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Background Aim and scope

Pecarl?onlzatlon strategle.s aim at increasing renewable energy source (RES) capacity, This research introduces and compares two A
including new photovoltaic (PV) systems. Utility-scale PV installations are often placed @ methodologies o identify abandoned

In agricultural areas, resulting in a reduction in agricultural land and affecting the agricultural land, aiming to delineate macro-
environment. To balance agricultural and energy policies, PV development should not areas of potential abandonment and examine

limit agricultural purposes, allowing sustainable exploitation under specific conditions, patterns for conversion to energy use.

particularly in areas of actual or potential abandonment. The first simplified approach analyses land
Agricultural land abandonment is a complex phenomenon of land cover change, o cover changes from 2000 to 2018.

generally driven by a combination of geographic, demographic, socio-economic, agro- The second method provides a more
ecological and environmental factors, or issues related to poor land management. @ detailed abandonment detection, by

means of medium spatial resolution

satellite imagery from the Harmonized Ao oo
[] Italian regions (NUTS-2)

A widely accepted definition of agricultural land abandonment is the one provided by the

FAO which defines as “abandoned” an agricultural land (i.e., dedicated to food Landsat and Sentinel-2 dataset.
Study area: Toscana, a region in central Italy,
which has experienced cropland reduction
unrelated to urbanization in the last 20 years.

production) where conditions deteriorate for a period exceeding 5 years.
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Abandoned Agricultural Land Maps

Baseline scenario: suitable AAL
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> Up-to-date estimates

§ — Tailored to cropland abandonment
— Higher spatial detail, field scale

4 “ 4 . A Ny T
® AAL. - LSC analygls 7 25 7750 km @ AA.L - EI analys1Qs 7 25 750 km 4
Qualitative validation and comparison, based on aerial
orthophotos provided as WMSs by the territorial office of
o o o Regione Toscana
Photovoltaic Potential Scenarios
Scenario 2: suitable AAL free of environmental constraints Scenario 3: scenario 2 + areas located around industrial sites (500 m) and/or motorways (300 m)

Exclusion of areas subject to environmental
and natural constraints, as defined by

A ® Exclusion of areas subject to environmental
current regulations

and natural constraints, as defined by
current regulations

Occupation coefficient = 0.018 km?/MW Occupation coefficient =0.011 km?/MW

Available area = 9200 ha | SR e G Available area = 1500 ha

@ Potential capacity = 5.1 GW

Estimated potential would be sufficient to meet
regional RES growth target by 2030 (i.e. 4.2 GW).

Only advanced agrivoltaic systems are allowed.

- £ Potential capacity = 1.3 GW

Estimated potential represents 32% of regional
RES growth target by 2030 (i.e. 4.2 GW).

8 & 50 km Traditional photovoltaic installations are allowed.
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Conclusions and Perspectives

Considering the use of abandoned agricultural land (AAL) as high-potential sites for new photovoltaic installations, offers an integrated solution that harmonizes energy, territorial, and
agricultural policies. Two methodologies were investigated: the first method analyzes changes in land cover classes derived from Corine Land Cover (CLC) maps; the second method maps
the evolution of agricultural areas through satellite imagery time series.

Although the first methodology is simpler and more straightforward, the use of satellite imagery provides a more detailed and up-to-date estimate of AAL and can be employed to estimate
the photovoltaic potential of AAL (further assessment needed with ground-truth data).

In the reported case study, approximately 80% of this land would be sufficient to meet the regional RES growth targets for 2030, as defined by the Italian Government [MD 21 June 2024].

In compliance with current regulations, most of these areas should be allocated to agrivoltaic systems, with only a small portion dedicated to traditional photovoltaic installations,
corresponding to an estimated capacity of around 1300 MW for the case study.
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