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" 1TALY,
VENETO REGION

First, a table (Table 2) provides a synoptic view of the main elements
of the Italian case study discussed in this section. The table addresses
four main fields (listed in the headings) discussing: the Policy instru-
ment, the State of the art on mapping/assessment of ES, the RES de-

velopment and the Socio-economic-environmental context.

POLICY INSTRUMENT

The policy instrument considered is the
POR-FESR. The analysis (SWOT, the SOTA and
the ongoing work within IRENES), focused on
the PI for 2014-2020 and other instruments are
indirectly targeted. However, the main objective
of the work is to make use of the analysis and
work undertaken under IRENES to provide useful
inputs for the POR-FESR 2020-2027.

STATE OF THE ART
ON MAPPING/
ASSESSMENT OF ES

In Italy the MAES process has been
implemented at national level from several
initiatives from the Ministry of the Environment
and from ISPRA. The analysis of the state

of the ecosystems and of ES is focused on
understanding the relationship between ES and
land consumption; the study was implemented
at national scale and at regional scale.

In Veneto Region, the Regional Environmental
Agency has supported the analysis of MAES for
the part of land consumption and soil ES in the
provinces of Vicenza and Rovigo. The results of
the analysis were included in the map of soils

of the two provinces recently published. Soil ES
were mapped and assessed through a system of
indicators representing the capacity of different
soils to provide ES.

A series of research activities and projects on ES
have considered the Region of Veneto of parts of
it as case study areas.

RES DEVELOPMENT

The Veneto Region met the burden-sharing
targets before 2020, however, given the new
panorama and need to abate emissions and
produce (clean) energy, targets changed and
further efforts are needed. The Veneto Region

in among the regions consuming the highest
amount of energy in Italy (third, after Lombardia
and Emilia Romagna), but presentsa  raking

in terms of energy production from renewable
resources which is lower than other italian
Regions consuming less energy (PER-FER 2017).
At present, RES production is led by hydroelectric,
followed by energy produced from solar

source and biomass. However, at present, the
hydroelectric contribution cannot grow further.
Hence, to meet the targets derived from burden
sharing, the region bets on solar and biomass.

For thermal purposes, the Region in its Regional
Plan for Energy (2020), bets mainly on biomass
(expected to provide RES for 49% on the total
target needed )- For electric purposes, the Region
bets mainly on biogas and biomass (39% and 21%
respectively), while solar is considered only for the
12% (PERFER 2017).

SOCIO-ECONOMIC-
ENVIRONMENTAL CONTEXT

Veneto is one of the richest regions in Italy, with
an average monthly household ex penditure
between 2500 and 3000 euro. Agricultural and
zootechnical activities are still important, and
are highly mechanised. There are numerous
DOC and DOP products. Industry is mainly
present in the western provinces and on the
Adriatic coast; small companies specialise in
the food, textile, footwear and furniture sectors.
The tourism sector is also key, thanks to the
presence of valuable landscapes (the Venice
lagoon, the Dolomites, etc.) and architectural
heritage (e.g. UNESCO sites).

The territory is characterised by small to
medium-sized urban centres and a highly
built-up countryside.

Pollution is a key issue.
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7. ITALY, VENETO REGION

Secondly, the Italian team identified and defined the
methods for their analysis, in order to meet the policy demand and
respond to the issues presented in table 1 (section 2 of this work). Based
on the above-described premises, the scope of the ES trade-off analysis
was defined for the Region. In particular, the goal is to assess and map
suitability of areas for agricultural biomass production (from leftovers),
and for solar farms, respectively. Then, the idea is to compare them.

The Research question shaping the analysis is “How much
area is considered suitable for agricultural biomass production and,
similarly, for solar farms based on trade-offs with other ESs?”

Figure IT 1, below, provides the key trade-offs, separately
for agricultural biomass production and solar farms. Following Ha-
stik et al. (2015) the trade-offs were identified for each of the two
types of RES, and ranked from O to 2, (darker shading indicates grea-
ter conflict). In particular, trade-offs identification between RES and
ES. include 5 ES (provision of agricultural products, water provisio-
ning and filtering, climate regultation, habitat for flora and fauna,
and cultural services). Findings suggest that this approach can help
identify greater scope for use of renewables than a simple binary
(yes/no) classification of suitable areas. In more detail, we can see
that the more serious (light grey in this case) trade-offs with agri-
cultural biomass production, are with: i) “Water provisioning and

filtering” ES, due to pesticides releases and water eutrophication,
linked to intensified agriculture; ii) “Climate regulation” ES, due to
reduced soil carbon proportion, linked to intensified agriculture; iii)
“Habitat for flora and fauna” ES, due to habitat loss in case of in-
tensified agriculture, and to the effects of agro-biodiversity; iv) Less
serious trade-offs were identified with “Cultural services” ES, due
to landscape composition impacts possible.No trade-off was identi-
fied between Agricultural Biomass production and the: “Provision of
agricultural products” ES, since the type biomass considered for this
work is obtained by leftovers, not from dedicated crops, hence no
conflict will occur with food provisioning.

Concerning solar farms, the Veneto study, identified as the
more serious (dark grey in this case) trade-offs are with the: i)“Pro-
vision of agricultural products” ES, given the coemption for space
between solar farms and crops; ii) Less serous trade-offs (light grey)
were identified between solar farms and “habitat for flora and fau-
na” ES, where only minor impact is expected, when avoidance of im-
portant habitat is required; and with “Cultural services” ES, linked to
the visual impacts on landscape composition; iii) the least affected
trade-offs were identified between solar farms and: “Water provisio-
ning and filtering” ES, due to their null or minor impact in the wa-
ter cycles, and on “Climate regulation” ES, only emerging in case of
inappropriate land-use change.
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7. ITALY, VENETO REGION

The second step of the analysis for the Veneto Region aimed
at defining the level of potential of ESs provisioning of different landco-
ver categories. To assign a score of ES production to different types of
landcover, another matrix, which builds on the work of Burkhard et al.
(2012), was adopted. Burkhard et al. (2012) assigned a score of ES poten-
tial provisioning to each landcover type, based on Corine landcover. The
scores lied on a range between O to 5, where:

. O correspond to no ESs provided, and
. 5 correspond to the highest ES supply potential for that spe-
cifying landcover type

Only the 5 ESs selected in the first step and presented in
figure above were selected from the original matrix of Burkhard et al.
(2012). In order to harmonize the two different ranges of scoring for fa-
cilitating the coming steps of the methods, the Burkhard et al’'s was
normalized (see table below) in the range O to 4, where:

. O corresponds to the non-provisioning of ES, and
. 4 correspond to a high provisioning of the ES).

Third step combined the identification and quantification of tra-
de-offs (obtained from step 1 adopting the findings from Hastik et al.
2015) with ESs supply scores based on landcover (obtained from step 2
adopting the findings from Burkhard et al. 2012). Specific objective this
step was to assign a level of RES production non-suitability. For getting
these non-suitability scores, for each ES, the trade-offs score with to
either solar or biomass production was multiplied with the potential of
land-cover type to produce that specific ES. Making a long story short,

by multiplying the trade-off's score by the ES supply's score, we obtain
a level of negative impact of specific RES provisioning on a specific ES
provisioning, which determines a non-suitability. All results were nor-
malized in a scale from O to 4, where O corresponds to no impact of the
RES on other ES provisioning, (hence suitability of the area for RES pro-
duction), and 4 corresponds to the highest negative impact of the RES
on other ES provisioning, (hence non-suitability of the area for RES pro-
duction) (see table below). In particular, values under the column “ave-
rage” represent average values for non-suitability, calculating first the
average values given from the 5 ES values for each Res from non-nor-
malized values, and then normalizing results to get values from O to 4.

These tables were used to produce through GIS maps that assi-
gn the level of non-suitability (or ‘risk”) to each land cover type, for so-
lar farms and agricultural biomass respectively. Disaggregated maps,
one per ES for each RES, presenting non-suitability of areas (where
the score O indicates suitable areas for RES production, and score 4
indicates the highest level of non-suitability for RES production). In
this way, a set of 5 maps (one per ES) was obtained for each of the two
RES. Then, two maps (one per RES) were also produced considering
the average scores for level of non-suitability. and one final map over-
laying average non-suitability map for agricultural biomass, with ave-
rage non-suitability map for solar farms. To produce credible results,
the layer of “protected areas” was added, in order to also exclude them
from the list of “suitable areas for RES production” emerging from the
GIS ES trade-offs analysis.
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By applying the methods above described, a set of maps and  sioning of habitat services and the provisioning of agricultural biomass.

figures to provide technical support to decision-makers were obtained.  Intermediate situations can be seen for water services and climate ser-
The first set of 5 maps presents results disaggregated by ES,  vice, while no trade-offs (hence, O level of hon-suitability) can be seen
where it is visible that the highest level of non-suitability (which is still ~ for agricultural services and cultural services.

low and correspond to level 1) is given by trade-offs between the provi-
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The map below presents average values combining all 5 ES.
Considering average values, 86% of the total agricultural land (corine
level 2), excluding protected areas. is suitable (level O of non-suitabili-
ty) for agricultural biomass production from left-overs. Which means
a total surface of 763298,15 hectares. Then, 10% of the surface present
level 1 of non-suitability, which corresponds to 86638,27 hectares, no
land presents level 2, approx. 4% presents level 2, which corresponds to
33292,69 hectares, and no land presents level 4.

Biomass

I o I LIVELLO1_86%
1 LIVELLO 2 _10%

B I LIVELLO 3_ 4%

TRADE-OFF LEVELS 5 . pEon NON-SUITABILITY

FOR BIOMASS — FOR BIOMASS
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The set of five maps below presents results disaggregated  cultural services, while no trade-offs (hence, O level of non-suitability)
by ES under the trade-off analysis regarding solar farms. It is visible that ~ can be seen for water services and climate services.
the highest level of non-suitability (level 4) is given by trade-offs betwe- The map below presents average values combining non-su-
en agricultural production and the provisioning of energy through so-  itability deriving from ES trade-off analysis of all 5 ES for solar farms pro-
lar farms. Intermediate situations can be seen for habitat services and  duction. Considering average values, 73% of the total agricultural land

AGRICULTURAL
SERVICES

WATER
SERVICES

CLIMATE
SERVICES

e

HABITAT
SERVICES

CULTURAL
SERVICES

Solar trade-off values
EEEEE o
I
.

b 7/ LR A R R N N IR
’ .

L|+? SOLAR TRADE-OFFS

0 40 80 KM

.46 .



7. ITALY, VENE

TO REGION

L I I R R R I R N R R R R T I T R R I R R B I N N R S I IR AR N

TRADE-OFF LEVELS
FOR SOLAR

20

40 KM

(corine level 2), excluding protected areas, presents a level 1 of non-su-
itability. Which means a total surface of 653765,13 hectares. Then, 13%
of the surface present level O of non-suitability, which corresponds to
109533,02 hectares, and 10% presents level 2 of non-suitability , which
corresponds to 86638,27 hectares. No surface presents a level 3, while
4% present a level 4 of non-suitability (33292,69 hectares). Still, it is key
to remember that even where average values present level O of non-su-
itability, it does not mean the absolute absence of trade-offs (for exam-
ple, trade-off with agricultural production is always present).
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The graph below compares results presented by maps pro-
duced from agricultural biomass, and by maps produced for solar far-
ms. On the y axis, values indicate the percentage of the total agricultu-
ral land (corine level 2, excluding protected areas) falling under level O,
level 1, level 2, level 3 and level 4 of non-suitabilility. Figure 6 shows that
the majority of land present O non-suitability level (hence, it is suitable)
for agricultural production from left-overs. Regarding solar farms, the
majority of land present non-suitability level 1, due to important tra-
de-offs with the agricultural production and cultural services.
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The last map here below combines results from trade-off
analysis for agricultural biomass and solar farms (average values), and
assigns O level of non-suitability to land where both agricultural bio-
mass and solar farms presents no-trade-offs (level O of non-suitabili-
ty). Such type of areas corresponds to the 13% (11322724 hectares) of
the total. Level 1 of overall non-suitability is assigned in the map where
agricultural biomass presents O level of non-suitability and solar farms
presents level 1 of non-suitability. Such type of areas corresponds to
74% (650070,91 hectares).

There are no cases of land with level 1 of non-suitability for
agricultural biomass and O level of non-suitability for solar farms. Level
2 in the map is assigned to land with level 1 of non-suitability for agri-
cultural biomass and non-suitability (from level 2 above) for solar far-
ms. Which corresponds to 109 (86638,27 hectares) of total land. Level
3 in the map is assigned to land which is non-suitable (non-suitability
levels from 2 above) for both types of RES, which corresponds to 4%
(33292,69 hectares) of total land.

Then preliminary conclusions from the Veneto's team sug-
gest that 13% of total land is suitable for both types of RES, 74% of land
suitable for agricultural biomass and solar farms can be considered if
measures to minimize impacts on agricultural production and cultu-
ral services are taken. The 10% of land is suitable for agricultural bio-
mass if measures to minimize impacts on habitat, water and climate
services are taken, while it is not suitable for solar farms. The remai-
ning 4 % of land is not suitable for either of the two RES production.

More in detail, it is possible to state that:
Trade-offs analysis considers agricultural biomass from
leftovers to be much less impactful than ground-based solar farm.

In the region, production of energy from agricultural
biomass has high potential to negatively impact on habitat services,
followed by water-related and clmate-related services.

In the region, production of energy from solar farms has
high potential to negatively impact in agricultural production, fol-
lowed by habitat services and then cultural services.

Overall, the trade-offs analysis seems to detect a low risk
of trade-offs. This is due to the aggregation of the results for the indi-
vidual services into an average value. The disaggregated values help a
more critical reading of results.

The key implications suggest that:

Where non-suitability level scores from 2 above, we discou-

rage the RES production, unless careful EIA and mitigation measures
are put in place to ensure that ES provisioning is protected and ensured
Even when average non-suitability level scores O, there
is need to double check the provisioning of ES that presents higher
score of trade-offs with that specific RES
Present indications from the Regional Energy Plan (PER,
2017) set very similar constrains to produce energy from biomass and for
solar farms, as if the negative impacts they trigger are almost the same.
Based on the present analysis, it would be interesting to further analyze
the present policy constrains for energy production from RES, to better
understand whether and how they can be updated and adjusted.
The interlinkage provided by the presented methodolo-
gy between CORINeland-cover types, and non-suitability for Res pro-
duction, can, support land use-related policies. For example, the tables
above show that land cover types 2.2. tend to be more impacted by
both agricultural biomass provisioning and solar farms installation.
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