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Abstract: Italy built its ammasso silo network in the 1930s for two purposes: to stockpile grain and
to symbolize fascist power. Much of the network was destroyed in World War II, and over half
of the silos still standing are now disused and in disrepair. These structures should be protected
and refurbished because they are part of Italy’s historic and agro-industrial heritage and because
reusing existing buildings instead of constructing new ones reduces the carbon footprint. To evaluate
silo repurposing potential, a method developed for inventorying Spanish silos was adapted and
applied to the 30 remaining ammasso silos. The method explores the general features, construction,
equipment, and socioeconomic environment of each silo. All extant ammasso silos have machinery for
receiving, storing, and dispatching grain, and most have equipment for cleaning, sorting, weighing,
and packaging. Vertical-cell silos are challenging to convert, unlike horizontally-oriented silos and
other open-plan agro-industrial buildings. Even so, some have already been made over into shops,
leisure areas, museums, and even homes. Examples of silo reuse in other countries, such as Spain
and Portugal, can offer further useful insights. However, socio-economic indicators suggest that silo
repurposing projects are viable only in large population centres.

Keywords: wheat; grain store; silo; ammasso; ammassi granari obbligatori; Italy; industrial heritage

1. Introduction

Grain storage has been a constant concern to humanity as a means to ensure survival,
and wheat is historically the principal grain for the Mediterranean region [1]. As early
as the 2nd century BCE, Rome had its Porticus Aemilia, a covered building measuring
487 m x 60 m, designed for storing wheat for later distribution at low prices to low-income
citizens [2]. Grain storage underwent a radical change with the invention of the grain
elevator in 1843, transitioning from horizontal granaries to vertically structured construc-
tions called ‘silos’ [3-5]. After World War I, Italy was a country in economic crisis. Hard
times spurred a rise in nationalism and gave rise to strikes and occupations of factories
and lands. From this breeding ground sprang Benito Mussolini, who rose to power in
1922, establishing the authoritarian regime known as fascism. One of the regime’s aims
was to stimulate agricultural production. In 1925, a campaign called ‘the battle for grain’
(battaglia del grano) was launched with the dual objective of reducing wheat imports (which
had swollen to 2.3 million tons in 1924) and boosting domestic production. This meant
expanding cultivated areas and modernizing farming techniques through the use of fer-
tilizers, tractors, seeds, silos, and other resources. It is worth highlighting the important
work of the Italian breeder Nazareno Strampelli, who developed, among others, the Ardito
cultivar—a cross between a local Italian wheat variety and a Japanese one [6,7] (Figure 1).
As aresult, imports declined and Italian wheat production rose (from 5.39 million tons per
year in 1921-1925 to 7.27 million tons per year in 1931-1935) [8]. However, success came
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at the cost of triggering a crisis and stagnation in most of the areas of fruit and vegetable
production where Italy held significant competitive advantages [8-13]. Large swampy
areas in Tuscany and near Rome were drained for colonization and farming, although less
land was eventually reclaimed than initially planned [8].

Figure 1. (a) Poster from the Concorso Nazionale per la Vittoria del Grano (Photo: Catalogo generale
dei Beni Culturali, Italy). (b) Mussolini at a meeting on a threshing floor. (c) Mussolini driving a
tractor on the drained marshes of Agro Pontino (approx. 1930) (Photos: Archivio storico Camera dei
deputati, Italy).

After the global crisis of 1929, the fascist regime intervened in the grain market, start-
ing in Naples. The intervention began in 1930 when farmers belonging to the Federazione
Italiana dei Consorzi Agrari (Ferderconsorzi) and the Confederazione Nazionale Fascista
degli Agricoltori were encouraged to sell their wheat voluntarily to flour mill owners.
Trade volume skyrocketed from just over 6000 tons in 1930 to 800,000 tons in 1935 [14-16].
Later, Royal Decree No. 821 of 21 May 1934 [17] compelled millers to use a percentage
of domestically produced wheat sourced from voluntary collective storage facilities. In
1935 the League of Nations sanctioned Italy for fascist aggression in Ethiopia, upsetting
market expectations regarding the future security of Italy’s wheat supply [13]. Therefore,
the following year, Royal Decree No. 1049 of 24 June 1935 [18] set up the Ministry of Agri-
culture commissions in each Italian province to manage collective grain storage activities.
Collective wheat sales were regulated by Royal Decree Law No. 392 of 16 March 1936 [19],
leading to the promulgation of a law on mandatory wheat storage that same year, Royal
Decree Law No. 1273 of 15 June 1936 [20], which made it compulsory to deliver crops to
agricultural consortia [15]. This was the ammasso or ammassi granari obbligatori (obligatory
grain stockpiles). Under the compulsory delivery scheme, the amount of grain turned into
the ammasso soared from 8000 to 39,000 tons in 1937 [16]. It was against this background
that the first ammasso silos were raised in Italy. The earliest specimens, dating as far back as
1932, were low-capacity buildings (2000-3000 tons). By 1935, however, silos had to be built
much larger and equipped with mechanized facilities. By 1940 there were nearly 800 silos
in operation and the construction of another 300 units was planned [16] (Figure 2). The
network’s construction led to the rise of companies specializing in building silos. There was
also increased research and experimentation and an upsurge in the publication of studies
and technical manuals on how to build the various silo types (vertical cells, horizontal
floors, multiple cells). At the same time, Mussolini’s autarchic policy called for sparing use
of materials, especially iron [16].

Under the tenets of fascism, the goal was to construct efficient, rational silos. This
translated into spacious, bright, clean buildings with frontal towers and simple geometric
shapes, devoid of any unnecessary ornamentation. Notably, architect Cesare Scoccimarro,
a follower of rationalism, designed silos characterized by straight lines, rounded corners,
windows, and glass structures. These silos also featured extensive outdoor yards for
vehicle manoeuvres, etc. The point was to imbue silos with great symbolic value, as a
metaphor and expression of political power bearing Italian fascism’s message of order
and organizational efficiency [16]. Similar developments took place in other European
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countries under authoritarian regimes. In Spain the Servicio Nacional del Trigo (SNT, National
Wheat Service) was created [21], establishing a monopsonistic grain market. Construction
on Spain’s National Network of Silos and Granaries began in 1951 and continued until
1990 [14,22,23]. In Portugal, a plan was designed in the 1930s for a network of silos
near railways and major ports, to be built through the Federagao Nacional de Produtores
do Trigo (FNPT, National Wheat Growers Federation) and later the Empresa Publica do
Abastecimento dos Cereais (EPAC, which gave its name to the silo network). Most of the
network was built and used in the 1970s, however [24]. Spanish and Portuguese silos have
since largely transitioned to private ownership or been abandoned, but some have been
repurposed [15,16,25].
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Figure 2. Timeline of ammasso silos.

Intervention in Nazi Germany was less heavily totalitarian, and the market was orga-
nized in favour of the common good through a public law corporation called ‘Reichsstelle’,
created in 1933 to regulate the domestic market through purchases and sales in the interna-
tional market. Germany did not build a network of state silos but instead encouraged the
construction of private silos through subsidies [26,27]. Many of Italy’s silos were destroyed
during World War II, mainly by Allied bombing. Those that remained standing were used by
agricultural consortia until they became obsolete and were gradually abandoned. Giuliani
et al. (2018) compiled a list of silos built in the 1930s based on various sources, including
historical pictures, postcards, and newspapers [28]. Landi (2015, 2016) [29,30] has studied
silos from an architectural perspective, identifying three different types based on the duration
of wheat storage. Landi has also proposed a methodology for understanding, interpreting,
preserving, and reclaiming wheat-growing landscapes and silos in the Tuscany region [31].

Silos, alongside churches, castles, and other agro-industrial structures, contribute to
the skyline of Italian towns and cities [32-34]. These silos are a valuable part of Italy’s
industrial heritage, so it is crucial for them to be inventoried so they can be properly under-
stood and used to their best advantage [35-37]. Similar initiatives are underway in other
countries [22,38-40]. In some cases, silos are finding salvation through renovation. There is
a moral obligation to try and give these structures a second life; it took significant resources
to build them, and avoiding their demolition can contribute to greater environmental
sustainability by helping reduce the carbon footprint, as well as contributing to reduced
land consumption [22]. A crucial role in this regard is being performed by organizations
such as the International Council on Monuments and Sites (ICOMOS), which supports the
conservation, protection, and reclamation of cultural heritage worldwide [41]), and the
International Committee for the Conservation of the Industrial Heritage (TICCIH) which,
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as its name indicates, focuses on the industrial heritage [42]. Drawing up a comprehensive
inventory is, then, the first step toward making informed decisions about the real current
conditions of silos and their surrounding environment. This inventory can aid policy-
makers, architects, and developers in considering these existing buildings for retrofitting
using sustainable building practices, recognizing that construction accounts for 40% of
greenhouse gas emissions [43,44].

The main objective of the work reported in this paper is to inventory the remaining
ammasso silos built in the 1930s, analyse their construction and technological characteristics,
and propose ideas for their reuse within their modern socioeconomic context.

2. Materials and Methods

Due to the lack of a detailed inventory to draw upon, the materials were, first of all,
data collected from the archives of various provincial consortia, the cities and towns where
the silos were built, and other sources of information, such as Federconsorzi’s internal
reports. Secondly, the most suitable variables for the ammasso silos were selected from
among those proposed by Fernandez-Fernandez et al. [21]. Thirdly, fieldwork was carried
out. All 79 locations throughout Italy, where evidence of the construction of ammasso silos
in the 1930s had been found and cited by Landi [31], were visited. Thirty-four silos were
identified, although four of them had been recently demolished, leaving a total of 30 extant
silos. Each silo was photographed, and its main characteristics in four major categories
(general features, construction features, technological facilities, and socioeconomic aspects)
were recorded. In the fourth step, the data were subjected to basic statistical analysis. Last
of all, lines of action were proposed (Figure 3).

The variables selected for a proper inventory of the ammasso silos, grouped by cate-
gories, are listed in Table 1.

Table 1. Fieldwork variables used to inventory the silos in the ammasso silo network. Adapted from
Fernandez-Fernandez et al. (2023) [22].

Categories Variables of Interest

Region
District
Town
Geolocation
Construction year
Ownership
Use
State of conservation

Type
Storage capacity (t)
Height (m)
Ground plan
Roof shape
Tower position
No. storage cells
No. rows of cells
No. cells per row
Cell shape
Cell height (m)
Cell row position

General features

Construction features
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Table 1. Cont.

Categories

Variables of Interest

Technological facilities

No. elevators
No. upper-storey horizontal conveyors
No. lower-storey horizontal conveyors
Existence of dust vacuum system
Existence of grain-cleaning machinery
Existence of lift
Existence of railway

Socioeconomic aspects

Population
Demographic patterns
Yearly municipal budget (€)
Economic activity
Land communications
Distances to larger urban centres (km)

DATA COLLECTION

FIRST STEP

¢  Provincial agricultural consortia
e Town council archives

e Other sources of information

IDENTIFIED
® 79 silos built in the 1930s

pe

IDENTIFICATION OF VARIABLES OF INTEREST

SECOND STEP

*  General features
+ Construction features

¢ Technological facilities
e  Socioeconomic aspects

pu

FIELD WORK

THIRD STEP

e Visiting 79 sites
e  Visiting 30 existing silos

-

FOURTH STEP

DATA ANALYSIS

"

FIFTH STEP

ACTION PROPOSAL

Figure 3. Methodology workflow.

All the collected information grouped in three types of categories is available in Table 2.
Table 3 presents the results of the basic statistical analysis of the data in Table 2. Table 4
shows the socioeconomic aspects of the 30 Italian municipalities in which the 30 silos

are located.
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Table 2. Information on 34 ammasso silos, including data collected from the 30 existing ammassso silos and the four recently demolished ones, grouped into three
types of categories: general features (8 variables), construction features (12 variables), and technological facilities (8 variables).

General Features Construction Features Technological Facilities
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. Ascianodi  43°13/57.1" N
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Geolocation: coordinates ETRS 89 Use 32-33. Ownership: AG: agricultural consortium; PC: private company; F: foundation; M: municipality. Use: GS: grain storage: R: reused; WU:
without use. State of conservation: 1: good condition; 2: fair condition; 3: unusable; 4: under rehabilitation; 5: refurbished building; 6: demolished. Typology: V: vertical cells; G + 1:
ground floor and first floor with sloping floor; BG + 2: basement, ground floor and two more floors; BG + 3: basement, ground floor and three more floors; BG + 5: basement, ground
floor and five more floors. Ground plan: S: square; R: rectangular. Roof shape: F: flat roof; 2: gable roof; F-2: flat in tower and gable roof in the rest; S: sawtooth roof. Tower position: CI:
central tower integrated into the silo; EI: eccentric tower integrated into the silo; F: front tower; FBC: front tower between two cells or offices. Form of cells: S: square; R: rectangular.
Position rows cells: R: cells raised off ground storey floor; C: cells resting directly on the ground of each storage floor. Dust suction system: Y: exists; No: does not exist. Grain cleaning
machinery: Y: exist; No: does not exist. Lift: Y: exist; No: does not exist. Railway: Y: exist; No: does not exist.
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Table 3. Ammasso silo data statistics.

Category Total Silo Distribution in Percentages
23.3% Lombardy; 20.0% Emilia Romagna; 16.7% Tuscany; 6.7% Lazio; 6.7% Marche;
Region 10 6.7% Piedmont; 6.7% Apulia; 6.7% Sardinia; 3.3% Campania; 3.3% Friuli
Venezia Giulia.
. 13.3% Bologna; 10.0% Milan; 6.7% Grosseto; 3.3% each in all remaining provinces
Province 24 . .
with silos.
Town 30 -
0, H 1 . [») 3 . 0, 11 1 .
Ownership 4 70.0% agricultural consortium; 22.2% prlva.te company; 16.7% municipality;
11.1% foundation.
Use 3 53.3% disused; 26.7% reused; 20.0% grain store.
State of conservation 6 17.6% good condition; 11.8% fair condition; 32.4% unusable; 11.8% in process of
ate of conservatio refurbishment; 14.7% refurbished; 11.8% demolished
53.3% basement, ground floor, and two to five additional storeys (13.3% with two
Typology 3 additional storeys, 33.3% with three additional storeys, and 6.7% with five additional
storeys); 30.0% vertical cells; 16.7% ground floor and first floor with sloping floor.
Ground plan 1 100.0% rectangular
43.3% flat roof; 23.3% flat tower roof and gable roof over the rest; 20.0% gable roof;
Roof shape 4 o
13.3% sawtooth roof.
Tower position 4 46.7% frontal tower between two cells or offices; 33.3% frontal tower; 16.7% central
P tower flush with the building; 3.3% eccentric tower flush with the building.
Cell shape 2 80.8% square; 20.0% rectangular.
o 73.3% cells resting directly on flooring of each storage floor; 26.7% cells raised off
Cell row position 2 .
flooring of ground floor.
Dust vacuum system 2 86.7% yes; 13.3% no.
Grain-cleaning machinery 2 80.0% yes; 20.0% no.
Lift 2 93.3% no; 6.7% yes.
Railway 2 73.3% no; 26.7% yes.
Category Minimum Maximum Mean
Construction year 1923 1939 1936
Capacity (t) 1900 40,000 6670
Height (m) 16 40 22.7
No. storage cells 15 640 91
No. rows of cells 2 24 4
No. cells per row 4 36
Cell height 4 20 5.8
No. elevators 1 2.6
No. upper-storey horizontal conveyors 1 6 1.5
No. lower-storey horizontal conveyors 1 6 1.8
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Table 4. Indicators for 30 municipalities in Italy, sites of 30 silos.

. . . . Demographic  Annual Village  Economic Land .
Region Province Village/Town Population Pattern Budget (€) Activity Communications Distance to Larger Urban Centres (km)
Campania Benevento Benevento 57,456 0 72,214,389 1,2,3 SM, T Napoli 67, Foggia 112 km, Bari 198,
Rome 231.
Emilia Romagna Ferrara Bondeno 13,736 -1 14,004,175 1,2 BT Ferrara 19, Bologna 66, Modena 55,
Padova 90, Parma 114.
Emilia Romagna Bolonia Budrio 18,518 1 20,313,585 1,2 BT Bologna 21, Ferrara 48, Modena 56,
Ravena 73.
Emilia Romagna Metropolitan city Castel San Pietro 20,824 1 23,415,728 12 SM,M, T Bologna 27, Ravena 59, Ferrara 65,
of Bologna Terme Modena 71.
Emilia Romagna ~ MefoPolitancity  pi o 4i Cento 7013 1 11,725,651 1,2 P Ferrara 34, Bologna 31, Modena 40,
of Bologna Parma 100.
Emilia Romagna Metropolitan city San Lazzaro di 29,446 0 30,218,024 12 SM, M, T Bologna 8, Ravena 59, Modena 54,
of Bologna Savena Ferrara 56.
Emilia Romagna Piacenza Piacenza 102,355 1 166,796,679 1,2,3 M, T Parma 64, Mﬂar%;zlﬁenoa 150, Torino
Friuli Venezia Pordenone Pordenone 50,538 0 149,124,122 1,23 M, T Udine 52, Venezia 95, Padova 114,
Giulia Trieste 110 km.
. Metropolitan city Civitavecchia 75, Viterbo 106, Terni 103,
Lazio of Rome Rome 2,857,321 1 6,519,641,730 2,3 M, T Teramo 172, Napoli 223.
Lazio Viterbo Tarquinia 16,268 2 28,661,092 1,3 M, T Civitavecchia 22, Viterbo 44, Rome 90,
Terni 98.
Lombardy Bergamo Bergamo 122,161 2 178,496,962 2,3 SM, M, T Milano 52, Brescia 52, Piacenza 110,
Verona 116.
Lombardy Brescia Rovato 19,198 2 19,320,595 1,2 M, T Brescia 23, Milano 76, Verona 86,
Piacenza 122.
Metropolitan city Milano 31, Novara 32, Piacenza 97,
Lombardy of Milano Corbetta 18,740 1 18,954,718 1,2,3 P Torino 125, Genoa 158.
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Table 4. Cont.

. . . . Demographic  Annual Village  Economic Land .
Region Province Village/Town Population Pattern Budget (€) Activity Communications Distance to Larger Urban Centres (km)
Metropolitan city . Milano 22, Pavia 30, Piacenza 75, Torino
Lombardy of Milano Gaggiano 9233 2 12,418,729 1,2, SM, T 138, Genoa 139.
. Milano 27, Bergamo 60, Torino 147,
Lombardy Milano Solaro 13,884 1 11,558,079 1,2 SM, T Genoa 166, Zurich 261.
Lombardy Mor}za and Desio 11,635 5 52492711 12 SM, T Monza 9, Milano 23, Como 35, Bergamo
Brianza 50, Varese 60.
Lombardy Pavia Voghera 38,456 0 142,873,911 1,2 SM, M, T Piacenza 6];’0 ll\glglizgfg Genoa 90,
. Ancona 32, Pesaro 72, Perugia 101,

Marche Ancona Jesi 40,303 0 131,528,298 1,2,3 SM, T Pescara 182, Rome 263.

Marche Fermo Porto S. Giorgio 16,243 1 37,045,640 1,23 SM, M, T Ancona 61, P Ef;f:zlfg Perugia 153,
Piedmont Cuneo Saluzzo 16,153 0 20,755,614 1,2 P, T Torino 61’3‘22%1166%?&1”0 200,
Piedmont Turin Chivasso 26,275 0 22,147,358 1,2 M, T Torino 23, Méiﬁgﬁg’;menza 178,

Puglia Foggia Foggia 144,586 0 197,479,903 1,3 M, T Bari 133, N;igﬁtg’i ; escara 185,

Puglia Metropolitancity ¢ inainPuglia 42,821 1 67,621,357 1,2,3 SM, T Bari 62, Taranto 90, Foggia 132,

of Bari Napoli 222.
Sardegna Cagliari Cagliari 149,883 -1 422,640,391 1,2,3 SM, M, T Oristano 94, gﬁ;ozégo’ Sassari 212,
Sardegna Oristano Arborea 3927 0 6,812,338 1 P Cagliari 98, %‘1‘;’;0118%3' Sassari 137,
Tuscany Arezzo Arezzo 91,589 0 304,549,364 1,2,3 SM, T Firenze 76, Perugia 77, Pesaro 139,

Ancona 192, Rome 215.




Sci 2024, 6, 42

13 of 32

Table 4. Cont.

. . . . Demographic  Annual Village  Economic Land .
Region Province Village/Town Population Pattern Budget (€) Activity Communications Distance to Larger Urban Centres (km)
Tuscany Grosseto Albinia 2926 0 6,994,138 1,3 SM, T Civitavecchia 77, Rome 146, Perugia
160, Firenze 179.
Civitavecchia 109, Livorno 135, Firenze
Tuscany Grosseto Grosseto 82,143 1 141,152,596 1,3 M, T 147, Perugia 174, Rome 178,
. . . Siena 65, Pisa 86, Firenze 91, Bologna
Tuscany Pisa Saline di Volterra 1143 0 2,910,360 1,2 SM 189, Genoa 236, Rome 294.
Tuscany Siena Asciano di Siena 7224 1 14,206,253 1,3 P T Siena 31, Arezzo 47, Perugia 81, Firenze

119, Livorno 157, Rome 207.

Demographic pattern: —2: significant decline; —1: slight decline; 0: stable; 1: slight rise; 2: significant rise. Economic activity: 1: primary sector; 2: secondary sector; 3: tertiary sector.
Land communication: P: poor; SM: super main road; M: motorway; T: railway.
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3. Results and Discussion
3.1. The Ammasso Silos

Today, the ammasso silos are on the verge of extinction, with only 30 units still
standing. Four of them have been demolished in the last three years: the one in Poirino,
in the province of Turin, in 2020; the silo at the port of Cagliari, on the island of Sardinia,
and the silo in Lodji, in the Lombardy region, in 2021; and the silo in San Angelo Lodigiano,
also in Lombardy, in 2022. It is therefore a matter of urgency to protect these structures, as
most of them could well disappear within a few years.

3.2. General Features

Previous studies [45-47] report that around 900 storage units were constructed (in-
cluding silos and horizontal granaries). However, Italy’s participation in World War II led
to the destruction of a significant number of them. Figure 4 illustrates the locations of the
ammasso silos identified by Landi [31] and the 30 still existing today. Table 3 presents the
results based on the data in Table 2.
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Figure 4. Up: sites of the 79 silos collected from various bibliographic sources, including the
publication by Landi [31] in Italy; down: sites and information of the 30 ammasso silos still standing.
(Typology silos: V: vertical cells; G + 1: ground floor and first floor with sloping floor; silos with
horizontal floors (BG + 2: basement, ground floor, and two more floors; BG + 3: basement, ground
floor, and three more floors; BG + 5: basement, ground floor, and five more floors)).

There are currently 30 silos scattered across 10 of Italy’s 20 regions. Lombardy has the
most (seven silos, 23.3% of the total), followed by Emilia Romagna, with six silos (20.0% of
the total), and Tuscany, with five. The remaining silos are in Lazio, Marche, Piedmont,
Puglia, and Sardinia, with two apiece, and Campania and Friuli Venezia, with one apiece.
Fifteen silos are in central Italy, 10 are in northern Italy, three are in southern Italy, and two
are in the islands (Sardinia). In terms of provincial distribution, the Metropolitan City of
Bologna leads with 13.3% of the surviving silos, followed by the Metropolitan City of Milan
with 10.0%, and Grosseto with 6.7%. The remaining 21 provinces each have one silo. No
town or village has more than one silo in its territory. Figure 4 shows that the silos were
built in Italy’s major grain-producing areas, close to transportation routes by both road and
rail. The oldest of the surviving silos was built in 1923 and belongs to a flour factory in
Pordenone, in the province of the same name. This silo was constructed alongside the flour
mill and next to the railway for smooth grain intake. The rest of the silos were built within
a relatively short time frame, all in the 1930s, with a peak in 1938, the year when eight of
the 30 surviving silos were constructed. The ammasso silos predate the silo networks built
in other countries under authoritarian regimes, such as Spain and Portugal, which both
began construction in the 1950s [6,22].
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Although it has been nearly 100 years since the ammasso silos were built, their owner-
ship still remains primarily in the hands of agricultural consortia (70.0%). Private companies
own 22.2%, and the rest belong to cities (three silos) and foundations (two silos). More
than half of the silos are currently unused, closed, and slowly falling apart. On the other
hand, 26.7% have been repurposed or are in the process of transformation. They have been
given a second life, some as commercial or cultural venues, such as the silos in Budrio,
Castel San Pietro Terme, San Lazzaro di Savena, and Solaro, and one, the silo in Pieve di
Cento, as a private museum. Additionally, refurbishment work is now going on at four
other silos, in Rome, in Gravina in Puglia (soon to be housing), in Arborea on Sardinia
(to become a cultural space for reading, study, and research), and in Porto San Giorgio in
the Fermo region. The remaining 20.0% of silos continue to be used for grain storage by
agricultural consortia. Silo conservation status varies. Just 17.6% are in good condition and
are still being used to store grain. Another 18.8% are in fair condition (showing signs of
wear such as leaks, water in the basement, stolen electric wiring, broken perimeter fencing,
loose roof tiles); these silos have been unused for years. Meanwhile, 32.4% are severely
damaged or even in ruins. This last group includes silos like the one in Foggia, which was
once the largest silo in Italy and is now a dilapidated squat. A quarter of the silos have
been or are being repurposed for a second life, and four silos (11.8%) have been demolished
in recent years.

Italy put an end to grain market regulation in 1964, much earlier than Spain or Portugal,
both of which reduced their silo use significantly only after they joined the European
Economic Community (EEC) in 1986 [39], at which point some Spanish and Portuguese
silos fell into disuse. Since Italian silos were in the hands of provincial agricultural consortia,
those that were not eaten up by urban development were kept in service until they became
obsolete, usually due to their low storage capacity [6].

3.3. Layout and Construction Characteristics

The silos may be divided into three very distinct types (Figures 5a—c, 6-8). (i) First,
there are the vertical-cell silos, which account for 30.0% of the surviving silos. They char-
acteristically have square or rectangular storage cells several dozen metres tall (Figure 9a).
Grain is loaded into cells through the storey above the cells and is generally emptied
through apertures on the ground floor, which is usually 4.5-5.0 m tall (Figure 9b). These
silos greatly resemble silos in Spain [40,48], which have square cells measuring 4 or 5 m
per side. However, they differ from Spanish silos in that Italian silos are made entirely of
reinforced concrete, while Spanish silos, although built 20 to 30 years later, are made pri-
marily of reinforced brickwork, with concrete pillars only at the cell corners [38]. Storage
capacity ranges from 2900 tons at the silo in Asciano di Sena to a massive 40,000 tons at
the silo in Foggia, which earned the nickname ‘il granaio d’Italia’. Cells are square and are
elevated above the first floor, except in the Arezzo silo, which has square and rectangular
cells resting directly on the flooring of the ground floor. For this reason, the ground
floor of these silos is completely open-plan with only reinforced concrete pillars inside
(Figure 9b).
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Figure 5. Functional areas of the three ammasso silo types. (a) Vertical-cell silo; (b) silo with horizontal

floors; (c) silo with ground floor and sloping first floor.
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Figure 6. The 3D view, cross-section, and plan view of a vertical-cell silo of the ammasso.
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Figure 8. The 3D view, cross-section, and plan view of a silo with a ground floor and sloping first
floor of the ammasso.

(ii) Secondly, there are silos with horizontal floors (Figures 5b, 7 and 9c). These
characteristically have a basement, a ground floor, and two to five upper storeys, depending
on the scale of the silo. Silos with horizontal floors account for 53.3% of the surviving silos.
If we break this typology down by the number of additional storeys they have, those with
three upper storeys predominate (33.3%), followed by those with two upper storeys (13.3%),
and lastly those with five upper storeys (only two units, located in Piacenza and Cagliari).
Grain is loaded into cells from above, through the storey above the last grain storage floor,
in the silo’s central area. Grain is offloaded in the basement, into which the cells” discharges
open (Figure 9d). These silos’ structure is very similar to that of an office or residential
building and consists of reinforced concrete beams, horizontal slabs, and vertical pillars.
Capacity ranges from 1900 tons at the silo in Saline di Volterra to 16,000 tons at the Piacenza
silo, which has six storage floors (ground floor and five upper storeys). The cells in this
type of silo are all 4 x 4 m square, and in almost all cases the separations between cells are
wooden dividers that can be moved to combine or separate adjacent cells (Figure 9e). On
some floors, a smaller number of 8 x 8-m cells is commonly found. Each storey is 5 m tall
in all silos of this type. When in service, the storage floors are not filled right up to the top:
enough space is left for inspecting the grain. Figure 9c shows the elevated inspection aisle
above the storage cells, which allows the condition of the stored wheat to be checked at
any time.
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Figure 9. Construction details of ammasso silos: (a) vertical-cell silo at Asciano di Siena, Siena;
(b) ground floor of vertical-cell silo at Albinia, Grosseto; (c) silo with floors at Benevento, Benevento;
(d) basement in silo with floors at Bondeno, Ferrara; (e) detail of cells and inspection corridor in silo
with floors at Bondeno, Ferrara; (f) silo with ground floor and sloping first floor at Corbetta, Milan;
(g) detail of the sloping cells in silo at Gaggiano, Milan; (h) eccentric tower flush with the wall of the
silo at Saline di Volterra, Pisa; (i) sawtooth roof on silo at Foggia, Foggia.

(iii) Thirdly, there are silos that have only three rows of cells (Figures 5c, 8 and 9f).
The first and third rows are positioned laterally and are symmetrical with respect to the
longitudinal axis of the silo, while the second row is centrally located. The central row
rests directly on the floor of the silo’s ground floor, below which is a gallery for grain
extraction. On both sides of the silo, the first floor slopes downward towards the centre of
the silo; this sloping floor forms the bottoms of the cells belonging to the two lateral rows
(Figure 9g). Grain slides down the slope to the underground gallery beneath the central
row of cells, where the lower horizontal grain transport system is situated. Only five silos
of this type have been found (16.7% of those studied). Of these five silos, it is noteworthy
that all are situated in the Lombardy region, and four specifically in the Metropolitan City
of Milan. All of them have a frontal tower sandwiched between cells and/or offices. Four
of these silos are practically identical, each having a capacity of 3500 t. The silo in San
Lazzaro di Savena, however, has a much shorter tower than the others. The silo near the
Gagliano railway station is almost gone, only its elevator tower and offices remain standing
(Figure 9g). Silos of this type have rectangular cells in their two outer rows and square cells
in their central row. It is evident that the storage capacity of ammasso silos varies widely and
depends on silo type. Much the same occurs in Spain, where there are multiple silo types
and capacity varies significantly from type to type [5]. Landi (2015) mentions a silo type
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with multiple cells and hoppers, which matches a type cited in Chapperon’s book [49]. We
did not find any silos of these characteristics; perhaps it was a type of which, unfortunately,
no specimens remain.

The different silo types are designed so that grain can be stored for shorter periods
in the silos with vertical cells and longer periods in the silos with horizontal or sloping
cells. The latter two types make it easier to access the grain, measure its temperature, and
disinfect it, all of which means better long-term preservation. Additionally, silos with
vertical cells have a higher grain-receiving and -dispatching capacity, which is why they
are also referred to as transit silos [29]. All silos are designed with a rectangular layout
and a variable number of cell rows. Most silos have four rows, although there are some
exceptions, such as the Gravina in Puglia silo, with eight rows, or the Foggia silo, with 24.
Similarly, the number of cells per row increases depending on the silo’s storage capacity.
Cell height follows a similar pattern. The tallest cells belong to the vertical-cell silos, several
of which have cells 20 m tall. Overall silo height varies widely from 16 to 40 m, with silos
with horizontal floors at both ends of the scale. These heights are in line with those of
Spanish silos from the 1950s and 60s, which rarely exceed 30 m [38], while the silos in
Portugal’s EPAC network are much loftier, up to 70 m tall [50]. Cell position also depends
on silo type. In all vertical-cell silos except one (the Arezzo silo), the cells are raised above
the floor, leaving the ground floor clear for unloading and handling grain. Meanwhile, in
silos with floors and silos with a ground floor and a sloping first floor, the cells rest directly
on the flooring of each upper floor or on the ground floor.

The spatial composition of silos varies and is related to their typology. In silos with
vertical cells (Figure 5a), the storage area has a large vertical component, while in silos
with horizontal floors (Figure 5b), this component depends on the number of storage floors
(ranging from two to five). In the silos with a ground floor and sloping first floor (Figure 5c),
the horizontal component predominates, obviously related to the dimensions of this type
of silo. On the other hand, the areas dedicated to transport are quite similar in the three
types of silos, with both an upper and a lower area in all of them. Likewise, the area for
elevating and cleaning the grain is very similar in all types, being located in the silo tower
with a large vertical development. Lastly, the bagging area is located on the ground floors
in all the silos except those with horizontal floors, which also use this floor to store cereal,
utilizing only a small part of it in the elevation tower.

All silos feature one or more receiving hoppers where the wheat is offloaded from
transport vehicles (truck and/or train) and falls into a pit, to be lifted to the top of the
silo later. Each silo also has an elevator tower that resembles those found in Spanish and
Portuguese silos, naturally enough, as it performs the same function [32,40]. The tower
houses the elevator or elevators that lift the grain high enough that it can be dropped into
the tops of the cells. Therefore, the tower is always the highest part of the silo by several
metres. The machinery used for cleaning and selecting seeds and for weighing is also
located in the tower. All towers have a staircase from the ground to the top level above
the cells and the various levels in between. In only two of the studied silos (Pordenone
and Piacenza) there is a retrofitted lift to the various floors of the tower. The position of
the tower in the silo varies. In 33.3% of the silos, it is in a frontal position; in 46.7% it is
in a frontal position but sandwiched between storage cells or floors where offices or silo
machinery are located; in another 16.7% it is centrally located and flush with the structure
of the silo, and only in one silo (Saline di Volterra) is it in an eccentric position, but there
too it lies flush with the silo itself. All silos are roofed. When the top floor containing the
upper horizontal transport machinery runs the entire width of the silo, a single roof covers
the entire silo. In other cases, where a narrow top floor runs like a central crest along the
length of the silo, the top floor has its own roof, and two separate roofs cover the shoulders
of the building below. In 43.3% of the extant silos, there is a flat roof. In 23.3%, there is a flat
roof over the tower and a symmetrical gable roof over the rest of the silo. Twenty percent
of silos have a symmetrical gable roof. Four silos have a sawtooth roof, either because



Sci 2024, 6, 42

24 of 32

they are so large (Foggia, Bergamo, and Rovato) (Figure 9i) or because the initial roof was
modified during the silo’s renovation (Solaro).

3.4. Technological Facilities

Wheat reception in a silo begins with weighing the transport vehicle on a scale. Next,
the wheat is unloaded into an external reception hopper located at ground level. This
hopper typically has a protective cover to keep out rainwater (Figure 10a). The grain falls
to the bottom of the hopper and is carried from there by a bucket elevator to the top of the
silo, where it is tipped into the cells. It is common for there to be some distance between
the reception hopper and the elevator, so screw conveyors are often used to carry the
wheat closer to the elevator (Figure 10b). In silos of the type with a ground floor and a
sloping first floor, there is a single vertical elevator located in the tower. Therefore, only
one operation can be carried out at a time, either storing wheat or extracting wheat; two or
more can never be carried out simultaneously. This type of silo can be considered the most
rudimentary in the network. In the vertical-cell silos and silos with floors, there are at least
two elevators, maybe more; the giant silo at Foggia has six. One of the elevators commonly
goes all the way to the top of the silo, and the other one or two go to intermediate floors of
the tower (Figure 10c), where wheat-cleaning and -weighing machinery is housed; wheat is
fed into these machines only when they are necessary (Figure 10d,e). So, several operations
can be carried out simultaneously (filling cells, extracting wheat, and cleaning, weighing,
bagging, and dispatching wheat). All elevators have a rectangular shaft through which a
belt ascends on one side and descends on the other, with metal buckets that lift the wheat
to the top. The ammasso elevators are similar in features to the elevators in Spanish and
Portuguese silos [40]. The elevators that run to the top of the silo tip their load onto an
upper horizontal conveyor that drops the grain through pipes into the cells (Figure 10f,g). If
the silo is large and one conveyor is not enough, multiple units are installed, as seen in the
Rome and Gravina in Puglia silos (four elevators) and the Foggia silo (six elevators). The
conveyors consist of a square- or rectangular-section casing through which a chain with
crossbars moves, dragging the grain. The grain is shunted to the different cells through
gates in the bottom of the conveyor casing, which are manually operated (Figure 10h).

The cells are emptied by opening the hatch covering the discharge opening at the
bottom of each cell. This hatch is manually operated, usually by pulling a chain. The grain
is directed onto the lower horizontal conveyor through a discharge chute, which may be
portable or permanently installed. The lower horizontal conveyor in turn carries the wheat
to the end of the conveyor, where it is offloaded onto another elevator (Figure 10i). From
this point, the wheat can be dispensed in bulk or put through cleaning and/or sorting,
weighing, or bagging, as needed. The lower conveyor, like its upper counterpart, may be
a single unit or may have multiple units that unload onto another transverse conveyor,
which feeds one or more elevators in its turn (Figure 10j). Silos with a ground floor and a
sloping first floor have no horizontal conveyors as such. That function is performed by two
rubber conveyor belts equipped with a tripper car that moves along two rails. Depending
on its position, it diverts the flow of grain to one cell or another. In some other silos, such as
those in Arezzo and Piacenza, similar systems were initially used but were later replaced
by the chain conveyors described above [28]. A system using belts and pulleys to drive the
various machines was found in several silos. This system was later replaced by direct-drive
electric gear motors (Figure 10k). The system used in silos with floors to fill the different
levels is ingenious. Wheat is dropped in from the upper horizontal conveyor through a
system of vertical pipes running down through all levels of the silo, with at least one pipe
per cell (Figure 101). Near the ceiling of each storey, there is a manually operated valve
remotely controlled by cables and counterweights. Depending on this valve’s position,
the wheat falling through the vertical pipe either fills the cell at that level or continues
its downward path to the cell of whichever level below has its valve in the open position
(Figure 10m). There are slots all around the pipe’s perimeter where the pipe meets the cell
floor. The wheat stored in the cell slips through these slots into the pipe; that is how the cell
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is emptied. Since the cells are flat-bottomed, manual assistance is required to empty them
completely (Figure 10n).

Figure 10. Technological details of ammasso silos: (a) reception hopper in silo at Asciano di Siena, Siena;
(b) screw conveyor unloading onto the elevator in silo at Rovato, Brescia; (c) grain elevators in silo at
Chivasso, Turin; (d) wheat-cleaning machine in silo at Piacenza, Piacenza; (e) weighing machine in silo
at Arborea, Oristano; (f) detail of the elevator-unloading area in silo at Tarquinia, Viterbo; (g) upper
horizontal belt conveyor and loading pipes in silo at Voghera, Pavia; (h) detail of the manual discharge
valve in silo at Saluzzo, Cuneo; (i) mobile discharge chute in silo at Albinia, Grosseto; (j) offloading
pipes and lower horizontal belt conveyors in silo at Bondeno, Ferrara; (k) pulley-and-belt drive in the
silo at Albinia, Grosseto; (1) cell detail and filling and emptying pipes in silo at Jesi, Ancona; (m) detail
of filling valve in silo at Jesi, Ancona; (n) detail of emptying point in silo at Jesi, Ancona; (o) dust
collectors in silo at Grosseto, Grosseto; (p) mesh filter and exhaust chimney in silo at Benevento,
Benevento; (q) detail of wiring in silo at Saline di Volterra.

Except for the silo type with a ground floor and a sloping first floor, which has no
vacuum system (13.3% of the silos), in the rest of the silos (86.7%) there is a pneumatic
dust collection system at all dust emissions points. The system is equipped with a venting
fan, a cyclone separator, and a mesh filter, which together force the coarser particles
to settle for collection (Figure 100,p). Although built in the 1930s, these silos have the
technological advantage over Spanish silos from the 1950s and 1960s, which were rarely
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outfitted with dust collection systems [40]. In all the silos, the wiring runs inside protective
conduits, because dust particles in suspension in the atmosphere inside the silos pose a
high risk of explosion (Figure 10q). In the type with a ground floor and a sloping first
floor, and in the silo belonging to the flour factory in Pordenone, there is no wheat-cleaning
machinery. Cleaning is performed at the flour mill just before milling. In the rest of the
silos, wheat-cleaning machines are located in the elevator tower at different heights, much
as in Portuguese and Spanish silos. This machinery removes impurities from the grain and
may even select seeds for future crops [38]. Information on machinery performance proved
a challenge to find. Grain elevators constrained silo operations more than any other item of
equipment since elevators installed in the 1930s could lift only around 15 t/h. Larger silos
(mainly Foggia, Rome, Gravina in Puglia, and Piacenza) achieved daily throughputs of 500 t
in 8-9 h [15], and their higher degree of mechanization made it possible to run receiving,
dispatching, cleaning, weighing, and even seed selection operations simultaneously. In
their time, each of these silos was truly a building/machine complex, as Azcarate (2009) [24]
termed modern Spanish silos. In our study, only 26.7% of the silos had railway reception
and dispatch facilities. It was not until later decades (the 70s and 80s) that the railway
became consolidated as a crucial advancement and one of the most important means of
transport in European grain distribution, according to Barciela (1997) [51]. The ammasso
silos sited along railway lines performed the same functions as the ‘transition and reserve’
silos built by Spain’s national network of silos and granaries, which collected wheat from
smaller silos and stored it, at strategic locations selected for their good road and railway
connections, until the wheat could be marketed [5,52].

3.5. Socioeconomic Aspects and Reuse Possibilities

At present, just over half of the surviving ammasso silos are unused. Only 20.0% are
still being used for grain storage, but that figure is shrinking. Repurposing projects do
not abound, especially for silos of the vertical cell type, which are extremely expensive to
remodel. Vertical cell silos are quite tall and consist of small cells, so they are challenging to
adapt to new uses [38]. Silos with floors, on the other hand, are much easier to refurbish
and repurpose. Their open ground floor design makes them good candidates for trans-
formation into cultural centres, museums, etc., a trait these silos share with certain other
agro-industrial constructions, like slaughterhouses and flour mills [53,54].

A number of innovative ammasso silo-repurposing projects have been completed or
are now in progress. For example, following a municipal intervention, the silo in Budrio is
now a multi-purpose culture and leisure space for the town. The silo in Castel San Pietro
Terme has been renovated and now houses several clothing stores (Figure 11a). The silo
in Pieve di Cento, which has a basement, a ground floor, and two additional storeys, has
been transformed into the MAGI 900 private museum, home to the painting and sculpture
collection of its patron, Giulio Bargellini. After a renovation in 2000 by the renowned
architect Giuseppe Davanzo, the museum was enlarged and gained new spaces in 2006 and
2015 [55] (Figure 11b,c). The silo in San Lazzaro di Savena was remade into a warehouse
and shop for the agricultural consortium Consorzio Agrario dell’Emilia, and the silo in
Solaro now houses a supermarket and the town pharmacy (Figure 11d,e). Four other
silos are being rehabilitated for a second life right now as well. The silo in Gravina in
Puglia, in the province of Bari, is being transformed into the Habitat Granario residential
building, with 24 apartments and two penthouses [56] (Figure 11f,g). Meanwhile, the
silo in Rome, the Granario dell’Urbe, built in 1935 by the architect Tullio Pasarelli, started
undergoing remodelling to house Citta del Gusto di Roma, a leisure and dining space.
During construction the plan was modified to envision 400 luxury apartments, setting off
loud protests and complaints. The judicial authorities have stepped in, and the project is
currently on hold [47,57] (Figure 11h). Something similar happened to the silo in Porto
San Giorgio in the province of Fermo. Meanwhile, on the island of Sardinia, in the locality
of Arborea, former Mussolinia, a vertical-cell silo with a capacity of 2500 tons is being
transformed into a culture venue called ‘Il Centro del Libro di Arborea’, with a joint
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municipal and regional government investment of almost EUR 2,700,000 (Figure 11i,j).
Some silos have been used as canvases for urban art. This is the case of the silo in Bergamo,
where several football players and their coach were painted in 2018 after the Atalanta de
Bergamo football team’s big wins (Figure 11k). There are other, non-ammasso silo projects as
well. For instance, a 1950s silo with hexagonal vertical cells was converted into a permanent
exhibition space by designer Giorgio Armani in 2015 to mark the 40th anniversary of his
career [28]. The silo in the port of Livorno, built in 1924 to store various incoming and
outgoing granular bulk products, ceased operating as a silo in the 1980s and has since been
transformed into an events venue. The port silo in Genoa, dubbed the ‘Silo Hennebique’
after its builder, Frangois Hennebique, who patented a reinforced-concrete silo construction
system around 1892, has also found a second life. This 210 x 40-m, five-storey rectangular
silo was inaugurated in 1903 and enlarged in 1924, eventually reaching a capacity of
44,000 tons. It was used for storing and transferring grain between ships and trains and
remained active until the 1980s [58]. Located strategically next to the marine station, it is
being made over into a cruise terminal, hotel, student residence, and multicultural space
with an investment of EUR 130 million paid jointly by the port authority, the city, and the
regional government [59].

Several silo projects in other countries have met with varying degrees of success.
In southern Spain, in Pozoblanco, province of Cérdoba, builders raised a new theatre
building that seats almost 1000 people next to a silo that was incorporated into the new
structure [60]. Additionally, in the southern province of Cérdoba, the silo in Alcaracejos has
been transformed into a spa resort and economic engine for the region. In northern Spain,
in Belorado, in the province of Burgos, a silo from 1958 with a capacity of 1900 tons was
transformed into the Inocencio Bocanegra International Radiocommunication Museum [61].
In northern Portugal, the Braganza silo is being remodelled to house the Museum of the
Portuguese Language, after a public investment of almost EUR 11 million, some of which
is financed with European funds. Meanwhile, in southern Portugal near Tavira, in the
Algarve region, in 2020 a silo began to be transformed into Museo Zer0, the first digital art
museum in Portugal and Europe [62].

In Norway, in Oslo, a silo has been made over into the Griinerlekka student quar-
ters [63]; in Copenhagen, twin 42-metre-tall reinforced concrete silos, built in 1963 and
unused since 1990, were transformed into the Gemini Residence buildings in 2005 [29].
Moscow’s Tank 41 silo has been turned into a theatre [64]. These are some of the successful
cases of grain silo repurposing.

Italy’s ammasso silos are trending toward destruction. Only 30 units still stand today.
In some cases, the disappearances are very recent. For example, the port of Cagliari on
the island of Sardinia used to be home to a vertical-cell silo with a capacity of 23,000 tons.
This silo was used by the agricultural consortium until 2011 but was demolished in 2021
to make more room for the ferry terminal car park (Figure 111). The silo in Lodi, in the
Lombardy region, was demolished in 2021 and is now an empty lot next to the bus station.

Fortunately, citizens are becoming increasingly aware of the need to utilize exist-
ing buildings and avoid unnecessary new construction that makes the carbon footprint
bigger [63,65-68]. There is also a growing trend of tourism based on ethnographic and
industrial assets (old mills, wineries, mining structures, etc.), transforming these once-
abandoned and useless ruins into recognized elements of the country’s cultural heritage
that have great potential for highlighting the virtues of the surrounding territory [22,69].
All of these places increase citizen pressure on the authorities to take action and protect
the silos that remain by transforming them into buildings with potential for alternative
uses. Additionally, it is important to acknowledge the EU’s commitment to achieving zero
carbon emissions by 2050 and its influence on the construction sector [43].
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Figure 11. Examples of reused silos: (a) silo at Castel San Pietro, Metropolitan City of Bologna, today;
(b) 1950s silo at Pieve di Centro, Metropolitan City of Bologna (photo: MAGI 900 museum archive);
(c) silo at Pieve di Centro, Metropolitan City of Bologna, today; (d) silo at San Lazzaro di Savena,
Metropolitan City of Bologna, today; (e) silo at Solaro, Metropolitan City of Milan, today; (f) silo at
Gravina in Puglia, Bari, today; (g) 3D view of the future Habitat Granario building at Gravina in
Puglia, Bari; (h) silo at Rome today; (i) silo at Arborea, Oristano, today; (j) 3D view of the future
Centro del Libro di Arborea in Arborea, Oristano; (k) painting on the silo tower in Bergamo, Bergamo;
(1) ferry terminal car park today at the port of Cagliari, Sardinia.

The examples found in other countries can be extrapolated to the ammasso silos in
Italy. Based on the socioeconomic data in Table 4, a sizeable 40% of the surviving silos
are located in cities with over 40,000 inhabitants (nine of them in provincial capitals),
where repurposing into a cultural resource is feasible and silos could be converted into
local economic engines. The population centres that still have silos can be classified into
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two groups on the basis of the features analysed in this study. The first is the group of
cities with over 40,000 inhabitants, good connections by road and (in almost all cities in
the group) by rail, with a stable or growing population, an adequate municipal budget,
and a thriving service sector. In these cities, it would be feasible to invest public funds
in silo refurbishment. The second group contains towns and villages with fewer than
40,000 inhabitants (five of them have under 10,000), a stable or declining population, and
a much more modest municipal budget. Many of them have poor connections, and most
have an economy based on the primary sector. Here only small investments to enhance
rural development can be recommended, as long as maintenance costs are low, according
to Mateo (2011).

4. Conclusions

The 20th-century ammasso grain storage silos have been inventoried using an adap-
tation of the methodology of Fernandez-Fernandez et al. (2023) for Spanish silos, and a
detailed overview of their current situation has been procured. Out of approximately 900
silos originally built, only 30 remain standing, and the recent demolition of four specimens
underscores the urgency of their preservation. This inventory can aid policymakers, ar-
chitects, and developers in assessing these existing buildings for potential rehabilitation
through sustainable building practices. Constructed in the 1930s, these silos, strategically
located in wheat-growing areas near communication routes, have endured for almost a
century, and many are still owned by agricultural consortia. The majority of the silos
(53.3%) are closed and in disrepair. Only 20.0% are still used to store grain. Their condition
varies widely from good to in ruins. The processes of grain reception, storage, and dispatch
in these silos have been explained in detail from a technological perspective. The processes
primarily involve bucket elevators and horizontal conveyors. Some silos have multiple
elevators and therefore the capacity for simultaneous operations. Common features include
vacuum-based dust collection systems and machinery for cleaning, sorting, and weighing
wheat, typically in the silo tower.

The possibility of repurposing ammasso silos for different uses than originally intended
is now being explored, given that over half of the network is unused. Tangible projects,
however, do not abound, especially for vertical-cell silos, which are expensive to adapt.
Horizontal plant silos are much easier to reuse. Successful examples of silo reuse in Italy
and other countries for commercial, leisure, and even residential purposes have been
pointed out.

The importance of preserving these silos as part of Italy’s cultural heritage has been
emphasized. Growing societal awareness of sustainability and the importance of reusing
existing buildings instead of constructing new ones has been noted as well. Reused
silos could be converted into cultural and economic assets for towns that have the right
socioeconomic conditions, such as infrastructure and municipal resources. In short, this
paper represents the first step in inventorying and reclaiming these Italian silos. Subsequent
studies may design refurbishment proposals for specific ammasso silos.
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