QFE, 8(3): 437-465.

DOI: 10.3934/QFE.2024017
Received: 05 March 2024
Revised: 14 June 2024
Accepted: 27 June 2024
Published: 05 July 2024

ﬂ;@

https://www.aimspress.com/journal/QFE

Research article

The economic performance of Italian olive oil companies: a comparative

quantitative approach using the Anova and Tukey-Kramer methods

Guido Migliaccio* and Antonella De Blasio

Department of Law, Economics, Management and Quantitative Methods (DEMM), University of
Sannio, Benevento (82.100), Italy

* Correspondence: Email: guido.migliaccio@unisannio.it; Tel: +39 3394121372.

Abstract: Italian olive oil companies play a significant role in this nation’s economy, which is among
the top in the world for its geomorphological and meteorological characteristics. This research
analyzed the performance of three profitability ratios (return on equity (R.O.E.), return on investment
(R.O.1), and return on sales (R.0.S.)) of 3184 companies from 2013 to 2022. Average ratios for each
year and critical descriptive statistics were calculated. Broken lines and interpolating curves, obtained
from sixth-degree polynomial equations maximizing R?, represent the trends. One-way ANOVA and
Tukey-Kramer methods facilitated statistical comparisons between macro-regions. Despite the regular
consumption of olive oil, the profitability of businesses has been erratic and fluctuating, probably due
to the varying productivity of raw material crops. The pandemic seems to have had no impact. There
are no statistically significant differences between macro-areas. The results are helpful to Italian and
foreign entrepreneurs who can relate their situation to the average situation in context, highlighting
possible gaps that, if negative, must be bridged with a timely management review. National and
supranational political authorities can also use this study to orient the frequent support policies in the
agricultural and agro-industrial sectors. So too can the bodies in charge of food education, especially
for young people, can encourage the use of olive oil where it is lacking. The main limitation of this
study was its focus on a small set of profitability ratios. In the future, the study should consider other
profitability and asset ratios and investigate investments in sustainability, keeping in mind that all
enterprises should contribute to developing eco-friendly production systems.

Keywords: return on equity (R.O.E.); return on investment (R.O.1.); return on sales (R.O.S.); analysis
of financial statements; ratios
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1. Introduction

Olive oil is a natural food extracted from olives characterized by many monounsaturated fatty
acids (Aparicio and Harwood, 2013; Attorre et al., 2021).

With some unique industrial rectification processes (Boskou, 2006), it is possible to distinguish
different types of products (Conte and Servili, 2022): extra virgin (also called “E.V.0.”), virgin,
lampante, refined, etc., to which the term “organic” can be added if it is derived from 95 percent, by
weight, organically grown olives.

Different chemical and physical parameters, which also try to limit the risk of adulteration,
generate these different types. These parameters, however, are not unique in the world, even
considering different food traditions.

There are seven typical production phases: harvesting, storage, defoliation and washing, milling,
kneading, extraction, and storage and bottling. From the artisanal production of oil mills, a technological
revolution of production processes has occurred in recent decades, consistent with a cultural evolution
that has enriched olive oil with sensory properties and additional health functions. Different products
result from different product characteristics of the olives or even from particular blending processes.
Highly heterogeneous olive oils, in terms of organoleptic and nutritional qualities, are destined for
different market segments. Technological innovations have also resulted in a “digital fingerprint” that
aids in combating fraud. Collaboration between stakeholders has also created an “Oleum network™ for
disseminating evolving knowledge (Conto, 2005; Attorre et al., 2021; Di Gioia, 2022). In addition to the
modern automated mill, there is the evolution of packaging aimed at preserving the product’s product
and organoleptic characteristics and respecting the environment (Caricato, 2017). Technological
evolution is also entrusted with tackling typical environmental sustainability issues, considering that
olive cultivation can lead to water stress, soil erosion and salinization. The use of pesticides and fertilizers,
which are harmful to the soil and groundwater, should be limited as much as possible. Plants should also
avoid the emission of greenhouse gases. Production residues such as pomace, vegetation water, and
prunings should be adequately disposed of, differentiating them from other waste (De Gennaro et al.,
2012; Scarpato et al., 2013; Boesen et al., 2019).

Olive oil is considered particularly valuable for human nutrition due to the presence of antioxidant
substances, which are more numerous in extra virgin olive oil (Boskou, 2015). Anti-inflammatory,
vasodilator, antibacterial, and anti-oxidative stress properties caused by free radicals and cholesterol
characterize this natural product. It is, therefore, an adequate food for preventing cardiovascular
disease (Preedy and Watson, 2020).

The cultivation of olive trees and the consequent production of olive oil are mainly located in the
Mediterranean area, whose climatic characteristics are particularly suitable (Alfei et al., 2013).
Therefore, the primary producers are the European Union (E.U.) and some African and Mediterranean
countries. This justifies the regulatory interventions of the European Union Commission, which
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adopted Regulation (E.C.) No. 1019/2002! to dictate rules on the marketing of olive oils?, later
amended by Regulation (E.U.) 2022/2104°. There have been several provisions in Italy, including the
so-called “Save Oil Law”*, which generated a veto from the E.U., opening yet another dispute (Lanzara,
2017) and by labelling rules already established by Legislative Decree No. 109/92°. Legislative Decree
No. 125 of May 22, 2011 is in force®, as well as other provisions of the competent ministries.

The primary market of olive oil is focused mainly on the producing countries, considering the
established food habits, including the “Mediterranean diet” (Moro, 2014).

Besides the typical destination of olive oil as an essential complementary food, its production can
also generate, similar to wine (Gomez-Carmona et al., 2023; So6s and Dévid, 2015; Scherhag et al.,
2023), oleo tourism, oil tourism that combines tastings of local olive productions, visits to production
sites, outdoor activities among olive groves with olive harvesting experiences, oil-based cosmetic
treatments, stays in thematic hotels, etc. (Garibaldi, 2024, Pulido-Fernandez et al., 2022; Hernandez-
Mogolldn et al., 2021; Pato, 2024; Vena-Oya and Parrilla-Gonzalez, 2023).

The production of the olive oil chain and its direct and indirect market are thus a fundamental element
of some European nations, including Italy. Therefore, it is appropriate to develop studies focusing on the
economic aspects of oil and oil companies and verify the relationship between environmental turbulence
due to pandemics and wars and their performance as measured by financial statements.

In other words, it is intended to verify whether political, health, meteorological, and other factors
can somehow affect the profitability of companies, or whether they can guarantee stable profits,
considering the importance of this food. This is our fundamental research question.

To this end, this study focused on the evolution from 2013 to 2022 of the main profitability
indexes of 2250 Italian companies that rank among the world’s most important ones. Considering, then,
the characteristics of the nation and the significant cultural and economic-social differences between
macro-regions (Felice, 2007; Menzani, 2007; Viesti, 2021), the overall figure for the entire country is
broken down into three zones, considering that not all of them have similar climatic and morphological
situations that profoundly affect the production of the raw material.

The disaggregated figure is subjected to numerous statistical elaborations to make a helpful
comparison to focus on the geographical location of the best profitability.

In summary, this study aims to verify whether the profitability of Italian olive oil production
companies is consistently positive and high, or whether it has decreased due to restrictions aimed at
containing the COVID-19 virus infection. The aim is also to assess whether the different characteristics
of the Italian macro-regions affect profitability. The hypotheses to be examined are therefore these.

! Published in the Official Journal of the European Communities of 14.6.2002.

2 Sales to the final consumer must take place in containers with a maximum nominal capacity of up to 5 litres, with a
closure system that loses its integrity after the first use. Larger quantities are foreseen for use in mass catering.

3 Published in the Official Journal of the European Union No. L 284 of 4.11.2022.

4 Law 14/1/2013 No. 9: 'Rules on the quality and transparency of the virgin olive oil sector', in Official Gazette, General
Series No. 26 of 31.1.2013.

5 Implementing Directives 89/395/EEC and 89/396/EEC on the labelling, presentation and advertising of foodstuffs. The
decree was published in the Official Gazette, General Series, No. 39 of 17-02-1992 - Ordinary Supplement No. 31.

¢ “Implementation of Directives 2008/97/EC and 2009/32/EC on the quality of foodstuffs of plant origin” in Official
Gazette No. 125, 31.5.2011.
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After a preliminary and necessary review of the international literature, the paper summarises the
main production characteristics of the international and national olive oil market. The study describes
the research methodology used and the results of the analysis. These results reveal an instability in the
outcomes, with constant fluctuations and an absence of statistically significant differences between the
three macro-regions. The main limitation of this study is its purely quantitative nature. The results are
helpful to Italian and foreign entrepreneurs who can relate their situation to the average situation in
context. Public authorities can also use these elaborations to determine supportive policies. The study
should consider other profitability ratios, capital, and financial structure ratios in the future.

2. Literature review

The best international bibliography on the economic performance of olive oil enterprises focuses
mainly on strategic and managerial aspects that tend to improve it. It is evident in the contributions of
several authors that there is a marked sensitivity to the need for environmental protection; therefore,
this theme frequently appears alongside the theme of sustainability.

This is already evident in a 2013 paper from research by Accorsi et al., who analyzed the life
cycle of an extra virgin olive oil supply chain and analyzed supply, processing, packaging, and
distribution activities, investigating the effects of adopting alternative packaging solutions. In this case,
ecological choices, which many consumers are currently sensitive to, improve economic performance.
The relationships between sustainability and nonpolluting olive oil packaging also inspired the study
by Boesen et al. (2019), which showed that consumers have limited knowledge of sustainability-related
eco-labels. Closing these gaps requires actions by producers, retailers, and policymakers so that
consumers can make choices based on better information.

Pellegrini et al. (2017) subsequently followed a very similar approach. They proposed a model
that compared olive oil cultivation systems’ production costs and economic margins in “high density”
and “very high density” systems. The study aimed to determine the efficiency parameters of olive
production, establish minimum levels of economy, and determine which systems were the best
performing. This article, therefore, can be placed somewhere between typical economic analyses based
on accounting processing and profiles related to production management. Here again, however, the
assessment of economic performance transits through the focus of technical processes, considering
only in part the information power of accounting-derived systems.

The technical processes to be improved are also the subject of further reflection by Stillitano et
al. (2017), which correlates with the previous study. Premising that intensive olive-growing models
have received much attention for their positive effects on profitability, they propose new cropping
systems characterized by higher yields and advanced levels of mechanization. Lower technology costs
are expected to encourage process innovation, resulting in significant improvements in olive oil
quantity and quality, with increased profitability for all players in the supply chain.

The absolute belief that environmental performance in the olive oil sector could assume strategic
importance, not only for sustainability but also as a distinctive element for the future competitiveness
of the Italian olive sector, inspired the analysis of Scarpato et al. (2013). Sustainable technological
innovations, which would also improve economic performance, have already seemed possible in the
past decade, considering that their survey recorded an increased focus on quality and the environment
by producers despite a modest and often ineffective use of public support.
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Scholars have paid much attention to production processes related to sustainability. However,
improvement in economic performance could also come from a more evolved marketing approach.
Several authors are convinced of this, including first and foremost Gorgitano and Sodano (2019), who
found that consumers prefer extra virgin olive oils with an aromatic profile, unfiltered, obtained from
Italian olives, certified as organic, with designations of origin, and sold in small bottles. Consequently,
firms should recover and improve their economic performance with production and communication
choices that can effectively intercept the preferences of different market segments: adequate
differentiation policies are, therefore, imperative.

Differentiation alone, however, would not be enough, according to Castilla-Polo et al. (2018),
who believe instead that a good reputation of the productive enterprise, especially if it is cooperative,
is also necessary. The reputation would reflect four variables: innovation, certification systems, social
responsibility, and rewards. This area should utilize reputation as a critical performance indicator
alongside differentiation.

Improving economic performance through more judicious marketing policies cannot avoid
new technologies, especially new distribution channels that can use the Web (Borsellino et al.,
2018). E-commerce is not adequately used, as demonstrated by the websites of olive oil-producing
and distributing companies; Web pages are too often mere communication and promotion tools,
forgoing the enormous potential of the new economy.

It is safe to assume that in several nations, including Italy, the excessive fragmentation of
production into many small-scale factories can be a significant obstacle to production and marketing
innovation to improve economic performance.

It is, therefore, crucial to remove cultural barriers to greater collaboration among firms (Gurrieri
and Spallini, 2016) by favoring any model that develops networks to benefit economies of scale. This
requires improving the quality of relationships at any stage of the supply chain (Mesic et al., 2018) by
focusing on and resolving possible obstacles in any of the components of the interpersonal relationship:
trust, commitment, economic satisfaction, noncoercive and coercive power, reputation, and conflict.

Family businesses also need to open up to a more excellent cooperative spirit with the outside
world, considering that a higher level of family involvement in businesses seems to imply more
significant difficulties with collaborative arrangements (Sanchez-Famoso et al., 2019).

These studies offer valuable insights into the appropriate ways for industries to modify their
strategies, focusing on the main levers to act: cultivation techniques, product differentiation, digital
marketing, collaboration among operators, and environmental sustainability.

However, specialized studies on economic performance based on financial statements are lacking.
We would like to make up for this in this paper by testing the following hypotheses:

H1: The profitability of olive oil companies is consistently positive and high.

H2: It has been affected by the pandemic due to restrictions aimed at containing the contagion.

H3: The different morphological and socioeconomic characteristics of Italian macro-regions
affect the profitability of enterprises.

Premising some significant industry statistics, we proceed with analyses of the annual financial
statements from 2013 to 2022 of 3184 companies from Italy and its macro-regions (North, Center,
South, and Islands). Average ratios were calculated yearly, specifying the number of observations and
the main descriptive statistics. Broken lines and interpolating curves obtained from 6th-degree
polynomial equations maximizing R? graphically represent the trend. One-way ANOVA (analysis of
variance) and Tukey-Kramer methods statistically compare macro-regions.

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.



442

3. The sector
3.1. In the world and Europe

In recent years, olive cultivation has spread rapidly outside of the Mediterranean, including
countries such as the United States, Japan, China, Argentina, Australia, Chile, South Africa, and Peru.

Surprisingly, the 2021/2022 production year exceeded pessimistic forecasts with a production of
about 3.4 million tonnes, registering a 13 percent increase (Sarnari, 2022). Most major producing
countries have increased production. As shown in Figure 1, world production has always had a
discontinuous but overall positive trend. Production after 1995 declined sharply, with negative signs
in 2012 and 2014.
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Figure 1. World olive oil production (1960-2020) comparison between geographical
areas (Source: Our elaboration from the Faostat website”).

Europe, America, Asia, Africa, and Oceania are the major olive oil-producing areas worldwide.

As shown in Figure 1, Europe has the most significant percentage of production, which defines
the production trend worldwide.

The European Union produces an average of 3 kg of olive oil per citizen annually, meeting
consumer demand within the region. Spain and Greece are the top consumers of olive oil in Europe
(Figure 2).

7 The Faostat website: https://www.fao.org/statistics/en
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Figure 2. World consumption of olive oil (thousands of tonnes) (Source: Benedetti et
al., Yearless).

The market leaders, in terms of consumption, also include Portugal and Italy, followed by France
and Germany, the United States, and the United Kingdom, showing low values, mainly due to eating
habits that more rarely contemplate using olive oil.

Regarding land area and number of farms with olive groves, the central producing countries are
Spain, Italy, Greece, and Portugal. Spanish farms have the largest average area of olive groves, with
about 5.8 hectares per farm in 2013, followed by Portugal with 2.8 hectares (Figure 3).
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Figure 3. Distribution of olive groves (Source: Rossi, 2017).
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3.2. In Italy

Italy has always been one of the world’s leading olive oil producers, averaging more than 300,000
tonnes annually (Figure 4).
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Figure 4. Italy production trends (thousands of tonnes) (Sources: Ismea, 2021).

Two-thirds of Italian production is extra virgin olive oil, which the European Union recognizes,
with thirty-nine protected designations of origins (P.D.O.) and one protected geographical indication
(P.G.1.) (Di Schino et al., 2016).

Italy ranks second in the world and first in imports and consumption.

The South concentrates most of the production, with 51 percent coming from the Puglia region,
13 percent from the Calabria region, 10 percent from Sicily, and 4 percent from Campania (Adamo et
al., 2020).

However, with about 827 thousand active agricultural enterprises and an average area of 1.2 hectares,
the Italian olive oil sector is uneven and highly fragmented, showing a low capacity for aggregation.

Climatic problems (frost and drought negatively affect the vegetation of the olive grove and its
fruit) are perhaps the cause. The exponential and generalized increase in input prices may be a further
reason. Over the past decade, an exorbitant instability in production results can be seen. After the
record of 2012 with 506 thousand tonnes, there followed vintages with sharp declines in 2014, 2016,
and 2018, in which production fell to 222, 182, and 175 thousand tonnes, respectively, with signs of
recovery in 2019 (Adamo et al., 2020).

Even though production in the past ten years has declined by 15 percent, it seems destined for
further contraction.

4. Materials and methods

The annual financial statements, especially when subjected to a twofold analysis by ratios and
flows, are the tools for obtaining all of the information needed to analyze the economic performance
of companies active in the olive oil sector.

Verifying the assumptions underlying this study requires, in particular, an index analysis focusing
on income.

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.
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The analysis of financial statements presupposes its reclassification into meaningful groupings
and the subsequent calculation of ratios deemed expressive of certain business situations (Mella and
Navaroni, 2016).

Information from the archives of Moody’s Analytics, which inherited the functions previously
performed by Bureau van Dijk, is the basis for this study.

The survey covers the decade 2013-2022 and considers the 10-year trend of the following ratios:

- Return on equity (R.O.E.);

- Return on investment (R.O.1.);

- Return on sales (R.O.S.).

The data were subjected to some descriptive statistical elaborations, valid for a better
understanding of the phenomenon: mean, median, standard deviation, sample variance, skewness,
minimum, maximum, and count (number of observations).

Instead, the ANOVA test, or “one-way’ analysis of variance, was used to compare the means of three
or more groups with a single analysis. It was developed by the best scientific scholarship (Gu, 2013; Solari
et al., 2009; Ross & Willson, 2017; Liao & Li, 2018; Fink, 1995) and has already demonstrated its
suitability in applications of this kind (Migliaccio and Pavone, 2022; De Blasio et al., 2022).

ANOVA is a mathematical method that breaks down the total variance into its components by
identifying the underlying causes. It is based on two hypotheses:

- The null hypothesis (Ho) that the data from all geographic areas considered have very similar
means, such that there are no significant differences between the group means;

- The alternative hypothesis, on the other hand, is that at least one of the observed geographic
areas exhibits a significant difference.

Using the ANOVA test, one can then define whether statistically significant differences exist
among the geographic areas but not identify the mean that differs from the others.

To overcome this limitation, it is necessary to study the post-ANOVA test, the so-called Tuckey-
Kramer test (Tukey, 1949, 1953, and 1993; Kramer, 1956).

Income analysis is crucial to understanding the ability of firms in the industry to remunerate the
equity capital used for the entire output satisfactorily.

The purely quantitative nature of the study is a limitation because it does not allow the
phenomenon to be related to qualitative aspects that also affect the profitability of companies and,
more generally, the sector’s valuations. The choice, however, has made it possible to focus on relevant
aspects, direct future research efforts, and hope for more holistic analyses in the future integrating
qualitative insights and contextual considerations.

The statistical tools used, which are rigorous in method and outcome, allow for immediate,
unobjectionable considerations, even within the limitations of the sample used. Moreover, they are
particularly suited to complex elaborations on balance sheet ratios and their possible spatial and
temporal comparisons, which considerably amplify their informative value.

5. Results
5.1. The sample

Olive oil production falls under the more general macroeconomic sector of “Manufacturing” in
the category of “Food Industries” and the sub-category of the “Manufacture of vegetable and animal
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oils and fats”. The sub-category is also quite broad because it includes producing olive oil, seeds or
fruits, crude or refined animal oils and fats, and margarine.

The Nace Rev. 2 and Ateco 2007 codes (updated 2022) identify the macro sector with the letter C,
the category with the number 10, and the sub-category with 10.4. The Nace Rev. 2 codes only distinguish
two groups: 10.41 “Manufacture of oils and fats” and 10.42 “Manufacture of margarine and similar
edible fats”. Ateco classifications provide greater detail, allowing for the distinction between the
production of olive oil from olives predominantly not of own production (10.41.10), refined or crude oil
from oil seeds or oil fruits predominantly not of own production (10.41.20), crude or refined animal oils
and fats (10.41.30), and the production of margarine and similar edible fats (10.42.00).

This study only refers to the olive oil production of a sample of 3184 Italian companies operating
in 2013-2022. At the time of data extraction from Moody’s Analytics archives in the spring of 2024,
not all of the companies were active. Table 1 describes their legal status.

Table 1. Legal status of the companies.

Legal status North Center South Total
Active 206 455 2226 2887
Active (with insolvency proceedings) 1 0 1 2
Active (insolvency status) 0 0 1 1
Ceased 10 22 49 81
Ceased (closure due to bankruptcy) 1 1 2
Ceased (merger) 4 2 9 15
Ceased (in liquidation) 9 8 69 86
Failed 10 7 11 28

In liquidation 12 16 54 82
Total 253 510 2421 3184

Source: Authors’ elaboration.

Table 1 reveals a clear predominance of activities in Southern Italy compared to the Center and
the North. The South has the most significant number of active enterprises, with 2226 still in operation:
the climatic and territorial conditions are particularly favourable for olive cultivation.

The number of active companies in Central Italy is significantly lower, with 455 companies, while
the North has only 206 active companies.

Active enterprises with insolvency proceedings are rare: only two cases were recorded in total,
one in the North and one in the South. Even less frequent are active companies in insolvency, with
only one case in the South.

However, the South also has the highest number of terminated enterprises, 49; the Center, 22; and
the North, 10. Closures due to bankruptcy are also more present in the South and the Center, although
the number is small: only 2 cases. Closures through mergers are the most frequent, with 15 cases: 9 in
the South, 2 in the Center, and 4 in the North.

The number of enterprises in liquidation is significant, with 86 cases: 69 in the South, 8 in the
Center, and 9 in the North.

Bankrupt enterprises are more numerous in the South (11), followed by the North (10), and then
the Center (7).

The prevailing legal form is typical of small enterprises, as shown in Table 2.
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Table 2. Legal form of companies (2021).

Italy North Center South and Islands
S.PA. 30 8 16 6
S.R.L. 844 37 167 640
H.S.H. 373 21 59 293
Joint-stock consortium company 0 0 0 0
S.C.AR.L.PA. 199 12 55 132
S.C.AR.L. 21 0 10 11
S.N.C. 425 23 107 295
Consortium 9 3 3 3
Individual business 1150 35 172 943
Other forms 1 0 1 0
Hereditary communion 1 0 0 1
Limited liability consortium company 3 1 1 1
Consortium cooperative society 1 0 0 1
Simple company 9 0 2 7
Moral body 1 0 0 1
Foundation 1 0 1 0
Small S.C.A.R.L. 3 0 0 3
S.R.L.S 113 0 16 97
N° of observations 3184 140 610 2434

Source: Authors’ elaboration (the acronyms used are typical of the Italian regulatory context).

Small enterprises characterize Italy’s olive oil production sector in 2022 as most have an annual

turnover of less than 2 million E.U.R. (Table 3).

Table 3. Companies ranked by turnover revenue (2022).

Turnover Revenue Italy North Center South and Islands
<2 MLN 3045 100 480 2025

<10 MLN 99 1 5 14

<50 MLN 24 3 20 98

> 50 MLN 16 36 105 297

NP° of observations 3184 140 610 2434

Source: Authors’ elaboration.

Investments are also relatively modest, as detailed in Table 4.

8 The number of observations was specified because the information was not always available.

Quantitative Finance and Economics
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Table 4. Companies ranked by total assets (2022).

Total Assets 2021 Italy North Center South and Islands
<2 MLN 3045 97 469 1990

<10 MLN 99 0 3 3

<43 MLN 24 1 8 26

>43 MLN 16 42 130 415

N° of observations 3184 140 610 2434

Source: Authors’ elaboration.

In 2022, the sector will employ around 11,000 people in many small and medium-sized companies
(Table 5).
Table 5. Companies classified concerning the number of employees (2022).

Italy North Center South and Islands
<10 Employees 3146 124 594 2399
<50 Employees 54 11 9 34
<250 Employees 11 4 7 1
> 250 Employees 2 1 0 0
NP° of observations 3184 140 610 2434

Source: Authors’ elaboration.

5.2. Return on equity (R.O.E.)

The return on equity (R.O.E.) ratio expresses, in percentage terms, the ability of management to
remunerate equity. First, Table 6 presents the descriptive statistics.

The R.O.E. of the three geographic areas fluctuates, with rising and falling variations over the
decade considered. In particular, the North shows a profitable sector, except for 2015, when the index
has a negative sign (—3.37). Even in the Center, R.O.E. alternates between positive and negative values,
sharply declining in 2014 (—9.28). The situation is also similar in the South, where negative ones follow
positive values.

To graphically represent the trend of the average index, we identify the best interpolating equation
that maximizes R? (see Table 7).
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Table 6. R.O.E.: Descriptive statistics.

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Italy
Average 0.76 —4.40 5.32 0.52 3.955 -1.60 2.84 5.34 3.81 5.23
Median 0.81 0.08 3.065 0.84 2.85 1.24 2.055 4.13 3.6 4.42
Sample variance  855.84  977.82 1051.64 799.20 1058.89 970.16 820.81 80991 753.24 819.97
Asymmetry —1.05 -1.34 —0.98 -0.63 094 -148 -096 -090 -129 095
Minimum —148.34 —149.9 —146.7 -127.5 -141.2 -150 —140 —-1373 -—145.6 —143.2
Maximum 100 118.56 107.12 123.86 121.13 89.24 100.36 13341 11329 129.58
Count 505 547 594 588 619 598 622 613 613 576
North
Average 7.18 3.22 -3.37 9.02 8.20 1.33 7.30 7.23 0.49 0.06
Median 1.75 2.39 2.39 4.61 3.34 3.03 4.84 4.93 4.54 3.81
Sample variance  372.95 328.92 1609.37 332.22  401.15 1165.61 314.14 10643 507.29 683.82
Asymmetry 1.73 -3.40 -1.94 1.41 2.88 —2.09 1.69 0.46 -333 443
Minimum -27.80  —82.26 —131.1 —25.47 2226 —128 -36.05 -12.59 -107 —143.2
Maximum 70.49 36.60 89.61 58.86 98.19 61.28 8294 3227 34.68 30.63
Count 24 31 37 35 38 38 39 38 38 40
Center
Average 2.22 —9.28 4.83 -030 —0.78 —-0.25 -0.81 5.45 -0.70 495
Median 1.59 —-0.96 3.38 0.86 1.61 1.24 0.89 4.14 1.49 2.61
Sample variance 1000 1086.97  1146.86 587.37 992.85 803.68 64136 678.51 709.77 610.04
Asymmetry —-0.54 —-0.90 -1.25 —-0.71 -1.64 -137 -1.60 -058 -146 —0.54
Minimum -125.78 -117.44 —1354 —95.14 -141.2 -1203 -140 -110.81 -119.16 —109.2
Maximum 93.47 91.20 102.27 83.50  74.83 72.74  67.50 108.80  92.66 85.67
Count 101 110 122 120 126 126 122 132 127 119
South and Islands
Average —0.03 -3.66 6.19 0.07 4.91 -2.25 343 5.15 5.37 5.81
Median 0.66 0.08 3.09 0.61 3.12 1.00 2.27 3.73 4.05 5.08
Sample variance  847.82 989.87 976.41 891.75 1126.71 1004.29 907.87 911.06 780.05 893.30
Asymmetry -1.25 -1.41 —0.68 -0.62 083 -144 -090 -092 -122 —0.82
Minimum —148.34 —149.88 —146.71 —127.49 —137.96 —150.00 —130.68 —137.34 —145.64 —142.57
Maximum 100 118.56 107.12 123.86 121.13 89.24 100.36 13341 11329 129.58
Count 380 406 435 433 455 434 461 443 448 417

Source: Authors’ elaboration.
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Table 7. R.O.E.: Interpolating equation.

Zone Equation R?

Italy ¥ =0.0092x° - 0.3157x° + 4.228x* - 27.776x> + 92.086x? - 140.3x + 72.713 R2=0.7051
North ¥ =0.0029x° - 0.1016x° + 1.4344x* - 10.284x> + 38.895x? - 70.63x + 48.388 R2=0.4089
Center y=0.0164x° - 0.5537x° + 7.3208x* - 47.691x° + 157.96x% - 243.75x + 128.72 R2=0.7899
South and Islands  y = 0.0077x° - 0.2683x> + 3.6153x* - 23.813x> + 78.679x% - 118.27x + 59.876 R2=0.6232

Source: Authors’ elaboration.

The graphs in Figure 5 reflect this. They compare the broken line and the interpolating curve.
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Figure 5. R.O.E. comparison of Italy, North, Center, and South (2013-2022): broken
and interpolating curve (Source: Authors’ elaboration).

Thus, a sector with solid fluctuations emerges. The North curve is higher, despite the sharp decline
in 2015, when the Center and the South and Islands recorded growth, just as the North regresses.

Very often, the curves of the South, the Islands, and Italy tend to overlap because the Southern
areas have average trends in a context where the positive ones of the North balance the negative peaks
of the Center.

The analysis of variance highlights the statistically significant differences (see Table 8).

Comparing the F value and the F crit value shows that the Ho hypothesis is accepted, as the F
value is less than the critical F value: there are no statistically significant differences to be confirmed
by the subsequent post-Anova test (see Table 9).

The pairwise comparison, therefore, shows no statistically significant differences between the areas.
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Table 8. R.O.E.’s variance.

SUMMARY

Groups Count Sum Arithmetic Mean Variance

North 10 40.67  4.07 18.25

Center 10 5.34 0.53 18.64

South and Islands 10 2499  2.50 13.26

VARIANCE ANALYSIS

Origin of variation S.Q. DoF M.Q. F Significance Value F crit
Among groups 62.68 2 31.34 1.87 0.17 3.35
In group 451.27 27 16.71

Total 513.95 29

Source: Authors’ elaboration.

Table 9. R.O.E.: Tuckey-Kramer test.

North Group Average 4.07

n Group North 10

Center group average 0.53

n Group Center 10

South group average 2.50

n Group South 10

MQ 31.34

Q Statistic 2.89
Comparison between the North and the Center

Absolute difference 3.53
Standard error of the difference 1.77

Critical range 5.12

The average between the North and Center is Not Different
Comparison between the North and the South

Absolute difference 1.57
Standard error of the difference 1.77

Critical range 5.12

The average between North and South is Not Different
Comparison between the Center and the South

Absolute difference 1.97
Standard error of the difference 1.77

Critical range 5.12

The average between the Center and South is Not Different

Source: Authors’ elaboration.

5.3. Return on investment (R.O.1.)

R.O.I. measures, in percentages, the profitability and economic efficiency of typical management.
Table 10 shows the main descriptive statistics over the period considered.
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Table 10. R.O.1.: Descriptive statistics.

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Italy
Average 2.99 0.47 3.24 2.87 3.47 2.40 3.06 4.57 4.38 541
Median 2.30 0.75 2.26 2.60 2.61 2.14 2.54 3.46 3.56 4.44
Sample

. 85.64 83.83 100.25  82.88 70.27 69.23 83.83 76.76 55.25 72.19
variance
Asymmetry  0.01 —-0.46 —-0.15 —-0.22 —-0.11 —-0.20 —-0.22 —-0.15 —-0.08 —-0.04
Minimum -30.00 -29.08 —29.31 —28.79 —28.00 —28.82 —29.69 2390 2227 -—-29.72
Maximum 28.70 28.85 29.13 29.40 27.87 29.17 29.57 29.71 28.35 29.88
Count 422 428 426 330 323 322 336 318 316 299
North
Average 6.18 5.30 4.36 5.60 1.27 2.22 4.24 4.07 3.73 3.60
Median 5.04 4.01 4.87 4.55 3.52 3.00 4.09 3.83 4.77 4.73
Sample

. 42.43 63.19 36.26 50.18 62.11 85.28 91.68 59.22 7291 44.75
variance
Asymmetry  0.54 —-0.02 —-0.47 1.21 -1.43 -1.22 —0.28 —-0.50 —-1.04 —-1.04
Minimum —7.46 -16.22 -9.37 —6.44 -20.94 2852 -17.76 —13.83 2227 -16.33
Maximum 21.26 24.20 17.44 29.36 14.62 20.64 29.57 17.26 24.29 15.10
Count 21 29 27 27 32 29 31 30 29 29
Center
Average 2.27 -1.77 343 2.43 3.74 3.44 0.88 5.51 2.81 4.78
Median 2.81 —0.65 241 2.95 2.35 2.75 1.11 4.20 2.97 4.00
Sample

. 101.75 84.27 84.48 86.57 58.79 57.92 69.37 77.18 52.66 45.69
variance
Asymmetry  —0.06 —-0.45 —-0.20 —-0.18 1.43 0.29 -0.39 —-0.25 —-0.74 0.63
Minimum -2245 2644 2898 —27.79 —8.25 -18.88 —22.64 —-23.61 -21.18 -—11.72
Maximum 28.02 22.18 27.08 29.40 27.45 29.17 18.76 29.71 17.95 25.26
Count 92 85 91 77 63 66 66 62 67 64
South and Islands
Average 2.99 0.63 3.09 2.70 3.71 2.12 3.51 4.38 4.94 5.86
Median 1.90 0.78 2.07 2.32 2.54 1.64 2.60 2.94 3.63 4.85
Sample
variance 83.39 82.53 110.80  85.15 74.38 70.71 85.80 79.28 53.15 83.99
Asymmetry  0.080 -0.485 -0.111 -0.263 -0.279 -0.132 —-0.219 —0.098 0.312 —0.136
Minimum -30.00 -29.08 —29.31 —28.79 —28.00 —28.82 —29.69 2390 —20.72 -29.72
Maximum 28.70 28.85 29.13 28.96 27.87 25.97 29.02 28.81 28.35 29.88
Count 309 314 308 226 228 227 239 226 220 206

Source: Authors’ elaboration.

To graphically represent the index trend, the best interpolating equation that maximizes R? is

found (see Table 11).
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Table 11. R.O.1.: Interpolating equation.

Zone Equation R?

Italy y=0.0027x° - 0.0939x° + 1.2911x* - 8.7566x> + 30.208x? - 48.323x + 28.647 R2=0.9302
North y=0.0032x° - 0.1048x + 1.3388x" - 8.2792x* + 25.569x% - 37.083x +24.795 R2=0.7249
Center ¥ =0.0043x° - 0.1494x> + 2.0528x" - 13.963x> + 48.389x? - 77.53x + 43.421 R2=0.6667

South and Islands »=0.0021x° - 0.0753x° + 1.0501x* - 7.2295x° + 25.324x% - 41.126x + 25.03 R*=0.9169

Source: Authors’ elaboration.

The R? values show a modest representativeness of the macro-region curves, which are helpful
(see Figure 6).
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Figure 6. R.O.1. comparison of Italy, North, Center, and South (2013-2022): broken and
interpolating curve (Source: Authors’ elaboration).

Over the analyzed period, R.O.I. has a trend characterized by strong fluctuations in all
geographical areas.

Conversely, the North shows higher values, especially in 2011 (8.17%) and 2016 (6.086%).

The olive oil sector comprises average profitable farms, except for a few years, for some areas
where the R.O.I. value was close to zero (2011, 2014, 2016, 2018, and 2019).

Table 12 shows the analysis of variance with the R.O.I. ANOVA test.
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Table 12. R.O.1.’s variance.

SUMMARY

Groups Count Sum Arithmetic Mean Variance

North 10 40.57 4.06 2.23

Center 10 27.50 2.75 4.21

South and Islands 10 33.93 3.39 2.17

VARIANCE ANALYSIS

Origin of variation S.Q. DoF M.Q. F Significance Value F crit
Among groups 8.54 2 4.27 1.49 0.24 3.35
In groups 77.56 27 2.87

Total 86.10 29

Source: Authors’ elaboration.

F is greater than the critical value: the hypothesis Ho is rejected. There are no statistically
significant differences between the zones, as confirmed by the Tukey-Kramer test (see Table 13).

Table 13. R.O.1.: Tukey-Kramer test.

North Group Average 4,06

n Group North 10

Center group average 2.75

n Group Center 10

South group average 3.39

n Group South 10

MQ 4.27

Q Statistic 2.89

North and Center comparison

Absolute difference 1.31

Standard error of the difference 0.65

Critical range 1.89

The average between the North and Center is Not Different
North and South comparison

Absolute difference 0.66
Standard error of the difference 0.65

Critical range 1.89

The average between North and South is Not Different
Comparison between the Center and the South

Absolute difference 0.64
Standard error of the difference 0.65

Critical range 1.89

The average between the Center and South is Not Different

Source: Authors’ elaboration.
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5.4. Return on sales (R.0O.S.)

R.O.S. analyzes sales profitability and results from the percentage ratio of operating profit to
invested capital. Table 14 illustrates the descriptive statistics.

Table 14. R.O.S.:

Descriptive statistics.

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Italy
Average 3.19 -1.25 3.99 1.60 3.34 0.98 2.27 3.56 3.23 3.73
Median 3.46 1.93 4.01 2.14 3.08 2.31 3.16 3.58 3.78 4.11
Sample

) 141.63 206.82 158.12 149.69 15222 182.85 142.18 143.04 166.60 161.49
variance
Asymmetry  —0.73 —-1.13 -1.32 -1.23 —-1.20 —-1.08 -1.42 -1.28 -1.32 -1.20
Minimum —4523 4982 —49.82 4898 —49.17 4822 —47.15 —49.71 —47.62 —48.46
Maximum 29.73 29.85 29.85 29.61 29.82 29.85 29.92 29.86 29.81 29.90
Count 433 461 492 516 543 550 554 547 579 515
North
Average 3.04 5.88 3.65 5.32 0.47 1.21 5.02 5.48 4.55 3.80
Median 2.14 3.21 3.76 2.12 2.86 2.20 3.78 3.93 4.25 3.20
Sample

. 84.24 59.03 88.44 53.26 213.43 21341 60.95 83.96 54.27 97.58
variance
Asymmetry  —0.37 1.05 -1.37 0.86 -1.89 —-1.63 0.24 0.39 —0.03 -1.23
Minimum -21.22 -1020 2330 —7.58 —43.54 —4822 -1149 -15.84 -—15.03 -36.26
Maximum 22.94 29.22 17.43 24.88 22.02 28.67 23.12 25.34 23.27 29.61
Count 24 32 33 34 39 40 40 39 37 39
Center
Average 3.58 -3.14 545 3.09 4.65 2.98 0.53 5.18 0.25 3.29
Median 4.68 1.24 6.15 3.35 4.04 3.80 2.84 4.44 2.57 3.52
Sample

) 207.47 23295 23094 164.04 142.11 178.07 173.18 143.99 22228 131.46
variance
Asymmetry  —0.82 —-1.05 —-1.24 -1.57 —-0.56 —-0.74 -1.27 —-0.90 -1.37 —-0.81
Minimum —4523 —47.07 —4437 4898 -36.74 —4096 —47.15 —-41.20 —-46.89 -38.31
Maximum 29.25 25.15 29.85 27.88 29.17 29.33 29.92 29.86 28.55 29.18
Count 90 86 103 109 115 118 113 118 124 112
South and Islands
Average 3.09 -1.44 3.60 0.82 3.23 0.36 2.48 2.88 4.00 3.85
Median 3.13 1.86 3.75 1.96 3.08 1.81 3.18 3.37 3.89 4.37
Sample

. 128.19 209.23 143.58 15236 148.63 180.57 14048 147.63 15729 178.17
variance
Asymmetry  —0.69 -1.11 -1.41 -1.13 -1.25 -1.13 -1.46 -1.45 -1.22 -1.27
Minimum —4399 4982 —49.82 —44.61 —-49.17 -4620 —46.74 —49.71 —47.62 —48.46
Maximum 29.73 29.85 28.87 29.61 29.82 29.85 29.51 28.58 29.81 29.90
Count 319 343 356 373 389 392 401 390 418 364

Source: Authors’ elaboration.
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To graphically represent the index trend, the best interpolating equation that maximizes R? is
found (see Table 15).

Table 15. R.O.S.: Interpolating equation.

Zone Equation R?

Italy ¥ =0.0044x° - 0.153x° + 2.094x" - 14.127x> + 48.432x% - 77.167x + 44.018 R2=0.6919
North y=0.0032x° - 0.1014x° + 1.2217x* - 6.8598x* + 17.92x? - 19.126x + 10.102 R?=10.6659
Center ¥ =0.0083x° - 0.2848x° + 3.8393x"* - 25.603x> + 86.955x% - 136.98x + 75.562 R2=0.6693

South and Islands

»=0.0034x° - 0.1203x° + 1.6811x* - 11.581x> + 40.549x2 - 66.052x + 38.501 R2=0.6353

Source: Authors’ elaboration.

R? values show a modest representativeness of the macro-region curves, however useful (see

Figure 7).
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Figure 7. R.O.S. comparison of Italy, North, Center, and South (2013-2022): broken and
interpolating curve (Source: Authors’ elaboration).

Again, the sector shows almost always positive R.O.S. values except for 2014, when both the

South and the Center showed negative declines, —1.44 and —3.14, respectively.
The ANOVA test (see Table 16) accepts the null hypothesis, as the F value is lower than the critical

F value.
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Table 16. R.O.S.’s variance.
SUMMARY
Groups Count Sum Arithmetic Mean Variance
North 10 38.41 3.84 3.32
Center 10 2586  2.59 7.06
South and Islands 10 22.87  2.29 3.20
VARIANCE ANALYSIS
Origin of variation S.Q. DoF M.Q. F Significance Value F crit
Among groups 13.60 2 6.80 1.50 0.24 3.35
In groups 122.18 27 4.53
Total 235.78 29

Source: Authors’ elaboration.

The Tuckey-Kramer test (see Table 17) is also necessary for R.O.S. It confirms significant
differences between the areas.

Table 17. R.O.S.: Tuckey-Kramer test.

North Group Average 3.84

n Group North 10

Center group average 2.59

n Group Center 10

South group average 2.29

n Group South 10

MQ 6.80

Q Statistic 2.89
Comparison between the North and the Center

Absolute difference 1.26
Standard error of the difference 0.82

Critical range 2.38

The average between the North and Center is Not Different
Comparison between the North and South

Absolute difference 1.55
Standard error of the difference 0.82

Critical range 2.38

The average between North and South is Not Different
Comparison between the Center and the South

Absolute difference 0.30
Standard error of the difference 0.82

Critical range 2.38

The average between the Center and South is Not Different

Source: Authors’ elaboration.

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.



458

6. Discussion and conclusions

This study investigated and measured the economic performance of Italian olive oil companies,
considering the importance of this sector of the national economy and, more generally, for proper
human nutrition, mainly when aimed at the prevention of certain serious diseases.

The research focused on companies that satisfy a primary need for nutrition, including olive oil.
In countries where it is produced for cultural reasons and atavistic gastronomic traditions, people
unfortunately consume it prevalently.

This analysis enriches knowledge of the production reality of a country that is a leader in olive
oil production and consumption, albeit considering the economic and social differences that
characterize the different macro-regions that were compared (Felice, 2007; Menzani, 2007; Viesti,
2021). It, finally, implements the existing literature with quantitative financial analyses based on
annual financial statements, unfortunately neglected by the best doctrine that has instead focused on
the very current issue of sustainability (Accorsi et al., 2013; Scarpato et al., 2013) and on marketing
issues that have mainly focused on alternative packaging hypotheses (De Gennaro et al., 2012; Boesen
et al., 2019) that also affect the broader concept of corporate reputation (Castilla-Polo et al., 2018).
This applies to family businesses, especially in Spain (Sanchez-Famoso et al., 2019).

The sales marketing perspective always influences research focused on the Italian context aimed
at favoring product differentiation (Gorgitano and Sodano, 2019) and more widespread use of the Web
for e-commerce (Borsellino et al., 2018). This is in addition to reflections related to productivity
developments aimed at the spread of intensive cultivation (Stillitano et al., 2017; Pellegrini et al., 2017)
in the common desire for greater collaboration among enterprises (Gurrieri and Spallini, 2016). Overall,
performance has been investigated in strategic approaches and concerning production and marketing
functions, eschewing annual reports that often appear as a mere formal fulfillment, not affecting
decision-making processes.

Instead, this study re-evaluated the relevance of traditional business accounting and periodic
summary statements. These annual results can provide valuable insights into the economic goals
achieved in their medium- to long-term trends.

It is precisely because of the availability of a large sample of financial statements over a long
period that it has been possible to make thoughtful assessments concerning the three hypotheses placed
at the origin of the previous analyses.

Having investigated the trend of the three economic ratios makes it possible to deny the validity
of the first hypothesis, H1: the profitability of olive oil companies is not consistently positive and high.
On the contrary, there has been an extraordinarily irregular and fluctuating trend, likely due to the
different productivity of olive crops, which affects meteorological and bacteriological phenomena. It
is, therefore, logical to intuit an apparent connection between the trend in raw material production and
the economic performance of the agro-industry closely related to it. Although the use of olive oil is
considered fundamental in the food traditions of some countries, and constant consumption would
therefore be assumed, this does not register in the variable economic performance of the companies
that offer it.

The spread of COVID-19 seemingly caused no impact, as no particular trends were recorded in
the years characterized by the pandemic. Therefore, it is also necessary to deny the second hypothesis,
H2: it is not true that economic performance was affected by the pandemic due to restrictions aimed at
containing the contagion.
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The third hypothesis is also denied, H3: it is not true that the different morphological and
socioeconomic characteristics of the Italian macro-regions influence firms’ profitability. Despite the
first impression when looking at the graphs, the use of ANOVA and Tukey-Kramer tests excludes
significant differences in the performance of the three Italian macro-regions. The visible differences
tend to even out over the decade.

The implications of this study for theory and practice are numerous. Researchers call for further
studies using accounting information systems beyond bureaucratic compliance or taxable income
determination. They can and should prove to be the first source of information for any management
choice. Similar analyses of a single project that has already offered numerous highly appreciated
results to the international scientific landscape listed in Table 18 demonstrate their value.

Table 18. Publications of the performance analysis project.

Primary sector

The sector in general Wine

Pavone and Migliaccio, 2021; Migliaccio and Pavone, 2022 Migliaccio and Tucci, 2020

Secondary sector

Plastic Energy Tanning Cosmetics Jewelry
Migliaccio and De Blasio, Iovino and Migliaccio and Arena, De Blasio et Migliaccio and
2024, De Blasio and Migliaccio, 2019 202laand b al., 2022 D’Alelio, 2022

Migliaccio, 2021
Tertiary Sector

Hotels Bed & Breakfasts Soccer Real estate
Pavone et al., 2023; Migliaccio et al., 2021 Migliaccio et al., 2022  Migliaccio and De Palma,
Migliaccio, 2018 2024

Social forms in different sectors

Small and medium-sized
Cooperative societies Start-up societies ) ] )
innovative companies
Fusco and Migliaccio, 2018; Fusco Migliaccio and Pavone, 2021a and b Migliaccio and Pavone, 2024
and Migliaccio, 2019

Source: Authors’ elaboration.

The methodology can be easily applied to different sectors, facilitating spatial and temporal
comparisons referring to the same nation or even to different nations but sharing similar productions.

A necessary condition is to have the availability of balance sheet data for at least a decade for a
significant sample of firms. Therefore, scientific research and operational practice must be indebted to
databases that make potentially beneficial information available.

Familiarity with accounting outcomes, however, must also merge with statistical skills that allow
for more analytical study evaluations that foster objective and meaningful comparisons.

This article empowers individual practitioners to improve their operational practices. They can
achieve this by comparing their firm’s situation against the industry average and identifying potential
gaps for improvement. Thus, benchmarking logic is fostered (Watson, 2000; Kharlamova et al., 2020;
Bhattacharya et al., 2020).
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Performance evaluation would, therefore, be in addition to any other typical management
planning and control tool that should already be used at any company wishing to initiate innovative
and effective management processes.

Trade associations can also use this study for available information, albeit aimed at applying
facilitative tools for the agribusiness sector.

On the other hand, the relevant public authorities can also have a better knowledge of the sector to
wisely direct benefits to support a production that has characterized many areas of productive countries
for decades. This is also to spread sustainable logic that is urgently needed, considering the progressive
erosion of land used for olive production and thus subjected to water stress, soil erosion, and pollution
by pesticides and fertilizers. Waste gases from agro-industrial plants, waste disposal and processing
waste also contribute to an unhealthy environment. Sustainable agricultural practices (organic and
precision farming, efficient water management, cover crops) and waste recycling to produce energy,
compost, and other things must necessarily and urgently be adopted with innovative technologies.

Studies by Pulido-Fernandez et al. (2022), Hernandez-Mogollon et al. (2021), Pato (2024), and
Vena-Oya and Parrilla-Gonzélez (2023) highlight the importance of developing oil tourism. This
development can significantly benefit all production areas, especially with the well-established wine
tourism (Gomez-Carmona et al., 2023; Sods and David, 2015; Scherhag et al., 2023).

Future analyses of this kind should be developed by researchers using additional and more
numerous profitability ratios. These ratios should then be juxtaposed with those typical of the capital
and financial structure. Certainly to be considered in future profitability analyses are the R.O.S.: return
on sales, which is calculated using the formula: operating income/revenues from sales x 100; the G.O.P.:
gross operating margin, EBITDA (earnings before interest, taxes, depreciation, and amortization),
which measures the ability of capital to generate wealth before taxes, interest, depreciation, and
amortization; and the EBIT, which measures the ability of capital to generate wealth before taxes and
interest. Particularly relevant for indebted companies is the financial expense coverage ratio.

To analyze this economic sector, consider these capital ratios: the degree of dependence on third-
party financing, which reveals the relationship between equity capital and other financial sources. In
industrial companies, measuring the degree of asset immobilization is used to assess asset elasticity.

More generally, measuring source-asset correlations and indicators of asset turnover speed and,
thus, average inventories will be appropriate.

Furthermore, the synthetic values obtained should be compared with those of other related sectors
to highlight similarities or divergences and assess their causes.

Educators and trainers should leverage studies of this kind in their management education and
training processes.

The outlined benefits deriving from this study for science and operational practice must not make
us forget that the proposed outcomes derive from a purely quantitative study based on a limited number
of balance sheets, albeit numerous. Its validity depends on the veracity of the official balance sheets.
Unfortunately, especially in Italy, accounting frauds mainly aimed at tax evasion are often observed
(Lupi, 2020; Boria, 2023; Scarfi, 2024), which justifies perplexity concerning the quality of the raw
data processed. This, however, should not limit the informative value of the trends drawn. Analyses of
this kind, therefore, cannot have the presumption of being exact, even considering that there are always
estimated values (necessarily) in the financial statements.

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.



461

Author contributions

This article is the result of collaborative work. However, it is possible to attribute the different
paragraphs to the authors in relation to the prevailing tasks that were carried out.

Guido Migliaccio was responsible for the design and scientific approach of the work, outlining
its theoretical aspects and theoretical analysis of the results. The “Introduction”, “Literature review”,
and “Discussion and Conclusions” paragraphs can, therefore, be attributed to him.

Antonella De Blasio, on the other hand, analyzed the sector, selecting, and processing financial
statements data, and presenting initial comments on the results of the research. The following
paragraphs can, therefore, be attributed to her: “The sector” and “Results”.

The paragraph “Materials and methods” is common to both authors.

Use of Al tools declaration

The authors declare they have not used Artificial Intelligence (Al) tools in creating this article.
Conflict of interest

All authors declare no conflicts of interest in this paper.
References

Accorsi R, Cascini A, Ferrari E, et al. (2013) Life cycle assessment of an extra-virgin olive oil supply
chain, In Bevilacqua, M. (ed.) Proceeding of the XVII Summer School Francesco Turco: A
challenge for the future - The role of industrial engineering in a global sustainable economy,
Senigallia (Ancona) Italy, September 11-13, 2013, 172—178. https://hdl.handle.net/11585/197332

Adamo P, Baldoni L, Benalia S, et al. (2020) Intensificazione sostenibile. Proceedings of the 17th
Conference A.1.8.5.A., February 2020, 1: 17-18.

Alfei B, Pannelli G, Ricci A (2013) Olivicoltura. Coltivazione, olio e territorio, Bologna, Edagricole.

Aparicio R, Harwood J (2013) Handbook of Olive Oil: Analysis and Properties, New Y ork: Springer-
Verlag NY Inc. https://doi.org/10.1007/978-1-4614-7777-8

Attorre A, Ricci N, Soracco D (2021) Il mondo dell'olio. Storia, produzione, uso in cucina
dell'extravergine, Bra: Slow Food.

Benedetti M, Corti F, Guagnini C (Yearless) Agroalimentare: Italia, una (pen)isola felice, Available
from: https://www.sace.it/docs/default-source/default-document-library/sace-focus-on-
agroalimentare.pdf?sfvrsn=87a146b9 0 (accessed on 4 July 2024)

Bhattacharya S, Momaya KS, Iyer KC (2020) Benchmarking enablers to achieve growth performance:
a conceptual framework. Benchmarking 27: 1475—1501. https://doi.org/10.1108/B1J-08-2019-0376

Boesen S, Bey N, Niero M (2019) Environmental sustainability of liquid food packaging: Is there a
gap between Danish consumers’ perception and learnings from life cycle assessment? J Clean
Prod 210: 1193—-1206. https://doi.org/10.1016/j.jclepro.2018.11.055

Boria P (2023) L'evasione fiscale. Ricerca su natura giuridica e dimensione quantitativa, Roma:
Universita La Sapienza.

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.



462

Borsellino V, Zinnanti C, Migliore G, et al. (2018) An exploratory analysis of website quality in the
agrifood sector: The case of extra virgin olive oil. Quality - Access to Success 19: 132—138.
Boskou D (2006) Olive Oil. Chemistry and Technology, New York: A.O.C.S.

https://doi.org/10.4324/9781003040217

Boskou D (2015) Olive and Olive Oil Bioactive Constituents, New York: A.O.C.S.
https://doi.org/10.1016/B978-1-63067-041-2.50007-0

Caricato L (2017) OOF International Magazine. The shapes of oil. Packaging, the silent revolution,
Milano: Olio Officina.

Castilla-Polo F, Gallardo-Vazquez D, Sanchez-Hernandez MI, et al. (2018) An empirical approach to
analyze the reputation-performance linkage in agrifood cooperatives. J Clean Prod 195: 163—175.
https://doi.org/10.1016/j.jclepro.2018.05.210

Conte L, Servili M (2022) Oleum. Qualita, tecnologia e sostenibilita degli oli da olive, Bologna: Edagricole.

Conto F (2005) Economia e organizzazione delle filiere agroalimentari. La filiera dell’olio di oliva di
qualita, Milano: Franco Angeli.

De Blasio V, Pavone P, Migliaccio G (2022) Cosmetics companies: income developments in time of
crisis. J Small Bus Enterp D 29: 1017-1048. https://doi.org/10.1108/JSBED-11-2019-0369

De Gennaro B, Notarnicola B, Roselli L, et al. (2012) Innovative olive-growing models: An
environmental and  economic assessment. J  Clean  Prod  28: 70-80.
https://doi.org/10.1016/j.jclepro.2011.11.004

Di Gioia F (2022) Olivicoltura e produzione dell’olio di oliva, Roma: Andromeda.

Di Schino J, Liguori G, Stefani M (2016) L’ oro del Mediterraneo. Olio d'oliva, Firenze: goWare.

Felice E (2007) Divari regionali e intervento pubblico. Per una rilettura dello sviluppo in Italia,
Bologna: Il Mulino.

Fink A (1995) How to AnalyzeSurvey Data, Los Angeles: U.C.L.A.

Fusco F, Migliaccio G (2018) Crisis, Sectoral and Geographical Factors: Financial Dynamics of Italian
Cooperatives. Euromed J Bus 13: 130-148. https://doi.org/10.1108/EMJB-02-2016-0002

Fusco F, Migliaccio G (2019) Cooperatives and Crisis: Economic Dynamics in Italian Context. Int J
Bus Glob 22: 638—654. https://doi.org/10.1504/1JBG.2019.100258

Garibaldi R (2024) Turismo dell’olio. Available from: https://www.robertagaribaldi.it.

Gomez-Carmona D, Paramio A, Cruces-Montes S, et al. (2023) The effect of the wine tourism
experience. J Destin Mark Manage 29: 100793. https://doi.org/10.1016/j.jdmm.2023.100793

Gorgitano MT, Sodano V (2019) Differentiation policies in the Italian market of extra virgin olive oil.
Quality - Access to Success 20: 274-279.

Gu C (2013) Smoothing Spline ANOVA Models. 2nd ed., New York: Springer.
https://doi.org/10.1007/978-1-4614-5369-7

Gurrieri AR, Spallini S (2016) Networking Entrepreneurship in Non-Technology Sectors. The Case of
Olive Oil, Developments in Marketing Science: Proceedings of the Academy of Marketing Science,
343-346. https://doi.org/10.1007/978-3-319-29877-1 69

Hernandez-Mogollon JM, Di-Clemente E, Campon-Cerro AM, et al. (2021) Olive oil tourism in the
euro-mediterranean area. Int J Euro-Mediterr Stud 14: 85-101.

Iovino F, Migliaccio G (2019) Financial Dynamics of Energy Companies During Global Economic
Crisis. Int J Bus Glob 22: 541-554. https://doi.org/10.1504/1JBG.2019.100256

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.



463

Ismea (2021) Olio di oliva - Ultime dal settore. Olio di oliva: le prime stime produttive in Italia. Available
from: https://www.ismeamercati.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/11750 (accessed
on 4 July 2024).

Kharlamova O, Tkachenko S, Poliakova Y, et al. (2020) Management accounting using benchmarking
tools. Acade Account Financ Stud J 24: 1-7.

Kramer CY (1956) Extension of multiple range tests to group means with unequal numbers of
replications. Biometrics 12: 307-310. https://doi.org/10.2307/3001469

Lanzara O (2017) Quando la qualita si fa concorrenza: il made in Italy e la legge ‘Salva olio’. I/ diritto
dell’agricoltura, 127-156.

Liao Q, Li J (2018) An Adaptive Reduced Basis ANOVA method for High-dimensional Bayesian
Inverse Problems. J  Comput  Physics, ArXiv: 1811.05151 [math.NA].
https://doi.org/10.1016/].jcp.2019.06.059

Lupi R (2020) Manuale di evasione fiscale. Conoscerla per contrastarla. Roma: Castelvecchi.

Mella P, Navaroni M (2016) Analisi di bilancio, Sant’ Arcangelo di Romagna: Maggioli.

Menzani T (2007) Prima e dopo Mezzogiorno. Le regioni italiane fra arretratezza e sviluppo,
Meridiana - Rivista di storia e scienze sociali (58-Nuove forme di democrazia), 245-249.

Mesic Z, Molnér A, Cerjak M (2018) Assessment of traditional food supply chain performance using
triadic approach: the role of relationships quality. Supply Chain Manage 23: 396—411.
https://doi.org/10.1108/SCM-10-2017-0336

Migliaccio G (2018) The profitability of Italian hotels during and after the 2008 Economic Crisis. Afr
J Hosp Tour Leisure 7: 1-21.

Migliaccio G, Arena MF (2021a) Il benchmarking per il controllo della performance: esiti di una
ricerca nei distretti conciari italiani. Manage Control, 87-110.
https://doi.org/10.3280/MACO2021-003005

Migliaccio G, Arena MF (2021b) Financial performance of Italian tanning manufacturers before,
during and after the global «crisis. Int J Glob Small Bus 12: 213-246.
https://doi.org/10.1504/1JGSB.2021.10040807

Migliaccio G, D’Alelio CC (2022) The profitability of Italian jewellery between the two international
economic crisis. Int J Glob Small Bus 13: 79—107. https://doi.org/10.1504/1JGSB.2022.10047040

Migliaccio G, De Blasio V (2024) The Italian Plastics Industries toward a Plastic-Free Society: what
Possible  Strategies? World Rev  Entrep  Manage Sust Dev  20: 179-218.
https://doi.org/10.1504/WREMSD.2024.10061683

Migliaccio G, De Palma A (2024) Profitability and financial performance of Italian real estate
companies: quantitative profiles. Int J Product Perfor Manage 73: 122-160.
https://doi.org/10.1108/IJPPM-02-2023-0075

Migliaccio G, Lucadamo A, Napoli G, et al. (2022) Economic and Sporting Performance and Player
Registration Rights in Italian Soccer: Connections? Int J Manage Enterp Dev 21: 392—415.
https://doi.org/10.1504/IJMED.2022.126577

Migliaccio G, Pavone P (2021a) Innovative Small Start-Ups in Italy: a Successful Business Model?
Int J Manage Enterp Dev 20: 405-455. https://doi.org/10.1504/IJMED.2022.10042082

Migliaccio G, Pavone P (2021b) Italian Innovative Start-up Cohorts: an Empirical Survey on Profitability,
in Bevilacqua, C., Calabro, F. and Della Spina, L. (Eds.), New Metropolitan Perspectives - Knowledge
Dynamics and Innovation-driven Policies Towards Urban and Regional Transition (Vol. 2), Springer
Nature Switzerland AG, Heidelberg & Berlin, 834-843. https://doi.org/10.1007/978-3-030-48279-4

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.



464

Migliaccio G, Pavone P (2022) Primary sector in Italy: profitability dynamics and relationship with
the international economic crisis. Int J Product Perfor Manage 71: 2893-2912.
https://doi/10.1108/1JPPM-05-2020-0229

Migliaccio G, Pavone P (2024) Innovativeness in the economic system: the Italian experience. Int J
Bus Innov Res 34: 109—-138. https://doi.org/10.1504/1JBIR.2024.138141

Migliaccio G, Tucci L (2020) Economic assets and financial performance of Italian wine companies.
Int J Wine Bus Res 32: 325-352. https://doi.org/10.1108/IJWBR-04-2019-0026

Migliaccio G, Tucci L, Simonetti B (2021) The Effects of the Global Crisis on the Economic-Financial
Performance of Italian Bed and Breakfasts: a Ten-year Quantitative Analysis from the Financial
reports. e-Rev Tour Res 18: 611-646.

Moro E (2014) La dieta mediterranea. Mito e storia di uno stile di vita, Bologna: 11 Mulino.

Pato ML (2024) A Decade of Olive Oil Tourism: A Bibliometric Survey. Sustainability (Switzerland),
16: 1665. https://doi.org/10.3390/sul16041665

Pavone P, Migliaccio G (2021) Profitability of the Italian farming companies and the impact of
financial crisis: quantitative research using accounting data. Int J Bus Perfor Manage 22: 394—
425. https://doi.org/10.1504/1JBPM.2021.10041320

Pavone P, Migliaccio G, Simonetti B (2023) Investigating financial statements in hospitality: a
quantitative approach. Qual Quant 57: S383-S407. https://doi.org/10.1007/s11135-020-01086-3

Pellegrini G, La Sala P, Camposeo S et al. (2017) Economic sustainability of the olive oil high and
super-high density cropping systems in Italy. Global Bus Econ Rev 19: 553-569.
https://doi.org/10.1504/GBER.2017.086604

Preedy VR, Watson RR (2020) Olives and Olive Oil in Health and Disease Prevention, Amsterdam:
Elsevier.

Pulido-Fernandez JI, Casado-Montilla J, Carrillo-Hidalgo I, et al. (2022) Evaluating olive oil tourism
experiences based on the segmentation of demand. Int J Gastron Food Sci 27: 100461.
https://doi.org/10.1016/].1jgfs.2021.100461

Ross A, Willson VL (2017) One-way ANOVA. In Ross, A., Willson V.L. (Eds.), Basic and Advanced
Statistical Tests. Sense: Rotterdam, 21-24. https://doi.org/10.1007/978-94-6351-086-8 5

Rossi R (2017) 11 settore delle olive e dell’olio d’oliva nell’UE. Principali caratteristiche, sfide e
prospettive. Available from:
https://www.europarl.europa.eu/RegData/etudes/BRIE/2017/608690/EPRS BRI1%282017%296
08690 IT.pdf (accessed on 4 July 2024).

Sanchez-Famoso V, Cano-Rubio M, Fuentes-Lombardo G (2019) The role of cooperation agreements
in the internationalization of Spanish winery and olive oil family firms. /nt J Wine Bus Res 31:
555-577. https://doi.org/10.1108/IJWBR-08-2018-0042

Sarnari T (2022) Tendenze e dinamiche recenti. Olio d’oliva. Available from: https://olivonews.it/wp-
content/uploads/2022/09/20221309 Tendenze olio.pdf.

Scarfi P (2024) Evasione fiscale. Un’idea che risolve la questione. Tricase: Youcanprint.

Scarpato D, Borrelli IP, Ardeleanu MP (2013) Competitiveness and environmental performance in the
olive oil sector: An analysis of the Campania region. Qual - Access Success 14: 165—169.

Scherhag K, Riidiger J, Dreyer A (2023) Introduction to wine tourism. Zeitschrift fiir
Tourismuswissenschaft 15: 231-238. https://doi.org/10.2307/3001913

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.



465

Solari A, Salmaso L, Pesarin F, et al. (2009) Permutation Tests for Stochastic Ordering and ANOVA.
Theory  and  Applications  with  R., 194. New  York: Springer-Verlag.
http://dx.doi.org/10.1007/978-0-387-85956-9

Sod6s G, David L (2015) Wine Marketing - Tools for Innovation, Creativity and Sustainability,
Proceedings of International Conference on New Trends in Sustainable Business and
Consumption (B.A.S.1.Q. 2015), Bucharest, JUN 18-19, 2015, 473—-480.

Stillitano T, De Luca Al, lofrida N, et al. (2017) Economic analysis of olive oil production systems in
southern Italy. Qual - Access Success 18: 107—-112.

Tukey JW (1949) Comparing individual means in the analysis of variance. Biometrics 5: 99—114.
https://doi.org/10.2307/3001913

Tukey JW (1953) The problem of multiple comparisons. unpublished manuscript, In: Karen, The
Collected Works of John W Tukey VIII. Multiple Comparisons: 1948—1983. New York: Chapman
and Hall.

Tukey JW (1993) Where should multiple comparisons go next? In: Hoppe, F.M., Multiple
Comparisons, Selection, and Applications in Biometry. New Y ork: Dekkerpp, 187-207.

Vena-Oya J, Parrilla-Gonzéalez JA (2023) Importance—performance analysis of olive oil tourism
activities: Differences between national and international tourists. J Vacat Market.
https://doi.org/10.1177/13567667221147316

Viesti G (2021) Centri e periferie. Europa, Italia, Mezzogiorno dal XX al XXI secolo, Bari-Roma: La
Terza.

Watson GH (2000) Il Benchmarking. Come Migliorare i Processi e la Competitivita Aziendale
Adattando e Adottando le Pratiche Delle Imprese Leader, Milano: Franco Angeli.

AR ©2024 the Author(s), licensee AIMS Press. This is an open access
aAaimMs ATMS Press article distributed under the terms of the Creative Commons
N 1—5 Attribution License (https://creativecommons.org/licenses/by/4.0)

Quantitative Finance and Economics Volume 8, Issue 3, 437-465.



