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Main drivers of the evolution
of grazing in the alpine area of Valli
del Leno (Trentino, Northern Italy)
during the last two centuries: natural
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I n the Alps as in many mountain areas, livestock farming has constituted an im-
portant source of income, especially since the Middle Ages. The importance of live-
stock farming within the Alpine economy has changed over time due to the dy-

namics of supply and demand combined with evolving environmental, technological and
institutional constraints.
This paper focuses on the latter aspect and attempts to reconstruct how the relative

importance of the production factors of land, labour and capital changed throughout the
nineteenth and twentieth centuries in a mountainous area of eastern Trentino. 
The underlying objective of the investigation is to provide a micro-level empirical ba-

sis for hypotheses advanced in the literature regarding the evolution of a crucial sector
in the Alpine economy, drawing attention to the long-term role of exogenous and en-
dogenous factors as well as elements of continuity and change. The work is grounded in
multiple sources drawn from local archives and official statistics. It demonstrates the flex-
ibility of local communities in managing to sustainably utilize local resources over sev-
eral periods.
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Principales factores impulsores de la evolución del
pastoreo alpino en los valles del Leno (Trentino, norte
de Italia) durante los siglos XIX y XX: recursos
naturales, mano de obra e inversión

PALABRAS CLAVE: ganadería, Alpes, factores de producción, re-
cursos.

CÓDIGOS JEL: D24, O13, N53, N54.

En muchas zonas de montaña la ganadería ha constituido, a partir de la Edad
Media, una fuente importante de recursos económicos. La trasformación que
ha habido del peso relativo de la ganadería en la economía alpina ha sido fruto

de una combinación de dinámicas, por un lado concernientes a la demanda, y, por otro,
de la oferta, con los cambios introducidos por los vínculos normativos medioambienta-
les, tecnológicos e institucionales de dicha actividad.
En nuestro estudio nos centramos en este último aspecto, tratando de reconstruir el

cambio que ha tenido lugar en el curso de los siglos XIX y XX del peso relativo de los fac-
tores de producción tierra, trabajo y capital en una zona montañosa del Trentino orien-
tal.
El objetivo principal de nuestra investigación es el de proporcionar una base empí-

rica, en microperspectiva, a las hipótesis avanzadas en la literatura en mérito a la evo-
lución de un sector crucial de la economía alpina, mostrando cuál ha sido a lo largo
del tiempo el rol de los factores exógenos y de los endógenos y subrayando elementos de
continuidad y factores de transformación.
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1. INTRODUCTION

Since the late Middle Ages, and to an increasing degree through the modern era up to
the present day, livestock farming has been an important component of the economic, so-
cial and environmental balance in various Alpine areas. The relative importance of the va-
rious production factors in this sector has shifted considerably over time in response to
institutional and market changes (Head-König, 2014; Mathieu, 2001; Panjek & Beguš,
2014). The aim of the research reported here is to present an analysis of these dynamics
in a mountainous area of eastern Trentino (Valli del Leno; see Fig. 1) from the 19th cen-
tury, with the additional objective of proposing a useful approach for drawing compari-
sons with other Alpine areas. In this regard, the technology of grazing in the Alps has un-
dergone little modification compared to other forms of land use. Nevertheless, the
analysis carried out highlights how the role of the various production factors has pro-
foundly changed over time. While there was a relative lack of technical innovations, there
were important changes in organizational models, induced by changes in the relative im-
portance of the labour and capital production factors. On the basis of the analyses carried
out in this study, it can be stated that, when the most important production factor is la-
bour, the pasture is integrated with the farms in the bottom of the valley. By contrast, when
capital is predominant, pastures serve as a complement to companies located on the –re-
latively– distant plain. Finally, once again, this article confirms the fact that the mere avai-
lability of local natural resources is not able to trigger development processes on its own.

FIGURE 1

Pasubio and Campogrosso summer pastures

(south-eastern part of Province of Trento, Northern Italy)

Source: LIDAR, Ufficio Sistemi Informativi, Provincia Autonoma di Trento; elab. I. Salvador.
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2. A HISTORICAL-GEOGRAPHICAL FRAMEWORK

2.1. Changes in the pasture-forest relationship

In the Alpine and Prealpine region, forest and pasture have been inextricably linked to
human activity since prehistoric times. At present, there is no agreement among various
scholars on the period when Alpine communities began taking their flocks and herds to
the high mountains to graze on pastures, either natural or obtained from forest clearan-
ces (Walsh et al., 2007; Herbert & Mandl, 2009; Maggi, 2002; Carrer, 2013). Important
phases of forest floor clearance to increase the areas of pastures –with intervening periods
of the reverse trend– are documented from at least the 4th-3rd millennium BC (Corti,
2006b). The appearance of herbaceous Plantaginaceae species (plantains) in the pollen
series from the eastern Prealpine mountain region, normally associated with the presence
of ovine herds, would seem to offer confirmation of important phases of forest-floor cle-
arance to make way for new grazing areas between the 1st century BC and the early cen-
turies AD (Tinner & Vescovi, 2007; Filippi et al., 2005). The subsequent medieval period
is marked by a generalised reduction in tree taxa (up to 90%), which gave way to anth-
ropogenic herbaceous plants, including the afore-mentioned plantains (Plantago lance-
olata, Plantago media), linked to a renewed increase in grazing alongside rye and buck-
wheat cultivation (Arpenti & Filippi, 2007). 

This relationship between humans and forest is also typical of the Pasubio and the Pic-
cole Dolomiti, located at the south-eastern extremity of present-day Province of Trento
and bordering the provinces of Vicenza and Verona. Here, use of the mountains for gra-
zing cattle is documented from at least the middle of the 15th century (Avanzini & Sal-
vador, 2014a; Carrer, 2012). In the 16th century, an increased need for forage for lives-
tock raised locally or in neighbouring areas of the plain led to the opening of large clearings
below the vegetation line to create new spaces for summer grazing and livestock raising.
As a result, lands that once played a marginal role became vital for local communities (Sal-
vador & Avanzini, 2014).

The expansion of pasture at the expense of mountain forests, common to the entire
pre-Alpine region (Sitzia, 2009), came to a halt in the 17th century1, so that in the early
1800s the shepherds [...] found themselves in a situation very similar to that of a century
before, with few pastures open in the areas below an altitude of 1800 metres (Avanzini & Sal-
vador, 2014a, 2014b).

1. The dynamics in the study area are also linked to an evident decline in population (SALVADOR
& AVANZINI, 2014).
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From the second half of the 18th century, following the specialisation of dairy pro-
duction and a marked growth in the population (Salvador & Avanzini, 2014), commu-
nities began drawing up land improvement plans for the malgas or summer mountain pas-
tures2, which included cutting down shrubs and trees to increase the area of pasture,
thereby making it possible to increase the load of grazing livestock (Salvador & Avanzini,
2015). 

Contraction of the forests due to coppicing, on the one hand, and to the requirements
of cattle, sheep and goat pasturing on the other, reached its peak in the middle of the 19th

century. There was now a pressing need for lumber and new local laws were introduced
to prevent theft and illegal activities3, which curtailed further extension of the pastures
(Salvador & Avanzini, 2015).

The First World War had devastating effects on the forests and pastures in the Pasu-
bio. The construction of trenches and fortifications, intense bombardment and the need
for lumber led to the clearing of entire mountainsides and the disintegration of hectares
of grasslands (Salvador & Avanzini, 2015).

In the post-war period, work was focussed mainly on reconstructing buildings, while
the pastures and forests remained strewn with remnants of the war for decades. It was
only in the aftermath of the Second World War that measures for land improvement and
full restoration of the former war zones were incentivised. Improvements to the pastu-
res began in the 1950s, which included the removal of stones and uprooting of invasive
weeds and bushes. The coppices on the mountainsides were recovering naturally, but the
fir, spruce and larch forests that once alternated with the pastures in the mountains still
had difficulty in growing back. Massive reforestation efforts were therefore made in the
areas most damaged by the war in order to restore not only the areas given over to li-
vestock raising, but also those dedicated to silviculture (Salvador & Avanzini, 2015). The
idea was to revive the mountain economy, beginning with the sectors that had always
been the most profitable, even though it was entering another era and another type of
economy.

2. The term malga encompasses the grazing areas and the infrastructures for processing the milk,
storing the dairy products and sheltering the animals, as well as the dwelling. Hereinafter we shall use
the term summer mountain pasture or simply summer pasture to refer to the malga.

3. These strengthened the generic laws laid down in the communities’ charters in the late modern
era (CASARI, 2007; NEQUIRITO, 2010).
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2.2. The livestock

The type of grazing livestock also changed over time. The available archive data for the
Pasubio show that, from the 15th century, the high pastures were used to graze flocks of
many thousands of sheep and goats that came from the plains of the Veneto or Lombardy.
From the 17th century, cattle joined the smaller livestock and gradually replaced them al-
most completely (Salvador & Avanzini, 2014; see also Corti, 2004: 133). Between 1869
and 1900, the number of cattle in the District of Rovereto, which also encompassed the
lands under consideration here, increased by 11.48% to a total of 12,280 heads, while the
number of sheep fell by 74.18% (2,953 heads) and goats increased by 14.83% (4,263 he-
ads) (Zaninelli, 1978: 211-12).

With the increase in output from dairy production, the summer mountain pastures
turned to also raising pigs, which could be fed on whey, a by-product of milk processing.
This activity was a sizeable source of income, especially from the mid 19th century on-
wards.

In the post-war period, measures to improve Alpine pasturing included an attempt to
bring the numbers of cattle back to the levels preceding the two world wars by incenti-
vising pig raising4, as well as restricting transhumance of sheep and goats to pastures where
there was no risk of damage to the forests5 and where shepherds traditionally brought their
flocks.

As the practice of summer grazing of animals on mountain pastures was gradually
abandoned from the 1970s, the pastures (especially those below the vegetation line) gra-
dually receded as a result of natural reforestation. The dry meadows above 1750 meters
have, instead, been occupied in recent decades by transhumant flocks from the plain,
which has helped slow down the expansion of newly-formed shrub-lands.

4. onde poter utilizzare il siero derivante dalla lavorazione del latte, può venir alpeggiato un corrispondente
numero di maiali nella relazione di un maiale per ogni 3 – 5 vacche (so that the whey derived from milk
processing may be used, pigs may be brought to the summer mountain pastures in numbers corres-
ponding to a ratio of one pig for every 3 to 5 cows - translation of the authors). Archivio Provinciale
di Trento, Archivio dell’Ispettorato Ripartimentale delle Foreste, Miglioramento fondiario dei pascoli
montani del commune di Terragnolo, 1948. 

5. il pascolo delle capre e delle pecore va subordinato al permesso della Autorità Forestale (sheep and goat
grazing is subject to permission from the Forestry Authorities - translation of the authors). Archivio
Provinciale di Trento, Archivio dell’Ispettorato Ripartimentale delle Foreste, Miglioramento fondia-
rio dei pascoli montani del commune di Terragnolo, 1948.
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2.3. Ownership of pastures

Considerable variations can also be found in pasture ownership. In the Middle Ages, the
resource was controlled by various entities operating within the feudal system (Corti, 2004:
161). When the lands under consideration in this survey were occupied by the Republic
of Venice in 1439, the pastures that belonged to the local lords of Lizzana (nearby Rove-
reto) were auctioned and were bought in large part by noble families from the urban areas
of the Vicenza region and in part by the local communities6 (Salvador & Avanzini, 2014).

Over the centuries, the noble families lost interest in these lands, which allowed the
district councils to buy large portions of their own territory, thereby gaining control of lar-
ger areas of pasture7. From the 17th century, therefore, the local communities were able
to decide how to make the best use of the environmental resources that they now had and
to control their use through apposite rental contracts (Salvador & Avanzini, 2014). In the
mid-19th century, the pastures and summer mountain pastures in the Trentino area were
largely in the hands of local councils (Perini, 1852: I, 664). The inclusion of pastures
among the communal assets allowed mountain communities not only to draw a profit
from them by leasing them to the highest bidder, but also to make a series of long-term
investments that, despite having limited scope, would have an impact on the income from
the summer mountain pastures. Around the end of the 18th and beginning of the 19th cen-
tury, in particular, roads were improved, new watering holes were built and improvements
were made to the buildings, which were enlarged although they were still made of wood
(Salvador & Avanzini, 2012). In the mid-19th century the first stone constructions began
to appear. These were the casera, buildings where the dairy products were stored during
the summer mountain grazing period. Initially they were very small with thatched roofs;
later they were enlarged and roofed with stone slabs and metal sheets (Salvador & Avan-
zini, 2012).

More substantial refurbishment of the infrastructure of the summer mountain pastu-
res was to take place between the 1920s and 1950s. The baito, the building where the milk
was processed and which until the beginning of the 20th century was a mobile wooden
structure8, was now built of stone with sanitation and had a room on the upper floor for

6. The earliest documented purchase in the study area is dated 1442 (purchase of Malga Pozze by
the Community of Vallarsa) (SALVADOR & AVANZINI, 2014).

7. The situation was similar in many ways to that in various Swiss mountain areas (HEAD-KÖNIG,
2014: 16-20). 

8. The baito had to be dismantled and reconstructed at each lease renewal (every 5 years) to en-
sure uniform use of the pasture (SALVADOR & AVANZINI, 2014).



pp. 37-65 � Agosto 2019 � Historia Agraria, 7844

Marco Avanzini, Andrea Bonoldi, Geremia Gios and Isabella Salvador

the shepherds and cheese-makers, whose quarters had previously been close to the che-
ese vat. In addition to the casera and baito, the first barns were built, generally one for sick
cattle and one for the pigs. Roads were also under continual improvement, while atten-
tion was increasingly focused on water supply. In addition to the summer pasture wate-
ring holes, which were needed because of the scarcity of springs in the mountains, aque-
ducts were built from the second half of the 20th century to the beginning of the 21st

century to ensure a supply of water not only for the animals, but also to meet the growing
needs of human consumption, whether for the shepherds or for those summer pastures
that have in recent years been converted for tourism.

3. EVOLUTION OF THE PASTURES AND ECONOMIC IMPLICATIONS

In assessing the evolution of the pastures, we need to distinguish between transhumance
and what is known as monticazione. The latter takes place within the same agri-zootech-
nical system as that of the permanent pastures where men and animals spend the winter
(Corti, 2004: 168). Transhumance, on the other hand, involves the grazing of livestock
from distant locations and owned by non-local farmers. It goes without saying that mon-
ticazione (which we shall refer to hereinafter as summer mountain grazing or simply sum-
mer grazing) and transhumance have very different consequences for local development.

There are many reasons for the expansion and contraction of Alpine and Prealpine pas-
tures and they assume varying levels of importance in different periods of history (Corti,
2004; Head-König, 2014; Mathieu, 2001; Pascolini, 2001). The most important factors
include: a) the evolution of anthropic pressure; b) changes in the availability of feedstuffs
from the nearby plains or the meadows in the valley bottom for livestock during the win-
ter months; c) the relationships between the price of animal products and the price of tim-
ber; d) the development of dairy technology and climate trends; e) social and economic
factors on a supra-regional scale.

Analysis of the factors determining the evolution of the pastures is interesting from an
economic point of view because they are a natural resource whose role in the production
process has changed relatively little over the last few centuries. It is, therefore, less diffi-
cult than with other natural resources to uncover the role played by the various produc-
tion factors (natural resources, capital, labour) in the production process over time.

The vast pasture lands in the Alps and the Prealps, such as those under study here,
are used extensively and therefore their yield per unit of labour can be high, given that
there is less need for capital for investments. Over time, however, increasingly larger in-
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vestments have become necessary in order to incorporate the natural capital of “pasture”
into the productive cycle. There has, in fact, been a move away from using natural open
spaces to creating new clearings through deforestation (including the removal of tree
stumps9), while roads, increasingly important buildings, and water systems and service
infrastructures need to be built. As a result, the relationships between the three produc-
tion factors (labour, natural capital and anthropic capital) have profoundly changed, es-
pecially since the beginning of the 19th century, and have led to pastures evolving in dif-
ferent ways, even when they are within the same geographical area.

The intention of these remarks is to highlight the relative importance of the three
above-mentioned factors in explaining how the pastures in the Pasubio-Piccole Dolomiti
area have evolved over the last two centuries.

4. PASTURES IN THE PASUBIO-PICCOLE DOLOMITI AREA:
MORPHOLOGICAL, ECOLOGICAL AND SOCIO-ECONOMIC
ELEMENTS

As already mentioned in the introductory section, the pastures under study are located
in the Veneto/Trentino Prealps in Trento province, at altitudes between 1,300 and 2,200
metres, and are the property of the municipalities of Trambileno, Terragnolo and Vallarsa.
The summer mountain pastures investigated are located in the area of Passo di Campo-
grosso10 and the vast mountain plateau at the summit of Monte Pasubio. These areas have
shallow limestone soils characterised by very slow pedogenetic processes, so the confi-
guration of the soil following deforestation is still visible today (Sauro, 1977). The pas-
tures extend over small level terraces and more gentle slopes, and are broken up by wo-
odlands or rocky outcrops that occupy the steepest slopes. There is little in the way of
springs and surface running water in the area, although rainfall is relatively high, even in
summer.

The number of summer pastures in the study region has not been constant. There were
five in the late Middle Ages (Salvador & Avanzini, 2014). Later, with the division of these
five large, late-medieval pastures and the opening of new clearings below the vegetation
line, the number of summer pastures gradually increased until the end of the 19th cen-

9. This is an especially demanding operation, particularly in the case of larch stands, as the stumps
of these trees may persist for a long time if costly operations to remove them are not undertaken. 

10. This pass connects the Vallarsa (Trento province, Adige river basin) with the Valle dell’Agno
(Vicenza province, Bacchiglione river basin).
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tury when they peaked at 32 distributed over the area of the Pasubio and the Piccole Do-
lomiti. During this phase, the animal products found an important outlet in the market
of the nearby town of Rovereto11. Incorporations and subdivisions occur in response to
changing needs and variations in anthropic pressure, and take account of subsequent en-
largements and reductions in the grazing areas. With the gradual abandonment of pas-
toral activities, many of these pastures, some of which were open for only a few decades
at the end of the 19th century when the population was at the highest ever recorded in these
valleys, were quickly closed. This study was carried out on 26 summer mountain pastu-
res operating traditional practices.

5. AVAILABLE DATA

Using archive sources12, and analysis of historical aerial photographs13 and orthopho-
togrammes14 (for more recent times), we were able to obtain three different types of data
covering the period under consideration15: a) the number of head of livestock that can
theoretically be grazed; b) the pasture land surface; c) the income from leasing the pas-
tures.

This information is drawn from different archive sources and, in many cases, refers to
different years, or if it refers to the same year, it concerns different summer mountain pas-
tures. Given that these data cannot be used together in appropriate econometric models,
mutually complementary analyses need to be carried out for the different points of view
that emerge from the available data.

11. In the middle of the 19th century, livestock raising was a central component of the local economy.
In 1852 Agostino Perini wrote of the district of Vallarsa: The inhabitants’ main occupation is animal
grazing, and their butirro [butter], cheeses and veal meat are sold in the town of Rovereto (PERINI, 1852:
II, 641). On the relationship between market and Alpine grazing in general, see Viazzo and Woolf
(2001).

12. The number of livestock that could be grazed on the mountain pastures and the rents for the
pastures in the 18th and 19th centuries were found in the rental contracts issued by the Vallarsa and
Terragnolo district councils, or obtained from reports of land improvements to some of the pastures
and from 19th-century veterinary reports (Archivo di Stato di Trento, Archivio Comunale di Rovereto,
Archivio Comunale di Vallarsa). Data for the 20th century were obtained from the rental contracts
for the municipal summer pastures and Technical Reports on land improvements to pastures for the
1940s and 1950s from the Archivio dell’Ispettorato Ripartimentale delle Foreste in the Archivio Pro-
vinciale di Trento. 

13. G.A.I. (Italian Air Group) flight. Ufficio Urbanistica, Provincia Autonoma di Trento, 1954.

14. Rossi srl flight 1973, Italia flight 1994, IT2006 flight, IT2011 flight.Ufficio Urbanistica, Pro-
vincia Autonoma di Trento.

15. Despite the inevitable temporal discontinuity in the available information. 
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5.1. Numbers of head of livestock grazed or that can be grazed on summer
pastures 

In the area under study, there are five periods for which we have attempted to calculate
for a large number of summer mountain pastures the theoretical number of cattle that
could be grazed on the mountain pastures. These are 179216, 185317, 191318, 194719 and
201120, and for those years we estimated the so-called paghe for the various summer
mountain pastures. This term refers to a unit of measure that in modern language is the
LSU, i.e., livestock unit. In other words, the paghe are the number of adult head of cat-
tle (LSU) that could theoretically be grazed on the mountain pastures21. This figure de-
pends on the size and fertility of the pasture and the nutritional needs of the livestock. As
far as pasture fertility is concerned, we can assume from the absence of substantial im-
provements that it remained unchanged for long periods of time22. On the other hand,

16. Archivio Provinciale di Trento, “Registri catastali di Vallarsa e Terragnolo”; Archivio comunale
di Trambileno, “Registri catastali di Trambileno”, 1792.

17. Archivio di Stato di Trento, Capitanato Distrettuale di Rovereto, I (1850-1854), b.475, VI.6,
“Rapporto veterinario sul bestiame nei pascoli estivi”, 1853 (Veterinary Report on livestock grazing
on summer mountain pastures).

18. Archivio comunale di Vallarsa, Atti amministrativi, 1910-1920.

19. Archivio Provinciale di Trento, Archivio dell’Ispettorato Ripartimentale delle Foreste, “Pascoli
di Terragnolo e Vallarsa”, 1947.

20. Archivio comunale di Vallarsa, “Piano economico forestale”, 2007-2016.

21. The LSU values are as follows: cows = 1 LSU, heifers = 0.6 LSU, sheep = 0.15 LSU, goats =
0.15 LSU. In the documents of the period the paghe referred to cattle, while sheep were simply
counted. For our analysis, all the data were transformed into LSU using the coefficients reported
above. The calculation of the LSU (paghe in the local parlance) was defined by zootechnical experts
recently consisting of veterinarians and previously by qualified persons to whom the various
municipalities entrusted the estimate. It is possible to compare the coefficients used to define the
paghe and the LSU only in 1950 and the coefficients correspond when, during a tendered contract
(Archivio Comunale di Vallarsa, Archivio Comunale di Terragnolo), the paghe and the means used to
calculate them are reported. Compared to the standard definition of current LSU, the differences,
when they exist, are at the second decimal point and therefore negligible. Moreover, the
transformation coefficients of the various categories of animals in LSU have remained substantially
unchanged over time. Although it is true that over time the size of the animals has changed, the
relationship between the weight of animals of different ages and different species has remained
substantially constant, so that the ratios between their nutritional needs have remained substantially
unchanged. Finally to be noted is that in recent times, high milk yield cattle (which obviously require
more food) are not pastured.

22. It can be assumed that it was not chance that dictated when in the past it was felt necessary to
redefine the number of head of livestock that could be grazed on the mountain pastures, but rather
precise reasons that rendered the previous values obsolete. In principle, two appear to be particularly
important: variations in surface area and changes in the livestock’s nutritional needs. 
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the nutritional needs of the livestock are related to their size and productivity23. The num-
ber of paghe was also important because it was the basis for calculating the reserve price
when auctioning the summer mountain pastures24. The observations available for the va-
rious years regard summer pastures with mountain grazing plots incorporated in diffe-
rent ways25. We have data for 20 summer mountain pastures for 1792, 14 for 1853, 13
for 1913, 14 for 194726 and 13 for 2011.

The number of adult cattle that could grazed on the mountain pastures increased27

between 1792 and 1853 and decreased28 thereafter.

5.2. The grazing lands (1859, 1954, 1974, 1994, 2011)29

The data for 1859 come from the land registry surveys carried out in that year, where each
summer mountain pasture is defined as a single land unit comprising pasture in the strict
sense and potential pasture, with trees.

On the other hand, in analysing the vegetation cover of the high mountain pastures
over the last 60 years conducted at 20-year intervals (vectorization of Alpine meadows by
aerial photos taken in 1954 and orthophotos taken in 1973, 1994 and 2011; see Fig. 2),
only grazing areas in the strict sense are computed (wooded areas therefore being exclu-
ded from the calculation).

23. Both characteristics have tended to increase, at least in more recent times. Until the beginning
of the 20th century, livestock in Trentino were affected by, among other things, a lack of genetic se-
lection (ZANINELLI, 1978: 167-71).

24. Redefinitions of the number of paghe per summer pasture can also be found for other years, par-
ticularly on the occasions of the periodic division or reintegration of the various pastures. However, the
observations are sufficiently numerous to allow statistical analysis only for the years 1792 and 1947. 

25. Over time, these same grazing lands have in some periods been divided up into several summer
pastures (management units), while in other periods they have been reintegrated. Comparisons bet-
ween different periods were made in relation to the same surface areas by grouping together or se-
parating the various production units.

26. Occasionally, we calculated the number of paghe also in years other than those mentioned. Ho-
wever, given that only 16 observations were available for a period of about 200 years and that these
refer to 12 different summer pastures, these observations are practically unusable, at least in the con-
text of this study.

27. Only the 12 summer pastures for which data are available for both the periods in question were
taken into account. 

28. Only the 11 summer pastures for which data are available for both the periods in question were
taken into account.

29. And three groups of high mountain hay meadows. 
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FIGURE 2

The vegetation cover of the high mountain pastures (black-coloured) in the Pasubio

Massif over the last 60

years

Source: LIDAR, Ufficio Sistemi Informativi,Provincia Autonoma di Trento; vectorization of Alpine mea-
dows by aerial photos taken in 1954 and orthophotos taken in 1973, 1994 and 2011 by I. Salvador.

Compared with the surface areas determined by aerial photogrammetric analysis30 for
subsequent years, the 1859 figure is probably overestimated. It is true, however, that the

30. Vectorization of aerial images, however, tends to overestimate the grazing area as it is difficult
to locate precisely with this tool those areas occupied by small bushes (e.g., rhododendron, junipers,
etc.). 
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years around the mid 1800s were those when the grazing areas were at their maximum,
and therefore this figure, despite being less precise than the later ones, also provides a suf-
ficiently reliable characterization of the land on which to base an analysis of diachronic
variation.

If we compare the data, we can see that during the period in question the grazing lands
in the study area31 were reduced to about ¼ of their original size, as shown in the follo-
wing table:

TABLE 1

Areas destined for pasture on summer pastures

in the municipalities of the Valli del Leno, 1859-2011 (hectares)

1859 1954 1974 1994 2011

Pastures 2989.94 1343.29 1095.66 837.21 738.28
Source: see notes 13, 14 and 16.

5.3. Data on the rental value of the pastures (1792, 1853, 1913, 1947, 2011)

In the years for which data on paghe are available, that is, 1792, 1853, 1913, 1947 and
2011, the annual rental values of the same summer mountain pastures are also available.
These summer pastures were leased to applicants for a period of five years by an auction
held the year before the start of lease (see also Perini, 1852: I, 664; Zaninelli, 1978: 40).

6. EVOLUTION OF THE THEORETICAL LOAD OF LIVESTOCK THAT
CAN BE GRAZED

The number of livestock that can be grazed on the mountain pastures may be conside-
red an indicator, albeit an approximate one, of the value of the natural capital of pasture32.
An increase in the number of these LSU (paghe) is a consequence of higher grass pro-

31. It can be seen from this comparison that in the same area there were 461 ha of hay meadows
between 1,600 and 2,200 m above sea level in private ownership in 1859. In 2011, these meadows
had shrunk to 254 ha, a reduction of 55%, much lower than for the pastures. 

32. The figures on the pastures for which theoretically grazable LSU (paghe) are available vary over
time. The revision of the number of LSU does not take place in the same year for all pastures. In
some years, however, there are more revisions than others. More precisely, we find in 1787 that the
LSU was calculated for 20 pastures, in 1811 for 6, in 1853 for 14, in 1913 for 16, in 1950 for 15, in
2011 for 11 (over time the pastures can be divided or re-incorporated). Considering all the pastures
for which information is available, in 1787 there were 1,263 LSU, in 1811 432.5 LSU; in 1853 1,280
LSU; in 1913 1,330 LSU; in 1950 1,115 LSU; in 2011 514 LSU.
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duction. Since, as we have seen, grass production per unit of surface area has not been
significantly influenced by regular anthropic improvements over time, we may hypothe-
sise that variations in theoretical LSU for a given summer mountain pasture are highly
correlated with variations in the surface area of that same pasture33.

In this respect, the coefficients of correlation between the LSU that can be grazed in
the three periods under examination are high, as the following table shows:

TABLE 2

Correlations between the paghe (LSU that can be grazed)
for the same summer mountain pasture in various periods

1792 1853 1913 1947 2011

1792 1.00 0.59 0.85 0.71 0.34

1853 1.00 0.82 0.86 0.46

1913 1.00 0.47 0.18

1947 1.00 0.79

2011 1.00
Source: see notes 12 and 16-20.

Despite the limitations imposed by the lack of complete homogeneity in the data, given
the likely diversity in the assessments of an adult animal’s nutritional needs at different
times, we can see that between the end of the 18th century and the mid-19th century there
was a sharp increase in the theoretically permitted load, particularly for the summer pas-
tures at lower altitudes (Table 3).

This increase can be easily recognised as encroachment on woodland areas (see also
Perini, 1852: I, 670). After 1853, there was a reduction in the number of LSU that could
theoretically be grazed in the mountains, which appears to have been greater for the sum-
mer pastures at lower altitudes. The reduction in LSU is, however, lower than the re-
duction in grazing areas, which may be explained by the reluctance of owners to see their
tax base lowered.

33. The variation in the theoretical LSU, being calculated on the potential production of pasture
grass, is correlated with the surface. The impact of climatic variations, the variations of the nutritional
needs of the livestock and of any interventions to improve the productivity of the pasture is much
lower than that of the surface variations. For the years 1859, 1954, 2011 it was possible to estimate
the correlation coefficient (r) between pastures and LSU: the values were very high, being respectively
equal to 0.80; 0.95; 0.95. Fertility may, of course, vary from pasture to pasture. Altitude may be par-
ticularly important in this respect, especially in the area under consideration, as it is correlated with
the length of the vegetative season and, at least in part, with the depth of the soils.
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TABLE 3

Change between studied period of the theoretical numbers of LSU

that can be grazed on summer mountain pastures (in percentage)34

Period All summer pastures Low summer pastures High summer pastures

1792-1853 +31% +51% +0.5%

1853-1913 -7% -8% +0.2%

1913-1947 -22% -27% +18%

1947-2011 -26% -34% -11%
Source: see Tables 1 and 2.

The number of LSU/ha has constantly decreased over time, while the differences in li-
vestock can be theoretically grazed in the different pastures have been reduced. In fact,
by performing the calculations on the seven pastures for which there is information on
the period considered, in the mid-nineteenth century there was an average of 1.21
LSU/ha (σ2 = 0.278); in around 1950 an average of 0.91 LSU/ha (σ2 = 0.21)35, in 2011
an average of 0.71 LSU/ha (σ2 = 0.04). The increase in grazing area per LSU is particu-
larly evident on the summer pastures at high altitude but is hardly noticeable on those at
low altitude. This trend is to be understood also in light of the increased nutritional ne-
eds of livestock, which are larger in size and produce more milk. Several factors explain
this change. In around 1850 the climatic phase was still unfavourable, while from 1950
onwards the low pastures were treated with chemical fertilizers with a consequent incre-
ase in the production of grass; again in the low pastures there are cases of integration of
the feed with quantities (albeit modest) of feedstuff. Later this practice was abandoned
because of a reduction in livestock and for ecological reasons.

7. DETERMINANTS OF THE EVOLUTION OF THE PASTURE LANDS

A primary reason behind the evolution of pasture lands can be traced to the number of
animals grazed in the mountains. An excessive number drives grazing to the more margi-
nal areas and forces the extension of pastures, wherever possible, at the expense of the fo-
rest. If the animal load is too high over several seasons there may be a sharp deterioration
in the grassy turf, so that the pasture becomes less productive. Conversely, if the animal
load is lower than optimal levels, some pasture areas will not be used and as a consequence

34. Only the summer mountain pastures in operation at the beginning and end of each period exa-
mined were taken into consideration. 

35. This is similar to the value estimated for the nearby Monti Lessini, where about 0.9 ha of pas-
ture was available for each adult animal (SAURO, 2014).



will be encroached upon by weeds and bushes, thereby reducing the grazing land36. The
consequences of overloading or underloading may, and almost always are, accentuated by
the behaviour of the shepherds, in that they may manage grazing in a more or less ratio-
nal way and may or may not take small measures to contain the advance of trees and shrubs.

Aside from these general issues, which are, moreover, difficult to translate into numeric
values, particularly when, as in this case, the long-term evolution is under examination,
there are four factors that may be investigated from a more analytical perspective: altitude,
fertility, income and investments.

7.1. Altitude

Looking more closely at the evolution of the grazing areas, we can see that the sharp con-
traction that took place between 1859 and 1954 is more pronounced for high altitude pas-
tures. Between 1954 and 2011 the trend was reversed, with a greater reduction in the areas
of pasture at lower altitudes, while contraction stabilised in those at higher altitudes.

TABLE 4

Extent of pastures above and below 1700 metres above sea level

(index number 1859 = 100)

Surface area 1859 1954 1974 1994 2011

All pastures 100 45 37 28 25

Pastures < 1700 m asl 100 70 51 34 29

Pastures > 1700 m asl 100 31 29 24 22
Source: see notes 13, 14 and 16.

It should be reiterated that the diversity of techniques used to define pasture (land registry
measures in 1859, aerial photogrammetry thereafter) may explain part of the reduction
in grazing lands between 1859 and 1954. At the same time, an important role in the re-
duction in pasture lands on high-altitude summer mountain pastures may in part be at-
tributed to the First World War. As we have already seen, fighting in the area during the
war caused disruption to the land, and in these high-altitude areas the pasture has still
not, after many years, recovered the area once occupied by trenches and fortifications or
covered with stones as a result of intense bombardments.

36. The importance of grazing system is also recognised. For example, rotational grazing, where all
the pastures are grazed in turn, is much more effective than other systems for maintaining the effi-
ciency of the pasture.
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7.2. Fertility (grass production)

As outlined in section 5, grass production per unit of surface area has not been signifi-
cantly affected by substantial improvements to the grassy turf over time. Grass produc-
tivity is therefore mainly connected with overall variation in the grazing areas of each sum-
mer mountain pasture, which in turn have been influenced by the contraction or
expansion of the forest at intermediate and low altitudes, and by the less significant, but
not negligible, expansion or contraction of shrubs (rhododendron, juniper, etc.) at high
altitudes. In both cases, overloading leads to an increase in the grazable area, while un-
deruse leads to contraction.

In this framework, it is interesting to take the number of LSU that can be grazed on
a given summer mountain pasture in a given year as a predictor of the evolution of the
pasture land in subsequent years. So, for example, using the LSU/ha calculated for 1853
we can try to estimate the ability of this indicator to explain the evolution of the grazing
areas in later periods. More specifically, by comparing the grazing area present in a given
year with the area present in 1859 as measured by the number of LSU/ha in the mid-19th

century37, we arrive at the following equations:

TABLE 5

Relation between grazing surface area in different years and LSU/ha, 1853

1954 1974 1994 2011

Constant +0.163 +0.110* +0.181* +0.201**

LSU/ha 1853 +0.467*** +0.375** +0.100** +0.015

R2 0.48 0.39 0.02 0.00
Source: see notes 13, 14 and 16.

Hence in 1954, the amount of usable pasture land increased compared to 1859 as a func-
tion of the estimated potential load per hectare for 1853. In other words, the percentage
of pastures maintained as such was higher where these were fertile, that is to say, the pas-
tures where productivity was higher in the mid-19th century. This connection, which was
still significant until 1974, later tended to lose any meaning.

37. The number of LSU for 1853 was attributed to 1859, thereby making up for an error due to the
different reference period. However, this error may be considered minor since the technology was
the same and there is no indication that moves were made to enlarge the pastures in the intervening
period. 



This is confirmed by analysis of the evolution of the grazing areas from the mid-1900s
as a function of the number of LSU/ha in 1950. Estimation of the equations relative to
these periods does not reveal any statistically reliable relationships38.

We can therefore affirm that usages that were influenced by the same variables that were
important in the previous century, persisted until 1954, and to a lesser degree until 1974,
after which, the determining variables began to change. The summit areas above the tree
limit remained as pasture –or rather they underwent minor contractions. Other variables
became crucial for the lowest summer mountain pastures, as it will be shown later.

7.3. Income

A partially alternative indicator and, from a different perspective, one that is comple-
mentary to the number of LSU/ha, is that of the LSU/rent ratio, which takes into account
the overall conditions on the summer mountain pasture. The number of LSU that can
be grazed being equal, a summer mountain pasture that requires minor interventions on
the part of the lessee, has easier access and a sufficient water supply and buildings to meet
the needs of that particular period, may have a higher rent per head of grazing livestock
than a summer mountain pasture where these conditions are not adequately met. At the
same time, there may be an incentive to offer a higher price at auction, if, in addition to
the estimated theoretical load, the potential lessee estimates that he can increase the num-
ber of animals that can effectively be grazed over and above the official specification. This
is, of course, only the case when the increased load is achievable through relatively sim-
ple and inexpensive operations, for example by cutting down a few trees and expanding
the pasture a little, as has often happened during the 18th and 19th centuries. 

38. The relative estimates are as follows:

Pasture lands 1854/1959 = 0.378 + 0.130X2; R
2 = 0.13

** *
Pasture lands 1974/1954 = 0.813 - 0.05X2; R

2= 0.002
*** -

Pasture lands 1994/1954 = 0.650 - 0.033X2; R
2= 0.03

*** -
Pasture lands 2011/1954 = 0.558 - 0.008 X2; R

2 = 0.002
*** -

where X2 = LSU/ha in 1950
In this and following equations ***=significance>99%; **=significance>95%; *=significance> 90%.
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Using this information we can correlate the percentage of the pasture land in use in
1859 that is still in use in a given year with the value of the rent per hectare in the various
years.

The only equation that can be formulated with parameters having some statistical va-
lidity is as follows:

Pasture lands 1859/1954 0.348 + 0.045X3 R2 = 0.28

** **

where X3 = rental value/ha in 1859. In this and following equations ***=signifi-
cance>99%; **=significance>95%; *=significance> 90%.

The rental value per hectare, therefore, has a lower predictive capacity than LSU/ha.
This is because the former value is influenced by several factors, some of which have had
a highly variable evolution over time.

7.4. Investments

An additional determinant that may explain the more or less marked contraction of pas-
ture lands is the presence or absence of substantial investments (buildings, roads, aque-
ducts). The impact of investment in infrastructure differs according to the altitude of the
summer mountain pasture. In effect, we can see that on the high altitude pastures lives-
tock are farmed extensively, particularly in recent decades, which does not require any par-
ticular fixed investment. Dry cows and/or sheep do not, in fact, require specific infras-
tructures. At the same time, underuse resulting from a less than optimal number of
animals being grazed or from inadequate maintenance of the pasture has relatively few con-
sequences –at least in the medium-long term– in terms of the evolution of the habitat.

In contrast, it is usually dairy cattle that have been grazed on summer pastures below
the tree line in recent decades. This is a practice that requires the provision of suitable in-
frastructures and in this context underuse triggers a vicious cycle where there is rapid ex-
pansion of the forest leading to a reduction in the grazeable land in a relatively short time.
As a result, the number of animals gradually decreases to such low levels that the only thing
to do is abandon the pasture. The decision to intervene with substantial investments is
only partially linked to the physical characteristics of the pasture and depends to a large
extent on the owners adopting a different strategy.
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Overall, the evolution of the grazing land in relation to altitude and to the situation
after 1970 where substantial investments (in buildings and roads, in particular) were made
in some cases and not in others, is shown in the following table.

TABLE 6

Grazing lands and investments in summer mountain pastures

above and below 1700 m asl (index number 1859 = 100)39

1859 1954 1974 1994 2011

Summer pastures< 1700 m asl Without investments 100 60 37 21 16

With investments 100 79 64 47 42

Summer mountain pastures> 1700 m asl Without investments 100 31 28 24 21

With investments 100 32 32 31 29
Sources: see notes 13, 14 and 16. 

Analysis of the data provides confirmation that investments are particularly important for
summer mountain pastures at lower altitudes. It is these that are inclined to be abando-
ned when no suitable infrastructures are provided.

8. CAUSES OF THE DIFFERENT EVOLUTIONS OF THE PASTURES: A
TENTATIVE SYNTHESIS

In order to examine as a whole the various possible reasons already mentioned that have
led to differences in the evolutions of the pastures, we will now take a look at the rela-
tionship among the various production factors of natural resource, capital and labour.

To this end, the first production factor we will examine is the natural resource of pas-
ture. An approximate estimate of the revenue of this resource within the mountain sum-
mer pasture production function may be obtained from the rental value per LSU. In or-
der to be able to compare monetary values with respect to this variable, which in the
various years under examination are expressed in different currencies, we have transla-
ted, for purely comparative purposes, the cost of summer grazing per LSU into kilograms
of butter. The results for the evolution of this measurement in the summer mountain pas-
tures under study are summarised in the following table.

39. With investments were the farms that in the previous ten years had invested in structures, roads,
aqueducts, to an amount higher than the annual rent; without investments were the farms where
there had been no investments or investments lower than the annual amount of the rent.
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TABLE 7

Rent per LSU in kg of butter (index number 1798 all summer pastures = 100)40

1798 1854 1913 1950 2011

All summer pastures 100 56 61 72 130

Summer pastures > 1700 m asl 80 33 56 61 163
Source: see note 12.

In summary, it is clear that the natural resource of pasture noticeably decreased initially,
then exhibited a decisive increase in the last period under examination, when the incre-
ase in the rental value per LSU in real terms is to be linked to the amount of EU sup-
port. Given that this support is linked with size, it turns out to have a more significant
impact on the high pastures, which are larger, and not just in the study area, than those
at lower altitudes, and require less labour and fewer investments given the type of usage.

Regarding the relationships between the costs of the production factors, we were able
to draw up the following table, which relates the rental cost for grazing one LSU (equi-
valent to the income of the natural resource of pasture) for one shepherd for the summer
mountain grazing period with: a) the value of a dairy cow (agricultural capital)41; b) the
salary of the shepherd for the summer mountain grazing period42; and c) the cost of in-
vestment in the summer mountain pasture buildings (capital cost)43.

40. For the years 1798 and 1854, the value of the rent expressed in florins is present in the
documents also in the equivalent amount of kg of butter: used for 1913, 1950 are the ISTAT prices
for butter (historical series); for 2011 the ISTAT butter prices.
41. Dairy cows values were obtained for 1798 and 1853 from documents in the Archivio Comunale
di Vallarsa, “Atti amministrativi”, 1700 and 1800; for 1913 we used the average prices on the nearby
market of Mori village as reported in the Bollettino della Sezione di Trento del Consiglio Provinciale
d’Agricoltura; while the source for 1950 and 2011 was ISTAT (Istituto Nazionale di Statistica).

42. The shepherd’s salary for the summer mountain grazing period (normally between 90 and 100
days in the study area) was set at one-third the annual salary of an agricultural worker. The figure for
this salary was retrieved from the Archivio Comunale di Vallarsa for 1798, 1854 and 1913, while the
source for 1950 and 2011 was ISTAT.

43. The annual cost of depreciation of the summer mountain pasture buildings was calculated in
relation to the main building (the baito, also known as cason, where the milk was processed) as follows:
for 1798 the average value of the cost of constructing three buildings on three different summer pas-
tures in the period 1795-99: estimated duration of function 5 years (SALVADOR & AVANZINI, 2012; Ar-
chivio Comunale di Vallarsa, “Atti amministrativi”, 1700); for the period 1854 the cost of constructing
four baito on different summer pastures during the period 1851-59: estimated duration of function 5
years (Archivio Comunale di Vallarsa, “Atti amministrativi”, 1800); for the period 1913 the cost of
the masonry parts of a baito and refurbishment in wood and thatch of 6 baito in different summer pas-
tures in the period 1906-13: duration of function masonry parts 30 years, wood and thatch parts 5
years; for 1950 the cost of 4 baito in the period 1948-53 referred back to the base year through the
cost of living index: estimated duration 30 years; for 2011, the cost of interventions on 5 baito in the
period 2008-13 referred back to the base year through the ISTAT index for constructions: estimated
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TABLE 8

Relationship between the costs of production factors and grazing quotas

to graze one LSU (equivalent to the income of the natural resource of pasture)

for one shepherd for the summer mountain grazing period, 1798-201144

1798 1854 1913 1950 2011

With the value of one cow (= rental value per LSU) 8.7 14.9 12.1 26.0 17.5

With the value of a salary (= rental value per LSU) 7.5 12.5 8.1 25.0 76.4

With the annual value of depreciation of buildings (= rental value per LSU) 7.4 8.2 12.8 33.0 278.7
Sources: see notes 40-42.

Within the summer mountain grazing production process, the relative importance of the
various production factors varies over time. The value of the natural resource has tended
to decrease, the agricultural capital value (livestock) saw a moderate rise until 1950 and
then declined, and the value of labour has increased consistently since 1950, although its
relative importance has decreased compared with investments, which have come to play
a more significant role over the latest period examined. These variations entail changes
in business objectives and management, and, consequently, profound changes in the use
of the natural resource. Paradoxically, this resource has lost importance just when the role
of grazing in producing positive externalities (e.g. relative to the value of the landscape)
has increased (Gios et al., 2006).

9. SOME FINAL CONSIDERATIONS

The overall analysis of the evolution of pastures in the study area reveals, first of all, that
the phases of expansion and contraction of the areas used for grazing follow the general
trend that various authors have identified for the Alps and Prealps.

From a theoretical point of view, this evolution can be explained by recourse to a va-
riant of the Ricardian theory of rent. The pastures that are used first are the highest ones
(over 1,700 metres above sea level), which are natural meadows and can form part of the
livestock raising cycle without any special investment. As Mathieu points out, using the
summer mountain pastures meant consuming space but saving work, with a favourable cost-
to-income ratio (Mathieu, 2000: 57). The highest summer mountain pastures were initially
grazed by sheep, which may also have come from distant winter pastures (Morard,
1984), as happened in the case under study (Salvador & Avanzini, 2014). In this model,

duration 30 years. 

44. Total cost of work, including net remuneration, social security contributions, holidays and food.
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the ability of the ecosystem to regenerate is essentially guaranteed (Bovolenta, Pasut &
Dovier, 2008)45, while the investments required are very small. In other words, out of the
three production factors that classical economists were concerned with, “land”46 is the
most important. 

Later on, the increase in anthropic pressure led to exploitation of the lower areas
through the creation of clearings in the woods. This expansion was accompanied by an
increase in the use of cattle47, the result of which was a prevalence of short- and medium-
range transfers (Corti, 2006b). This can only happen where there are substantial inves-
tments in labour. Labour for deforestation and the removal of tree stumps, but also in or-
der to move from an emphasis on wool and meat production to an emphasis on dairy
products (Mocarelli, 2013). While this transformation was taking place, as everywhere in
the Alpine regions, in the study area grasslands previously owned by noblemen living in
urban areas were purchased by local communities with the aid also of proceeds from fo-
rest felling. The pastures became places where the work and economic activities of the va-
lley bottom became integrated and were incorporated into the seasonal activities of the
inhabitants of the valley villages. The geographical proximity of inhabited settlements to
the pastures they owned facilitated control of the grazing lands and the ability to comply
with –and enforce– regulations governing the use of the pastures, which were becoming
increasingly detailed and complex. In a first phase, from the 15th to the 17th centuries, pas-
tures continued to be rented to lessees from the plains, sometimes via middlemen. With
the passing of time, however, the mountain pastures were increasingly used by local li-
vestock farmers. Fixed investments decreased, the buildings themselves were simple
baito that lasted a few years and were then rebuilt by the lessee. The new pastures thus
obtained were, unlike the Ricardian example of wheat, more fertile than the previous ones.
More fertile but less in equilibrium with the ecosystem, given that in striving to obtain
maximum returns for the summer mountain pasture no heed is taken of the protracted
length of time needed to restore the natural conditions in the mountains nor of the eco-
logical systems’ capacity for self-repair.

After the interruption represented by the First World War, and in spite of the attempt
to encourage a return to the mountains, particularly in the second post-war period, which
included the founding of local Mountain Pasture Consortia48, the reductions in cattle

45. This balance also benefits from the particular characteristics of the climate in the mountain en-
vironment, which facilitates the conservation of organic matter in the soil. 

46. These days, this production factor could be more accurately termed natural capital.

47. Facilitated, in addition, by the development of dairy-related technology.

48. Archivio Provinciale di Trento, Archivio dell’Ispettorato Ripartimentale delle Foreste, “Pascoli
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being grazed on mountain pastures (underloading) having become less economically via-
ble, resulted in contractions of the grazing areas as a consequence of the advancement
of the forest. The production factor of land thus lost importance to labour.

In more recent times, the new economic context and different needs of the livestock
being raised require growing investment with anthropogenic capital in order to maintain
viability of usage and conserve the pasture land. Without adequate buildings, roads, and
water and electricity supplies, it is not possible to graze dairy cattle in the mountains, and
even keeping dry cattle and sheep on the pastures becomes more difficult. The value of
infrastructure investments exceeds, in most cases, the theoretical value of the grazing lands
and, in some cases, leads to considerable environmental changes. The most important pro-
duction factor becomes capital.

In a relatively short period of time (less than two centuries) the relative importance
of the various production factors (land, capital, labour) has changed profoundly as a re-
sult of changes in the production process and in the socio-economic system of which it
is a part. From the point of view of the production cycle, there was a move away from rai-
sing predominantly sheep and goats with long-distance transhumance, to mainly cattle
farming with shorter transfers of livestock, until, ultimately, the focus was again on
sheep. This evolution is also reflected in the changing role of the summer mountain pas-
ture in the local economic system: from being a source of monetary income connected
to rent, it has become pivotal in a livestock raising system that constitutes the main nu-
cleus of the region’s economy, and ultimately a provider of non-market ecosystem servi-
ces49. The pasture lands that currently remain are those in the highest mountain areas or
where the infrastructures (buildings, roads, aqueducts) have been modernised, someti-
mes with substantial changes to the obtainable products (the introduction of forms of agri-
tourism)50.

High mountain pastures and summer pastures at lower altitudes, however, respond to
tendentially different economic logics. Forms of extensive usage based on exploitation of
the natural capital are found in the high mountains, while the low summer mountain pas-
tures need a supply of increasing amounts of anthropogenic capital, so that the quality

di Vallarsa”.

49. It should be noted that the current equilibrium is not, however, stable, and in the near future it
is likely that further, profound changes will take place.

50. From a certain point of view, the situation is similar to that in the general evolution in the Alps,
where the middle mountain regions are in greater difficulty than the valley bottoms and high moun-
tain settlements.
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of the natural capital gradually becomes less important. The low summer pastures, when
not abandoned, replicate in the mountains the business models of the valley bottom or
the plains. The period of use tends to widen and livestock are no longer fed only on grass,
which instead is integrated with feed from other sources.

At the same time, and also as a consequence of the socio-economic evolution, the va-
lue of the positive externalities produced by the pastures below the tree line increases. Fur-
thermore, the support arrangements provided by the EU’s common agricultural policy
weaken the links between the pastures and the farms lower down on the same mountain.
The pastures, especially those in the high mountains, are used with increasing frequency
by farms on the –relatively– distant plain. In this respect, a pattern of use once prevalent
in previous centuries is re-establishing itself. Ultimately, the natural resource of pasture
becomes less and less important both overall and as a paradigm for models of develop-
ment based on the use of local resources. We may, therefore, conjecture that the future
evolution will be conditioned by at least three factors: the characteristics of EU policy, the
possibility of transforming positive externalities, at least in part, into income, and iden-
tification of appropriate organisational management models.
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