateral guarantees in Italy are the mortgage and the pledge, which are real guarantees, and the surety, which is a signature guarantee; these guarantees are governed by the Civil Code and by special regulations on credit, such as the consolidated banking law (Testo unico delle leggi in materia bancaria e creditizia, in Italian, D.Lgs. n. 385/1993). In the event of non-payment by the company, the lenders may have separate assets derived from the pledged asset; this asset can be sold to recover from the financial exposure. Loans to finance inventory stock are also guaranteed by a non-possessory pledge, governed by art. 1 of Legislative Decree 59/2016, then amended and converted into Law No. 199/2016. The non-possessive pledge differs from the pledge envisaged by articles 2784 and following of the civil code because the financed company must not divest itself of the asset subject to the pledge and thus has the possibility of continuing to dispose of the asset, which can remain with the company and be used in the production cycle. The most relevant precedent for the non-possessory pledge is the provision relating to the pledge on PDO hams, pursuant to Law No. 401/1985. The decree-law of 17 March 2020, n. 18, coordinated with the conversion law of 24 April 2020, n. 27 (“DL Cura Italia,” in Italian), extended the possibility of constituting the revolving pledge, originally limited to Parma PDO Ham, according to Law 401/1985, and to aged cheeses (decree of the Ministry of Agricultural, Food, and Forestry Policies (MiPAAF) of 26 July 2016, n.188), to PDO and PGI products in general. It identifies PDO and PGI agricultural and food products, including wine products and alcoholic beverages, as new assets to be pledged by means of annotation in special registers. The revolving pledge strengthens the access to credit of numerous strategic companies in the agricultural sector (primarily producers), allowing them to valorize the considerable fixed capital destined to remain deposited in warehouses for a long time before being placed on the market [77].





2. Methods


2.1. Annual Account Statement (AAS) Analysis


The annual account statement (AAS) is mandatory for companies operating as corporations or cooperatives; the AAS is the main document to inform third parties on the trend of a firm’s business [78]. Therefore, the AAS are also freely available to researchers. The adoption of the AAS by the companies allows for a homogeneous information base on a European and national basis. The AAS is the main document, together with the Central Risk Bank of the Bank of Italy, used by banks to assess the creditworthiness of companies. The AAS is drawn up by a company’s board of directors and submitted for approval by its shareholders; the AAS is drafted and approved every year. AAS have been adapted to Italian legislation by the content of the Fourth Directive of the Council of 1978. The regulation of the AAS is governed in Italy by Legislative Decree 18 August 2015, n. 139, which implements European Directive 2013/34/EU. The AAS consists of a balance sheet (BSS), an income statement (IS), and a cash flow statement (CFS).



As regards the balance sheet statement (BSS), the legislation imposes a scheme of opposing sections divided into an asset balance sheet statement (ABSS), expressing the investments, and a liability balance sheet statement (LBSS), expressing shareholders’ equity and debt as sources of capital; LBSS expresses the sources of financing. The total amount of capital invested, classified in ABSS, expresses the total asset (TA) of the firm in a given period; ABSS assumes a classification of values on the destination of the investments in the management of the company; liabilities in LBSS are classified according to the origins of the sources of financing, i.e., of the subjects who have made funds available for the financing, divided by shareholders’ equity and debt, expressed as the total source of capital (TS) [79]. Accounting principles and AAS rules contained in the Italian civil code establish as mandatory a partial reclassification of receivables and payables and the underlying maturity, distinguishing between values with maturities before and after 12 months. We can write the BSS equation as follows [80]:


    A +  Bfa  int   +  Bfa  tan   +  Bfa  fin   +  Cwc i  +  Cwc  ar <  12 m    +  Cwc  ar >  12 m    +  Cwc  o <  12 m    +      Cwc  o >  12 m    +  Cwc  ql   + CL +  D +  =  AE  sc   +  AE r  +  AE Π  + Π + B + C +      Df  <  12 m    +  Df  >  12 m    +  Dwc  ap <  12 m    +  Dwc  ap >  12 m    +  Dwc  o <  12 m    +  Dwc  o >  12 m    +  D -     



(1)




in Equation (1), the left side of ABSS expresses the BSS value of total assets (TA); the right side expresses the value of total liabilities and total sources of capital (LBSS); the sum of all the values on the left side of the equation is the total source of capital (TS). On the left side of Equation (1), A is the value of receivables from shareholders for capital subscription, Bfaint is the value of intangible fixed assets, Bfatan is the value of tangible fixed assets, and Bfafin is the value of the financial fixed assets. Cwci is the working capital inventory, defining the stock value of materials and product stock at the end of financial year. Cwcar<12m is the value of the working capital accounts receivable (commercial credit) in the short period (within 12 months), Cwcar>12m is the value of the working capital accounts receivable (commercial credit) after 12 months, Cwco<12m is the value of the working capital other credits (non-commercial credits) within 12 months, and Cwco>12m is the working capital other credits (non-commercial credits) after 12 months. Cwcql is the working capital investment in a quasi-cash asset; CL is the working capital liquidity; and D+ is the active accruals and deferrals. In Equation (1), on the right side, AEsc is the value of share capital, AEr is the value of the reserves, AE∏ is the value of retained profit, ∏ is the value of net profit for the year. B is the provision for risks and charges, and C is the severance pay to be paid to workers (trattamento di fine rapporto, in Italian). The maturity of this debt is considered short-term because workers are free to resign and are entitled to severance payments on sight. Df<12m is the value of financial debts due within 12 months, Df>12m is the value of financial debts due after 12 months, Dwcap<12m is the value of accounts payable (commercial debt) of working capital due within 12 months, Dwcap>12m is the value of accounts payable (commercial debt) of working capital after 12 months, Dwco<12m is the value of other working capital debts (non-commercial debt) due due within 12 months, Dwco<12m is the value of other working capital debts (non-commercial debt) due after 12 months), and D− is the negative accruals and deferrals. In Equation (1), B + C + Df<12m + Df<12m + Dwcap<12m + Dwcap>12m + Dwco<12m + Dwc0>12m + D− = DT, where DT is the value of total debt. The Italian standard on AAS provides that for smaller firms, combinations of values can be applied so that the AAS does not contain the details of all the values; for this reason, in the research, Equation (1) was reformulated as follows:


  A + BFA +   Cwc  i  + CWCA +  D +  + CL = E + B + C + DFT + DWCS +  D -   



(2)




in Equation (2), left-side of equation, Bfaint + Bfatan + Bfafin = BFA; BFA is the value of the total amount of capital invested in fixed assets; Cwcar<12m + Cwcar>12m + Cwco<12m + Cwco>12m + Cwcql = CWCA; CWCA is the total amount of capital invested in firms’ asset credits, jointly considering commercial credits (Cwcar<12m + Cwcar>12m), non-commercial credits (Cwco<12m + Cwco>12m) and quasi-cash assets (Cwcql); BFA + Cwci + CWCA + CL + D = T, where TA is total asset invested in the firm. On the right side of the equation, we can rewrite AEsc + AEr + AE∏ + ∏ = E, where E is the total value of shareholder capital, defined jointly as equity. Dwcap<12m + Dwcap>12m + Dwco<12m + Dwc0>12m = DWCS; DWCS is the total amount of the source of capital from commercial accounts payable (Dwcap<12m + Dwcap>12m) and non-commercial accounts payable (Cwco<12m + Cwco>12m). The total amount of financial debt could be rewritten as Df<12m + Df<12m = DFT; DFT is the total amount of financial debt, therefore B + C + DFT + DWCS + D− = DT, where DT is the total amount of debt, i.e., capital borrowed from third parties. Equation (2) could be briefly summarized with TA = E + DT where TA is total investment in assets (or total assets), and E + DT = TS, where TS is total sources of capital; therefore, by definition, we have that ABSS = LBSS. Equations (1) and (2) could be properly applied to quantify net working capital (NWC), calculated as the difference between the current assets, expressed in terms of working capital investment (WCIT), and liabilities, expressed in terms of working capital source of capital (WCST), as follows: WCIT = A + Cwci + CWCA + CL + D+, and WCST = B + C + DWCS + D−; therefore, NWC = WCIT − WCST. The net amount of cash due to banks and other financial intermediaries could be expressed in terms of net financial position (NFP) and is expressed as follows: NFP = Df<12m + Df>12m − CL; NFP’s value is the net total amount of financial debt to be repaid to financial institutions. Therefore, Equation (2) could be expressed as follows:


  BFA + NWC = E + NFP  



(3)




In Equation (3), assume that NWC > 0 and NFP > 0; these values express, respectively, an absorption of capital per NWC cycle (as frequently occurs in the Parma PDO ham sector) and that the NFP expresses a source of capital, therefore the presence of loans from financial intermediaries. The cases where NWC < 0, and NFP > 0, are also possible; if NWC < 0, working capital cycle finances the firm’s business and this case is defined as an aggressive working capital policy [81]. If NFP > 0, there is the case in which the company has more active financial resources than passive ones, and, therefore, NFP is an investment and not a source of financing; all these cases are analyzed in the research for the sample firms.



In BBS, the assessment of financial sustainability considers (1) the financial structure, with the ratio between debt (NFP) and equity capital (E) (the DER index is calculated accordingly), and (2) the capital absorption given by the net working capital (NWC). The DER index has an effect on (a) the increased risk of lenders and risk capital holders, which consequently increases the interest rate required to finance the enterprise, and (b) any excess risk and financial constraint on the acquisition of additional capital. The NWC cycle is important to assess financial sustainability because ∆Cwci is to be considered as a positive or negative source of income: Δ(+)Cwci = Δ(+)Π, Δ(−)Cwci = Δ(−)Π. An increase in the NWC determines an increase in profit but not an increase in available cash, and this expresses a misalignment between economic flow (profit) and financial flow (cash flow). All other conditions being equal, an increase in the NWC determines an increase in the CCC and therefore reduces financial sustainability given the increase in the duration of the monetary conversion cycle.



In the AAS, the document that analyzes management performance is the income statement (IS); this document has the purpose of: (1) quantifying the profit created by the firm; (2) expose various intermediate profit margins; (3) isolate the contribution to the management of the firm from different areas of management (operational management, financial management, taxes). IS values are calculated applying the accrual principle; IS therefore does not consider the moment of collection and payment (the financial approach) but the moment of value creation [82,83]. IS could be expressed applying Equation (4), as follows [70]:


     ( S  ±   Δ Cwc  i  +  OR )  −  ( M  + S + R + L +  O )  = VP − MC =  EBITDA        EBITDA −  ( D  +  A )  =  EBIT        EBIT +  ( Ir  −  Ic )    ± W = EBIT + SF + ± W =  Π  bT        Π  bT   − T = Π    



(4)




In Equation (4), S is the total amount of sales (net of discount), ∆Cwci is the annual variation in inventory value. OR is other revenues (positive sources of income, including revenues from equity investments). The change in the value of inventories over time could be related to the aging of products in the PDO Parma ham sector; this value expresses the increases or decreases in value of inventories of products subject to aging. In the event of an increase in the aging period or an increase in the production volume, there will be an increase in the value of the products being aged; vice versa, there will be a decrease in value.



The sum of S, ∆Cwci, Cp, and Os is the value of production (VP); VP is the total amount of value generated by current operations. VP is not a financial value because it does not consider the moment of collection and payment, but it is an economic value because it considers the increase or decrease in the value generated by the company, even if this value has not yet been translated into receipts or payments. M is the total amount spent for raw material acquisition; S is the cost of services; R is the total amount of renting and leasing; and O is the total amount of other costs. The sum of M, S, R, L, and O is the total amount of the monetary cost of production (MC).



The difference between VP and MC is earnings before interest, tax, depreciation, and amortization (EBITDA); EBITDA is the disposable income margin obtained from current operations. D is depreciations A is amortizations. The difference between EBITDA and D + A is earnings before interest and tax (EBIT). EBIT is the main IS margin that expresses the operating profitability of the firm’s management; EBIT is available for the payment of the cost of debt and taxes and, for the residual share, to remunerate the holders of equity capital with profit. SF expresses financial revenues and costs, Ir is interest revenue and Ic is interest charge (Ir − Ic = SF); SF is the result of financial revenues and costs. W is the sum of revaluation and devaluation, where W is the result of the impairments of financial assets. ∏bT is profit before taxes; T is income taxes; ∏ is net profit. A∏ in the BSS is equal to the ∏ of the IS.



In IS, the assessment of financial sustainability is estimated as follows: (1) economic margins (EBITDA and EBIT) are applied to assess the company’s ability to cover the COD and the repayment of financial exposure (the hypothesis, which needs to be verified with the analysis of cash flows, is that these margins are proxies for cash flows), and (2) profit can be distributed to pay dividends to shareholders (also in this case, the assumption is that there is sufficient free cash flow to equity to distribute dividends). Therefore, for the assessment of financial sustainability, it is necessary to proceed with the calculation of CFS, which directly expresses cash flows generated by management, and as such, no approximations are needed.



The application of AAS and IS to evaluate firms’ financial sustainability approach has some limitations: (1) AAS and IS data are influenced by accounting rules, including the rule of prudence for the protection of third parties. The application of AS and IS does not take into account the moment of manifestation of the financial flows, and for this reason it is applied to the cash flow statement (CFS) to assess financial sustainability. CFS is the main document that allows the calculation of financial margins. In agri-food firms, the AAS are an essential source for assessing creditworthiness and can be usefully integrated with sector and market performance data [84]. An early definition considers cash flow to be the sum of an accounting result (profit or EBIT) plus depreciation and amortization [85]. Other researchers express the absorption or generation of cash in the NWC cycle [86,87]. In our research, we apply the indirect CFS method [88,89,90] quantifies CF generated by operations with a starting point that is an income margin (∏ in our case):


    Π +  ( D  +  A )  + SF =  CF        CF ±  Δ NWC  = OCF     OCF ±  Δ FA  = UFCF     UFCF − SF = FCFE    



(5)







In Equation (5), CF is cash flow, OCF is operating cash flow, UFCF is unlevered free cash flow, and FCFE is free cash flow to equity. In the analysis of CFS, it must be considered that the change in the value of the inventory has the opposite effect compared to what is observed in IS. In IS, an increase in inventory value causes an increase in economic margins, and vice versa. In CFS, an increase in inventory value causes a reduction in OCF, and vice versa. In our research, OCF assumes a key role because it is a financial margin net of changes in the value of the inventory; OCF then considers the absorption or generation of liquidity that derives from the production aging cycle. UFCF is therefore the cash flow available, for the remuneration of financial debt and equity capital. UFCF could be considered a cash flow measure available for the payment of interest and the reduction, discretionary and otherwise, of the financial debt. Consequently, FCFE is the cash available for the distribution of ∏ in terms of dividends. Only if FCFE > 0 occurs is it possible to pay a dividend to shareholders. If UFCF is < 0, the firm would not be able to pay the cost of debt (SF). Only UFC > SF guarantees the ability of firms to repay the cost of any debt.



CFS is applied to directly evaluate financial sustainability without approximations caused by the time lag between the economic cycle and the financial cycle. Financial margins express the generation of available cash flows, each at a different stage of management: (1) OCF expresses the sustainability of operational management; (2) UFCF expresses the sustainability of debt cost payment; and (3) FCFE expresses the sustainability of dividend distribution to shareholders. To calculate the financial sustainability, it is therefore necessary to apply the financial margins defined above (CF, OCF, UFCF, FCFE) with respect to the economic margins (EBITDA and EBIT) in terms of: (1) payment of the cost of debt; (2) repayment of the financial debt (NFP). Due to the provisions of the Civil Code, the calculations on the AAS of the sample do not allow for the breakdown of financial and non-financial debts. Again, in the CFS analysis, the difference between CF and OCF is calculated only considering the change in the value of the inventory stock; in fact, not all AAS indicate the change in the complete range of credits and debts of working capital. In the research, it was chosen to express FCFE = UFCF − SF and not FCFE = UFCF − SF − DR, where DR is a non-discretionary payment of NFP, because DR is not a mandatory data in AAS; therefore, it is not available data in the public database.




2.2. Interest Coverage Ratios (ICRs)


Several studies in the literature on the prediction of bankruptcy apply interest coverage ratios (ICRs) to explain the state of financial distress at firms [91,92,93]. In ICRs calculations with an economic approach, EBITDA and EBIT are widely applied to approximate cash flow in assessing the financial sustainability of the operating cycle and to quantify the cost of debt service capacity. In our research, as shown in other research, the applied ICRs are calculated with a financial approach, thus considering financial margins derived from CFS (CF, OCF, and UFCF). In fact, financial margins directly express the CF generations, without any approximation as is necessary in the case of ICRs calculated with an economic approach. Some authors have calculated ICRs with the numerator EBIT regarding the topic of tax shield and deductibility of interest expense [94]; other authors have analyzed the application of ICRs to calculate the solvency of the listed companies, always calculating with EBIT in the numerator [95], while other research has used the same methodology for SMEs [96]. Other authors have preferred a calculation of ICRs using the EBITDA margin in determining the credit rating [97] and in determining covenants in financing operations [98,99], along with the extension to firms operating in the food sector [100].



In the research, we would propose a panel of 5 ICRs to be applied to the firm’s sample data. The ratios are divided as follows: (1) Ratios ICR1 and ICR2 are marked with “ea” letters expressing an economic (earnings) approach and assume the denominations ICR1ea and ICR2ea; (2) ratios from ICR3 to ICR5 are marked with “cfa” letters expressing a cash flow approach and assume the denominations ICR3cfa to ICR5cfa. Traditional (economic) ratios are expressed with an asterisk (ICR1ea* and ICR2ea*); in fact, ICRs with an economic approach (EBITDA and EBIT based ICR) could be considered more traditional if compared with “cfa” ICRs. ICRs, calculated with a financial approach, are marked with two asterisks (ICR3cfa**, ICR4cfa**, and ICR5cfa***), respectively CF, OCF, and UFCF based ICRs. ICRs with a “cfa” approach could be usefully applied in the PDO Parma Ham sector because; (1) CF is expressive of the cash flow available to pay the cost of debt and it does not consider financial absorption due to the NWC cycle; (2) OCF is expressive of the cash flow available to pay the cost of debt even considering financial absorption in the NWC cycle, including stock values in the cycle of inventories for the aging of food products. The ICRs calculated with an economic approach are expressed as follows:


     ICR 1 ea *  =  EBITDA : SF       ICR 2 ea *  =  EBIT : SF     



(6)







ICR1ea* and ICR2ea* express the firm’s capacity to pay the cost of debt, having EBITDA and EBIT as available margins to pay the cost of debt. Financial sustainability valuation on the basis of these ICRs may give incorrect results due to an overestimation or underestimation of the debt service coverage capacity. However, this approach is the one most frequently applied in corporate practices and also in rating systems to assess access to bank credit, as suggested by Basel III Agreements [101,102,103]. In our research, ICRs are calculated using the “cfa” approach, as suggested in other research for firms in the food sector characterized by high capital absorption in the cycle of fixed assets or working capital [104]. This is the case for Parma Ham PDO firms. The “cfa” ICRs are calculated as follows:


     ICR 3 cfa * *    =  CF : SF       ICR 4 cfa * *  =  OCF : SF       ICR 5 cfa * *  =  UFCF : SF     



(7)







ICR3cfa**, ICR4cfa**, and ICR5cfa** express the company’s ability to cover the result of the financial management area with financial margins (CF, OCF, and UFCF, respectively); these ratios, classified as “cfa” ICRs, are proposed in the article in a comparison with “ea” ICRs; we write ICRsEA and ICRsCFA, respectively, to jointly indicate the ICRs calculated with an economic approach and with a financial approach




2.3. Financial Ratio Analysis (FRs)


The analysis of the financial ratios (FRs) is based on the accrual principle, starting from the AAS data and taking into account the creation of value over time derived from management facts. FRs can provide information on the economic trend as well as on the equity and financial aspects of firms’ management [105,106,107,108]. FRs methodology makes it a comparison between companies of different sizes and from different sectors. This financial reporting application had its first application in the financial offices of the DuPont Company, which used an integrated reporting system to evaluate the performance of managers and the return on equity capital [109,110,111,112,113]. FRs, based on accounting data, are ratios between AAS book values; therefore, they are influenced by accounting principles mandatory for AAS approval [114].



A widely applied profitability FR is return on equity (ROE); ROE aims to quantify the return on equity available for shareholders of the company. ROE can be expressed as the ratio between net income (∏) and equity capital (E), as follows: ROE = ∏:E. ROE is applied to calculate the value for shareholders in investing in equity capital; for this reason, it is necessary: (1) ROE > 0, because if ROE < 0 there are losses and it follows that the equity value decreases; (2) ROE > Ke, where Ke is the cost of using equity capital. ROE must guarantee a return not only greater than zero but also greater than the minimum return expected by the shareholders (Ke), given the cost of using capital in alternative investments and considering the risk profile. The return on assets (ROA) compares the operating income with the total capital invested in the firm; ROA is the ratio between the earnings before interest and tax (EBIT), and the total asset (TA): ROA = EBIT:TA; ROA expresses the annual percentage yield of each unit of capital invested in a firm, regardless of the cost of debt and the taxes. ROA needs to be able to: (1) pay the cost of debt; (2) pay the cost of taxes; and (3) maintain a margin to remunerate equity holders.



The FR that expresses the cost of debt is the return on debts (ROD); the ROD aims to quantify, in percentage terms, the average cost of the debt. ROD is the ratio between the economic result of financial management (SF) and net financial position (NFP), as follows: ROD = SF:NFP. The joint use of AAS and IS makes it possible to calculate the ROA and ROD ratios and verify the financial leverage effect (ROA > ROD).



Among RFs, when analyzing the structure of capital sources, the debt equity ratio (DER) is calculated as the ratio between E and NFP, as follows: DER = NFP:E. DER expresses the level of financial debt; DER is frequently applied to analyze the financial strength of a firm’s capital structure [115].



The expression of ROE, ROA, and DER allows ROE [116] to be decomposed with the additive formulation. If we assume that the firm pays taxes on the basis of a single tax rate (Tm) and the tax base is equal to ∏bT, we can express as follows:


  Roe =   Roa +   Roa −   SF    D T        NFP  E      1 −  T m    =   Roa +  ( Roa  −  Rod )    NFP  E      1 −  T m     



(8)




Based on Equation (8), an increase in the difference between return ROA and return ROD results in a change in the same sign of net profitability (ROE). If ROA > ROD, the firm applies positive financial leverage; this is the case in which the capital invested in the firm is able to generate a return (ROA) higher than the cost (ROD) to be paid for its financing.



In order to quantify the duration of the NWC financial cycle, three main financial ratios for the NWC duration are frequently applied [86,117,118]: (1) AR_DAYS, as follows: AR_DAYS = CWCS × 365:S; this expresses the length of the payment deferral given for accounts payable, in days; (2) AP_DAYS, as follows: AP_DAYS = DWCS × 365:S; this expresses the length of the payment given by suppliers, in days; (3) INV_DAYS, as follows: INV_DAYS = WCii × 365:S; expresses the length of inventory rotation in days. To measure the duration of working capital in days, many researchers apply measures based on the duration of NWC in days (NWC_DAYS), thus expressing the so-called Cash Conversion Cycle (CCC) [119,120,121,122,123].



For the purposes of assessing financial sustainability, profit margins (EBITDA, EBIT, and ∏) do not take into account the effect of sales not collected from customers, purchases not paid to suppliers, and changes in the value of inventories. ∏, calculated with the economic approach, may differ from the cash flow available for distribution to shareholders. This is caused by the misalignment between the business cycle (value creation) and the financial cycle (cash flows). Any deviations between the economic and financial cycles must be highlighted so as to identify the risks of (1) the financial non-sustainability of payment of operating debts, (2) the financial non-sustainability of payment of the COD, and (3) the impossible distribution of dividends to shareholders.





3. Results


3.1. Research Plan


The research has as its object the analysis of data from companies operating in the PDO Parma Ham sector; for the composition of the sample, the procedure was as follows:




	
The companies operating in the Parma PDO Ham sector, 140 in number, are registered in the Consortium of Parma PDO Ham, and the names of the companies, the address of the headquarters, and the VAT number of each company are public data that were used to locate the list of companies. The companies which, even if they were registered in the Consortium in the past, have therefore been excluded from the database; therefore, in addition to the companies voluntarily canceled by the Consortium, also the companies that went bankrupt or started bankruptcy proceedings in the Court were excluded from the sample.



	
As known, it is mandatory in Italy only for corporations (società a responsabilità limitata, società per azioni e società in accomandita per azioni, in Italian) to file their AAS every year in the Business Register (Registro delle Imprese, in Italian); partnerships and sole proprietorships (società in nome collettivo or società in accomandita semplice, in Italian) do not file the AAS. The research showed that 31 firms are sole proprietorships or partnerships; the AASs of these companies are not available in public databases, so they were not included in the research database.



	
Data from the Business Register showed that: a further 1 company, still registered in the Consortium, went bankrupt; 3 companies are in liquidation and no longer carry out operating activities; and for 2 joint-stock companies, the AAS is not available at the Companies Register. The sample was therefore reduced to 103 companies out of 140.



	
Of the 103 companies whose AAS are available, data were extracted free of charge using the AIDA database made available by the University of Parma for research purposes. The AAS are freely available to all interested parties, for a fee, at the Business Register office held at the Chambers of Commerce; data extraction can take place online in electronic format or on a spreadsheet database. All data used for research are therefore public, and the research is replicable. Data extraction covered a 10-year series, which is the longest series available in the database. However, some firms do not have a 10-year series available, so the database observations are not 1030, which is equal to 103 firms over 10 years, but 959 only.



	
Analyzing the database, it emerged that the useful observations are not 959 in fact; in fact, of the 959 observations, 119 cannot be used for research because they are from companies that do not provide the minimum information necessary to carry out the analyses of the AAS. In this phase of the elaboration, two companies have been eliminated from the database.



	
A total of 840-year-old firms have been considered in the research, and each observation corresponds to a financial year. The final database uses data from 101 companies for a total of 840 observations. It appears that the complete 10-year series is not available for all companies in the sample, with 170 missing financial year data. The extracted firms have all the data available for a time series covering the financial years 2012 to 2021. Data analysis was performed with IBM™ SPSS Statistics release 29.








In order to evaluate the results of the research, it is therefore necessary to consider that: (a) the sample of companies includes companies registered in the Parma PDO Ham Consortium today, but companies no longer registered are not considered, including companies subject to insolvency procedures; to carry out an analysis on the risk of bankruptcy, these companies excluded from the database must also be considered; (b) sole proprietorships and partnerships were excluded from the sample, and, among the 103 enterprises whose data were extracted, 109 AAS observations were excluded from the survey, mostly SMEs; however, the data of the excluded companies are not available because only joint-stock companies are required to draft and file AAS; (c) the data of the AAS analyzed have not been revalued for inflation; (d) the data analysis must take into account that in 2020 and 2021, the companies in the sample were affected, as in the case of the entire national economy, by the COVID-19 pandemic; the effect of the pandemic on AAS is not the subject of the research, and the AAS for the years 2020 and 2021 have been treated without adjustments.



The sample of companies includes all members of the PDO Parma Ham Consortium; the only companies for which the data are not available in public registers have been excluded; it was therefore not necessary to choose a random sample because the entire sector of companies under study is represented. Parma PDO ham was chosen as a food product because: (1) pig breeding characterizes many regions of northern Italy; it is one of the major national productions of meat and related industries are significant; (2) Parma PDO Ham has a consolidated production tradition in the province of Parma, is linked to food traditions and is the basis of local gastronomy and attracts gastronomy tourism; the product is exported and is widely known all over the world; (3) Parma PDO ham also attracts investments from large food groups based not only in the province of Parma, but throughout Italy and therefore contributes to the socio-economic development of the local area.



The data sample considers the years 2020 and 2021; in recent years, the performance of companies has been influenced by the pandemic caused by the COVID-19 virus. As exposed by some recent research [124], it is necessary to analyze how COVID-19 influences the existing relationship between corporate governance and firm performance. Further research developments could be issued on this topic. The Parma PDO ham sector can benefit from technological innovation; as other studies have highlighted, block chain technology can provide, even for food production, greater transparency and traceability so as to reduce opportunistic behavior, creating stable and sustainable supply relationships over time [125] and thus reducing information asymmetries [126].




3.2. Descriptive Statistics


Recent research on agri-food companies has highlighted a negative relationship between size and profitability in the case of US agricultural cooperatives [20]. In the Food and Beverage (F&B) sector listed on the Indonesia Stock Exchange, recent research [21] shows that the current ratio and current liability to inventory ratios have a negative effect on profit growth, while the total asset turnover, net profit margin, and sales growth ratios have a positive effect. In the European Union, other research has shown that, in an organic agricultural firm, size affects return on assets, cost ratios, liquidity, and debt [22]. Recent research has also involved the application of FRs to farms [23,24,25,26] and related renewable energies [27], thus analyzing the effect on reducing the carbon footprint [28]. Other recent researches are interested in the creation of value and have shown that firm value is not influenced by the cost of debt (COD), while cost of equity (COE) has a negative effect and cost of capital (CO) thus expressing that COD and COE have a negative effect on firm value, while COC and CS have a positive effect [29].



The analysis of the sample firms first considers BSS (Table 1). The data analysis allows to highlight some results:




	
In ABSS data show: (a) capital intensity of the companies in the sector; the capital intensity (TA:VP) has a mean of 1.25 and a median of 1.49, with asymmetry (g)1 positive (21.46) and kurtosis (g2) high (536.66); (b) capital absorption is concentrated in inventories (31.34% of TA), €11,484,443 mean and €6,511,026 median values; (c) the first capital absorption item is in fixed assets (37.39% of TA), €13,701,977 mean and €4,121,345 median values, and receivables absorb 25.13% of TA), €9,209,464 mean and €2,679,294 median values; all ABSS values have g1 > 0 and g2 > 0; g1 and g2 median values of TA are 5.76 and 41.57 respectively.



	
In LBSS data show: (a) equity capital (E) is on average 32.95% of TS, €12,076,678 mean and €5,191,512 median values; financial debts (DFT) are the first source of financing, 35.15% of TS, €12,882,786 mean and €5,280,146 median values; (b) Passive sources of working capital (DWCS) are 27.12% of TS, €9,209,464 mean and €2,679,294 median values; all LBSS values have g1 > 0 and g2 > 0; g1 and g2 median values of TA are 5.70 and 38.48 respectively.








In order to evaluate FA and NWC’s capital absorption and financial leverage (DER), the BBS data in functional form (Table 2) show that:




	
FA is the first asset, accounting for 59.90% of the investment in FA + NWC; therefore, NWC absorbs 41.10% of the FA + NWC investment. Note that NWC > 0 on average, thus expressing that in the sample NWC expresses an absorption, and not a source, of capital, therefore considering that NWC > 0 in 747 cases out of 840 (NWC < 0 in 93 cases); note that, considering the median values, NWC > FA expresses the median level of capital absorption in the NWC cycle; FA has values g1 = 6.65 and g2 = 54.33; NWC has values g1 = (−)0.91 and g2 = 16.09.



	
E is the first source of capital, being 52.80% of E + NFP; therefore, NFP absorbs 47.20% of the E + NFP. Note that NFP > 0 on average, thus expressing that in the sample NFP expresses a source, of capital, therefore considering that NFP > 0 in 726 cases out of 840 (NPF < 0 in 112 cases); even for median values, E > NFP; E have values g1 = 0.56 and g2 = 20.49; NWC have values g1 = 3.74 and g2 = 17.99.








The analysis of the sample firms then considers IS (Table 3). The data analysis allows us to highlight some results:




	
S value are: mean €39,898,889 and median €9,437,864; the highest cost item is M which absorbs 70.51% of S. Services and labor costs absorb, respectively, 16.86% and 8.33% of S.



	
Monetary costs absorb 96.92% of S and, consequently, EBITDA is 5.16% of S; EBITDA is affected by an increase of 0.80% in inventory value and 1.28 of other revenue. EBITDA shows g1 = 6.37 and g2 = 58.21; non-monetary costs absorb 3.18% of S and, consequently, EBIT is 1.98% of S; EBIT shows g1 = (−)11.09 and g2 = 240.72.



	
SF and W absorb respectively 0.64% and 0.24% of S; therefore, ΠbT is 1.10% of S; T absorbs 0.64% of S; therefore, Π is 0.47% of S (g1 = −20.96 and g2 = 512.42); SF > 0 in 82, therefore SF is a source of income and SF < 0 in 764 cases, out of 840, therefore representing a cost.



	
Analysis of IS margins shows that: (a) EBITDA > 0 in 770 cases out of 840 (EBITDA < 0 in 76 cases); (b) EBIT > 0 in 713 cases out of 840 (EBIT < 0 in 113 cases); (c) ΠbT > 0 in 672 cases out of 840 (ΠbT < 0 in 174 cases); (d) Π > 0 in 661 cases out of 840 (Π < 0 in 185 cases).



	
The comparison between EBIDTA/EBIT and SF shows that: (a) EBITDA > SF in 746 cases out of 840 (EBITDA < SF in 94 cases); (b) EBIT > 0 in 672 cases out of 840 (EBIT < SF in 168 cases).



	
The collateral guarantee allows lenders to be able to claim other assets, distinct from the company assets, or to acquire specific privileges on parts of the company assets. The pledge in general and the revolving pledge specifically are important forms of collateral for companies operating in the PDO Parma Ham sector.








The analysis of the sample firms then considers CFS (Table 4). The data analysis allows to highlight some results:




	
CF values are: mean €1,708,127 and median €534,617; CF is 4.28% of S; OCF values are: mean €1,389,236 and median €311,406; OCF is 3.48% of S; UFCF value are: mean €193,473 and median €534,617; UFCF is 0.48% of S; FCFE value are: mean €−60,712 and median €−20,778; CF is −0.15% of S.



	
Analysis of CFS margins shows that: (a) CF > 0 in 780 cases out of 840 (CF < 0 in 66 cases); (b) OCF > 0 in 614 cases out of 840 (OCF < 0 in 232 cases); (c) UFCF > 0 in 451 cases out of 840 (UFCF < 0 in 395 cases); (d) FCFE > 0 in 408 cases out of 840 (FCFE < 0 in 438 cases).



	
The comparison between CF/OCF/UFCF and SF shows that: (a) CF > SF in 750 cases out of 840 (CF < SF in 90 cases); (b) OCF > 0 in 561 cases out of 840 (OCF < SF in 279 cases); (b) UFCF > SF in 406 cases out of 840 (UFCF < SF in 434 cases).









3.3. Financial Ratios (FRs) Analysis


The analysis of the sample data (Table 5) presents the following results for the FR:




	
Return on equity capital (ROE) has values g1 = (−)0.91 and g2 = 16.09 value (−1.34%) while the median value is positive (2.79%); ROE > 0 in 661 cases out of 840 (ROE < 0 in 179 cases); ROE has values g1 = (−)14.82 and g2 = 258.79.



	
Return on asset (ROA) has positive mean (2.56%) and the median values (+2.40%); ROA > 0 in 708 cases out of 840 (ROA < 0 in 132 cases); ROA has values g1 = (−)3.48 and g2 = 39.29.



	
Return on debts (ROD) has a positive mean (1.28%) and median value (1.90%); ROD has values g1 = (−)26.26 and g2 = 738.10.



	
Cost effectiveness analysis compares ROA and ROD; if ROA > ROD, the return on invested capital is higher than the cost of financial debt, and therefore the use of financial leverage generates profit; ROA > ROD in 453 cases out of 840 (ROA < ROD in 387 cases).



	
Financial leverage (DER) has a mean value of 156.87% and a median value of 93.39%; DER has values g1 = 6.49 and g2 = 80.14. it is noted that, for the median value, DER < 1 and, therefore, E > NFP; it is confirmed that E is the first source of financing for the firms in the sample.








The data on the duration of the working capital cycle (Table 5) show that:




	
INV_DAYS has a mean value of 240.70 and a median value of 218.82; INV_DAYS has values g1 = 18.25 and g2 = 449.64; INV_DAYS > 360 (360-day, 12 months, aging period) in 164 cases out of 840 (INV_DAYS < 360 in 676 cases); INV_DAYS > 360 (420-day, 14 months, aging-period) in 96 cases out of 840 (INV_DAYS < 420 in 744 cases).



	
AR_DAYS has a mean value of 130.84 and a median value of 95.76; AR_DAYS has values g1 = 11.80 and g2 = 197.41.



	
AP_DAYS has a mean value of 142.60 and a median value of 52.29; AP_DAYS has values g1 = 7.29 and g2 = 68.11.



	
The duration of NWC in days (NWC_DAYS), expressed by the cash conversion cycle (CCC), has a mean value of 228.94 and a median value of 212.41; NWC_DAYS has values g1 = 14.02 and g2 = 350.21.








Data confirm, as revealed by various researches, that the FRs have an asymmetric distribution and flattening characteristics of the distribution in a platycurtic or leptocurtic way.




3.4. Interest Coverage Ratios (ICRs) Analysis


Data analysis of the ICRs expresses the ability of companies to pay the cost of debt, thus verifying financial sustainability. Two approaches are used in the research, as exposed in the method part: (1) more traditional ICRs (ICR1ea* and ICR2ea*) calculate sustainability using economic margins; (2) the applied and researched ICRs (ICR1cfa**, ICR2cfa**, and ICR3cfa**) calculate sustainability using financial margins. Note that the economic margins approximate the liquidity generated by management but do not express it directly; liquidity is expressed directly by financial margins. The cost of debt represents both a cost and a negative financial flow and, therefore, is a homogeneous value with respect to the financial margins while it is inhomogeneous with respect to the economic margins.



The results of the analysis of the ICRs show a result common to all indices: the mean value is distorted by the presence of anomalous values, as evidenced by mean values that are very different from the median values, resulting in a strong asymmetry and kurtosis. Having made this observation, the analysis will be limited to commenting only on the median values, which are less sensitive to outliers than the average values.



The data on the duration of the working capital cycle (Table 6) show that:




	
ICR1ea* has median value 5.29; ICR1ea* > 1 in 681 cases out of 840 (ICR1ea* < 1 in 164 cases).



	
ICR2ea* has median value 2.54; ICR2ea* > 1 in 623 cases out of 840 (ICR2ea* < 1 in 222 cases).



	
ICR3cfa** has median value 4.56; ICR3cfa** > 1 in 685 cases out of 840 (ICR3cfa** < 1 in 160 cases).



	
ICR4cfa** has median value 2.81; ICR4cfa** > 1 in 496 cases out of 840 (ICR4cfa** < 1 in 349 cases).



	
ICR5cfa** has median value 0.04; ICR5cfa** > 1 in 384 cases out of 840 (ICR5cfa** < 1 in 461 cases).








The analysis of the data from the ICRs shows that, whatever the calculation system, a significant number of companies in the sample show that the payment of the cost of the debt cannot be sustained; this percentage is 19.52% for ICR1ea*, 26.43% for ICR2ea*, 19.05% for ICR3cfa**, 41.55% for ICR3cfa**, and 54.88% for ICR3cfa**. Financial non-sustainability calculated with the ICRs affects about 2 out of 10 companies in the sector if the calculation is carried out with the first 3 ICRs, while the percentage rises to about 5 out of 10 companies for ICRs 4 and 5. The analysis confirms that companies in the sector present frequent cases of financial non-sustainability of the cost of debt, as already highlighted by the ROA/ROD comparison. A further analysis is carried out in the paragraph dedicated to the difference between the median values of the ICRs.




3.5. Correlation Analysis


The analysis presents the results of the correlation AAS variables, as follows:




	
A first analysis is carried out to verify the correlation between economic margins and profit margins.



	
A second analysis is carried out to verify the correlation between FRs and some AAS variables and margins.








For each calculation, the result is shown, and some premises for the results are illustrated. To quantify relations between values, it is first necessary to verify the normality of the distribution of ratios by applying the KSD (Kolmogorov-Smirnov D statistic) method; KSD shows that all data series do not follow a normal distribution. We then apply a nonparametric approach to the correlation (Spearman’s rho).



The correlations between AASs’ economic and financial margins (Table 7) show that:




	
EBITDA is correlated with EBIT, Π, CF, UFCF, while it is not correlated with OCF and FCFE.



	
EBIT is correlated with EBITDA, EBIT, CF, and UFCF, while it is not correlated with FCFE.



	
Π is correlated with all margins: EBITDA, EBIT, CF, OCF, UFCF, and FCFE.



	
CF is correlated with EBITDA, EBIT, Π, CF, OCF, UFCF, while it is not correlated with OCF and FCFE.



	
OCF is correlated with EBIT, Π, CF, UFCF, FCFE, while it is not correlated with EBITDA and CF.



	
UFCF is correlated with all margins: EBITDA, EBIT, Π, CF, OCF, UFCF, FCFE.



	
FCFE is correlated with Π, UFCF while it is not correlated with EBITDA, EBIT, CF, OCF.








It is to be noted that the economic and financial margins are generally correlated with each other (16 correlations out of 21 are statistically significant); all correlations are positive (21 out of 21), and this is consistent with economic theory. FCFE correlates with a small number of margins (3 out of 6 correlations are statistically significant).



For correlations between FRs and some AAS variables and margins, first we have to consider two size-variables: (1) SIZE_1 is the ratio between TA of the observation (total invested assets of the company in the year observed) and the median of TA in the sample; SIZE_1 expresses a measure of the relative size of the company with respect to the sample taking into account the investments made (TA); if SIZE_1 > 1, then the observation has investments in TA greater than the median of the sample of 840 observations, and vice versa. (2) SIZE_2 is the ratio between S of the observation (total turnover of the company in the year observed) and the median of S in the sample; SIZE_2 expresses a measure of the relative size of the company with respect to the sample, taking into account the turnover (S); if SIZE_2 > 1, then the observation has a turnover greater than the median of the sample of 840 observations, and vice versa. Correlations (Table 8) show that:




	
ROE is positively correlated with ROA and SIZE_2, negatively with ROD, DER, and CCC, while it is not correlated with SIZE_1.



	
ROA is positively correlated with ROE and SIZE_2, negatively with DER, while it is not correlated with ROD, SIZE_1, and CCC.



	
ROD is positively correlated with DER, negatively with ROE and CCC, while it is not correlated with ROA, SIZE_1 and SIZE_2.



	
DER is positively correlated with ROD, SIZE_2, and CCC, negatively with ROE and ROA, while it is not correlated with SIZE_1.



	
SIZE_1 is positively correlated with SIZE_2, negatively with CCC, while it is not correlated with ROE, ROA, ROD, and DER.



	
SIZE_2 is positively correlated with ROE, ROA, DER, and SIZE_1, negatively correlated with CCC, while it is not correlated with ROD.



	
CCC is positively correlated with DER and negatively correlated with ROE, ROD, SIZE_1, and SIZE_2, while it is not correlated with ROA.








The analysis shows that 14 correlations out of 21 are statistically significant; 7 correlations are positive (7 out of 14), and 7 correlations are negative (7 out of 14). The data show that: (1) DER is positively correlated with ROD; this indicates that an increase in financial debt increases the cost of debt; (2) SIZE_2 is positively correlated with ROE and ROA. This indicates that larger firms (by turnover) have higher profitability, and SIZE_1 is not correlated with ROE, ROA, ROD, and DER; (3) DER is negatively correlated with ROE or ROA, so an increase in leverage is negatively correlated with the return on equity and invested capital; (4) the duration of the CCC is negatively correlated with the ROE, and this expresses that an increase in the duration of the monetary conversion cycle is negatively correlated with the return on equity capital.




3.6. Comparison between ICRs Values


The ICRs are applied to assess the ability to pay the cost of debt of the firms in the sample; however, it is necessary to calculate whether there are significant differences between the ICRs. In this way, it is possible to identify the most reliable ICRs to evaluate the financial sustainability of the payment of the debt. As shown, the KSD statistic shows that all ratio distributions do not follow the normal distribution. Therefore, a nonparametric approach for paired data (Wilcoxon’s paired sample t-test) was applied to test the null hypotheses of the medians’ equality. The analysis tests the following 10 null hypotheses:



H1. 

The ICR1ea* and ICR2ea* ratios have equal medians in the firm’s sample.





H2. 

The ICR1ea* and ICR3cfa** ratios have equal medians in the firm’s sample.





H3. 

The ICR1ea* and ICR4cfa** ratios have equal medians in the firm’s sample.





H4. 

The ICR1ea* and ICR5cfa** ratios have equal medians in the firm’s sample.





H5. 

The ICR2ea* and ICR3cfa** ratios have equal medians in the firm’s sample.





H6. 

The ICR2ea* and ICR3cfa** ratios have equal medians in the firm’s sample.





H7. 

The ICR2ea* and ICR5cfa** ratios have equal medians in the firm’s sample.





H8. 

The ICR3ea* and ICR4cfa** ratios have equal medians in the firm’s sample.





H9. 

The ICR3ea* and ICR5cfa** ratios have equal medians in the firm’s sample.





H10. 

The ICR4ea* and ICR5cfa** ratios have equal medians in the firm’s sample.





The analysis tests (Table 9) show that:




	
It is possible to reject the null hypothesis of equality between medians by applying a two-sided test with a 1% significance in 9 out of 10 cases; only the ICR2 and ICR4 comparison confirm the null hypothesis of equality between EBIT-based and OCF-based ICRs; this means that the two ICRs can be used alternatively without finding a difference between the medians.



	
The analysis of the signs of the ranks shows: (1) ICR2 < ICR1 (ranks) as necessary since EBIT ≤ EBITDA by definition; ICR3 < ICR1, ICR4 < ICR1, ICR5 < ICR1 (ranks) as necessary since EBIT ≤ EBITDA by definition; this highlights that the use of EBITDA-based ICRs, with EBITDA used as a proxy for CF, determines an overestimation of the effective financial sustainability of the cost of debt, which is correctly estimated using CF-based ICRs, since the cost of debt is paid with available CFs;



	
By number of ranks, ICR3cfa** > ICR4cfa** > ICR5cfa**. This gives information on the absorption of cash flows for the firms in the sample in the different phases of CFS, as expressed by the CF-based ICRs. Financial ICRs with “a higher number” (ICR4cfa** and ICR5cfa**) are restrictive but could be considered more reliable, and more correctly restrictive, in calculating the financial sustainability of the payment of the cost of the debt.










4. Discussion


The companies in the PDO Parma Ham sector are confirmed as capital-intensive companies. The capital intensity of the firms in the sample (median value: 1.49) and the median inventory turnover (median value: 218 days) confirm the capital intensity. This is due to the provision of the production disciplinary, which provides that the minimum duration of the aging of PDO Parma ham is 14 months, or approximately 420 days; the minimum maturation was increased from 12 to 14 months in 2019, and the relative effect therefore only occurs on a part of the series of AAS analyzed. Capital intensity also considers investments in FA and not just inventory; this determines an increase in the value of the index: 511 observations have capital intensity greater than 1 and 329 less than 1; (b) 206 observations have credit rotation greater than 420 days and 634 less than 420. Therefore, in the majority of observations (634 out of 840), the companies in the sector implement strategies to reduce inventory rotation with respect to the minimum forecast of Ham curing di Parma PDO required by the specification. Since the company data do not allow us to understand what these strategies are, at the moment it is possible to hypothesize that: (1) the companies modify the production mix by working with, in addition to PDO Parma ham, other less aged products. Considering the 2021 data alone, the companies in the sample have sales revenues of €3835 billion; this value is higher than the estimate of the production value of Parma PDO ham alone made by the Consortium, which is equal to €650 million; therefore, it can be estimated that approximately €2.2 billion of the revenues of the companies in the sample are related to other productions.



The duration of NWC_DAYS is a crucial task in the case of Parma PDO Ham companies; the production specification of Parma PDO ham requires companies to season raw ham with an increase in NWC_DAYS. This result emerges in our analysis from the joint analysis of ABSS data and company cycle duration indices (CCC, INV_DAYS, AR_DAYS, AP_DAYS). The increase in the duration of NWC_DAYS caused by the aging cycle determines an increase in the financing requirement, and this requires (1) the raising of resources in terms of equity or financial debts to finance the increase in the duration of NWC_DAYS and (2) the calculation of the cost of these resources and the comparison of the cost with the remuneration of the invested capital. It should also be noted that companies, especially SMEs, have worse access to the capital market and, as a result, may find it difficult to finance an increase in the duration of NWC_DAYS. An increase in the value of the product stock determines an increase in NWC_DAYS, and this implies the need to find the necessary financial resources.



Research shows that agri-food companies in the sector have a long processing cycle, also due to production regulations; this must be considered because there is a misalignment between economic results and financial flows. If NWC_DAYS is positive, it means that the company needs time, expressed in the duration of NWC_DAYS in days, to transform its cash outflows to pay for supplies into cash. Conversely, if NWC_DAYS is negative, the company collects its receivables derived from the transformation of the products before paying for its supplies; we can express NWC_DAYS as follows: NWC_DAYS = AR_DAYS + INV_DAYS − AP_DAYS, where NWC_DAYS is the length of the NWC in days. An increase in AR_DAYS and INV_DAYS and a decrease in AP_DAYS (thus expressing an increase in the NWC cycle duration, which is given by an increase in the NWC_DAYS value) determine an increase in the capital investment that is to be forcibly financed with debt (DT) or equity (E) capital.



It emerges that the larger companies reduce the inventory, reduce the terms of collection from customers, and manage to reduce the terms of payments to suppliers; it is conceivable that these companies, by reducing the duration of the cycle of INV_DAYS and AP_DAYS, can pay suppliers faster.



In 2021, out of 88 observations, the first decile (9 observations) generates €2392 billion in revenues, and the second decile (further 9 observations) generates another €684 million in turnover. The top 2 deciles (18 observations) generate 81.4% of total 2021 revenues, equaling €3.112 billion. The turnover in excess of the production of PDO Parma ham is therefore mainly concentrated in larger companies. The first 2 deciles have a mean lifespan of CCC 66.46 and a median of 67.11; the mean duration of INV_DAYS is 80.57 median and 85.52 mean. To evaluate differences in strategy, the 2021 data of the last five deciles are analyzed, made up of companies with the lowest turnover (44 observations); these companies, equal to 50% of the 2021 sample, generate 81.4% of the total revenues in 2021, equal to €182 million; these enterprises have an average duration of CCC of 302.30 and a median is 266.00. The average duration of INV_DAYS is 255.86 and the median of 271.97. It is therefore confirmed that the larger companies that belong to the first 2 deciles by turnover have low CCC and INV_DAYS durations, in any case lower than the minimum duration of the Parma PDO ham aging, and this confirms that they implement strategies for differentiating production towards products with a shorter cycle time of CCC and INV_DAYS. This is found to a lesser extent in smaller firms by turnover (5 deciles), which have longer durations than both INV_DAYS and CCC. The result is confirmed by the negative correlation between SIZE_1 and CCC.



As regards the analysis of the income statements of the companies in the sample, it emerges that the companies make little use of labor compared to other production factors; in fact, L affects S on average by 8.33%. The first cost item of the companies in the sample is the purchase of the raw material (70.5% of S) and thus confirms, as evidenced by various literature, the importance of supply chain relationships in agri-food companies to guarantee continuity, quality, and low volatility of raw material prices over time [127,128,129,130]. This figure may explain why the companies in the sector are vertically integrated with the slaughterhouses that sell fresh pork legs.



About the duration of the financial cycle, the research also shows that firms’ size per level of investments (SIZE_1) is negatively correlated with the CCC; this means that as investments increase, the duration of the CCC decreases. This assessment can have various causes: (a) the major companies manage to reduce the duration of the CCC by modifying the production mix with less aged products, or they manage to obtain better payment conditions from customers; briefly, we performed a correlation analysis (Spearman’s Rho) between SIZE_1, INV_DAYS, AR_DAYS_ and AP_DAYS; the analysis carried out shows a statistically significant negative correlation between SIZE_1 and INV_DAYS (−1.64 **, p < 0.001) and between SIZE_1 and AR_DAYS (−2.23 **, p < 0.001). This correlation confirms that SIZE_1 is negatively correlated with the two active NWC durations. The meaning is that the increase in size, expressed by SIZE_1, is negatively correlated with the duration of the warehouse (INV_DAYS) and with the payment terms from customers (AR_DAYS). Interestingly, SIZE_1 is also negatively correlated with AP_DAYS; we have that the increase of SIZE_1 is correlated to a reduction of the terms of payment.



The analysis also shows that the median return on capital is low: ROE = 2.79%, ROA = 2.40%; these levels of returns are lower than the expectations of return on risk capital, which, as illustrated by various research, have been between 5 and 8 percentage points in the last decade [131,132,133]. The correlation data also allow us to make some observations regarding the relationship between FRs and BSS data, by cost of debt (ROD) duration (CCC) and size (SIZE_1 and SIZE_2); data show that; (a) ROE is positively correlated with ROA and SIZE_2, negatively with ROD, DER and CCC; (b) ROA is positively correlated with ROE and SIZE_2, negatively with DER; (c) ROD is positively correlated with DER, negatively with ROE and CCC; (d) DER is positively correlated with ROD, SIZE_2 and CCC, negatively with ROE and ROA. Therefore, the data allow us to observe that the performance of the companies in the sample (ROE and ROA) is negatively correlated with the increase in the duration of the financial cycle (CCC) and with the increase in debt (DER). In fact, it can be seen that the financial leverage effect (ROA > ROD) has no positive effects, given that the median values are, respectively, ROA = 2.40% and ROD = 1.90%; the difference between ROA and ROD is only + 0.50%, and this difference is not sufficient to guarantee the leverage effect of the financial debt. Regarding the effect of company size, data show that: (e) SIZE_1 is positively correlated with SIZE_2, negatively with CCC; (f) SIZE_2 is positively correlated with ROE, ROA, DER and SIZE_1, negatively with CCC; (g) CCC is positively correlated with DER, negatively with ROE, ROD, SIZE_1 and SIZE_2. The size per turnover (SIZE_2) is positively correlated with profitability (ROE, ROA) and the level of debt (DER), while the correlation is negative with CCC; this result confirms the results of other studies on agri-food [134,135,136,137]. Larger companies are therefore correlated with higher profitability, higher debt, and a shorter duration of the monetary conversion cycle (CCC); data highlights that CCC is negatively correlated with size (SIZE_1 and SIZE_2), and this shows that firms, as their size increases, reduce the length of their financial cycle.



There is a high correlation between economic margins (EBITDA and EBIT) and financial margins (CF, OCF, UFCF, FCFE). However, the results of the analysis show that, in particular, FCFE is poorly correlated with the other margins (3 correlations out of 6). The data show that in 497 cases out of 840 (59%) Π > FCFE; this shows that the companies in the sample, even in the case of positive profits, have a financial constraint in the distribution of dividends; this confirms various analyzes conducted on the difficulty in agri-food companies in generating financial flows and in the presence of financial constraints [138,139].



With regard to the financial sustainability of the COD payment, the ICRs also provide relevant information for the management of companies in the sector. The analysis highlights that the use of ICRsEA, with EBITDA and EBIT as proxies for CFs, leads to an overestimation of the effective financial sustainability of the debt cost, which could be strictly and prudently calculated with ICRsCFA, as the COD is paid with cash flows and not with economic values; the application of the ICRsEA thus leads to a distorted result, even if frequently applied in bank covenants’ transactions. Therefore, the frequent application of ICRsEA in the quantification of bank covenants for credit operations and the analysis of the ratings leads to a distorted result; this result is significantly different from the result that could be calculated with ICRsCFA.



Given the results of the research, we believe that there may be further developments: (a) investigate the use of financial leverage in companies in the sector, which is used in a scarcely effective way; (b) take into consideration how changes in consumer choices have influenced production policies and company performance, as in the case of the increased consumption of sliced Parma PDO ham in large-scale retail chains; and (c) carry out in-depth studies on the financial sustainability of companies, taking into (i) company size, (ii) belonging to firms’ groups, (iii) the classification of companies as family or managerial, (iv) the choice of sales channel, and (v) the choice of production mix and percentage of turnover generated by Parma PDO Ham out of the total. The data indicated above is only available for Point (1) in the company AAS and therefore requires in-depth investigations in the field, which are not possible in this state.



Some elements of a socio-economic nature must be considered in the interpretation of the results: (1) © family structure and the social structure in Italy have undergone significant changes in recent decades; there has been (a) a reduction in the average number of family members; (b) an aging of the population; (c) an increase in female employment; and (d) an increase in resident foreigners. All these changes in the demographic and social structure have led to changes in consumption, which also have an impact on food consumption. In particular, there was an increase in the consumption of PDO Parma Ham in pre-sliced trays and an increase in sales in the large-scale distribution channel. (2) The Italian economic trend in the last decade has led to a contraction in income and a growing percentage of families below the poverty line; these macroeconomic trends also have effects on household consumption choices and on business performance. (3) There has been a reduction in the number of SMEs and a phenomenon of concentration in larger industrial groups; the PDO Parma Ham sector also had this trend, with a decrease in the number of companies and an increase in the average size. A process of progressive concentration has affected the sector in recent years; in fact, various M&A operations, company acquisitions, and company branches have been observed during insolvency proceedings. These operations have often allowed horizontal integration, particularly with the intervention of large food groups in the meat sector, or vertical integration with groups operating in the pig slaughtering sector.




5. Conclusions


The companies in the PDO Parma Ham sector produce the first PDO of meat processing in Italy by turnover; it is a product known all over the world and appreciated by consumers, which attracts capital, generates a significant offer of related services, and promotes employment in many municipalities in the province of Parma. Most of the companies in the sector were born as artisan companies, but over the years, there has been a reduction in the number of companies registered in the Parma PDO Ham Consortium. The reduction concerned the increase in the average size of the companies due to acquisitions and mergers, but there were many cases of crisis and bankruptcy in the sector.



These reasons have determined the research interest for companies registered in the Parma PDO Ham sector. The data analysis shows that the firms analyzed, out of 840 observations relating to 103 firms over a 10-year series, have modest profitability, especially when compared to the COD. Furthermore, the length of the aging cycle and the length of the cash conversion cycle have a negative correlation with company profitability. Traditional ICR indices, if applied to companies in the sector, overestimate the financial sustainability of the payment of the COD, and the application of ICRs calculated with a financial approach is preferable.



In the Parma PDO ham sector, the suggested valuation is relevant given the time lag between the economic and financial cycles, which can lead to the wrong strategic choices. The results of this article could be applied to do the following: (1) improve the management of firms for the benefit of managers and venture capital holders and of all stakeholders; (2) improve the relationship between firms and banks by providing information on financially sustainable or potentially risky business conduct; (3) reduce the default risk of companies, thus reducing the social risk deriving from management in terms of job losses and damage to creditors, including the state for unpaid taxes by failed companies; (4) reduce the risk of loss of the collateral provided by private entities, including the shareholders of the companies who personally guaranteed the loans received, or by the state, which guaranteed the loans used by the companies in the sample with a public guarantee; and (5) evaluate the impact of an increase in interest rates, which occurred in 2022, on the financial sustainability of companies in the next decade.



For the purpose of evaluating the results of the study, it is necessary to consider the following:




	(1)

	
The companies implement a production mix freely chosen by the management, which can include products other than Parma PDO ham. For this reason, the conclusions of the study cannot be interpreted as a photograph of the trend of the Parma PDO ham sector; more correctly, they must be considered as a study on the trend of companies that are registered in the consortium of Parma PDO Ham, and in addition to this PDO product, they can freely produce other productions.




	(2)

	
All sole proprietorships and partnerships were excluded from the sample; these companies are not required to file their AAS with the business register (31 firms out of 140). It is rational to assume that the firms excluded from the sample are smaller than the average. There is no data available for eight other companies; the database used therefore includes 101 companies out of 140, or 72% of the companies registered in the Parma PDO Ham consortium.




	(3)

	
The data includes the year 2020, which was affected by the COVID-19 pandemic, and therefore may present anomalous data compared to the previous 8 years of the analyzed series.









The Parma PDO ham sector is protected by the PDO mark of the European Union; for this reason, the results of the research, even if relating to a sector located in Italy, can be generalized to other typical productions in Europe or in non-European countries if characterized by similar production techniques and protection constraints. In fact, it must be noted that the production specification for Parma PDO ham imposes a minimum aging period of 14 months and a specific meat processing technique. The research can therefore be interesting for operators and policymakers in relation to the sector of typical products, in particular those characterized by high capital intensity caused by investments in FAs or working capital, that operate in Italy and beyond.



Even with the limitations listed above, the methodology applied in the study can be extended to other agri-food sectors so as to evaluate whether they can provide useful results for management improvement. The methodology is replicable and could also extend to other sectors of PDO products with a high supply volume, such as Grana Padano PDO, Parmigiano Reggiano PDO cheeses, or other food products, such as wines, subject to a long aging period. The application to other PDO products with a smaller supply volume may also be interesting, especially in sectors characterized by smaller companies and often characterized by worse access to credit and the worst sustainability of the financial cycle.
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Table 1. Reclassified BSS, 840 observation data points (101 firms for 10 financial years), descriptive statistics.
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	Balance Sheet ID
	Mean
	Mean (%TA)
	Median
	St. Dev. Sample
	Skewness

g1
	Kurtosis

g2





	A—Receivables from shareholders capital subscription
	24,261
	0.07
	0
	238,740
	11.09
	127.27



	Bfaint—Intangible fixed assets
	1,197,095
	3.27
	20,538
	9,601,858
	11.95
	151.66



	Bfatan—Tangible fixed assets
	10,460,634
	28.54
	3,892,973
	22,781,294
	6.26
	48.15



	Bfafin—Financial fixed assets
	2,044,247
	5.58
	5739
	6,791,317
	4.37
	23.36



	BFA—Total fixed assets
	13,701,977
	37.39
	4,121,345
	34,462,216
	6.65
	54.33



	Cwci—Working Capital Inventories
	11,484,443
	31.34
	6,511,026
	16,497,646
	3.63
	17.50



	Cwcar<12m—Working Capital acc. rec. (<12 months)
	7,796,307
	21.27
	2,133,202
	14,980,066
	3.23
	11.43



	Cwcar>12m—Working capital acc. rec. (>12 months)
	74,711
	0.20
	0
	595,098
	15.77
	282.42



	Cwco<12m—Working capital other. cred. (<12 months)
	1,045,129
	2.85
	283,514
	2,258,733
	3.89
	17.12



	Cwco>12m Working capital other. cred. (>12 months)
	99,377
	0.27
	1744
	406,154
	10.05
	135.45



	Cwcql—Working capital inv. quasi-cash asset
	193,940
	0.53
	0
	1,228,759
	9.58
	103.98



	CWCA
	9,209,464
	25.13
	2,679,294
	17,471,424
	3.27
	11.79



	CL—Liquidity (cash and bank)
	2,086,584
	5.69
	237,486
	8,406,560
	10.06
	120.87



	D+—Active accruals and deferrals
	139,797
	0.38
	23,725
	301,546
	3.43
	12.97



	WCIT—Working capital investment
	22,920,288
	62.54
	11,252,588
	38,254,822
	4.13
	21.66



	TA—Total asset
	36,646,526
	100.00
	16,403,633
	70,893,779
	5.26
	34.99



	E—Equity
	12,076,678
	32.95
	5,191,512
	25,790,040
	0.56
	20.49



	B—Provisions for risks and charges
	763,820
	2.08
	55,095
	3,635,839
	11.93
	157.43



	C—Severance pay
	626,331
	1.71
	241,823
	1,534,879
	6.30
	45.58



	DWCS—Commercial & non-commercial acc. payable
	9,936,804
	27.12
	2,684,027
	27,642,090
	5.98
	41.29



	DFT—Financial debt
	12,882,786
	35.15
	5,280,146
	24,720,861
	4.83
	30.38



	D−—Passive accruals and deferrals
	360,106
	0.98
	72,448
	962,690
	7.46
	69.20



	DT—Total amount of debt
	24,569,847
	67.05
	8,924,439
	54,489,383
	5.42
	35.68



	TS—Total source
	36,646,526
	100.00
	16,403,633
	70,893,779
	5.26
	34.99
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Table 2. Reclassified BSS (functional form), 840 observation data points (101 firms for 10 financial years), descriptive statistics.






Table 2. Reclassified BSS (functional form), 840 observation data points (101 firms for 10 financial years), descriptive statistics.





	Balance Sheet ID
	Mean
	Mean (%BFA + NWC)
	Median
	St. Dev. Sample
	Skewness

g1
	Kurtosis

g2





	BFA—Total fixed assets
	13,701,977
	59.90
	4,121,345
	34,462,216
	6.65
	54.33



	NWC—Net working capital
	9,170,904
	40.10
	6,060,956
	17,360,222
	−0.91
	16.09



	BFA + NWC
	22,872,880
	100.00
	11,594,425
	36,249,698
	3.57
	17.39



	E—Equity
	12,076,678
	52.80
	5,191,512
	25,790,040
	0.56
	20.49



	NFP—Net financial position
	10,796,202
	47.20
	4,977,461
	19,110,593
	3.74
	17.99



	E + NFP
	22,872,880
	100.00
	11,594,425
	36,249,698
	3.57
	17.39
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Table 3. Reclassified IS, 840 observation data points (101 firms for 10 financial years), descriptive statistics.






Table 3. Reclassified IS, 840 observation data points (101 firms for 10 financial years), descriptive statistics.





	Income Statement ID
	Mean
	Mean (%S)
	Median
	St. Dev. Sample
	Skewness

g1
	Kurtosis

g2





	(+) S—Sales
	39,898,889
	100.00
	9,437,864
	89,866,497
	4.19
	21.14



	(+/−) ΔCwc—Change in inv. value
	318,890
	0.80
	85,682
	2,628,449
	−0.49
	32.29



	(+) OR—Others revenue
	512,308
	1.28
	68,751
	1,766,162
	6.72
	51.63



	(+/−) VP—Value of prod.
	40,730,087
	102.08
	9,746,172
	91,745,314
	4.25
	21.85



	(−) M—Raw materials
	−28,133,755
	−70.51
	−6,151,728
	64,065,997
	−3.64
	14.46



	(−) S—Services
	−6,728,723
	−16.86
	−1,761,209
	14,978,569
	−4.94
	29.69



	(−) R—Rent
	−210,098
	−0.53
	−17,438
	773,699
	−6.15
	40.52



	(−) L—Labor cost
	−3,324,114
	−8.33
	−715,061
	9,539,791
	−6.79
	53.46



	(−) OC—Others cost
	−274,325
	−0.69
	−101,584
	639,073
	−5.63
	36.70



	(+/−) MC—Monetary costs
	−38,671,014
	−96.92
	−8,919,384
	87,169,291
	−4.09
	20.00



	(+/−) EBITDA
	2,059,073
	5.16
	583,638
	5,700,926
	6.37
	58.21



	(−) D—Depreciations
	−113,964
	−0.29
	0
	1,557,868
	−26.28
	730,14



	(−) A—Amortizations
	−1,154,063
	−2.89
	−292,783
	3,983,864
	−10.30
	140.27



	(+/−) EBIT
	791,046
	1.98
	312,666
	4,976,936
	−11.09
	240,72



	(+) IR—Interest revenue
	48,456
	0.12
	364
	349,945
	20.62
	506,32



	(−) IC—Interest charge
	−302,641
	−0.76
	−96.941
	859,070
	−8.11
	80.64



	(+/−) SF—Net Interest
	−254,184
	−0.64
	−87,028
	840,989
	−6.57
	78.99



	(+/−) W—Reval. and Deval.
	−96,949
	−0.24
	0
	1,573,700
	−26.09
	725.07



	(+/−) ΠbT—Profit before taxes
	439,913
	1.10
	176,523
	6,366,474
	−18.71
	445.19



	(−) T—Income taxes
	−253,997
	−0.64
	−55,824
	725,830
	−5.46
	44.57



	(+/−) Π—Profit after taxes
	185,915
	0.47
	104,309
	6,148,217
	−20.96
	512,46
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Table 4. Reclassified CFS, 840 observation data points (101 firms for 10 financial years), descriptive statistics.
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	Cash Flow Statement ID
	Mean
	Mean (%S)
	Median
	St. Dev. Sample
	Skewness

g1
	Kurtosis

g2





	CF—Cash Flow
	1,708,127
	4.28
	534,617
	5,611,794
	1.95
	81.31



	(/+) ΔCwc—Change in inv. Value
	−318,890
	−0.80
	−85,682
	2,628,449
	0.49
	32.29



	OCF—Operating Cash Flow
	1,389,236
	3.48
	311,406
	5,222,051
	4.78
	61.11



	(+) D+A—Depr. & Amortiz.
	−1,195,763
	−3.00
	−279,791
	17,540,604
	−9.08
	234.75



	UFCF—Unlevered Free Cash Flow
	193,473
	0.48
	41,595
	16,684,039
	−6.01
	169.25



	(−/+) SF—Net Interest
	−254,184
	−0.64
	−87,028
	840,989
	−6.57
	78.99



	FCFE—Free Cash Flow To Equity
	−60,712
	−0.15
	−20,778
	16,931,091
	−6.49
	174.72
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Table 5. Financial Ratio, 840 observation data points (101 firms for 10 financial years), descriptive statistics.
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	Financial Ratio ID
	Mean
	Median
	St. Dev. Sample
	Skewness

g1
	Kurtosis

g2





	ROE—return on equity
	−1.34%
	2.79%
	82.74%
	−14.82
	258.79



	ROA—return on asset
	2.56%
	2.40%
	6.44%
	−3.48
	39.29



	ROD—return on debts
	1.28%
	1.90%
	31.25%
	−26.26
	738.10



	DER—debt equity ratio
	156.87%
	93.39%
	268.47%
	6.49
	80.14



	INV_DAYS
	240.70
	218.82
	324.72
	18.25
	449.64



	AR_DAYS
	130.84
	95.76
	217.67
	11.80
	197.41



	AP_DAYS
	142.60
	85.29
	259.68
	7.29
	68.11



	NWC_DAYS (CCC)
	228.94
	212.41
	405.65
	14.02
	350.21
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Table 6. Interest Coverage Ratios, 840 observation data points (101 firms for 10 financial years), descriptive statistics.
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	Interest Coverage Ratio ID
	Mean
	Median
	St. Dev. Sample
	Skewness

g1
	Kurtosis

g2





	ICR1ea*—EBITDA:SF
	−96.31
	5.29
	2821
	−20.33
	528.94



	ICR2ea*—EBIT:SF
	−26.60
	2.54
	1025
	−18.27
	521.86



	ICR3cfa**—CF:SF
	−85.65
	4.56
	2295
	−19.75
	490.10



	ICR4cfa**—OCF:SF
	−24.39
	2.81
	2776
	−3.46
	315.24



	ICR5cfa**—UFCF:SF
	1049.06
	0.04
	23,010
	27.33
	771.06
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Table 7. Spearman’s Rho, 840 observation data points (101 firms for 10 financial years), non-parametric correlation (economic and financial margins).
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	Margin ID
	Correlation
	EBITDA
	EBIT
	Π
	CF
	OCF
	UFCF
	FCFE





	EBITDA
	Spearman’s Rho

Sig. (two-tailed)
	-


	
	
	
	
	
	



	EBIT
	Spearman’s Rho

Sig. (two-tailed)
	0.925 **

0.000
	-
	
	
	
	
	



	Π
	Spearman’s Rho

Sig. (two-tailed)
	0.800 **

<0.001
	0.897 **

<0.001
	
	
	
	
	



	CF
	Spearman’s Rho

Sig. (two-tailed)
	0.987 **

0.000
	0.895 **

<0.001
	0.771 **

<0.001
	-
	
	
	



	OCF
	Spearman’s Rho

Sig. (two-tailed)
	0.051

0.140
	0.102 **

0.003
	0.146 **

<0.001
	0.044

0.198
	-
	
	



	UFCF
	Spearman’s Rho

Sig. (two-tailed)
	0.441 **

<0.001
	0.378 **

<0.001
	0.338 **

<0.001
	0.453 **

<0.001
	0.492 **

<0.001
	-
	



	FCFE
	Spearman’s Rho

Sig. (two-tailed)
	0.012

0.722
	0.070

0.042
	0.144 **

<0.001
	0.000

0.995
	0.988 **

0.000
	0.470 **

<0.001
	-







** The relation is significant at the 0.01 level (2-tailed). 
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Table 8. Spearman’s Rho, 840 observation data points (101 firms for 10 financial years), non-parametric correlation (FRs, size-variables and duration-variable).
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	Margin ID
	Correlation
	ROE
	ROA
	ROD
	DER
	SIZE_1
	SIZE_2
	CCC





	ROE
	Spearman’s Rho

Sig. (two-tailed)
	-


	
	
	
	
	
	



	ROA
	Spearman’s Rho

Sig. (two-tailed)
	0.831 **

<0.001
	-
	
	
	
	
	



	ROD
	Spearman’s Rho

Sig. (two-tailed)
	−0.130 **

<0.001
	-0.003

<0.928
	
	
	
	
	



	DER
	Spearman’s Rho

Sig. (two-tailed)
	−0.140 **

<0.001
	−0.207 **

<0.001
	0.224 **

<0.001
	-
	
	
	



	SIZE_1
	Spearman’s Rho

Sig. (two-tailed)
	0.006

0.857
	−0.022

0.519
	−0.031

0.377
	0.008

0.823
	-
	
	



	SIZE_2
	Spearman’s Rho

Sig. (two-tailed)
	0.115 **

<0.001
	0.099 **

0.004
	0.011

0.761
	0.093 **

0.007
	0.917 **

0.000
	-
	



	CCC
	Spearman’s Rho

Sig. (two-tailed)
	−0.153 **

0.722
	−0.063

0.066
	−0.119 **

<0.001
	0.069 *

0.045
	−0.082 *

0.018
	−0.199 **

<0.001
	-







** The relation is significant at the 0.01 level (2-tailed). * The relation is significant at the 0.05 level (2-tailed)
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Table 9. A comparison of economic and financial data applying a non-parametric approach for paired-samples (Wilcoxon T-statistic).
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	Comparisons (1)
	Positive Rank
	Negative Rank
	Equal Rank
	Wilcoxon T-Statistic
	Statistical Significance (2-Tailed)





	Comp. 1: ICR1 & ICR2
	755 ICR2 < ICR1
	80 ICR2 > ICR1
	5 ICR1 = ICR2
	(−) 17.378 a
	<0.001 **



	Comp. 2: ICR1 & ICR3
	652 ICR3 < ICR1
	161 ICR3 > ICR1
	27 ICR1 = ICR3
	(−) 13.564 a
	<0.001 **



	Comp. 3: ICR1 & ICR4
	545 ICR4 < ICR1
	294 ICR4 > ICR1
	1 ICR1 = ICR4
	(−) 7.729 a
	<0.001 **



	Comp. 4: ICR1 & ICR5
	574 ICR5 < ICR1
	266 ICR5 > ICR1
	0 ICR1 = ICR5
	(−) 8.324 a
	<0.001 **



	Comp. 5: ICR2 & ICR3
	163 ICR3 < ICR2
	676 ICR3 > ICR2
	1 ICR2 = ICR3
	(−) 13.828 b
	<0.001 **



	Comp. 6: ICR2 & ICR4
	399 ICR4 < ICR2
	441 ICR4 > ICR2
	0 ICR2 = ICR4
	(−) 0.930 b
	0.352



	Comp. 7: ICR2 & ICR5
	514 ICR5 < ICR2
	326 ICR5 > ICR2
	0 ICR2 = ICR5
	(−) 4.883 a
	<0.001 **



	Comp. 8: ICR3 & ICR4
	498 ICR4 < ICR3
	340 ICR4 > ICR3
	2 ICR3 = ICR4
	(−) 5.831 a
	<0.001 **



	Comp. 9: ICR4 & ICR5
	563 ICR5 < ICR3
	277 ICR5 > ICR3
	0 ICR4 = ICR5
	(−) 7.829 a
	<0.001 **



	Comp. 10: ICR4 & ICR5
	610 ICR5 < ICR4
	230 ICR5 > ICR4
	0 ICR4 = ICR5
	(−) 8.158 a
	<0.001 **







** The relation is significant at the 0.01 level (2-tailed). (a) expresses positive rank sign; (b) expresses negative rank sign. (1) the abbreviation ICR1, ICR2, ICR3, ICR4, ICR5 is used instead of ICR1ea*, ICR2ea*, ICR3cfa**, ICR4cfa**, ICR5cfa**.
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