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non-recyclable waste), are sufficiently widespread as per European Union directives
relative to the circular economy. In addition to this analysis, the paper also evaluates
the financial performance of a companies’ group which should operate economically
to guarantee continuity of management and provision of services to the community at
large. The analysis concerns companies operating in approximately 900 municipalities
located throughout the Italian territory. The results show a quite variegated situation,
in which the northern regions appear to represent the macro-area where the most ef-
ficient firms operate, realizing the highest level of separated waste collection despite
having the lowest unitary revenues, both per ton collected and per inhabitant served.

[ | INTRODUCTION

The European Commission (EC) has adopted an ambitious package for the cir-
cular economy which affects the entire lifecycle of products (European Com-
mission, 2015; European Parliament, 2017). This encompasses the earliest
phases of design, in which the necessary resources to be procured are identi-
fied, and continues through the transformation processes of the materials, and
therefore, includes the waste that are potentially generated during the entire
process of production, distribution, and consumption.

An important part of the circular economy ‘circle’ regards waste manage-
ment which should follow the ‘hierarchical principle’, that establishes an order
of priority. Preventing negative environmental impacts caused by waste rep-
resents the first step, followed by preparing materials to be re-used, recycling,
energy recovery, and finally, disposal. The EC package considers landfill as the
last step in solid urban waste (UW) disposal that must be limited both quan-
titatively and qualitatively (Gharfalkar, Court, Campbell, Ali & Hillier, 2015,
p. 305; Tisserant, Pauliuk, Merciai, Schmidt, Fry, Wood & Tukker, 2017, p. 628;
Cossu & Williams, 2015, p. 1; Velenturf & Purnell, 2017, p. 1).

All of these conditions should serve as guidelines for the management
choices made by waste management companies, which take the responsibil-
ity for providing the local public services from collection to disposal of UW.
This becomes particularly significant when taking into consideration the criti-
cal conditions under which these companies operate. UW collection, treatment
and disposal are usually very costly activities (Koushki, Al-Duaij & Al-Ghim-
las, 2004, p. 957; Greco, Allegrini, Del Lungo, Gori Savellini & Gabellini, 2015,
p. 364), because they usually require high investments in terms of plants and
machineries, and huge operating costs for personnel, services, vehicles’ depre-
ciation. Moreover, among the various forms of waste collection, study findings
confirm that separated waste collection (SC) represents the most expensive
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option for waste management companies (Koushki Parviz, Al-Duaij & Al-Ghim-
las, 2004, pp. 959-960).

In light of these premises, this paper focuses on UW management compa-
nies which should match environmental and financial sustainability (Bartolac-
ci, Paolini, Quaranta & Soverchia, 2018, p. 129; Horvathova, 2012, p. 91; Lohri,
Camenzind & Zurbriigg, 2014, p. 542; Nishitania, Jannah, Kaneko & Hardinsyah,
2017, p. 10; Qi, Zeng, Shi, Meng, Lin & Yang, 2014, p. 349; Song, Zhao & Zeng,
2017, p. 1051). In particular, the research objective consists of determining,
through an exploratory analysis, whether the best practices for waste man-
agement - in terms of SC - are sufficiently widespread in Italy to meet the con-
ditions outlined in the EC circular economy package. In addition, the econom-
ic-financial performance of the companies’ group is evaluated to determine
whether it is such as to guarantee the continuity of management and ensure
the provision of the service to the community.

To reach our research objective we have also focused on certain aspects
that can affect company performance, such as geographical location and/or the
availability of waste treatment and disposal plants; the latter could be indica-
tive of a degree of diversification of waste management activities.

THE WASTE MANAGEMENT SECTOR IN [TALY

The services connected to waste management processes (collection, transpor-
tation, and treatment) are considered public utilities. In fact, Italian legislation
requires municipalities to carry them out, precisely because of their social, en-
vironmental and economic relevance (Bognetti & Robotti, 2003, p. 117). In par-
ticular, municipalities can manage these services either directly or outsource
them to companies (often owned by the same municipalities); to date, this last
option is the most common in Italy (Italian Competition Authority, 2016). Occa-
sionally, such of them are multi-utility companies, providing various services
(i.e. electricity, water, pharmacies) in addition to waste collection, transporta-
tion and treatment.

Recent studies have highlighted that the Italian waste management sector
includes 463 companies, of which 71% are mono-utilities and the remainder
are multi-utilities (Utilitatis, 2016, p. 27). In this rather fragmented and low-
competition sector (Citroni, Lippi & Profeti, 2016, p. 2; Italian Competition Au-
thority, 2016), the providers are predominantly small and medium-sized com-
panies (see table 1); they supply waste collection services to approximately
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8,000 Italian municipalities that are extremely diverse in terms of the geo-mor-
phological characteristics, the population density, etc.

Table 1. Italian companies that operate in the waste management sector in 2013

Number of companies
that provide UW Tot:-J.I revenues Number of employees
. (in euro)

management services
Very large companies 19 4,223,140 31,791
(revenues > €100,000)
Large companies 20 1,385,619 8,970
(revenues between
€50,000 and €100,000)
Medium-sized companies 186 3,956,568 31,594
(revenues between
€10,000 and €50,000)
Small companies 238 997,306 9,006
(revenues < €10,000)
Totale 463 10,562,633 81,361

Source: Utilitatis, 2016.

Regardless of the private or public nature of the companies, they must
strive for a satisfactory and lasting economic and financial sustainability, in
order to be able to provide indispensable services over the long term. As well
known, the economic and financial performance of companies must be moni-
tored, even in cases of public entities, because an organization’s financial bal-
ance is a pre-requisite for its business viability (Macpherson, 2001, p. 13; Sar-
giacomo, 2013, pp. 20-21). This is why it is important to implement a corporate
control system that is both integrated and multidimensional, and that takes
into account the specificities of the performance of the companies in question.
Their multidimensionality must include the efficiency of the internal processes
and the operational effectiveness, as well as the quality of the services provid-
ed because of the need to evaluate the social impacts and, more generally, the
performance outcomes which, in this case, assume environmental significance
(Pollit & Bouckaert, 2011, pp. 7-8). In other words, satisfactory economic and
financial performance levels do not necessarily coincide with equally satisfac-
tory levels of services provided and of outcomes, measured in terms of environ-
mental protection and safeguarding, for example.
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THE RESEARCH METHODOLOGY AND THE COURSE
OF THE RESEARCH PROCESS

In order to achieve the objective outlined above, an empirical study referred
to the four-year period 2012-2015 was conducted on a group of 52 Italian me-
dium-sized companies, constituting a fairly homogeneous group of firms that
could be compared. They were mostly operating in the field of UW collection,
transport, treatment and disposal in approximately 900 municipalities in Italy.

The pertinent financial information was obtained from financial state-
ments, the waste collection data was taken from the ISPRA (Higher Institute
for Environmental Prevention and Research) database, and the information on
population served and on territorial characteristics (extension and population
density) was available from the ISTAT (National Statistics Institute) database.

The set of companies analyzed is fairly representative, considering the
900 municipalities served (about 10% of all Italian municipalities) and the
ten million or more citizens who are provided with these services over an
area of over 30,000 sq. km. As regards the three geographical macro-areas,
the highest percentages are found in the North, in terms of number of mu-
nicipalities and territorial extension (65% and 47%, respectively, according
to 2015 data), whereas the percentage of the population served is greatest in
the South and on the Islands (40%) because of greater population density in
this macro-area®.

As for the size of the 52 companies in the group, the average annual rev-
enues, which appears in item A.1 of the Income Statement (Conto economico,
in Italian), amounts to €23,610,009 in the North, 41,187,692 in the Center, and
25,420,363 in the South and Islands. When we take out the data for the two out-
lier municipalities (Florence in the Center and Naples in the South), which are
considerably larger than the other 50 companies in the group, the average an-
nual revenues amounts to €28,814,176 in the central part and €17,467,114 in
the southern part of the country. In the companies’ group, the average number

! These observations obviously refer to the group of companies and, therefore, to
the group of municipalities analyzed in this study; some of more densely populated mu-
nicipalities in the North are served by listed companies and are, therefore, not part of
this analysis, for the reasons concerning the size homogeneity, mentioned above.
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of employees is 158 for the North, 259 for the Center (166, adjusting for Flor-
ence), and 337 for the South (252, adjusting for Naples)?.

In light of the above mentioned, the performance of the 52 companies was
measured in each of the four years under analysis (2012-2015). The findings
were reclassified by geographical macro-area and by the presence/absence of
at least one waste treatment and disposal plant. In particular, according to the
first classification, the group consists of 20 companies in the North, 11 in the
Center, and 21 in the South. As for the presence/absence of a plant, the classifi-
cation consists respectively of 28 and 24 companies.

EMPIRICAL FINDINGS

1. Economic and financial performance

To investigate the economic and financial performance of the analyzed
companies, specific indicators were calculated using their financial statements
data; those are ratios used in literature and among practitioners as bench-
marks to assess the following three areas of performance: (i) profitability; (ii)
productivity-efficiency; (iii) financial-equity profile.

To evaluate the profitability, the company’s ROl and ROE were utilized. The
first indicator measures the Return On Investment, by relating Operating in-
come (or Ebit Earnings before interests and taxes) to the Total assets. The
second indicator measures the Return On Equity, by relating Net income (the
bottom line of the Income Statement) to the Net equity. The literature often
suggests using these ratios to assess the economic and financial performance
in relation to environmental practices at the firm level (Hart & Ahuja, 1996,
p- 30; Judge & Douglas, 1998, p. 241; Khanna & Damon, 1999, p. 1; Rubio-Rome-
ro, Arjona-Jiménez & Lopez-Arquillosa, 2013, p. 84).

As concerns the RO, it is worth noting that in the calculation of the posi-
tive component of the indicator only the principal revenues indicated in A.1 of
the Income Statement were taken into account, whereas “Other revenues” list-
ed in A.5, deriving for the most part from activities not directly related to the
core business, were expunged. This method of calculation actually penalizes

2 These numbers are considerably higher than those for the entire country, as re-
corded by Istat 2012 (published in Italian Competition Authority, 2016, 80) which show
an average annual revenues of € 5.3 mil and 48 employees.
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the analysis because, by utilizing such restrictive parameters, it ignores some
of the revenues which are nevertheless relevant, in a wide sense, to the ordi-
nary management of the company. Therefore, a rectified version of the Return
on Investment (ROI Adjusted) was calculated that also included, among compa-
ny revenues, those listed under item A.5 of the Income Statement.

To measure productivity and efficiency, according to the literature, two in-
dicators were calculated (Listowski, Ngo & Guo, 2013, p. 67). The first one (Rev-
enues per employee) provides a dimensional measurement of the company as
well as of the employees productivity, strictly referred to the revenues deriving
from the core business, as the numerator represents only the revenues listed
in A.1 of the Income Statement. The second one (Production costs/Production
value) measures the core business efficiency, which will increase with the re-
duction of the costs’ impact on the Production value.

Finally, in order to assess the financial-equity profile of the companies, two
indicators were calculated. These are useful to establish the consistency of the
company’s net equity and its financial stability (Higgins, 2012, p. 8).

The first indicator (Net equity/Total assets) shows the proportion of invest-
ments (or Total assets) covered by the equity brought in by the shareholders;
hence, the residual portion of the investments is financed by debts of varied na-
ture (financial, commercial, etc.). It follows that, the higher is the incidence of
Net equity on Total assets, the better capitalized and, therefore, more balanced
the company will appear, in terms of its financial-equity profile. Indirectly, this
indicator provides information on the relationship between Debts and Net eq-
uity (Debt/Net equity); it is used as a benchmark for evaluate the degree of in-
debtedness of a company and, therefore, the risk to financers and the compa-
ny’s creditworthiness.

The second indicator (Net debt of liquidity/Ebitda) measures the compa-
ny’s ability to repay its financial and operating debt, with the financial resourc-
es generated by the current management. The ratio expresses the number of
years that the ordinary financial flow (i.e., Ebitda Earnings before interests,
taxes, depreciation, and amortization) would take to repay the company’s en-
tire debt, assuming the trend for the coming years is implicitly constant. The
lower the quotient, the better the pay-back capability and, therefore, the finan-
cial profile of the company, will appear to creditors3.

3 The indicator could become negative, either because of the numerator (debts in-
ferior to company liquidity) or the denominator (negative Ebitda). Because they are
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1.1. Profitability performance
By calculating the profitability performance per geographical macro-area, the

following results were obtained:

Table 2. Annual profitability indicator averages
per geographical macro-areas (in %)

2012 2013 2014 2015

ROI ROE Ro.l ROI ROE RQI ROI ROE RO.I ROI ROE Ro.l
adj. adj. adj. adj.

NORTH | -0.21 3.86 3.19 -0.78 2.20 3.34 0.77 4.92 4.24 0.74 5.12 3.74

CENTER | -1.99 4.74 3.82 -1.80 3.21 2.36 | -0.14 | -2.89 3.27 | -0.81 | -1.65 4.31

SOUTH -5.88 3.09 1.22 -1.71 5.47 4.99 2.20 3.72 5.41 1.51 4.33 5.27

ITALY -2.69 3.90 2.74 -1.43 3.63 3.56 0.94 1.92 4.31 0.48 | 2.60 4.44

Outliers ROE: Legnano (North); Benevento, Nuoro, and Trani (South).

Source:own study.

Overall, the ROI values in the four-year period for all of the companies re-
veal an unsatisfactory performance in terms of profitability that is sometimes
negative (see the entire four years in Central Italy).

The situation looks decidedly different if attention is shifted to ROI adjust-
ed, which shows positive values for all of the geographical macro-areas and
a national rising trend over the four-year period. This bears witness to what
was mentioned above in terms of the weight of Other Revenues (extraneous to
the core business) in guaranteeing balanced profitability.

What is less easily interpreted is the ROE trend, impacted by the company’s
financial management (in many cases, interests play a significant role), as well
as the extraordinary revenues/costs and taxes. The North shows a consistently
positive and growing trend over the four-year period (excluding the one outlier
from the average); the South is also generally positive in the entire timeframe,
but with a decreasing trend (somewhat buffered by the three outliers taken out

only rare cases, in Table 6, para 4.1.3 the negative values were excluded from the calcu-
lation of the averages so as not to alter the overall trend.
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of the average); and the Center exhibits up and down trends, with positive fig-
ures in the first two years and negative ones in the last two*.

By calculating the profitability performance based on whether or not there
is a treatment and disposal plant, yields the following results.

Table 3. Annual profitability indicator averages calculated
with/without disposal plant (%)

2012 2013 2014 2015

ROI ROE RO'I ROI ROE RO'I ROI ROE RO.I ROI ROE RO'I
adj. adj. adj. adj.

w/ plant -2.70 | -1.07 144 | -092 | 5.82 246 | -0.28 | -5.61 249 | -1.62 2.77 2.02

w/o plant | -3.08 | -1.75 3.79 -1.89 5.04 5.36 2.83 2.64 6.86 3.46 0.02 7.35

Outliers ROE: Benevento, Legnano, and Nuoro (w/o plant); Trani (w/ plant).

Source:own study.

The ROI with a plant is always negative, with a four-year average of -1.38%;
the ROI without a plant is negative in the first two years and positive in the oth-
er two, with a four-year average of 0.33%. The adjusted ROI shows constantly
positive values for both categories. Nevertheless, the best performance is from
companies without a treatment and disposal plant (four-year average of 5.84%
vs. 2.10%). As for the ROE, excluding the four outliers previously mentioned,
there is further confirmation that waste management companies without
a plant perform better than the others (four-year average of 1.49% vs. 0.48%).

1.2. Productivity-efficiency performance

Productivity-efficiency performance assessment, subdivided by geographical
macro-area, yields the following results.

* The ROE must be interpreted in combination with the Net equity (as the denomi-
nator of the quotient) because, given the same annual income, companies with less of its
own equity will show a higher ROE and rely more heavily on the financial lever. It fol-
lows that in such a case, there is increased risk for creditors who find themselves hav-
ing to finance most of the assets and therefore they bear the (greater) risk of default.
Thus, the ROE indicator must be read in combination with the one for Net equity/Total
assets, as shown in Table 6, para 4.1.3.
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Table 4. Annual productivity-efficiency indicator averages
per geographical macro-area

2012 2013 2014 2015
Revenues Ak Revenues ey Revenues sy Revenues ACLE
costs/Prod. costs/Prod. costs/Prod. costs/Prod.
per empl. per empl. per empl. per empl.
value value value value

NORTH €289,009 96.48% | €266,785 97.20% | €292,711 96.09% | €326,546 96.69%

CENTER €166,562 95.53% | €163,785 97.55% | €161,864 98.03% | €161,298 97.25%

SOUTH €90,429 99.99% €91,166 96.34% €79,210 97.44% €78,324 97.62%

ITALY €182,000 97.33% | €173,912 97.03% | €177,928 97.19% | €188,723 97.19%

Source:own study.

The evidence shows that productivity is notably higher in the North than in
the other two macro-areas and constantly above the national average; however,
the datais partially influenced by the two previously cited outliers (Florence in
the Center and Naples in the South). Nevertheless, if the outliers are eliminat-
ed from the Revenues per employee indicator, the results for the Center (mini-
mum €149,283/maximum €154,511) and the South (minimum €74,901/maxi-
mum €87,703) worsen, confirming the well-entrenched low productivity of the
Center and the South. By contrast, the second indicator (Production costs/Pro-
duction value) shows that the efficiency values of the three macro-areas are
relatively close in range. In terms of the national averages, however, the North
remains slightly above these performance figures.

By reclassifying the productivity-efficiency performance based on whether
or not there is a treatment and disposal plant yields the following results.

Table 5. Annual productivity-efficiency indicator averages calculated
with/without disposal plant

2012 2013 2014 2015
Revenues e Revenues kben Revenues e Revenues kben
costs/Prod. costs/Prod. costs/Prod. costs/Prod.
per empl. per empl. per empl. per empl.
value value value value

w/ plant €225,995 98.75% €213,304 97.43% €231,450 98.39% €252,350 98.64%

w/oplant | €132,646 91.46% €128,259 96.34% €117,397 95.47% €120,175 95.49%

Source:own study.
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The first indicator reveals a high productivity trend for companies with
a treatment and disposal plant (a four-year average of €230,775) and it is sig-
nificantly higher than the one for companies without such a plant (four-year av-
erage of €124,619). The second indicator for efficiency shows thatitis generally
higher in companies without a plant, although the difference is relatively mod-
est, with the exception of the year 2012.

1.3. Financial-equity profile

The financial-equity indicators, subdivided by geographical area, are reported
as follows:

Table 6. Annual financial-equity indicator averages per geographical macro-area

2012 2013 2014 2015
Net Equity/| Netdebt/ NetEquity/ Netdebt/ NetEquity/| Netdebt/ Net Equity/| Net debt /
Tot asset Ebitda Tot asset Ebitda Tot asset Ebitda Tot asset Ebitda
NORTH 25.79% 8.27 27.02% 8.55 30.65% 6.37 32.77% 6.49
CENTER 23.61% 8.51 25.32% 5 25.16% 6.68 26.55% 6.10
SOUTH 9.86% 11.46 12.55% 7.62 13.11% 16.56 14.72% 14.15
ITALY 19.75% 9.41 21.63% /32 22.97% 9.87 24.68% 8.91

Net debt/Ebitda: negative values not included.

Source:own study.

The first indicator shows an improving trend over time for the three areas,
revealing a common effort to strengthen companies’ financial-equity profile.
Conversely, the geographical factor shows a clear tendency for the best finan-
cial-equity conditions to be found in the North and in the Center (with a grow-
ing negative disparity between the two areas, over time) and a marked finan-
cial-equity deficiency in the southern area.

This latest performance, taken together with the ROE profitability index for
southern area companies (see table 2), shows that the good performance seen
over the four-year period does not derive from satisfactory company profitabil-
ity but from the low level of Net equity which is put in relation to Net income. In
fact, the companies located in the South show profitability and equity profiles
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that are much worse than those of competitors located in the other geographi-
cal macro-areas.

The second indicator confirms this conclusion, as the pay-back period for
southern area companies is considerably longer (except for the year 2013) than
it is in the other companies in the central and northern areas.

Calculating the same indicators based on the presence/absence of a disposal
plant in the same location yields the following outcomes.

Table 7. Annual financial asset indicator averages calculated
with/without disposal plant

2012 2013 2014 2015

Net Equity/| Netdebt/ NetEquity/ Netdebt/ NetEquity/| Netdebt/ Net Equity/| Net debt/
Tot asset Ebitda Tot asset Ebitda Tot asset Ebitda Tot asset Ebitda

w/ plant 18.57% 8.26 20.93% 6.62 20.76% 6.94 21.76% 6.65

w/o plant 19.28% 11.19 20.68% 8.71 24.32% 14.77 26.95% 12.82

Net debt/Ebitda: negative values not included.

Source:own study.

For the first indicator, companies without a disposal plant show a better
equity over invested capital ratio, except for 2013 when the percentages were
nearly identical. This finding was, in a way, expected because, with no change
to equity, the presence or absence of one or more disposal plants, owned out-
right or through other legal terms, entails greater investment and therefore,
to a predictable worsening of the indicator. This must be read together with
the ROI, which also mirrors the trend of being higher in those companies with-
out disposal plants. If for no other reason, this is due to the fact that the lat-
ter companies highlight lower total assets than those that do have treatment
and disposal plants. In fact, the four-year average amount of invested capital in
the companies with a plant rises to €58,699,597 compared to €13,330,773 for
those without.

As for the second indicator, it shows a definite tendency in favor of compa-
nies with a treatment and disposal plant, which show much lower values in all
four years compared to companies without such facilities.

This finding stands out in contrast to the profitability indicators, analyzed
in paragraph 1.1, that showed a higher capacity to generate income in compa-
nies without a disposal plant.
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2. ENVIRONMENTAL PERFORMANCE

In 2012-2015, in Italy, UW amounted to over 29 million tons. The per capita
values show a downward trend, albeit less significantly so in the last year. The
Center, with 543 kg per inhabitant, is the macro-area with the highest UW per
capita values; nevertheless, it is also the area which saw the greatest reduction
of this indicator over the four years (a decline of 6.60% for the Center, 4.06% for
the South, and 2.02% for the North).

During each year of the observation period in Italy, of the SC, between
12 and 14 million tons was destined for recycling. The SC values went from
39.98% to 47.49%, the per capita SC increased by 14.47%, with per capita UW
falling by 3.63%.

The nation-wide seven percentage point increase in SC shows that in recent
years more advanced systems for the recycling of UW have been introduced, in
a more or less widespread manner. The fact that many municipalities made SC
mandatory most likely contributed favorably to the increase.

Nevertheless, the values highlights evident differences between the per-
centages in the North and those in the Center, and ever more so in the South.
The fact that SC is not a homogeneous practice throughout the Italian territory
is confirmed by the per capita SC values.

After this brief description of the national trends, attention is turned to the
findings from the 52 companies, in order to pursue the research objective: we
take a look at how the data on the diffusion of best practices pertaining to ur-
ban waste management can be put in relation to those companies’ economic
and financial performance.

The companies that were monitored are quite representative of national
statistics, as they collect 13.70% of the UW in Italy and 13.43% of the SC (2015
data). Moreover, the trend shown by some of the indicators is in line with the
national trend. For example, in the 4-year period under analysis, the 52 compa-
nies saw a 4.38% reduction in per capita UW, along with increases of 9.12% in
SC per capita and of 5.08% in SC% (see table 8).
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Table 8. Waste production of the analyzed companies

Per capita UW Per capita SC SC%
2012 516.88 199.08 40.04
2013 504.01 202.25 41.23
2014 509.67 214.97 43.17
2015 494.22 217.24 45.12

Per capita UW and per capita SC shown in Kg.

Source:own study.

The observed performance in terms of SC% is undoubtedly influenced by
the type of collection adopted by the municipalities and by the waste manage-
ment companies entrusted with providing the service.

The SC systems differ from one municipality to another which can be a com-
bination of: on-street containers, door-to-door, collection centers (usually for
bulky items, WEEE, and/or other categories). In addition, there can be local
variations in how waste must be separated; the most common guidelines con-
cern packaging materials (glass, paper, plastic, aluminum), as well as bulky
items and WEEE (Symbola, 2015, pp. 2-3).

Table 9. Waste production of the analyzed companies, by geographical macro-area

‘ 2012 ‘ 2013 ‘ 2014 2015
Per Per Per Per Per Per Per Per
capita | capita | SC% | capita | capita | SC% | capita | capita | SC% | capita | capita = SC%
uw SC uw SC uw SC uw SsC

NORTH | 507.82 | 265.74 | 53.25 | 501.46 | 265.99 | 54.09 |508.68 | 277.73 | 56.00 |475.45 | 270.91 | 58.02

CENTER | 603.48 | 213.52 | 37.80 | 574.24 | 217.48 | 38.01 |580.81 | 244.06 | 41.91 |570.34 | 264.04 | 45.96

SOUTH | 481.40|121.19 | 27.21 |469.56 | 127.45 | 29.41 | 473.49 | 134.10 | 29.06 | 471.60 | 137.47 | 31.54

ITALY 516.88 | 199.08 | 40.04 | 504.01 | 202.25 | 41.23 | 209.67 | 214.97 | 43.17 | 494.22 | 217.24 | 45.12

Per capita UW and per capita SC shown in Kg.

Source:own study.

From observation of the macro-area specific values, the Center emerges as
the leader in UW per capita production and is the area with the best outcomes
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in terms of increased SC% and per capita SC (see table 9). From year to year, the
North leads, instead, in per capita UW and SC.

Table 10. Waste production of the analyzed companies calculated
with/without disposal plant

2012 2013 2014 2015
Per Per Per Per Per Per Per Per
capita | capita | SC% | capita | capita = SC% | capita | capita | SC% | capita | capita | SC%
uw SC uw SC uw SC uw SC

w/ plant |532.90 | 215.41 | 41.25 | 519.27 | 216.22 | 42.64 | 532.35|233.70 | 45.51 |530.63 | 244.86 | 47.18

w/o plant | 499.29 | 174.04 | 37.38 | 486.14 | 180.60 | 38.48 | 483.34|188.00 | 39.32 |451.19 | 181.40 | 41.97

Per capita UW and per capita SC shown in Kg.

Source:own study.

The findings reported in table 10 are not as predictable. They show better
performances in SC% and in per capita SC when the company has at least one
disposal plant (waste-to-energy plant, composting, landfill, etc.).

Therefore, a greater diversification of activities in which waste collection
is combined with waste treatment and disposal would seem to favor the recy-
cling of the materials collected separately by the same companies. The dynamic
management of a company in which various forms of waste treatment are un-
dertaken appears to improve both the company’s productivity and its environ-
mental performance.

[ | DISCUSSION AND CONCLUSIONS

In order to investigate the relationship between environmental performance
and economic-financial performance, an analysis of the ratio of two indicators
is proposed. The numerator is Revenues (item A.1 in the Income Statement)
and the denominator is first, the UW to calculate the unitary revenues per ton
of all collected UW, and second, the population served to calculate the per cap-
ita revenues.

The results obtained provide information on the company’s degree of ef-
ficiency and, indirectly, on the costs borne by the beneficiaries of the services
provided. In fact, the revenues of the analyzed companies derive mostly from
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the taxes levied on the citizens®, although there may be other sources of reve-
nue from the sale of waste destined for recycling.

An in-depth look at the data reported in table 11 reveals that the unitary
revenues for UW and population served in the North are lower than those in the
other two macro-areas. Therefore, in the North the waste management compa-
nies operate most efficiently on average, as they can guarantee a service char-
acterized by a higher SC level, despite lower unitary revenue. This may depend
on several factors related to company choices, among which the logistic solu-
tions, the organization of employees, the innovative level of plants and vehicles
adopted in the company.

Table 11. Combined environmental and financial performances,
by geographical macro-areas

2012 2013 2014 2015
Revenues/ | Revenues/ | Revenues/ | Revenues/ | Revenues/ | Revenues/ | Revenues/ | Revenues/
uw Pop. uw Pop. uw Pop. uw Pop.
NORTH 264.18 133.65 263.86 129.22 259.93 130.60 264.11 133.40
CENTER 276.11 162.56 275.59 132.51 279.72 152.72 296.14 172.44
SOUTH 308.39 146.48 306.95 141.09 293.49 134.61 300.71 136.14
ITALY 290.41 148.79 290.51 143.33 284.33 142.00 292.03 144.71

Source:own study.

This was followed by the calculation of the indicators in relation to the pres-
ence or absence of a treatment and disposal plant (landfill or other plants). The
findings do not yield particularly significant differences on a time scale. Rath-
er, they show a (slightly) higher unitary revenues per ton of UW and per capita
revenues in companies where there is at least one type of treatment and dis-
posal plant (see table 12). Although the difference in the two cases (w/ plant
and w/o plant) is not so significant, it is observed in both indicators and hence
consistent.

As regards this last profile, it is worth recalling what has already been stat-
ed concerning the composition of the revenues, considering the fact that the

5 In Italy, the solid UW tax serves to cover the entire cost of the waste management
service, with no goal to incentivize - except through a mild price cap - any mechanisms
to reduce such costs.
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scarcity of accounting details does not allow verification of whether the per
capita revenues translate ipso facto into a greater tax burden for users (who
must pay higher taxes), or whether they are attributable (at least in part) to
economic exploitation of the plants, in which case there should be a consequent
reduction in the tax charged to the users. In fact, the Income statement regu-
lations, that even waste management companies under analysis must follow,
does not call for a separation of each line item mentioned above and the compa-
nies do not always provide an explanatory note with specific details.

Findings from previous studies in literature highlight that the cost of door-
to-door waste collection is the most expensive factor in SC (Italian Competition
Authority, 2016). However, it is also true that having a treatment and disposal
plant and being able to recycle UW should lead to a costs’ reduction for the com-
pany as well as a possible increase in revenues and, in the best case, to a more
convenient relationship between revenues and costs.

Table 12. Combined environmental and financial performances,
calculated with/without treatment facility

2012 2013 2014 2015
Revenues/  Revenues/ | Revenues/ | Revenues/ | Revenues/ | Revenues/ | Revenues/ | Revenues/
uw Pop. uw Pop. uw Pop. uw Pop.
w/ plant 291.55 155.92 295.65 153.52 291.82 154.06 293.69 154.56
w/o plant 289.09 140.47 284.51 131.44 275.60 127.93 290.09 133.23

Source:own study.

In conclusion, it emerges from the study that SC has increased gradually,
across all of the macro-areas, both in percentages and in per capita values. Nev-
ertheless, the increase does not appear to be particularly significant, especially
considering the ambitious objectives established by the circular economy pack-
age; in fact, according to the European Parliament, at least 70% by weight of so-
called UW should be recycled or prepared for re-use; i.e., checked, cleaned, or
repaired. Furthermore, the uneven diffusion of SC shown in the macro-areas of
Italy could further slow the progress toward an integrated and uniform recy-
cling process within the country as a whole.

The results prove how important is to monitor the economic and financial
performance of companies mainly engaged in achieving those objectives. In
fact, this kind of analysis, supporting the decision process of policy makers,
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can help in making waste management more efficient and productive for those
operators while realizing the European objectives.

It is equally important to underscore that, beyond the real impact of SC on
the production of UW and its future trends, the quality of the waste collect-
ed becomes a pivotal factor in reclaiming resources and enhancing the value
of secondary raw materials. Collection methods can impact on the amount of
waste disposed and on the quantity that is actually recycled.

This is a crucial aspect that has not been the object of analysis in the pre-
sent work; it would require studying the various methods of waste collection
(on-street, door-to-door, etc.) along with the various qualitative performances
of SC and its costs.

Exploring these highly interesting themes would mean fine-tuning the anal-
ysis conducted in this study, a goal the authors of this article plan to pursue in
the future.
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