
sustainability

Article

Assessment of Landscape Co-Benefits in Natura 2000 Site
Management Plans

Maria Rosa Trovato 1,* , Paolo Micalizzi 2 and Salvatore Giuffrida 1,*

����������
�������

Citation: Trovato, M.R.; Micalizzi, P.;

Giuffrida, S. Assessment of

Landscape Co-Benefits in Natura

2000 Site Management Plans.

Sustainability 2021, 13, 5707. https://

doi.org/10.3390/su13105707

Academic Editor: Francesca

Abastante

Received: 26 March 2021

Accepted: 11 May 2021

Published: 19 May 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Department of Civil Engineering and Architecture, University of Catania, 95125 Catania, Italy
2 Freelancer, 95024 Acireale, Italy; paolomicas@gmail.com
* Correspondence: mrtrovato@dica.unict.it (M.R.T.); salvatore.giuffrida@unict.it (S.G.);

Tel.: +39-377-4593036 (M.R.T.); +39-335-7995263 (S.G.)

Abstract: The concept of co-benefits developed in the context of climate change policies can be
extended to the strategies aimed at protecting natural resources. A co-effects-based policy approach
proposes a multidimensionality capable of strengthening its effectiveness and supporting a co-
generative development model aimed at promoting virtuous forms of territorial capital valorisation.
The study aimed to evaluate the landscape co-benefits generated by the Natura 2000 networks,
achieving a measure of efficiency of the policies and performance of the Management Plan, with
reference to the “Timpa di Acireale” site. CVM and TCM were used for the estimation of landscape
co-benefits. For the evaluation of the efficiency of the policies and the performance of the Plan, some
economic-financial criteria were implemented. With reference to the user-citizen, the local tourist and
the supralocal tourist, flows of annual co-benefits of EUR 754,764, EUR 99,678.12 and EUR 2276.39,
respectively, were estimated. The analyses of the efficiency of the policies and the performance of
the Plan provided sufficient results. In conclusion, the lack of an adequate level of infrastructure
for all users’ profiles reduces the ability to generate co-benefits for the users themselves and more
significantly for tourists in a territory with a strong tourism vocation.

Keywords: externalities; policies for the protection of natural resources; management plan; contin-
gent valuation method; travel cost

1. Introduction

Early studies on the idea of co-benefits claimed that policies to control GHG generate
additional benefits for society [1]. In the early 1990s, many authors incorporated the
indirect and secondary benefits of air pollution control into cost–benefit analyses; although
they did not use proper terminology yet, they referred to the concept of co-benefits [2,3].
These studies used the concept of co-benefits in line with the “co-impact” category to study
air pollution in Europe. An analysis of the definition of co-benefits presented in the IPCC
reports revealed that this term was developed from the “ancillary benefits” term. The
ancillary benefits were first introduced in the second IPCC report 2001, in which co-benefits
were not mentioned yet [4]. In the third report of the 2001 IPCC, [5] the two terms are
both present and distinct, and reference is made to collateral benefits specific to climate
change policy (ancillary benefits) and to collateral benefits of any policy (co-benefits).
This distinction is missing in the subsequent 2007 IPCC report [6], while the 2014 report
introduces the same definition for both terms [7].

The success of the co-beneficial approach consolidation can be explained by its “de-
fence potentials” in relation to climate change. A key climate change policy problem is that
it is a “bad” issue, as the benefits of climate policy are only visible in the long term, cannot
be causally related and may be more important in some parts of the world, while the costs
of action are immediate, high and are paid by specific actors. The concept of co-benefits has
“defence potentials” as a co-benefit strategy helps align the time gap and scale between
the costs and the benefits/impacts of climate policy by offsetting other co-benefits that are
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often local, have immediate effect and are easier to measure and therefore more politically
feasible to scale. The recognition of co-benefits thus opens a “window of opportunity”
for the achievement of certain policy objectives as side effects of another objective that
might be at a higher level in the current political agenda. In addition, co-benefits can take
the form of social benefits and thus legitimize the political action of governments in the
public sector.

The purpose of the co-benefit approach is to maximise the expected impacts of a policy
or intervention (e.g., reduction of greenhouse gases, air pollutants or traffic congestion) to
reduce the overall costs to society through the implementation of many sets of objectives
in policies and projects. The possibility of maximising development returns on climate
change mitigation investments was specifically acknowledged by the International Panel
on Climate Change (IPCC) in its most recent evaluation report: “Integrating air pollu-
tion abatement and climate change mitigation policies offers potentially significant cost
reductions compared to treating such policies in isolation” [8]. The co-benefit approach (i)
intentionally internalizes co-benefits to conceive a policy or a project in order to maximize
its collateral benefits exceeding its ancillary or secondary benefits, which are random; (ii)
takes into account measures involving short-term benefits (called transient benefits) and
measures producing GHG reductions and other long-term benefits; and (iii) considers side
benefits and trade-offs to ensure that the policy or project to maximise side benefits in a
“problem area” has no negative effects causing another problem, or if it does, at least the
trade-offs will need to be minimised [9].

Policies to combat climate change can help to achieve objectives that have not been
identified beforehand and involve benefits or trade-offs.

The evaluation and systematization of the latter within the general framework of
climate strategies can help increase the level of effectiveness and expand its effects to a
more inclusive audience of sectors and with a gradation at different scales.

The concept of co-benefits that emerged and developed in the context of climate
change policies can be extended to other policies.

The direct objectives pursued by these policies, in fact, involve a series of underlying
but indirect objectives, whose effects may extend the benefits or costs generated by them,
but above all these effects may highlight and mediate trade-offs implicitly generated, as
in most cases there is a lack of awareness or control of the latter between sectors and at
different scales.

The objectives and the strategies identified to achieve the secondary effects act as an
umbrella for other underlying objectives and other strategies not previously identified
which extend and outline a wider range of actions, promoting more inclusive implemen-
tation and cross-sector scaling and fostering greater coherence, awareness of the specific
policy issue and justification of costs.

In this context, policies aimed at the protection and conservation of natural resources
generate underlying and indirect objectives, the pursuit of which may broaden the scope of
such policies, inter-linking a plurality of actors and thus promoting a co-generative model
of development heralding better systemic communication in the Luhmannian sense and
capable of increasing the production of social and territorial capital.

Such policies generate several co-effects (co-benefits or co-costs), the evaluation of
which can improve their effectiveness and efficiency and the standard of the trade-offs that
are inevitably generated as well.

The policy of the European Union for the conservation of nature and biodiversity has
promoted several laws: the Birds Directive whose first version dates back to 1979, then
integrated in Directive 2009/147/EC “Birds” providing complete protection to all species
of wild birds naturally present in the Union [10]; in 1992, the EU adopted the Directive
92/43/EEC “Habitat” [11] aimed at conserving biodiversity, protecting over 1000 animal
and plant species and over 200 habitat types, establishing the EU-wide Natura 2000 network
of protected areas, consisting of Sites of Community Interest (SCI), identified by the Member
States in accordance with the Habitats Directive, which are subsequently designated as
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Special Areas of Conservation (SAC), and also including the Special Protection Areas (SPA)
established under Directive 2009/147/EC “Birds” concerning the conservation of wild
birds; in 1999, the EU strengthened the role of zoos for the conservation of biodiversity [12]
and, in the wake of the EU Biodiversity Strategy until 2020, committed itself to protecting
indigenous biodiversity and ecosystem services against invasive alien species [13]; the EU
has introduced specific legislation regulating certain aspects of wildlife trade [14,15] and
the techniques of hunting the fauna [16].

The EU has also promoted several initiatives: the EU’s biodiversity strategy for
2030 is a comprehensive, ambitious and long-term plan to protect nature and reverse the
degradation of ecosystems. The strategy aims to put Europe’s biodiversity on a path to
recovery by 2030 and contains specific actions and commitments. It is the proposal for
the EU’s contribution to the upcoming international negotiations on the global post-2020
biodiversity framework. A core part of the European Green Deal [17] will also support a
green recovery following the COVID-19 pandemic; on 16 December 2016, the Commission
published the “Fitness Check” evaluation of the EU Birds and Habitats Directives (the
“Nature Directives”) and concluded that, within the framework of broader EU biodiversity
policy, they remain highly relevant and are fit for purpose; a roadmap for this initiative
was published on 10 February 2017.

In Italy, the policies of protection and conservation of nature and biodiversity, which im-
plement the European legislation, are articulated in marine biodiversity [18–30]; Earth’s biodi-
versity [31–37]; inland water biodiversity; conservation and restoration of ecosystems [38–40];
forest [41–43]; terrestrial protected areas [44–52]; marine protected areas [53–57]; agricul-
tural biodiversity [58]; apiculture [59]; sustainable use of biodiversity [60]; invasive alien
species [61]; and wildlife management [62–65].

The policies promoted by the European Union and the Italian government for the
conservation of nature and biodiversity are developed through strategies and actions
that by promoting virtuous forms of enhancement of natural capital de facto determine
appropriately calibrated and interconnected forms of valorisation of social and territorial
capital [66–73].

The evaluation of the co-benefits produced by actions to protect and conserve natural
capital can supplement and support the effectiveness of territorial policies, in view of
their economic inefficiency, implicit in the very concept of the common good and the
public good.

The objective of the study in the context of the presented framework was to assess the
landscape co-benefits generated by the Natura 2000 networks [11], with reference to the
case study of the “Timpa di Acireale” site.

In particular, the study, starting from the monetary evaluation of these co-benefits,
continued to a measure of the efficiency of policies for the protection and conservation of
natural capital and to a measure of the performance of the Natura 2000 Site Management
Plan “Timpa di Acireale” (Figure 1).

Based on an approach aimed at identifying underlying objectives and possible sup-
porting strategies, the aim was not only to ensure the correct implementation of the policy
but also a more extensive and comprehensive multidimensionality in terms of subjects,
resources and sectors. Such multidimensionality can strengthen the effectiveness of the
policy itself and support the choice of those actions that best match the needs of a co-
generative development model, which is able to improve systemic communication and
promote virtuous forms of enhancement of natural, social and territorial capital.
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Figure 1. Flowchart—steps of research project.

The Paper Structure

The paper is organized in the following sections:
Section 3 presents the theoretical and methodological approach to the monetary

evaluation of landscape co-benefits.
Section 4 introduces the case study of Natura 2000 “La Timpa di Acireale” site.
Section 5 reports and discusses the results.
Section 6 proposes some reflections on the extension of the concept of co-benefits that

emerged and developed in the context of climate change policies and was promoted by the
IPCC to include the protection and conservation of natural resources.

Section 7 proposes a synthesis of the results and identifies the lines of future develop-
ment of this research.

Appendix A highlights the general objectives of the Management Plan of the Natura
2000 “Timpa di Acireale” site, which aim at the conservation of habitats, species and
environmental resources.

Appendix B highlights the management actions identified in the Management Plan of
the Natura 2000 “Timpa di Acireale” site, grouped into different categories based on the
nature and general objective which they pursue.

Appendix C highlights the estimated costs of the actions set out in the Manage-
ment Plan.

2. A Literature Review on Economic Benefits of the Natura 2000 Network

The Natura 2000 network consists of 26,400 sites and covers almost 18% of the EU
territory. The network is a central element of the EU’s wider green infrastructure, which
together make up a large part of living natural capital.

In recent years there has been an increasing, complementary interest in and recognition
of the socio-economic benefits of biodiversity [74–76] and from protected areas [77–81].

In addition to its biodiversity benefits, the Natura 2000 network provides a range
of benefits to society and the economy via the flow of ecosystem services (provisioning,
regulating, cultural and supporting services).
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Natural hazard benefits and climate adaptation: mitigating the damaging impacts of
natural disasters [75,76]. In particular, protected areas are recognized to maintain healthy,
intact and robust ecosystems, which help mitigate the impacts of disasters and restore
destroyed or degraded areas [82]. Protected areas play an important role as well in decreas-
ing the vulnerability of communities to disasters and reducing their physical exposure to
natural hazards, often providing them with livelihood resources to withstand and recover
from crises. In general, ecosystems affect both the probability and severity of extreme
events, and they can moderate their effects. Natural hazards have caused significant dam-
age across the EU over time. Around 15 million people in Europe have been affected over
the period with an associated cost estimated at around EUR 163 billion. This equates to an
annual average damage of EUR 7 billion/year [83].

Tourism and recreation benefits: the benefits are provided by tourism and recreation
(i.e., market on non-market benefits) and refer to use values and the direct and indirect
employment supported by the Natura 2000 network [84]; the value of recreational visits to
Natura 2000 sites is EUR 5–9 billion per annum, based on estimates of visitors’ willingness
to pay; the total expenditure related to tourism and recreation supported by Natura 2000
was between around EUR 50 and EUR 85 billion in 2006; the expenditure exclusively
related to the visitors who have an affinity for Natura 2000 sites (i.e., around 21% of
visitors to Natura 2000) was between EUR 9 and EUR 20 billion in 2006, generated by
around 350 million visitor days; the total expenditure provided by tourism and recreation
supports between 4.5 and 8 million Full-Time Employment (FTE) jobs [83]. The benefits
generated by the visitors with affinity to Natura 2000 would support from 800,000 to
2 million FTE jobs. Natura 2000 sites supported on average about 12 million FTE jobs
each year in the EU during the period 2006–2008. This includes about 1.5 million jobs
in agriculture, 70,000 jobs in forestry, around 200,000 jobs in fishing, 3.1 million jobs in
recreation (excluding employment generated by hotels and restaurants) and 7 million jobs
in other industries.

Water purification and supply benefits (and waste): water purification and provision
are important ecosystem services that are provided by natural ecosystems, including
protected areas such as Natura 2000. The natural water purification and its supply, offering
significant savings over man-made substitutes. The annual economic benefits of water
purification are between EUR 7 and EUR 16 million and of water provision between EUR
12 and EUR 91 million per the European cities [83].

Marine protected areas and fish, and terrestrial protected areas, pollination and agriculture:

(a) Food security and provision—Marine Protected Areas—Fisheries: The influence of
marine protected areas on fisheries is a controversial issue. Natura 2000 management
measures may lead to a reduction and/or a change in fishing activity. It will be
reduced in the short term but may benefit from neighbouring areas with more fish in
the long term.

(b) Food security and provision—Terrestrial Protected Areas—Pollination: Pollination
represents an essential ecosystem service for human well-being, being a key ecological
process on which natural and agricultural systems depend [75–85]. It is estimated
that insect pollinators are directly responsible for 9.5% (around EUR 153 billion) of
the total value of the world’s agricultural food production in 2005 [86].

(c) Food security and provision—Terrestrial Protected Areas—Agriculture: while agro-
ecosystems directly contribute to the provision of food for human consumption
through supporting the world’s agriculture, the biodiversity and ecosystems con-
tribute to them in an indirect way. The organic agriculture represents a promising
agricultural management option for some Natura 2000 sites and protected areas un-
der agricultural land use. From the current available data, it is difficult to estimate
the portion of agricultural output directly attributable to the Natura 2000 network.
The biodiversity benefits to agriculture through ecosystem services are provisioning,
regulating, supporting and cultural.
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Health, identity and learning: the role of ecosystems in supporting human health is
manifold: natural ecosystems are known to play an important role in supporting physical
and mental health by providing possibilities for outdoor activities, recreation and relaxation;
the ecosystems play a positive role in protecting human health through the mitigation
of natural hazards and particularly by maintaining air quality; naturally functioning
ecosystems can regulate the range and number of species that are dangerous to human
health; Gantioler et al. [81] evinced the role of Natura 2000 in preserving genetic and species
diversity, but the value of actual benefits gained from using sites for food, fibre, medicines
and pharmaceuticals is currently low [83].

Researchers have produced several studies aimed at the monetary measurement of
the benefits of Natura 2000 sites.

In 2014, Lower Danube Green Corridor restoration contributed to the restoration of
floodplains and ensure flood protection in the region (Bulgaria, Romania, Moldova and
Ukraine). The 2005 Danube flood had resulted in EUR 396 million in damages. Benefits
have been provided through flood alleviation services [87].

A LIFE project (2001–2005) [88] called Theiss has proposed the management of flood-
plains on the Tisza reintroducing environmentally friendly land-use practices in the Natura
2000 site in the Nagykörű-Tóalj, Tiszakürt and Tiszajenő sites, Hungary (Austria and
Hungary). In this project, the infrastructures have been improved and new reservoirs
were developed to restore the water bodies (about 96 ha) and improve grassland habitats
(290 ha). In addition, sustainable grazing and meadow management was implemented,
creating 10 permanent jobs for farmers.

In 2010, the Copernicus Science Centre, located in the city centre of Warsaw (Poland),
opened a green rooftop garden to contribute to the conservation of the Natura 2000 area [89].
The new habitat provides many services such as a place for recreation and relaxation and
a home for insects and birds. During winter, the rooftop isolates from the cold and in
summer it prevents the building from overheating.

A LIFE+ project called Land of the Bison promoted the protection of the European
bison and implemented an ecosystem approach management in the most ecologically
valuable forest in Poland. Local households can use wild berries, mushrooms and nuts
for around EUR 250,000 in selling it to the food processing industry and firewood to heat
their home. The local honey that has the “Białowieski lipiec” label is a high-quality product
that provides regular revenue to the local population. The natural herbs, fungi and wild
berries are processed into medicines by the Polish company Herbapol contributing to the
support of local economy. The protection of biodiversity secures the water supply service
for domestic, business and recreational use. The Natura 2000 site hosting outdoor activities
such as walking, bird watching, biking and canoeing increases the tourist flow for each
year. The site offers work to 110 units. The forest provides timber for EUR 6,000,000 per
year, and over 80% of the wood is sold outside of the region [90].

The Igniş Natura 2000 site (North West Carpathians, Romania) offers many goods to
the local population such as food, firewood and natural medicines. The site also provides
drinking water for two-thirds of the population of the municipality of Baia Mare [91].
Fifty per cent of the forest at the site ensures watershed, soil and climate protection as
well as recreation services. Sustainable management of the region thus contributes to the
maintenance of high-quality drinking water and a viable environment.

A LIFE project (2010–2013) called Saving Transylvania’s Important Pastoral Ecosys-
tems (STIPA) [92] aimed to improve the conservation status of dry grassland habitats in
Sighis, oara-Târnava Mare, Romania. The project successfully implemented a model of
sustainable grassland management in one of the largest high-nature-value lowland areas
in the European Union. The plan provides sustainable livelihoods in rural areas and eco-
nomic growth. Winner of the 2015 Socio-Economic Benefits Award, the Romanian project
generated EUR 2,5 million annual benefits, increasing the incomes of 2300 farming families.

The POLPROPNATURA project aimed at creating tourism products and a marketing
strategy to promote Natura 2000 benefits (North Latvia). The project supported sustainable
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management of the site, generating long-term socio-economic benefits for the park. The
measures introduced have increased the tourist flows, and in 2011, visitors spent around
EUR 1 million in the park. The number of companies providing travel services also rose
from 23 to 48 after the project, ensuring additional workplaces.

In West Hungary, the Natura 2000 site of Lake Hévíz ensures strong protection of
Europe’s largest thermal and medicinal source waters. Hungary is the fifth-highest health
and medical destination in the world, and this unique area offers natural treatment of
rheumatic and other health problems to international and local visitors. It has been
estimated that Hévíz tourists spend twice as much as visitors in other tourist destinations
in Hungary.

In Eastern Poland, a network of Nordic walking trails was established in Hajnówka.
This initiative provides mutual benefits to the local rural community and nature at the
heart of the Białowieża Natura 2000 forest. The tourism benefits account for EUR 100,000
paid in entrance fees per year. The area also promotes health through outdoor physical
activities (such as cycling, biking and canoeing) and raises environmental awareness [93].

The recognition and demonstration of the wider socio-economic benefits of Natura
2000 can influence stakeholder attitudes and support for the Natura 2000 network, attract
funding for conservation measures and other investment in and around sites, inform
land-use (change) decisions and help in the integration of protected areas in regional
development planning and practice.

Designation of areas valuable for biodiversity as Natura 2000 sites does not automati-
cally guarantee that their favourable conservation status is maintained or restored. While
designation is a valuable first step, appropriate management and restoration of Natura
2000 sites is needed to ensure that the conservation objectives and related socio-economic
co-benefits are reached in practice. This requires sufficient financial resources, capacity to
carry out management activities in an effective manner and continued support from both
stakeholders and decision-makers alike [86].

3. Methods

An extension of the concept of co-benefits to the context of policies aimed at the
protection of natural capital extends the operational dimension of such policies, insofar as
they may give rise to a plurality of objectives underlying and indirect to the general one.
The identification and systematization of these objectives are instrumental in integrating
these policies with those aimed at supporting the development of all territorial resources,
thus increasing the capacity for communication between social systems and promoting a
form of co-generative capable of promoting processes that lead to increases in share capital.
The identification of underlying objectives enhances and promotes the overall objective. In
fact, the underlying objectives can be identified as specific objectives of the general one.
Similarly, strategies aimed at pursuing these specific objectives can be identified as being
underlying the overall strategy.

The actions promoted by the underlying strategies as specific actions of those of
protection and conservation of the natural heritage.

This process of systematization and hierarchization of objectives, strategies and ac-
tions helps to correlate resources, sectors and subjects in a process capable of producing
coordinated development. The effects produced on the different territorial components
by these policies must be integrated into their specific development objectives, enhancing
the co-benefits and mediating the trade-offs generated. The latter, in fact, represent a
crucial point for the coordination of the different territorial components and for systemic
communication. The process of identifying co-benefits produced by natural capital pro-
tection policies can be supported by the definition of ecosystem services provided by the
Millennium Ecosystem Assessment (MA) [76].

With reference to the specific objective of this study aimed at detecting and assess-
ing the landscape co-benefits generated by the Natura 2000 networks, the ecosystem
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services offered by the natural resource are those which relate to cultural values and to
recreational values.

The general objective of resource-specific protection opens up a range of potential
instrumental opportunities to develop the economic sector and increase social well-being
by interlinking natural, economic and social sub-systems.

The protection action, while on the one hand, becoming the prerequisite for increasing
social welfare and developing the tourist-recreational system, on the other hand, determines
a series of trade-offs between the need for protection which imposes a constraining regime
with regard to the destinations of use, localisation and development of other activities.

The framework of the arrangements resulting from these mediation processes, if on
the one hand, it confirms a limitation, for example, of urban development and of economic
support activities to the tourist-recreational ones in the constrained areas, on the other hand,
it contributes to increasing the market values of real estate and becomes a precondition for
the development of this activity in the areas closest to and not subject to specific constraints.

The theoretical approach of reference for the determination of the co-benefit gen-
erated by the action of protection of natural capital is that of the Total Economic Value
(TEV) [94–96].

Among the methods presented in the literature for the monetary evaluation of the
benefits produced by environmental resources, we used the Contingent Valuation for the
determination of the landscape co-benefits for citizens and the Travel Cost Method for
those of tourists.

3.1. Contingent Valuation Method (CVM)

CV is a direct method that allows the evaluation of public or mixed goods, without
market based on the recognition of the preferences expressed directly by the consumer, cur-
rent or potential [97–109], and then is used for the estimation of TEV, making it particularly
suitable for the evaluation of benefits in Cost–Benefit Analysis [110].

This method assesses willingness to pay (WTP) or to accept (WTA) in line with a
certain offer of a public good [111].

For the implementation of CV, a reference market is simulated for the estimated asset,
and a statistically significant sample is selected that represents the population potentially
interested in that asset. Within the market thus configured, the willingness to pay (WTP)
or to accept (WTA) a sum of money for the good or service is detected through direct
interviews [112,113].

The definition of the structure of the questionnaire is the fundamental moment in the
development of the evaluation, as it must be able to induce the respondents to declare their
real preferences. The questionnaire consists of three sections:

1. The first describes the effects of the intervention or policy, the contingent market and
the conditions of access to the works or benefits of the policy (introductory section);

2. In the second, the respondent is invited to declare his WTP for access to the work or
the results of the policy described (evaluation section);

3. The third section collects socio-demographic information on respondents that are
useful to characterise their profile, understand the reasons for the declared WTP and
verify the understanding of the survey and the evaluation request (final section).

In this case, the close-ended response format was used, which offered the advantage
of administering the questionnaire without direct interaction, reaching a high number of
respondents who had the opportunity to choose between some suggested values, without
prejudice to the possibility of showing a willingness to pay nothing. The questionnaire was
administered via a digital platform.

In this study, the respondent was asked to declare their first preference based on a
set of values presented in the final structure of the questionnaire, obtained from a prelimi-
nary phase of analysis and verification conducted by administering some questionnaires
constructed using the multiple-bounded discrete choice technique. The final structure of
the questionnaire reduces the starting point bias problem because the interviewee is called
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upon to express themselves on a set of values resulting from the individual preferences of
the sample of population interviewed at the preliminary stage and not by a single value
fixed a priori.

3.2. Travel Cost Method

The Travel Cost Method (TCM) was developed by Clawson [114], initially suggested
by Hotelling [115], to estimate the social benefits of recreation in natural sites. The method
assumes that the recreational benefits in a specific site can be derived from the demand
function, estimated by observing the behaviour of users, in relation to the costs incurred by
them for number of visits. In particular, the journey plan represents the willingness to pay
people to visit the site in question and serves as a proxy for its value [116–121]. Based on
the assumption that the visit to a recreational site decreases as the cost of travel increases, it
is possible to construct its curve and estimate the surplus for consumers and the total value.

This document applies a single-site ITCM [122].
A demand function can be represented by Equation (1):

r = f (tcr, tcs, y, z) (1)

where tcs is the vector of travel costs to other places of leisure, y is the vector of incomes,
and z is a vector of socio-economic variables that are believed to influence the number of
journeys.

The total consumer surplus for travel to the site during the season is the difference
between total availability to pay for travel and what they pay for access. It is called
individual access value for the site.

A linear version of Equation (1) corresponding to Equation (2):

r = βtcr ·tcr + βtcs ·tcs + βy·y + βz·z (2)

In the application, then, we try to estimate Equation (2) using site visit data.
The data for the implementation of the model are collected through a survey, con-

ducted with the administration of a questionnaire. The questionnaire structure should be
simple and comprehensible, and instrumental in acquiring all the information needed to
implement the model. As a rule, it is structured in two different sections. The first section
aims to measure the costs incurred for the visit, the number of visitors, the municipality of
residence, distance travelled, the motivation of the visit and their general attitude towards
the site. The second section focuses on the socio-economic characteristics of the respon-
dents, namely age, sex, income, occupational status, educational qualifications, number of
family members and the type of recreational activity carried out. Prior to the start of the
survey, it is necessary to implement a pilot phase to identify potential problems during the
conduct of the survey.

3.3. Efficiency Criteria for Policies to Protect the Natural Heritage and the Performance of the
Management Plan

A discounted cash flow analysis (DCFA) was carried out in order to calculate the
cost-effectiveness and the financial sustainability of actions to protect the natural her-
itage [123–129]. In this respect, two scenarios were assessed. The first scenario analyzes
and compares an upstream intergenerational solidarity expressed by the Social Discount
Rate (SDR) and a downstream intergenerational solidarity expressed by Average Period
(AP). The AP may be considered as an indicator of socio-economic stability and confi-
dence in the continuity of the political-administrative system and in social communication.
Therefore, this scenario aims at identifying the propensity of the public to choose invest-
ments caracterized by a higher AP. The second is aimed at assessing the advantages of
private entities operating in the tourist-recreational sector and pursuing the sub-objective
of protection, that is, the development of this sector.
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In this case, the costs are those of plant and management provided in the Management
Plan and the benefits are those of landscape for the citizen and the tourist, i.e., the co-
benefits of policies for the protection of natural resources.

The cost-effectiveness and the financial sustainability of actions were calculated from
the perspective of different results and indices.

(1) The net present value (NPV) is the sum of the incoming and outgoing cash flows,
that is, revenues (R) and costs (C), over a defined time horizon (T), discounted at
the discount rate r. NPV is less, equal or more than the (net) future value (FV) if
the discount rate (r) [130–133] is more, equal or less than 0; NPV is expected to be
significantly positive in case of a private player (Equation (3)):

NPV =
T

∑
i=0

Ri − Ci

(1 + r)i ≥ 0 (3)

(2) The total rate of return (TRR) is the more significant index of profitability and thus the
ratio between NPV and the present cost; TRR should be greater than the opportunity
cost of capital ck (Equation (4)).

TRR =
∑T

i=0
Ri−Ci
(1+r)i

∑T
i=0

Ci
(1+r)i

≥ ck (4)

(3) The internal rate of return (IRR) is the discount rate rIRR at which NPV = 0, that is,
the maximum rate of return that can be extracted by an investment; it only depends on
the distribution of the stream along the time horizon of the investment (Equation (5)):

T

∑
i=0

Ri − Ci

(1 + rIRR)
i ) = 0 (5)

(4) The discounted payback period (DPbP) is the number of years it takes to break even
from undertaking the investment cost (I0) by discounting future cash flows and
recognizing the time value of money (r > 0) [124–136]; the higher the discount rate,
the longer the DPbP. More simply, a payback period (PP) can be calculated without
considering the time preference rate (r = 0) [137–139]. In general, PP is the ratio
between the total investment cost and the annual constant or average cash flow. Often,
the variability of the cash flow over the lifetime of the project reduces the reliability of
the formulas usually implemented for DPP, and thus a more general formula can be
proposed considering NPV(i) (Equation (6)), and then:

DPbP = iNPV(i)=0 (6)

(5) The average period at the rate r (APr) [140,141] is a sort of time elasticity that can be
considered as the average period of deferment of the ith annual net discounted cash
flows (CFi) given the discount factor (Equation (7));

APr =
∑T

i=0
iCFi

(1+r)i

∑T
i=0

CFi
(1+r)i

(7)

The discount rate r is an important indicator of the intertemporal solidarity practiced
with the implementation of the project, and it enables two different and complementary
prospects: the private one as means and the public one as end.
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Concerning the first one, the discount rate can be assumed as the well-known weighted
average cost of capital (WACC), referred to the funds in terms of debt (D) and equity (E)
(Equation (8));

WACC =
idD + ieE

D + E
(8)

where id is the interest rate for debt and ie is the opportunity cost of equity that can be
respectively referred to the active and passive interest rates charged to households and
consumers, according to the statistics of Bank Italia (2019), set at 3.91% (over 30 years loan
life) and EURIRS (over 30 years loan life) set at 0.46%; WACC is 4.37%.

3.4. Data Sources

The data used for the estimation of the co-benefits are those obtained from the admin-
istration of questionnaires for two different targets of reference—the user-citizen and the
user-tourist—previously tested.

The two questionnaires were structured to support, in the case of the target citizen,
the identification of the preferences declared and finalized to the CVM, and in the case of
the target tourist, the identification of the preferences detected and finalized to TCM.

The cost data declined in operating and operating costs are those provided for the
actions identified in the Management Plan of the Special Area of Conservation and Nature
Reserve Oriented “Timpa di Acireale”.

The data on tourist flows are those collected by the Tourism Department of the Region
of Sicily, in a period between March 2015 and March 2018, which include a provenance
of visitors from 151 countries registered by number of arrivals, number of presences and
number of occupied facilities.

The data on the cost of travel include, if the tourist reaches the site with an air flight,
the cost of the air ticket, the expenses incurred to arrive from the airport Fontanarossa of
Catania, up to Acireale (Alibus bus or Alibus train); if the tourist reaches the territory by
his own means, the cost of fuel, highway ticket and parking; the cost of overnight stay was
estimated by looking at the offers of the 64 accommodation facilities in the town of Acireale
(Booking.com, accessed on 2 March 2019). The average daily price of accommodation is
EUR 69.40. The costs charged to the cost of the trip will be specified in the results section.

3.5. Sample Validation and Correlations between Variables

The sample size, both in the case of the detection of preferences of clarified and
finalized to the CVM and in the case of preferences detected and finalized to TCM, can be
validated with reference to causal samples using the formula in Equation (9):

n =
(

u
σ

e

)2
(9)

where:
n = number of interviews;
u = standardized variable (measures the degree of certainty that the sample correctly

represents the population within a defined margin of error; the probability typically
associated with estimates can be assumed to be 90% or 95%, which corresponds to variable
u0.90 = 1.65 and u0.95 = 1.95, respectively);

e = maximum error: deviation of the estimated value deemed acceptable in relation to
the actual value depending on the type of estimate and the expected value;

σ = standard deviation of the dependent variable.
To assess the correlations between WTP and the socio-economic variables considered

and, in the case of TCM, to select the variables significantly related to the number of trips
to be included in the statistical model, a χ2 test statistical independence test is applied.
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4. Materials—The Special Area of Conservation and Oriented Nature Reserve “Timpa
di Acireale”

The Natura 2000 network is the main instrument of the European Union’s policy for
the conservation of biodiversity. It is an ecological network spread throughout the Union,
established under Directive 92/43/EEC “Habitats”, to ensure the long-term maintenance
of natural habitats and species of flora and fauna threatened or rare at community level.
The Natura 2000 network consists of Sites of Community Interest (SCI), identified by
the Member States in accordance with the Habitats Directive, which are subsequently
designated as Special Areas of Conservation (SAC) and include the Special Protection
Areas (SPA) established pursuant to Directive 2009/147/EC “Birds Protection Areas”.

In Sicily, the natural heritage recognized by the protection and enhancement measures
consists: 257 ZSC—Special Areas of Conservation, established in accordance with the
Habitats Directive (Directive no. 92/43/EEC, art. 4) and D.P.R. 357/97 (art. 3 comma 2),
DM 17 October 2007 (art. 2); 5 marine protected areas and 77 regional nature reserves
(integral, oriented, special and genetic) established by L. R. 6 May 1981, n. 98 (Regulations
for the establishment in the Sicilian Region of parks and nature reserves. Coordi-nated Text,
updated to Decree Department of Territory 30 December 1999 (S. O. G.U.R.S. 9-05-1981, n.
23), some of which are included in the SPAs (Directive 2009/147/CE) (Figure 2); 6 regional
parks (Figure 3) [142].

Figure 2. Location of Sites of Community Interest and Special Protection Areas in Sicily (our process-
ing based on the data on Open data Sicily Region - Protected Areas and Natura 2000 Network [142].
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Figure 3. Location of regional parks and reserves in Sicily (our processing based on the data on Open
data Sicily Region - Protected Areas and Natura 2000 Network [142].

“Timpa di Acireale” is a Special Area of Conservation with identification code ITA070004,
which covers 236 hectares [143]. This area includes a coastal stretch of the northern Ionian
slope of Etna. It is formed by lava rocks of various periods with a maximum altitude of
about 200 m. The bioclimate re-enters in the lower Mediterranean thermo with upper
subhumid umbrotype.

It is a predominantly rocky territory directly influenced by marine factors. Euphorbia
dendroides, that is a thermophilic spot, is quite widespread in it, which covers the most
exposed rocky ridges.

The most protected surfaces of these rocky ridges are covered by patches of deciduous
woods at Quercus virgiliana. [144]. In it are the well-represented perennial prairies of
Hyparrhenia hirta and the sub-halophile aspects of Crithmum maritimum which colonizes
the sea cliffs [144].

It falls in a tectonic area of regional importance with plant formations of considerable
natural value, in a territory strongly man-made and urbanized. The importance of the
site, despite its high degree of anthropization and its relative degradation, derives from
representing the wooded edge at lower altitudes of the eastern Etnean slope. It represents
a remnant of the “Bosco d’Aci”, which at the beginning of the 19th century covered a wide
strip of the eastern slope of Etna. [144].

These edges are currently the only natural areas where a portion of the much richer
and more articulated forest fauna of the Etnean foothills has been preserved, and they
represent places of refuge for numerous species of vertebrates that otherwise would have
already disappeared from the entire area. It still preserves a significant fraction of the
invertebrate fauna of the foothills of Etna with numerous endemisms and rare and very
localized species [144].

The strategic importance of the site for the protection of biodiversity is therefore quite
clear. In the same area of the SAC is presented the Nature Reserve Oriented “The Timpa of
Acireale” which was established definitively, after long and troubled vicissitudes, only in
April 1999 by the Department of Territory and Environment of the Sicily Region, thanks
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also to a very wide movement of opinion and the sensitivity of the inhabitants of the
territory.

The reserve was established for the following reasons: “the presence of Mediterranean
vegetation, for the panoramic view, for the geovolcanological peculiarities and for the
presence of an uncontaminated marine environment” [145]. The creation of the reserve is
intended to allow the protection, conservation and enhancement of the natural, geological
and landscape heritage falling within this area. This area, despite its high degree of
anthropization, still preserves a part of the “Bosco d’Aci”, that is of a wooded area that
extends from the eastern side of the Etna up to the sea. [145].

These areas have allowed the conservation of rich forest fauna and large invertebrate
fauna of the Etnean foothills and are an important refuge for many species of vertebrates.
The protected area, extended to 225 hectares and entrusted in management to the Regional
Department Company State Forests, falls entirely in the territory of the municipality of
Acireale in the province of Catania, exactly between the hamlets of Maria S.S. delle Grazie
and Santa Maria Ammalati [145]. Reserve has been divided into two areas in which specific
destinations of use are foreseen.

Zone A (Core Areas) comprises the narrow coastal strip between the Gazzena area
and the town of Santa Maria la Scala, part of the Timpa Falconiera and Timpa Belfrontizio
(dark green);

Zone B (Buffer Areas), under controlled development, comprises the sub-flat area of
the Gazzena and the land beneath the Falconiera and Belfrontizio Timpe (in light green).

The Timpa area is one of the most important examples of the Etneo coastal landscape.
The terraces made of lava stone along the steeper slopes, the small walkways, the inner
roads, the irrigation channels and the dry stone walls constitute the memory of this territory
(Figure 4).

Figure 4. The landscape routes in the Nature Reserve “Timpa di Acireale”: (a) Route “Chiazzette”;
(b) Route “Aqua del ferro”; (c) Route “Aque Grandi”; (d) Route “Pietra Monanca”; (e) Route of the
old railway track (our source).
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The Habitats Directive provides that, for areas included in the Natura 2000 network,
appropriate conservation measures include the possible implementation of Management
Plans [31,32] with the fundamental aim “to contribute to the preservation of biodiversity
through the conservation of natural habitats and of wild fauna and flora in the European
territory of the Member States to which the Treaty applies”. In other words, the main
objective of the Management Plan is to maintain the habitats and species present in the
sites of community interest in a satisfactory state of conservation, providing strategies and
identifying interventions in accordance with art. 6 of the Habitats Directive.

The general objectives of the Management Plan for the site “Timpa di Acireale” are
identified and defined to ensure the conservation of habitats and species of fauna and
botany and the restoration of ecological balance [145].

As part of the management of the site, the general objectives (Appendix A) that aim at
the conservation of habitats, species and environmental resources in general are:

• Objectives of management and conservation of existing habitats and species;
• Rehabilitation/restoration objectives;
• Objectives for the reconstruction of new habitats/environments;
• Impact mitigation objectives.

The objectives for territorial needs and economic development are:

• Objectives of maintaining and restoring the traditional agricultural landscape and
enhancing territorial resources;

• Objectives of site use, communication, training and exploitation of sustainable eco-
nomic activities.

The identified and defined management actions are grouped into different categories
according to the nature and general objective they pursue. In line with the general objectives
and strategic lines identified, the following actions are defined (Appendix B):

• Monitoring and research actions;
• Management and conservation of existing habitats and species;
• Rehabilitation/restoration of ecological integrity;
• Maintenance and restoration of the traditional agricultural landscape and enhance-

ment of territorial resources;
• Reconstruction of new habitats/environments;
• Mitigation of impacts;
• Use of sites, communication, training and exploitation of sustainable economic activities.

For each action, an annual cost and the duration of the related actions have been
identified in the Management Plan [146].

5. Results

Two questionnaires were administered: one for residents of the municipal territory
and in nearby areas, and the other for local and supralocal tourists. The questionnaires
were administered via an online platform.

Their structure is as follows:

1. Descriptive introduction of the Natura 2000 network and the site of “Timpa di
Acireale” (introductory section);

2. Definition of the contingent market (evaluation section);
3. Socio-economic, behavioural and aptitude information of the interviewee (final section).

The structure of the questionnaire for the segments of users considered differs in
some parts of the sections because for the estimation some insights for specific targets are
instrumental [147–150]. The questionnaires are available on Zenodo with the following
doi:10.5281/zenodo.4733858.

The administration of the questionnaires, which were tested beforehand to improve the
general structure, covered a period ranging from December 2018 to March 2019. The survey
involved 234 visitors, 159 residents in the municipality or neighbouring municipalities and
75 non-residents.
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Results of questionnaires for user-citizen and tourist users are available on Zenodo
with the following doi:10.5281/zenodo.4733858, which can also be found in Supplemen-
tary Materials.

5.1. WTP of User-Citizen

The questionnaire replies were analysed to determine a probability density function
for calculating the willingness to pay.

The sample was asked to express the willingness to pay based on a scenario in which
it is planned to set up a fund with annual donations, managed by an Environmental
Association committed to the protection and sustainable development of the Oriented
Nature Reserve. The survey of the willingness to pay of citizens-users shows that 74%
of the sample interviewed are willing to pay an annual fee to a fund managed by an
environmental association, while 25% are not willing to pay any fees. The sample, in this
case, has only one outlier as a single subject declares a WTP value too high and inconsistent
with its average value and not consistent with the declared data in terms of income.

In this case, the average is the trend index that best represents the variable of a set of
observations.

In this case, the mode and the median are not adequate to best represent the variable
of a set of observations because, in the first case, the frequencies observed for some
values coincide, and in the second case, because its use is preferable when the CV is
developed according to the bidding game format method, in which respondents are
imposed dichotomous choices for each sum [151,152].

A measure of dispersion is used to measure variability, the standard deviation or
quadratic mean deviation, which makes it possible to assess how much the values are
scattered around the mean. In this case it is worth 15.42.

The standard error of the mean allows one to understand how much the sample mean
x of the WTP is representative of the true average of the population µ.

Thus obtaining σx = EUR 1, 23.
The standard error allows one to calculate the confidence intervals of the average, that

is, the intervals within which we can affirm with a certain level of confidence that the true
µ average of the population is found at 95% confidence level.

Therefore, it is possible to say that, with a 95% probability and a 5% risk of error, the
average µ of the availability to pay of the entire population is between EUR 12.04 and EUR
16.85 for a fund managed by an environmental association.

The values of µ are within the range (EUR 12.04; EUR 16.85), and the average of them
allows one to identify a value of the WTP equal to EUR 14.44.

For a correct implementation of the CVM, it is necessary to identify a representative
sample of the population.

Random sampling was carried out, in which every one of the populations has the
same probability of being part of the sample. For a random sample to be statistically
significant, it must have an appropriate size, which was evaluated based on Equation (9).

The size of the sample representative of the estimated population, admitting an error e
of 10% of the WTP (on average, EUR 14.44) and the σ of the WTP being, on average, equal
to EUR 15.42, with u = 1.18 for a probability of 88%, is equal to 159.

The sample appears to be just sufficient since it corresponds to the number of the
interviewed excluding outliners.

To understand if there is a correlation between availability to pay and other socio-
economic variables, the χ2 test was applied.

Contingency tables were constructed for WTP—gender, age, educational qualification,
employment, income, commune of residence and environmental sensitivity—but in no
case were correlations found between the variables.

The availability to pay total annual WTPyear was estimated considering the average
WTP previously calculated and the population of the municipality of Acireale, which
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by reference to ISTAT data 2018, is 52,269 inhabitants. The WTPyear is equal to 754,764
EUR/year.

If the WTPyear can be assimilated to a constant and unlimited flow of benefits and
consider a social discount rate SDR calculated according to the STPR approach for Italy of
3.3 [153,154], the value of the benefits produced using the resource for citizens is equal to
EUR 22,871,647.

5.2. Travel Cost Results

In relation to the data of the sample interviewed, it was chosen to use the ITCM [118].
In particular, the model proposed in Equation (2) was simplified in relation to the informa-
tion extracted from the results of the survey campaign conducted.

As for tcs, the carrier of travel costs to other places of leisure, given that 63.33% of
respondents said they spent a holiday in Acireale and visited the Nature Reserve Oriented,
53.33% of which runs only 15 km, and given that tourists of supralocal origin, even in the
preliminary verification phase of the questionnaire, were not able to provide clear data on
preferences for other destinations, it was chosen not to consider it.

The random sample was statistically significant based on Equation (9) for an error e
of 15% with reference to the average number of visits to the site of 2.81, a σ of 5.95 and
u = 0.615 for a probability of 72.91%.

Also in this case, to verify the correlation between the site view frequency and other
socio-economic variables, the χ2 test was applied. Contingency tables were constructed
for the number of trips—gender, age, qualification, employment, income, municipality
of residence and environmental sensitivity—but in no case were significant correlations
found between the variables.

Then for the determination of the cost of travel and for the reasons mentioned above,
a simplified version of Equation (2) was considered, namely r = βtcr ·tcr + E.

The tcr vector was calculated as per capita outward and return journey for each
interviewee. It includes the cost of fuel per litre, which varies in a range from EUR 1.42 to
EUR 1.52 [155], considering urban and extra-urban km/l consumption for a small car [156]
and a possible cost of motorway ticket or a stamp (German motorways) and the cost of the
parking ticket of 0.60 EUR/h.

In addition, for tourists who declared that they reached the site with their own car,
the cost of the ticket of the ferry Messina–Reggio Calabria was considered.

For tourists who reached the site with the rental of a bus with a driver (capacity 20–30
passengers), a cost between EUR 250 and EUR 300 or other tickets for connections through
public transport (train or bus ticket) were considered. When calculating the cost of travel,
the expenses incurred by the tourist for food, i.e., packed lunch or restaurant, and those for
overnight stays were considered.

The opportunity cost of travel time and time spent at the site was estimated with a
reference value compared to equivalent paid working hours [157,158].

The questionnaire given to tourist users also found them willing to pay a ticket to
access the Reserve.

In particular, four models were elaborated in which the number of visits is related: to
the cost of the trip (constituted fuel, highway ticket, ferry, parking and cost of time) (TC);
to the cost of travel and eventual ticket of access to the site (TCT); the cost of travel and
expenses for food and/or accommodation, cost of travel and possible ticket access to the
site (TCA); the cost of travel, food and possible ticket access to the site (TCAT).

The consumer surplus calculated as the area underlying the demand curve identified
by the development of the linear regression model identified the following annual values:
EUR 1415.83 for TC; EUR 1530.10 for TCT; EUR 1722.42 for TCA; and EUR 1835.23 for TCAT.

To extend the estimate of the Travel Cost conducted for the sample of 75 individuals to
the municipal tourist flow, we analysed the tourist flow that the Observatory Department of
Tourism of the Sicilian Region related to March 2015–2018. Several correction factors were
introduced for the estimation of the TC, considering the significance of the sample found,
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the estimated frequency of visits to the site and the percentages of the two tourist segments,
that is, local and supralocal. These data show a presence of visitors from 151 countries.
Based on the sample data, it was found that 82.67% of the tourist flow with destination
Acireale belongs to the segment of local tourists and 18.33% to that of supralocal tourists.

Implementing all correction factors, a value of TCyear for local tourists is estimated to
be EUR 99,678.12 and for supralocal tourists EUR 2276.39.

If the TCyear can be assimilated to a constant and unlimited flow of benefits and
considering a social discount rate SDR calculated according to the STPR approach for Italy
of 3.3 [140], the value of the benefits produced using the resource for the local tourists is
equal to EUR 3,020,549.03, while that for supralocal tourists is EUR 68,981.58, and therefore
for a total of EUR 3,089,530.61.

5.3. Efficiency Measures of Policies to Protect the Natural Heritage and the Performance of the
Management Plan

For the evaluation of the efficiency produced by the natural heritage protection policies
and for the performance of the management plan adopted for the Natura 2000 site “La
Timpa di Acireale”, the criteria proposed in Section 3.3 were calculated.

In particular, for the purposes of estimating the different criteria, account shall be
taken of the installation and management costs provided in the Management Plan and the
landscape benefits calculated in the preceding sections.

The estimated costs for the actions set out in the Management Plan are shown in
Appendix C.

There is no certainty that the actions provided in the Management Plan have all
been implemented or if the start of activities coincides with its approval date; however,
considering a hypothesis of regularity of the interventions, the total expenditure until 2018
incurred by the state-owned forest management body can be estimated at EUR 7,409,000.
In addition to the costs related to the specific actions, we must also consider the costs of
ordinary and extraordinary maintenance of the Reserve.

Since it is not specified whether this body has assigned work units to the exclusive per-
formance of these tasks, they are nevertheless counted at 180,000 EUR/year, assuming that
these actions are carried out by five units with a gross annual remuneration of EUR 36,000.

The benefits are those generated in the tourist-recreational and cultural-social sector,
that is, the co-benefits of policies for the protection of natural resources.

From the comparison between the operating and management costs of the Oriented
Nature Reserve and the benefits produced, it is possible to evaluate the efficiency of
resource protection policies and measure the performance of the Management Plan. This
analysis aims to identify economic resources that can be allocated to strengthening the
protection actions in the public perspective and tourism-recreational enhancement in the
private perspective.

A sensitivity analysis was conducted for both scenarios introduced in Section 3.3
to assess the effects of changes in SDR variables [159], plant costs, operating costs and
co-benefits and aimed at identifying a range of possible solutions that, in compliance with
economic and financial feasibility, can identify additional resources to improve the level of
protection action and increase co-benefits for the enhancement of the tourist-recreational
sector and that, for the local community and globally, will lead to better communication
between social sub-systems.

Based on this analysis, the efficiency of resource protection policies and the perfor-
mance of the Management Plan are sufficient, as evidenced by the indicator values in
the first column of Figure 5. An increase in co-benefits increases the first four indicators,
does not change the fifth and decreases the last; an increase in plant and management
costs makes the investment not convenient; an increase in the SDR reduces the first four
indicators, does not change the fifth and increases the last, and its decrease would lead
to the opposite effect on the condition of promoting higher intergenerational solidarity
(Figure 6).
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From this, it is possible to increase the level of protection actions only by attracting
greater tourist flows and increasing the environmental landscape sensitivity of citizens and
tourists.

This shows that the level of protection can only be increased by attracting more tourists
and by increasing the environmental and landscape sensitivity of citizens and tourists.

Figure 5. The investment time shapes and average period from public point of view.

Figure 6. Sensitivity analysis—investment from public point of view.

From a private-sector perspective, the results are sufficient, which is evidenced by the
values of the indicators in the first column of Figure 7.

An increase in co-benefits increases the first four indicators and decreases the last
two; an increase in plant and management costs makes the investment not convenient. An
increase in the WACC makes the investment not convenient.

From this, an increase in the capacity of the resource to intercept greater tourist flows,
currently underdeveloped, could contribute to the increase in the production of co-benefits
is closely linked to the protection and conservation of the resource, and its attractiveness
from a tourist and recreational point of view.

Currently the ability to intercept the flow of tourism by the Nature Reserve Oriented
is quite low, its expansion could support the development of the tourism sector, increasing
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the co-benefits produced in favour of this sector, which may consequently increase its level
of competitiveness.

A balanced strengthening of the tourist-recreational activities in the site, could conse-
quently free economic resources from the private sector that can be committed to increase
the level of protection and conservation of the Nature Reserve Oriented.

The creation of positive synergies between resources and sectors can foster co-generative
development, capable of increasing territorial capital creating positive synergies between
sectors and co-generative development (Figure 8).

Figure 7. The investment time shapes from private point of view.

Figure 8. Sensitivity analysis—investment from private point of view.

6. Discussion

Designation of valuable biodiversity areas such as Natura 2000 sites does not auto-
matically guarantee that their conservation status is maintained or restored. Although
designation is a valuable first step, proper management and restoration of Natura 2000 sites
is necessary to ensure that conservation objectives—and their socio-economic benefits—are
achieved in practice. This requires sufficient financial resources, capacity to carry out man-
agement activities in an effective and continuous way and support from both stakeholders
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and decision-makers alike [83]. The final success of the Natura 2000 network in achieving
its objectives depends on the commitment of all stakeholders involved in maintaining the
network. Demonstrating socio-economic benefits arising from the management of the site
can help to get support between different stakeholders. Demonstrating the benefits can
pave the way for incentives and the creation of new partnerships for the conservation
and/or sustainable use of Natura 2000 sites. In particular, it can help provide new and
innovative sources of funding for the management site [77].

It has been estimated that management of Natura 2000 would require approximately
5.8 billion euro/year. It is difficult to determine the overall funding available to support
the network [81]. However, the financial allocations for Natura 2000 from the EU budget
are between EUR 550 and EUR 1.150 million/year [77]. Financial resources are not yet
adequate to ensure effective management and restoration of the network. As a result,
the lack of adequate resources currently poses a significant risk to the achievement of
conservation objectives and also decreases the amount of co-benefits associated with
Natura 2000 sites. In the light of the current economic crisis, investments in protected areas
could lose momentum and priority within the EU’s political agenda, with the risk of a
reduction in resources to support their management and protection. The public funding
that must continue to be present must be supported by new sources of funding to ensure
effective operation of the network, such as:

• Wider access to existing public funds (such as EU funding): identification and demon-
stration of links between the Natura 2000 network with broad socio-economic benefits,
such as natural risk management, climate change mitigation and adaptation, water
management and tourism [160], can facilitate access to a wider range of EU funds,
including funds to support regional and rural development (e.g. European Regional
Development Fund, European Social Fund, European Fisheries Fund and European
Fund for Agriculture and Rural Development) [83].

• Payments for environmental services (PES): evaluating the benefits of conservation
can attract funds from stakeholders benefiting from the ecosystem services provided
by Natura 2000 areas. The benefits of habitat conservation to water retention and
quality in an area can form a basis for establishing a payment scheme where the users
of water [161] contribute to maintaining, managing and/or restoring the Natura 2000
site and its natural abilities to regulate the water flow. Similarly, the demonstration
that Natura 2000 areas play a significant role in both storage and carbon capture, and
thus in mitigating the effects of climate change, could make such areas eligible for
carbon reduction funding [83].

• Revenue from certified and/or sustainable tourism products: with markets for sus-
tainable products and/or an increase in biodiversity-friendly products, there are also
growing opportunities to develop markets for certification products from or associated
with Natura 2000 areas [77]. Leisure and tourism opportunities, including related
activities, can provide a source of funding that helps to cover certain Natura 2000
opportunity costs and management costs [83].

• Public partnerships–private: many sectors of activity that benefit from the natural
beauty and other features of the site or commercial activities that seek to create markets
for products respectful of biodiversity can support funding for the protection and
conservation of these areas [83].

Our proposal for an extension of the concept of co-benefits emerged and developed
in the context of climate change policies promoted by the IPCC to include the protection
and conservation of natural resources intends to promote an expansion of their opera-
tional dimension to enhance its effects. A perspective in which policies are only aimed
at pursuing the objective of protecting the natural resource, without identifying the un-
derlying objectives that it triggers and that involve other territorial resources, reduces the
potentials of the policy itself to achieve communication between the natural, social and
economic systems, through which their individual and shared values are generated and
strengthened [162]. Systemic communication produces integration, shared values and
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coordinated development, whereas its low level or total absence produces isolation and
reduces the potentials to generate values and development [162]. The perspective of a
multidimensional policy, open to internalize and maximize all effects produced in a causal
(co-benefits or co-costs) and not random (benefits/costs accessory or secondary) way, can
produce value for a wider audience and address in a structured way the mediation of the
opportunity costs generated by the policy itself, pursuing its overall objective more effec-
tively. By interconnecting a plurality of subjects and resources, it is possible to promote a
co-generative [163–167] model of development that leads to better systemic communication
in the Luhmannian sense and is capable of increasing territorial capital [162]. The objective
of protection of the Natura 2000 “La Timpa di Acireale” site and its strategies generate
underlying objectives and programmes to be identified and developed on the scale of the
various sectors involved. In this study, we addressed only the issue of landscape co-benefits
generated by the site, highlighting those related to the local community and those related
to the tourism industry [168]. The recognition of landscape co-benefits highlighted the
significant potentials of the site protection and enhancement to produce well-being for the
local community and to support the development of the tourism sector. The different sec-
tors involved, namely urban planning and tourism planning, should develop appropriate
strategies to maximise the effects and the opportunities offered by the site. In the context of
urban planning, the site, given its location in the municipality, could partly compensate for
the lack of green areas and foster the redevelopment of already existing pedestrian links in
the historic centre of Acireale and its seaside villages of S. Maria La Scala, S. Caterina, S.
Tecla and Capo Mulini.

In the field of tourism sector planning, the site could help improve the quality level of
tourism. Both the cost-effectiveness analysis and the one aimed at verifying the financial
sustainability of the actions to protect the site highlighted values of positive indicators
but offered low margins to cover operating and plant costs [77–81]. Therefore, the level of
protection provided to the site is minimal, and further implementations should involve the
use of additional financial resources. Within the framework of the new policy perspective,
additional resources to be allocated to strengthen the protection action could be found in
the sectors where it generated the co-benefits, and therefore basing on the above-mentioned
co-generative model.

7. Conclusions

The estimate of the co-benefits produced by the policies of protection of the natural
capital (with reference to the landscape co-benefits only), considering the tourist-citizen, the
local tourist and the supralocal tourist, identified a total value of EUR 25,961,177.61, with
flows of annual co-benefits of EUR 754,764, EUR 99,678.12 and EUR 2,276.39, respectively.
These relatively modest values are partly justified by the lack of the infrastructure required
to support the use of the Oriented Nature Reserve.

As a matter of fact, the questionnaire to detect the WTP of citizens highlighted several
problems related to the accessibility of the site, such as: the lack of information points and
links to public transport, inadequate signage and lighting, the lack of garbage collection
service and accessibility for the disabled.

A total of 64.15% of the sample of citizens expressed a negative opinion on the
management of the Reserve.

On the other hand, the questionnaire showed that 92.45% of citizens are aware that
the site is an Oriented Nature Reserve and that 66.67% considered this site important for
the identity of the local community.

In total, 71% of the people interviewed visit the site at least once a year and 23.90%
once a month; 90% enjoy the site for walking and enjoying nature and the beauty of
the landscape; 98.11% are aware of the importance of natural services to regulate the
environmental cycles; and 97.48% are aware of the function of natural habitat for the
conservation of many animal species and the biodiversity and local resources for future
generations offered by the site.
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A total of 76.73% of citizens declared that they oppose an extension of the Reserve
area because of the limitations imposed by its restraints.

A total of 93.33% of the sample of tourist users declared that environmental protection
is essential for sustainability; 42.67% highlighted the need for providing the site with
refreshment points, 64% with toilets and 69.33% with guides.

A total of 52% reported poor accessibility, 52% the lack of organized activities, 53%
the absence of areas to support the fruition and 52% the lack of promotion by means of
brochures, apps, social media and websites. On the contrary, 71% would be willing to pay
a ticket to access the reserve area.

The results of the analysis of the tourist flow show that 82.67% of the site visitors
are local tourists while 18.33% are supralocal tourists. The catchment area of the site is
therefore mostly local, whereas supralocal tourism seems poorly developed so far. This is
in contrast to the significance tourists attribute to the reserve, as shown by interviews of
the sample, despite its poor integration in the tourist offer being pointed out.

The low level of communication between environmental resource and supralocal
tourists reduces the capability of the site to generate value, compared to 151,266 arrivals in
2017 with a potential TC value of EUR 28,655,560.60, which highlights unexpressed poten-
tials of policies to protect natural capital in order to adequately support the development
of the tourism sector.

The low level of integration of the site visit into a tourist offer on a local scale, and,
more significantly, on a supralocal scale, highlights the absence of a co-generative vision of
development of the territorial resources. In fact, the visit to the site could be integrated on
a local scale with the nearby fishing villages, on a supralocal scale, with the historical and
cultural heritage of the Baroque city of Acireale with its food and wine excellences and its
Carnival, and, on a territorial scale, with the UNESCO site of “Mount Etna” or the nearby
UNESCO site of the “Baroque Towns of the Val di Noto”.

Concerning the user-citizen, this site, given its location, could partially compensate
for the lack of green areas of the city of Acireale. In addition, since it is located within
the urban core of Acireale, which has an altitude above sea level of 161 m, it could be
developed as a panoramic promenade connecting the city centre to the seaside villages of
S. Maria La Scala, S. Caterina, S. Tecla, Capo Mulini, Stazzo and Pozzillo.

The surveys conducted highlighted a high appreciation of the site by citizens and
tourists as well but also several problems mostly due to poor maintenance and accessi-
bility. Such criticalities could be easily removed, as long as the actions envisaged in the
Management Plan are implemented. Surveillance and maintenance can be enhanced with
the recruitment of specialized personnel; these actions can be supported by European
funding and by means of building permission fees for small visitors’ facilities that may be
integrated into the site.

Therefore, the goal of valorisation of the site can be pursued with punctual actions
complying with the original objective of protection.

The development of this site, if properly integrated in the creation of a local and
territorial offer, could support the development of the tourism sector in a territorial context
that already has a strong tourist vocation and a plurality of attractors of value [165].

The implementation of the site in an integrated tourist offer does not expose it to
strong pressures because the area can be enjoyed only through trekking paths, which limits
access, and in the city, there are several panoramic viewpoints that offer a magnificent view
of the site and the Eastern Sicily’s and Calabria region’s coastline.

Therefore, the objective of protecting the natural heritage could generate an adequate
level of co-benefits for the local community, in terms of identity, culture, environment,
well-being and no profit activities to support its development.

This objective, interconnected with those of historical and cultural protection, well-
being [169–171] and economic valorisation, can foster the creation of the co-generative
model capable of generating a coordinated sustainable development of all territorial re-
sources [172].
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The decision-makers will have to identify additional co-strategies to promote the
protection of natural resources and to foster the coordinated development of all territorial
resources [173–175].

This research investigated only a part of the co-benefits produced by natural capital
investment policies. Future developments will include the estimation of the other benefits
of the tourism sector and the trade-offs that such policies generate on the real estate
market [176–181]. The research was conducted in the pre-COVID-19 period; subsequent
research works may require additional interviews concerning the adequacy of facilities
and the level of vigilance.
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Appendix A

Table A1. Overview of the specific objectives and related priorities for action: short-term within
5 years—ST; long-term between 5 years and 10 years or more—LT; priority: high, medium and
low [145].

Specific Objective Time Frame Priority

Adaptation of the infrastructural endowment of the site finalized to
the controlled and eco-sustainable fruition of the resource ST low

Adaptation of infrastructure and services compatible with the
sensitivity and load capacity of environmental components ST low

In-depth knowledge on the ecological characteristics of habitats,
wildlife and species of community interest present in the site and

evaluation of the development potential
ST high

Deepen the knowledge of the territory and promote a respectful
approach towards nature in tourists ST medium

Increasing public awareness of development opportunities linked
to the Natura 2000 network ST medium

Conservation and improvement of the level of biodiversity at local
level, good conservation conditions and the representativeness of

habitats
LT low

Conservation and upgrading of the traditional agricultural
landscape in order to enhance the ecological functionality of the

territorial system and the development of biodiversity
ST high

https://zenodo.org/deposit?page=1&size=20
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Table A1. Cont.

Specific Objective Time Frame Priority

Containment of offences and prevention of activities/actions to
damage local specificities and natural values ST high

Encourage the maintenance and strengthening of traditional
activities capable of supporting the conservation of natural and

semi-natural habitats
ST high

Training of administrative and technical staff of those involved in
the management of the site, on specific issues related to the

specificities and needs of management of the Natura 2000 site
ST high

Information and awareness of users aimed at the prevention of
criticalities and threats ST high

Improving the level of biodiversity at the local level, good
conservation conditions and the representativeness of habitats LT high

Mitigation and control of ongoing and potential critical processes
that affect the qualitative and quantitative degradation of habitats,

wildlife and species
ST medium

Providing employment and income opportunities to the local
population through sustainable activities ST medium

Organization and institutional and operational coordination of
plans, programmes and projects for the uniform and organic

management of sites
ST high

Prevention and control of pressure factors affecting habitats and
species ST high

Prevention and control of the hydro-geological risk conditions of
the sector according to models compatible with the protection of

the ecological and landscape values of the site
ST high

Promotion of economic activities compatible with the local
specificities and environmental characteristics of the site ST medium

Promotion of cultivation practices and soil management capable of
enhancing production and preserving natural balance ST high

Recovery and requalification of degraded areas through the
removal of the causes of criticality ST high

Renaturalisation of plant cover using native species ST high

Estimation of the size and distribution of the population of
Quercino in the territory of the site ST high

Estimation of the size and distribution of the population of Testudo
hermanni in the territory of the site ST high

Development of appropriate skills and skills to support the
management and exploitation of environmental resources ST high

Protection of pollinating insect species ST high

Protection and enhancement of animal biodiversity, good
conservation conditions with increased reproductive sites LT high
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Appendix B

Table A2. Monitoring and research actions: Management habitat: MANAG_HAB [145].

Action Code Action Timing
(years)

Estimated
Costs (EUR

/year)

MANG_HAB_09
Monitoring and/or research

programmes—Study of evolutionary
dynamics

3 40,000

MANAG_HAB_21

Census of populations and reproductive sites
of amphibian species aimed at estimating

their conservation status with identification of
critical factors and the assessment of the

effectiveness of measures for the protection
and conservation of the same

5 6000

MANAG_HAB_25 Monitoring of bird life 5 15,000

MANAG_HAB_27 Update of the survey framework on
conservation surveying entomofauna 3 2000

MANAG_HAB_28 Implementation of annual wildlife monitoring
in general 5 15,000

MANAG_HAB_96
Estimation of the size and seasonal pattern of

the population of Quercino (Eliomys
quercinus)

5 15,000

MANAG_HAB_98 Hermann Tortoise population monitoring
(Testudo hermanni) 5 11,000

Table A3. Management and conservation of existing habitats and species: Management habitat:
MANAG_HAB [145].

Action Code Action Timing
(years)

Estimated
Costs (EUR

/year)

MANAG_HAB_04 Eradication of alien pests 3 60,000

MANAG_HAB_05 Surveillance service (training of personnel) 0.5 8000

MANAG_HAB_09 Monitoring and/or research
programmes—volutionary dynamic studies 3 40,000

MANAG_HAB_117 Regulation of cultivation practices 1 2000

MANAG_HAB_118 Coordination between Management Plan and
Regional Forestry Plan 0.5 2000

MANAG_HAB_119 Determination of the forestry potential of the
site 0.66 8000

MANAG_HAB_121 Study for the sustainable management of
areas of forest interest 0.5 25,000

MANAG_HAB_123
Detailed study of the hazardous and

hydrogeological risk conditions present in the
site and definition of management strategies

0.5 160,000

MANAG_HAB_16 Creation of micro-areas “sanctuary” 1 800,000

MANAG_HAB_18 Fire prevention and control 0.5 15,000

MANAG_HAB_19 Training of professionals in the SIC 0.5 20,000
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Table A3. Cont.

Action Code Action Timing
(years)

Estimated
Costs (EUR

/year)

MANAG_HAB_21

Census of populations and reproductive sites
of amphibian species aimed at estimating

their conservation status with identification of
critical factors and the assessment of the

effectiveness of protection and conservation
measures themselves

5 6000

MANAG_HAB_25 Monitoring of bird life 5 15,000

MANAG_HAB_27 Updating the framework 3 15,000

MANAG_HAB_28 Implementation of annual wildlife monitoring 5 15,000

MANAG_HAB_32 Organization of training courses for nature
guides 2 90,000

MANAG_HAB_57 Guidelines for the best definition of the
Impact Assessment procedure 10,000

MANAG_HAB_64 Regulation of uses and activities 0.5 6000

MANAG_HAB_72 Collection and conservation of germplasm of
significant botanical species 2 60,000

MANAG_HAB_89 Recovery of areas of high natural interest
covered by fire 2 500,000

MANAG_HAB_97 Census of the critical points gravitating on the
site 1 30,000

MANAG_HAB_98 Monitoring of the Hermann Tortoise
population (Testudo hermanni) 5 11,000

Table A4. Upgrading/restoring ecological integrity: Requalification of habitats: REQ_HAB [145].

Action Code Action Timing
(years)

Estimated
Costs (EUR

/year)

REQ_HAB_08 Remediation of polluted areas 0.25 30,000

REQ_HAB_13 Protection, recovery and increase of
amphibian reproductive sites 5 40,000

REQ_HAB_14
Resurgences in enclosed areas and other

residual spaces aimed at increasing
populations of pollinating insects

5 15,000

REQ_HAB_31 Measures for the renaturalisation of
allochthonous tree plantings 10 400,000

Table A5. Maintenance and restoration of the traditional agricultural landscape: Recover the tradi-
tional agricultural landscape: REC_TAL [145].

Action Code Action Timing
(years)

Estimated
Costs (EUR

/year)

REC_TAL_11 Maintenance and restoration of the ecological
value of the traditional agricultural landscape 3 80,000
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Table A6. Construction of new habitats_ New habitats: NEW_HAB [145].

Action Code Action Timing
(years)

Estimated
Costs (EUR

/year)

NEW_HAB_17 Resurfacing of degraded vegetation cover and
maintenance of soil erosion 3 500,000

Table A7. Use of sites, communication, training and enhancement of sustainable economic activities:
Use of sites: USE_SIT [145].

Action Code Action Timing
(years)

Estimated
Costs (EUR

/year)

USE_SIT_06
Awareness-raising actions on the ecological

and management needs of Natura 2000
specificities

2 60,000

USE_SIT_09 Encouraging the development of organic
farming practices—door opening 3 30,000

USE _SIT_10 Encouraging the development of organic
farming practices—economic incentives 3 150,000

USE_SIT_13 Widespread hotel 0.5–1 60,000

USE_SIT_46 Promotion of good sustainability practices
among agricultural producers 1 10,000

FRU_SIT_51 Encouragement to the creation of agritourism
and reception points 5 400,000

USE_SIT_52 Construction of an environmental education
centre and reception points 1 300,000

USE_SIT_53
Completion of panels and tables and

information points on the Natura 2000
Network

2 300,000

USE_SIT_65
Information website on recreational and

educational activities in respect of nature and
local culture

0.5 50,000

USE_SIT_132 Interpretive design and installation of the
entrance hall of the SIC “Timpa di Acireale” 1 18,400

USE_SIT_138 Upgrading and rationalisation of the existing
track network 1 500,000
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Appendix C

Table A8. The estimated costs of the actions set out in the Management Plan [145].

Action Code 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Total

Expenditure
per Action

EUR EUR EUR EUR EUR EUR EUR EUR EUR EUR EUR
GES_HAB_04 60,000 60,000 60,000 180,000
GES_HAB_05 8000 8000
GES_HAB_09 40,000 40,000 40,000 120,000
GES_HAB_16 800,000 800,000
GES_HAB_18 15,000 15,000
GES_HAB_19 20,000 20,000
GES_HAB_21 6000 6000 6000 6000 6000 30,000
GES_HAB_25 15,000 15,000 15,000 15,000 15,000 75,000
GES_HAB_27 8000 8000
GES_HAB_28 2000 2000 2000 6000
GES_HAB_28 15,000 15,000 15,000 15,000 15,000 75,000
GES_HAB_32 90,000 90,000
GES_HAB_57 10,000 10,000
GES_HAB_64 10,000 10,000
GES_HAB_72 60,000 60,000
GES_HAB_89 500,000 500,000
GES_HAB_96 15,000 15,000 15,000 15,000 15,000 75,000
GES_HAB_97 30,000 30,000
GES_HAB_98 11,000 11,000 11,000 11,000 11,000 55,000

GES_HAB_117 2000 2000
GES_HAB_118 2000 2000
GES_HAB_119 8000 8000
GES_HAB_121 25,000 25,000
GES_HAB_123 160,000 160,000
RIQ_HAB_08 30,000 30,000
RIQ_HAB_13 40,000 40,000 40,000 40,000 40,000 200,000
RIQ_HAB_14 15,000 15,000 15,000 15,000 15,000 75,000
RIQ_HAB_31 400,000 400,000 400,000 400,000 400,000 400,000 400,000 400,000 400,000 400,000 4,000,000
REC_PAT_11 80,000 80,000 80,000 240,000

NUO_HAB_17 500,000 500,000

Annual total
spent 1,827,000 1,349,000 1,199,000 517,000 517,000 400,000 400,000 400,000 400,000 400,000 7,409,000
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