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Resumen
El desarrollo de proyectos agroecológicos ganaderos presenta dificultades
especiales relacionadas con la gestión social de los requerimientos del manejo de
ganado, las normativas higiénico-sanitarias que regulan la producción y
comercialización de productos de origen animal, el menor consumo cotidiano de
los productos derivados, o las dificultades para aprender el oficio, entre otros. Sin
embargo, en algunas zonas de montaña la ganadería extensiva está siendo una de
las actividades recuperadas por el nuevo campesinado emergente bajo los
principios de la agroecología y la soberanía alimentaria. La recuperación e
integración de diferentes saberes ecológicos es un concepto central en ambos
paradigmas. Al hilo de estas reflexiones nos preguntamos: ¿cómo es la ganadería
extensiva hoy en una zona de montaña cercana a una ciudad como es la Sierra
Norte de Madrid?; ¿cómo y de quién aprenden los/as nuevos/as campesinos a
criar ganado?; ¿juegan las mujeres y los hombres papeles diferentes en el flujo de
saberes? Para abordar estas preguntas analizamos las redes de intercambio de
conocimiento ecológico entre ganaderos/as a través de una aproximación
metodológica mixta, integrando datos y análisis cualitativos (entrevistas) y
cuantitativos (métrica de análisis socio-céntrico de redes sociales) y con
perspectiva de género. En concreto, exploramos diferencias en función de 1) el tipo
de ganadería; 2) las características de los/as entrevistados/as (sexo, edad, años
viviendo en área rural, educación formal y ocupación principal), 3) las áreas de
conocimiento (manejo del rebaño, sanidad animal, partos, esquileo,
administración y burocracia, adquisición de insumos y comercialización de
productos) y 4) las fuentes de conocimiento (ej. personas, libros, cursos, internet).
Los resultados nos muestran cómo existen dos modelos ganaderos claramente
diferenciados: quienes manejan vacuno de carne en circuito convencional, con
tradición ganadera familiar y origen en la zona, y quienes, llegados en los últimos
5-15 años y sin tradición familiar, suelen compartir en cooperativa rebaños de
cabras u ovejas, a menudo de razas autóctonas, a partir de las que comercializan
diversos productos a través de circuitos cortos. Mientras los primeros intercambian
información sólo en su círculo más cercano, los segundos forman una red densa en

El futuro de la alimentación y la Agricultura en el Siglo XXI.

Please note that this is a work in progress: some information has yet not been processed and
the aim of this communication is to share preliminary results and receive feedback from the
ICAS community. Other colleagues have participated in the research and will co-author a final
version of this research that aims at being published. We are hence grateful if the distribution
is limited to the ICA colloquium participants, and not posted online.

1

casi todos los ámbitos de conocimiento. Los únicos nodos que unen ambas redes
en todos los casos son mujeres, nuevas campesinas. Los resultados pueden ser
útiles para identificar tanto actores claves en el flujo de conocimiento ecológico,
como vacíos en estas redes que puedan estar limitando el intercambio de
información. Asimismo, los resultados permiten visibilizar el papel clave de las
mujeres en la ganadería, así cómo reflexionar entorno a discursos feministas y
prácticas del nuevo campesinado emergente.

1. Introduction
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1.1 Industrialisation of farming and land abandonment
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Agroecosystems of the Mediterranean Basin are threatened by two main drivers
of change: rural abandonment of mountainous and less productive areas, and
land-use intensification of fertile areas (e.g. Caraveli, 2000). Both trends are
jeopardizing the Mediterranean multifunctional landscape, which originated from
historical co-evolution of human societies and the natural environment (e.g.
Blondel, 2006), endangering the high biodiversity of the Mediterranean Basin
(Zamora et al., 2007) as well as rural livelihoods and economies The
industrialisation of farming came together with intensification, simplification and
specialisation of landuse practices, as well as with an overall cultural contempt for
what is considered “rural”, what caused the abandonment of extensive farming
practices and the expulsion of people from the land. The paradigm of modernity,
speed and urban identities changed rural life and succeeded in decoupling people
from their environment (Monllor 2013). Public policies, both national and
European, so far have largely failed to hamper this trends (Beaufoy et al., 2012).
In Spain, cities host 80% of the population, above the European average. This
unbalance creates unequal relations between cities and countryside. Behind this
process, lays a series of socio-economic and politic-institutional processes that are
legitimated by the subjected involved and by the symbolic and cultural matrix in
which they are embedded (Entrena, 2008). By the 1960s, Spain had entered a
period of rapid economic development that led to a massive rural exodus and the
intensification of agriculture (Pineda, 2001). The integration of Spain in the EU and
the introduction of the Common Agricultural Policy accelerated this process by
providing incentives for intensification (Caraveli, 2000). The rural exodus and the
consequent and progressive abandonment of traditional resource management
practices with technification and sedentarisation fostered the replacement of
local/traditional ecological knowledge with new forms of knowledge and practices
(Gómez-Baggethun et al., 2012). Nevertheless, the description and analysis of
traditional farming practices can serve as reference point to the development of
new agroecosystems and identify possible avenues for local endogenous rural
development (Acosta Naranjo, 2002).
In the case of Spain, agricultural intensification started later than in the rest of
Southern Europe, so many traditional farming practices have survived and are
related with so called High Nature Value Systems (Caraveli, 2000). Since the large
decline of rural population in Spain between the 1960s and the 1990s (Gómez-Sal
et al., 2011), rural population has increased in absolute terms (MAGRAMA, 2010).

However, in relative terms, the share of the population leaving in rural areas of
Spain has been decreasing and agricultural employment continues to decline
(Burgaz, 2009; Gómez-Sal et al., 2011).

Luckily, not all farmers turned into producers or disappeared but a good share
resisted and reclaims its peasant condition (Ploeg, 2008), also in Spain (Monllor,
2011, 2013). This resistance, together with a new generation of peasants,
understands social-nature relations as a social-ecological compromise, and
believes in social commitment for equitable and sustainable agrifood systems that
constitute political devices for transformation. This so called new emergent
peasantries are blossoming all over the world and building a new paradigm
around the principles of Food Sovereignty and Agroecology. In Spain currently, as
in previous moments of economic crisis, a back-to-the-countryside, neo-rural or
new peasants movement (e.j. Rodríguez Eguizabal and Tabada Crende, 1991;
Monllor, 2011) is taking place. Initiatives (mostly groups of young urban dwellers)
aiming at the revitalization of abandoned-low productive land or abandoned
towns, and at re-establishing a model of agriculture for the generation of social,
cultural, economic and ecological richness under sustainability principles (Sevilla
Guzmán and González de Molina, 1993), have been developing all over Spain
particularly in mountainous regions.
The food sovereignty movement is playing a critical role in the articulation of
discourses and spreading of practices, including rhe setting up of consumersfarmers networks. Monllor (2013) defines the so-called “agrosocial paradigm”
around 8 components: local scale, diversity, the environment, cooperation,
innovation, autonomy, social commitment and slow focus. The new paradigm is
rooted in the recovery of traditional farming practices that are based on: 1) the
rotation of uses and the combination of agriculture, livestock rising and forest
management; 2) forms of resource extraction that require a great amount of
labour force but little nutrient, pesticide and mechanical inputs; 3) an orientation
towards the production for subsistence and local markets; and 4) cultural
traditions and norms that evolve and adapt to maintain agroecosystems, including
traditional ecological knowledge and diversity of formal and non formal
institutions (Berkes et al., 2000; Fischer et al., 2012).
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1.2 The change: new emergent peasantries

1.3 Pastoralism and its social-ecological functions
A particularly relevant traditional farming practice, both in terms of sustenance of
livelihoods and in terms of landscape management is pastoralism. The expansion
of pasturelands in the world since the industrial revolution has been the largest
landuse change in terms of surface (Ellis et al., 2010) so that permanent grasslands
maintained by pastoralism occupy 26% of terrestrial surface in the planet (FAO,
2013) and approximately one third of the farming area of the EU. Pastoralism
sustains ca. 200 millions households (FAO, 2001) and its socio-economic
importance at a global level is widely recognised (e.g. Rodríguez, 2008). Pastoral
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traditional farming practices are particularly relevant in mountainous and rural
areas (Hatfield et al., 2006) and in the Mediterranean context they are also
acknowledged for their role in biodiversity conservation (Oppermann et al., 2012).
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Beyond economic and ecological implications, pastoralism is often referred to as a
culture on itself, comprising: a pull of adaptations to environmental conditions;
the use of consuetudinary regulations and traditional institutions; communal
management of land (as a tool to minimize risk in front of the large spatial
variability of primary productivity at small scales); the culture of monitoring of the
conditions of pasturelands; the specialization of women, men and youngsters in
different tasks relevant for the whole community; the confidence in the value of
elders as repositories of knowledge and wisdom in front of recurring disturbance,
among others (MARM, 2011).
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Pastoralism-related agroecosystems provide critical functions but are threaten by
a series of drivers of change such as land-use changes, intensive management and
abandonment (Gibon, 2005; Beaufoy et al., 2012). In fact pastoralism is
considered among the most vulnerable life strategies in the world (e.g. Altieri y
Koohafkan, 2004; Fernández-Giménez y Le Febre, 2006; Dong et al., 2011),
affected by integration in the global market, sedentarisation policies, land
spoliation and land grabbing, and institutional limitations hindering migration of
nomadic populations (Davies y Hatfield, 2007; Galvin, 2009; Sulieman, 2013).
Pastoralists have been displaced not only geographically, but also economically,
socially and culturally, in a process that has exacerbated during the XX century
(Ruiz, 2001).

1.4 Local/traditional pastoralism-related ecological knowledge
In
the
same
fashion,
pastoralist
knowledge,
as
all
other
traditional/local/indigenous knowledge (hereby LEK) have tended to erode with
market integration, mechanization, technological change and the enforcement of
sanitary regulations (e.g. Ruiz and Ruiz, 1989; Barrios et al., 1992; GómezBaggethun et al., 2012; Oteros-Rozas et al. 2013). LEK and has indeed been, since
the industrialization of farming, disregarded and displaced by other forms of
knowledge such as the scientific. Defined as the cumulative body of knowledge,
practices, and beliefs regarding the relationships of living things to their
environment that evolves by adaptive processes and is handed down through
generations (Berkes et al. 2000), LEK is at the core of traditional farming and its
identities and cultures, including pastoralism.
As such, LEK can play a role in the revitalisation of local traditions in the face of
globalisation trends (Pardo de Santayana and Gómez Pellón 2003). Its recovery
and adaptation is a current challenge acknowledged within agroecology: it is
embedded in the local culture and environment; it is dynamic, constantly adjusted
and adapted to new social and environmental circumstances, evolving through a
combination of long-term ecological understanding and learning from crises and
mistakes (Berkes and Turner 2006; Olsson and Folke 2001); and it increases the
capacity of socialecological systems to deal with crises and maintain resource
flows in changing and uncertain conditions (Berkes et al., 2000; Folke et al., 2003)
what is critical in the current moment of agriculture. Previous works of
pastoralism-related LEK (hereby PEK) have explored the relation of its

transmission and use with transhumance along a Spanish drove road (OterosRozas et al. 2013); Valipour et al. (2014) gathered the components of traditional
silvopastoral management in oak forests of Iran and investigated the effects of
these practices on forest stand structure; Fernández-Giménez and Fillat Estaque
2012 explored the applications of LEK to resource management and adaptation in
the Spanish Pyrenees; Knapp et al. (2011) analysed how ranchers on the West of
the USA acquire their knowledge and how this knowledge varies within the
ranching community; Dabasso et al. (2012) explored herders’ knowledge of
assessing and monitoring rangeland quality at landscape level in northern Kenya,
among others.

Integrating LEK with other forms of knowledge such as technical and scientific
knowledge is a central concept within agroecology. In fact, the need to bridge
scientific knowledge and LEK has been indicated as an important step for the
successful governance and management of socialecological systems (e.g. Tengö et
al., 2014) and knowledge transmission might be even more important than
knowledge per se. A useful methodological tool for the exploration of knowledge
flows is Social Network Analysis (SNA). SNA facilitates the understanding of power
structures within any group, hence helping to disentangle the links between social
capital and collective action in natural resource management and within social
movements (e.g. Gould, 1993; Borgatti and Foster, 2003; Siegel, 2009; Bodin and
Prell, 2011;). SNA contributes to identify subgroups in network structures, which
complements the understanding of intra-community power relations and possible
specializations (Girvan and Newman, 2002). Bodin and Crona (2009) reviewed the
research on SNA and natural resource management and identified the existence
of social networks as a common and important denominator in cases where
different stakeholders have come together to effectively deal with natural
resource problems and dilemmas. In agriculture and agroforestry, information,
both from an external origin (e.g. new techniques in using pesticides in
agroforestry), as well as generated within the network (e.g. which species are
most suitable for the local ecosystem), flows through informal social ties (e.g.
Isaac et al. 2007). However, networks of knowledge exchange between
pastoralists have yet not been studied, nor the LEK flows between new peasants
and other farmers.
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1.5 Social network analysis of knowledge exchange

1.6 A gender perspective
Another key issue in environmental research, also central to the agroecology
paradigm, is the issue of gender, which unfortunately remains rarely addressed
(e.g. Banerjee and Belell, 2007; Reed and Christie, 2008). As environmental
management, biodiversity conservation, migration patterns between the cities
and the countryside and small-scale farming, also the generation and transmission
of LEK is clearly gendered (e.g. Zweifel, 1997; Leach, 2006; Reyes-García et al.,
2010; Pérez Soriano, 2013; Díaz-Reveriego, 2016). The lack of women in
pastoralism has been a critical issue compromising generational renewal in this
farming practice and further fostering agrarian and rural masculinization
(Fernández-Giménez and Fillat Estaque 2012, Oteros-Rozas et al. 2013).
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Moreover, the use of LEK is defined by the sexual division of labour and this affect
the learning and sharing process (Díaz-Reveriego, 2016): for instance, women are
often more linked to small-scale and/or agroecological agriculture (Reyes-García
et al., 2010; Flament-Ortun et al. 2017). Yet, women’s knowledge was probably
the type of knowledge that most suffered in Spain with the industrialization of
agriculture (Siliprandi and Zuluaga, 2014). This supports the application of a
transversal gender perspective in the study of new peasantries.
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Within the above-mentioned context, the main aim of the present paper is to
explore the flow of PEK between farmers of the Sierra Norte of Madrid. More
precisely, we address the following research questions: 1) What farming models
currently exist in the Sierra Norte of Madrid? 2) Are there differences in the
farming model according to the socio-demographic characteristics of farmers? 3)
What are the most important sources of information for livestock farmers? and 4)
How does PEK about livestock management, animal health and administrative
issues flow between farmers?

2. Study area

Fig.1. Study area: seven municipalities within the Sierra de Norte de Madrid,
Madrid (central Spain).
The Sierra Norte of Madrid is divided in a mountainous area (siliceous) and
agricultural lowlands (calcareous), and it is crossed by the Lozoya river,
interrupted by 5 dams. The altitude ranges from circa 800m to 1,900m. The study
area is located in the Mediterranean ecoregion characterised by cold and
humidity in the summits, with up to 1,000mm of rainfall per year and valleys with
a fresh and sub-humid climate with up to 600mm of rainfall per year (PAMAM,
2001). The average temperature is between 8ºC and 11ºC. The most relevant wild
species, particularly in the upper areas, are the oak (Quercus pyrenaica) and the
ash tree (Fraxinus angustifolia). Several protected areas cover the study area,
including the Man and Biosphere Reserve “Sierra del Rincón” (UNESCO), the
National Park “Sierra de Guadarrama”, the Natural Park “Peñalara y el Valle de El
Paular”, several SPAs and SCIs (Habitat Directive) and protected forests.
According to the throughout review of the social-ecological history of the area by
Aceituno (2010), in spite of the relative vicinity to the city of Madrid, the Sierra
Norte, in the mountainous part of the region, has traditionally been a remote and
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This study was conducted in the region Sierra Norte of Madrid, north-east from
the capital city of Madrid, in the centre of the Spain (Iberian Peninsula, Fig.1). The
region comprises 42 municipalities covering 1,253 km² and hosting more than
26,000 inhabitants (population density of 32 inhabitants/km2). We selected for
the present study all the municipalities were new pastoralist had established in
the last 15 years without having any family relationship with the activity. These
were: Bustarviejo, Berzosa, Madarcos, Montejo de la Sierra, Puebla de la Sierra,
Robregordo and Valdemanco).
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inaccessible region, with a steep orography, poor soils and a harsh climate that
produced a large dependence on local natural resources and hence justified the
development of a subsistence economy. This was however a strategic point in the
natural connectivity between the northern and the southern regions of the central
plateau (Somosierra mountain pass). During the IX and X century the Sierra Norte
of Madrid (Al-Sharrat in Arab) was the border between Christian and Muslim
territories and the region where Bereber pastoralists lived (Vías, 2002). It was
probably under the Arab influence that the irrigation network of “caceras” and
“regueras” was built (Aceituno, 2010). Since the re-occupation by Alfonso VI in the
X century, the subsistence economy was based largely on pastoralism grazing on
pasturelands under common forests, allowing seasonal movements of livestock
(transterminance) (Fernández Montes, 1990). Around the XVII century common
land represented more than half of the mountainous parts of the area (Saénz
Pombo, 2000), what has a critical role even in today’s development opportunities,
as it has historically allowed inhabitants to develop the only activities adapted to
the harsh environment: pastoralism and the exploitation of forest resources
(Fernández Montes, 1992; Saéz Pombo, 2000). In the Modern Age transhumance
was practiced to the area to Extremadura and transterminance was done to the
mountain summits, both through and extensive network of drove roads.
Pastoralism, mostly of merino and churra sheep, was indeed the main livelihood,
economic activity and landuse in the area: the wool was a well-paid product that
was exported prior to transformation (Fernández Montes, 1990). In the XVII and
XIX centuries the socioeconomic structure of the region fell in crisis due to the
collapse of the feudal regime and the breakdown of the wool market and Mesta (a
centuries-old institution of livestock farmers) (Fernández Montes, 1990). The
powerful oligarchy controlling livestock disappeared from the region, leaving
mixed crop-livestock farms for subsistence. In the XIX century the area fell under
the governance of Madrid province. Natural resource management was since then
increasingly influenced by the requirements of Madrid city: first mainly for the
provision of water and charcoal. At this time two land confiscations end up in the
transformation of many common lands (except the dehesas boyales) into private
property, bought either by foreign enterprises or by local dwellers, either
individually or in associations (PAMAM, 1990).
In the early XX century, tourism and second-home housing development starts to
develop in the area due to the increase in mobility. However, this trend was
stronger in the “Sierra rica” (rich mountains), i.e. the most western area, with
better accessibility by road and railway. The Sierra Norte of Madrid is in fact also
known as “Sierra pobre” (poor mountains).
This transition was however interrupted by the establishment of the battlefront in
this area during the civil war in Spain in the 1930s. The fratricide conflict within
towns was lighter than in other regions but those times are still remembered as
hard. It was not until the mid XX century that roads, water and energy facilities
were developed in the area.
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In spite of all the political and socioeconomic changes in the area, the traditional
farming system was maintained until the 1960s, when Franco’s policies aimed at
fostering migration, particularly to the cities. This increased wages in farming and
forced to mechanize agriculture to achieve economic profitability (Naredo, 2004).
Those with no capacity to acquire machinery were hence displaced from farming.
The forced rural-urban exodus changed also the traditional socio-economic

Fig.2. Livestock census in the region of Madrid between 1985 and 2015 (in
thousands of animal heads) (Source: Instituto Estadístico de la Comunidad de
Madrid).
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model: from one based on the use of local natural resources for self-sufficiency, to
a market-oriented model. With the crisis of the traditional farming systems
agriculture, forest management (e.g. the implantation of butane gas triggered the
abandonment of charcoal production) and pastoralism (Fig.2) were largely
abandoned. In the seven municipalities of the study area the number of livestock
units has overall been decreasing sin 1989 (Fig.3)

Fig.3. Number of livestock units in the seven municipalities selected for the study
between 1989 and 2009 (Source: Instituto Estadístico de la Comunidad de Madrid).
Landscapes were largely transformed due to these changes and 27% of population
migrated out from the area between 1958 and 1972 (PAMAM, 1990). Among the
socio-cultural consequences of this crisis, two are regarded as particularly
relevant: there was an interruption of the bidirectional flow of ecological
knowledge with the outside, so that many traditional farming practices fell into
disrepute and were substituted by modern technologies (Aceituno, 2010); and as
a result, a disregard of the local culture and traditions was generated, hence derooting people from their land (Acosta Naranjo, 2002).
In contrast with the trend in other regions of the country, after the loss of 18.7%
of population during the rural exodus between 1900 and 1981, the population
increased in 145.8% between 1981 and 2016 (Fig.4). Aceituno (2010) explains the
demographic recovery in the Sierra Norte of Madrid since the 1980s in relation to
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four phenomena: 1) an increase in the labour market do to both the development
of the tertiary sector, particularly in relation to recreation, and the possibility for
commuting to the city of Madrid; 2) to a return of emigrants to their hometowns
after retirement; 3) to the registration as residents of “sons of the towns” that still
have their second house in the area and constitute a floating population during
weekends and summer; and 4) to the arrival of newcomers, with no roots in the
area or even in the rural world, but who chose the region to live because of lower
housing prices, a more relaxed way of living, a healthy environment and/or, in
some cases, opportunities for the development of farming initiatives. Within the
last group, two categories could be distinguished, foreign immigrants (ca. 20% in
2009) and so called “neorurals” (Aceituno, 2010). However, the rapid increase in
the population shown by the statistics is somehow fictitious, given that on one
hand most of the newcomers only actually reside during summer but, on the
hand, they largely influence local political decisions. Therefore, the region has
somehow become a sub-urban area, what entails certain socio-economic
implications.
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Fig.4. Evolution of the population of the Sierra Norte of Madrid during the XX and
early XXI century (Source: Instituto Estadístico de la Comunidad de Madrid).
To a certain extent, due to the above mentioned socio-demographic trends,
traditional farming practices, such as gardening and pastoralism have survived in
the area and adapted to new conditions and rapid changes. An example of this is
the appearance, in the last years, of what could be identified with new peasants
that have started or are currently in the first steps of developing farming
initiatives. The two best known examples are “La Troje”, a cooperative that is
recovering local agrobiodiversity by reproducing and commercialising local
landraces; and “Los Apisquillos”, a pastoralist cooperative and living community
that was the first group of new peasants arriving to the area 15 years ago and that
has hence acted as a sort of “pastoralism school”. Other initiatives related with
the development of the agroecological movement in the Sierra Norte of Madrid
are “La Mora” (a community of exchange with a complementary currency), the
“UniPoSiBLE” (a popular university organised on a voluntary basis by and for local
inhabitants, largely neorurals), and several responsible consumption cooperatives
that aim at shortening commercial chains between producers and consumers.
In parallel, the agroecology movement has seen a boom in the region of Madrid,
particularly since the creation in 2012 of the platform “Madrid Agroecológico”
that is contributing to the coordination of producers, for instance for the
development of a participatory certification systems and the organisation of
peasant markets in the city of Madrid.

3. Methods

3.1 Data collection
The results presented in this paper are based on a mixed methods approach
(Domínguez
and Hollstein, 2014) including: 1) participatory observation
(December-March 2016), 2) in depth face-to-face open interviews (N=34), and (3)
face-to-face structured interviews with livestock farmers (N=49). Our focus was on
all pastoralists from the municipalities were someone had installed as new
pastoralist in the last 15 years without having any previous connection to the area
and/or to farming. To create the census, we used the snowball sampling method
and we counted on the collaboration of an officer from the Delegation Of
Agriculture And Livestock (agrarian office) in the area that pre-contacted many of
them. We reached 90% of all active livestock farmers in seven municipalities and
73% of them agreed to be interviewed. The interviews lasted between 40 and 90
minutes and were conducted in their farm, or in the farmer’s town of residency.
The structured interviews were organised in 6 modules: personal sociodemographic information (Table 1); characteristics of the farm (Table 1); networks
for the exchange (giving and receiving) of ecological knowledge in the past and the
present, around six domains (livestock management including herding, farrowing,
animal health, shearing, collection/buying and storage of inputs, administration of
the farm and product selling); networks for the exchange (giving and receiving) of
help in the past and the present, around the same six same domains; sharing of
tools; and source of innovations
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This study is part of a larger project titled “REVERDEA - Navigating the rural-urban
continuum under a socialecological perspective” (www.reverdea.com), an
Andalucía Talent Hub postdoctoral grant (funded by the Marie Curie program of
the Eurpean Research Council and the Andalusian Knowledge Agency). REVERDEA
explores the social-ecological impacts of the “back to the countryside” movement
and the related new emergent ruralities and peasantries, its challenges and the
opportunities they entail for socialecological sustainability and resilience. The
project emerges as the result of three processes and related reflections developed
by the first author: a personal living choice to move to an area nearby the Sierra
Norte of Madrid, the Sierra de Guadarrama (2009-2011); an active role in the
agroecology and food sovereignty grassroots movement in Madrid (2008-2012)
and at a Spanish scale (2008-currently); and an academic interest for the study of
social-ecological systems under mixed-lenses of political (agro)ecology,
environmental anthropology and feminism.

Table 1. List of variables extracted from the structured interviews (excluding name
generators for the social network analysis).
Socio-demographics

Description of the farm

Age

% of income from farming

Gender

% of farming income from subsidies
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Socio-demographics

Description of the farm

Years living in the area

Days per week dedicated to farming

Household size

Hours/day dedicated to farming

Single / Non-Single

Number and each type of livestock:
cows, sheep, goat and poultry

Occupation of partner

Number of different products

Father was livestock farmer

Production of meat

Mother was livestock farmer

Production of milk

Years in farming

Production of cheese

Farming as main occupation

Production of yogurt

Participation in associations (trade Production of eggs
union,
cooperative,
hunting,
environmental)
Schooling

Destination à self consumption

Income per person in the household

Destination à direct sale
Destination à wholesale
Destination àbarter
Number
breeds

of

rustic/autochthonous

Organic feeding
Communal grasslands
Leased grasslands
Own grasslands
Rented grasslands
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In order to better focus and address the objectives presented, in this paper we are
presenting preliminary results on three of the networks of knowledge exchange:
livestock management, animal health and administration of the farm. The “name
generators” for the SNA were “Who do you share your knowledge about “…”
with?” and “Who shares his/her knowledge about “…” with you?”. We used
distinguished name generators and domains to ensure as much relations as
possible were revealed but we have analysed the data as a bidirectional network,
for three of the domains. Hereby, within the network, we will refer to the
interviewees as “egos” and to the people or elements mentioned by them but
who have not been interviewed, as “alteri”.

3.2 Data analysis
In order to answer the first question “What farming models currently exist in the
Sierra Norte of Madrid?” we ran a principal component analysis (PCA) with all the
variables describing the characteristics of the farm. The number of axes retained
for the next step was based on the Kaiser criterion (eigenvalue > 1). To identify
potential groups of farmers we carried out a hierarchical cluster analysis (HCA),
based on the Euclidean square distance and Ward’s agglomerative method, with
the standardized coordinates of the first axes from the PCA (Ward, 1963).

For the SNA we adopted a sociocentric approach. We used the open source and
free tool “R”, particularly “igraph”, “sand” and “NetIndices” packages for network
analysis and visualisation. In order to tackle our fourth question “How does
pastoralist knowledge flow between farmers?”, we calculated network metrics of
node centrality and network density. There are various ways to define and
measure centrality in social networks but we focused on the two most distinct
types of centrality: degree and betweenness (Bodin and Crona 2009). We also
depicted the network graphs. Given that standard inferential statistical tools
cannot be applied to SNA (Hanneman and Riddle, 2005), we used Wilcoxon tests
with random permutations to test potential differences in node centrality
between different types of farmers and between men and women, combined with
a qualitative analysis of the graphs.

4. Results
4.1 Characteristics of farms
Seven factors from the PCA presented an eigenvalue higher that one but only the
first three factors accounted for more than 82% of the variability (Table 2). The
first factor was positively related to higher numbers of sheep, goats and poultry,
as well as an overall larger diversity of livestock; frequently from autochthonous
or rustic breeds; production of meat, milk, cheese, yogurt and eggs; only using
organic feeding; oriented to self-consumption, direct sale and/or barter. In the
negative side of the first factor there were farmers with more cattle that sell their
products through wholesale chains. The second factor related with more
hours/week dedicated to pastoralism in the positive side, and pasturelands that
are owned, in the negative side. The third factor was positively related with higher
income and larger shares of this income coming from subsidies (Fig.5A). The HCA
clearly showed two groups of farmers according to the characteristics of their
farms (Fig.5B).
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We addressed the second question (“Are there differences in the farming model
according to the socio-demographic characteristics of farmers?”) through MannWhitney and Chi2 tests with the socio-demographic information. In order to
explore what are the most important sources of information for different types of
pastoralists (third question) we also used Mann-Whitney and Chi2 tests.
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Table 2. Factor loadings derived from principal component analysis (PCA) to
characterize farmers. Bold numbers correspond to the largest values in each
factor.
F1

F2

F3

F4

F5

F6

F7

Eigenvalue

35,01
1 8,099 7,056 2,956 1,667 1,605 1,344

Variability

57,50 13,30 11,59
6
3
0 4,855 2,738 2,637 2,208

% variability accumulated

57,50 70,80 82,39 87,25 89,99 92,62 94,83
6
9
8
3
0
7
5
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Factor loadings
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Income

0,154 0,200 1,196 0,485 0,626 0,245 0,502

Share of income from
subsidies

0,514 0,853 1,356 0,381 0,107 0,042 0,219

Days/week for pastoralism

0,098 0,070 0,939 0,155 1,066 0,060 0,293

Hours/week for pastoralism

0,829 2,546 0,823 0,124 0,086 0,238 0,100

Number of cattle

1,635 0,480 0,782 0,241 0,051 0,558 0,275

Number of sheep

1,716 0,202 1,005 1,178 0,084 0,348 0,106

Number of goats

2,023 0,044 0,372 0,858 0,020 0,361 0,360

Number of poultry

1,103 0,213 0,054 0,395 0,157 0,653 0,098

Diversity of livestock

3,136 0,435 0,318 0,120 0,032 0,158 0,449

Rustic or autochthonous
breeds

0,945 0,217 0,303 0,041 0,053 0,033 0,013

Meat production

0,365 0,115 0,084 0,089 0,071 0,122 0,170

Milk production

0,670 0,048 0,063 0,140 0,096 0,111 0,108

Cheese production

0,719 0,082 0,010 0,112 0,075 0,043 0,083

Yogurt production

0,716 0,117 0,015 0,081 0,056 0,015 0,101

Organic feeding

0,431 0,049 0,186 0,043 0,005 0,007 0,011

Common pasturelands

0,013 0,073 0,055 0,078 0,115 0,045 0,131

Leased pasturelands

0,031 0,022 0,067 0,074 0,062 0,067 0,136

Owned pasturelands

0,032 0,233 0,196 0,021 0,076 0,027 0,067

Rented pasturelands

0,224 0,130 0,085 0,117 0,080 0,075 0,117

Self-consumption

2,193 0,151 0,235 0,149 0,001 0,286 0,406

Wholesale

0,353 0,009 0,197 0,068 0,021 0,108 0,032

Direct sale

1,733 0,166 0,122 0,031 0,151 0,279 0,372

Barter

1,564 0,349 0,246 0,239 0,040 0,457 0,315
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Egg production

0,372 0,070 0,018 0,151 0,063 0,213 0,075

A

15

B
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Fig.5. A) Scatter plot from the first two axes of the PCA. Red dots correspond to
farmers that were identified in the HCA as “new peasants” (NP), while green dots
correspond to “locals” (L). Brown triangles correspond to the variables describing
the farm (active variables in the PCA). Blue squares represent the sociodemographic variables (inactive variables in the PCA). B) Cluster with the
coefficient of dissimilarity (Y axis) of the HCA from the first 7 factors of the PCA.

4.2 Characteristics of farmers
When exploring the socio-demographic and farming characteristics of the two
groups of pastoralists we clearly identified one that we herby call “locals”, and
another one identified as “new peasants”. On one hand, from a social perspective,
locals tended to be older, have been living in the area longer, have been
pastoralists since more time or even always, their parents and grandparents had
more frequently been pastoralists too, they were commonly part of a trade union
and they tended to have a higher income per capita. The farming model typical of
locals was so that a larger share of the household income came from farming and
a larger share of this income came from subsidies; it implied more days/week
dedicated to pastoralism; it was based on raising cattle for meat that are
marketed through conventional chains; and it counted more frequently on rented
pasturelands.
On the other hand, new peasants tended to live in larger households, hold higher
degrees of formal schooling and participate in associations or cooperatives. New
peasants dedicated more hours a day to herding, probably because they raise
mostly sheep and goats as well as some poultry; they most frequently farmed
autochthonous or rustic breeds; they had a more diversified production, including
meat, milk, cheese, yogurt, eggs and sausages that tended to be used for selfconsumption, direct sale or barter.
Table 3. Results from the Mann-Whitney and Chi2 tests as well as average values
for the socio-demographic characteristics and the farm characteristics between
the two groups of farmers identified in the HCA. Numbers in bold and * indicate
when there is a statistically significant relation at 95% confidence.
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Variable\Test
Socio-demographic
Age
characteristics
Gender

Mannp-value
U
Whitney
0,000 116,0

Chi2 test
p-value Chi2

0,59

0,29

Average
Locals
New
peasants
3,854

3,573

<
0,0001
0,043
0,002
0,005

100,0

3,395

1,891

3,146
2,375
7,962

5,600
3,240
5,209

<
0,0001

70,0

3,083
>*

1,450
<*

>*
>*
>*
1,208
>*
<*

<*
<*
<*
1,400
<*
>

0,05 200,5

4,00

2,73

< 80,0
0,0001
0,02 202,5
0,01 425,0

3,72

1,19

6,56
6,04
<*
3,58
0,25
0,13
0,35
0,17
1,25
1,00
0,13
0,00
0,00
0,13
0,58
0,79
0,33
0,21

5,78
7,82
>*
0,00
2,74
3,70
1,98
1,48
6,08
1,52
1,20
1,20
1,12
0,72
4,32
0,00
3,16
2,64

>*

<*

1,12

0,47

0,52

<
0,18
0,0001
<
0,0001<
0,00
0,0001

22,33
1,83
22,33
18,43
12,65

0,00
0,03
0,14
0,16

8,32
4,75
2,17
2,00

400,0
447,0
159,5

0,824 311,0

<
0,00
0,0001
<
0,0001<
0,0001<
0,0001<
0,00
0,0001
<
0,0001<
0,0001<
0,0001<
0,0001<
0,0001<
0,0001<
0,0001<
0,0001

0,29

37,5
455,0
548,0
479,5
518,0
590,5
442,5
538,5
564,0
540,0
478,5
572,0
75,0
532,0
510,0

< 41,612
0,0001

0,672
0,413
0,195
0,006

0,18
0,67
1,68
7,58

4.3 What sources of information?
Some differences are found in the sources of information on pastoralist
knowledge reported by locals and new peasants (Table 4). Locals rely on the local
trade union, the agrarian office, and the veterinaries. Among the alteri mentioned
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Years living in the area
In a couple
Household size
Degree of formal schooling
Income/capita
Pastoralism as main
Years
in pastoralism
activity
Always pastoralist
Partner pastoralist
Father was pastoralist
Mother was pastoralist
Grandparents
Participates in an
Participates
association in a trade
Member
union of a cooperative
Member of a hunting
Member
of an
association
environmental association
Farm characteristics
% of household income
from pastoralism (log
% of livestock farming
transformed)
income from subsidies (log
transformed)
Days per week dedicated
per day dedicated
toHours
farming
production
toAgroecological
farming
Number of cattle
Number of sheep
Number of goats
Number of poultry
Autochthonous or rustic
Number of different
breeds
Meat production
products
Milk production
Cheese production
Yogurt production
Eggs production
Production for selfProduction for wholesale
consumption
Production for direct sale
Production for barter
Use of common
Use of leased pasturelands
pasturelands
Use of owned
Use of rented
pasturelands
pasturelands

17

in their networks of knowledge exchange, 26% on average were family members
(in contrast to the 18% reported by new peasants). New peasants, instead, tend to
refer more frequently to books, fellows (41% on average in comparison to 4% for
locals) and friends (55% in comparison to 33% for locals).
Table 4. Results from the Mann-Whitney and Chi2 tests as well as average values
for the alteri mentioned in the networks of knowledge exchange between the two
groups of farmers identified in the HCA. Numbers in bold and * indicate when
there is a significant relation at 95% confidence.
Variable\Test

Mann-Whitney
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pvalue

U

Chi2
test
pvalue

Average
Chi 2

Locals

New
peasants

Internet

0,456

0,556

Courses

0,157

2,002

Books

0,010

6,564

<*

>*

Local trade union

0,004

8,507

>*

<*

Agrarian office

0,002

9,959

>*

<*

< 27,116
0,0001

>*

<*

Veterinary
% of alteri that are family

0,026

173,0

26,548

17,846

% of alteri that are fellows
(cooperative)

<
0,0001

471,5

3,877

41,010

% of alteri that are friends

0,034

375,5

32,728

54,894

% of alteri that are known
people

0,067

333,5

% of alteri that are
professionals

0,051

197,0

4.4 Social networks of knowledge exchange
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The network of knowledge exchange about livestock management was the
largest, with 134 nodes and 428 edges (links). After discarding all nodes that were
not an individual person and converting it to an undirected network, it was
formed by 123 nodes and 143 links (Fig.6), with a mean degree of 2.32 and a
connectedness of 0.02. The Wilcoxon tests showed no statistical difference
between genders in the degree (W = 218.5, p-value = 0.561), nor in the
betweenness (W = 219, p-value = 0.571). However, there were differences
between farmers both in the degree (W = 142, p-value < 0.001) and in the

Fig.6. Graph of the network of exchange of information about livestock
management with the node sizes proportional to their betweenness. Squares
correspond to women and circles to men. Green dots correspond to locals and red
ones correspond to new peasants.

Table 5. Mean degree and betweenness values for the two domains for which
there were statistically significant differences between the sub-samples of locals
and new peasants.
Domain
Livestock management

Sanitary issues

Type of farmer Mean degree Mean betweenness
Locals

2,667

134,000

New peasants

5,120

530,305

Locals

1,208

1,250

New peasants

3,040

45,988

The full network of knowledge exchange about sanitary issues was formed by 90
nodes and 135 links. The undirected graph included 80 nodes and 74 links (Fig.7),
with a mean degree of 1.85 and a connectedness of 0.02. No statistically
significant differences were found between men and women on the degree (W =
217, p-value = 0.535) or betweenness (W = 244, p-value = 0.991). However, also in
this case there were statistically significant differences between farmers both in
the degree (W = 146.5, p-value < 0.001) and in the betweenness (W = 106, p-value
< 0.001) and new peasant showed higher scores that the locals (Table 5).
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betweenness (W = 165, p-value < 0.010) with new peasants showing higher
centrality than locals (Table 5).
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Fig.7. Graph of the network of exchange of information about sanitary issues with
the node sizes proportional to their betweenness. Squares correspond to women
and circles to men. Green dots correspond to locals and red ones correspond to
new peasants.

The network of exchange of knowledge about administration of the farm
(bureaucracy and paperwork) is the smallest, with 69 nodes and 198 links. The
undirected graph had 63 nodes and 29 links, with a mean degree of 0.92 and a
connectedness of 0.01. The Wilcoxon tests showed no statistically significant
differences in relation to gender for the degree (W = 267.5, p-value = 0.598), nor
the betweenness (W = 237.5, p-value = 0.810). However, in this case, there were
also no differences between farmer types in the degree (W = 264.5, p-value =
0.448), nor in the betweenness (W = 247, p-value = 0.103).

5. Discussion
Pastoralism in the Sierra Norte of Madrid is an interesting example of two
processes: on one hand, the social-ecological resilience that pastoralism related
systems show in front of different kinds of disturbances and the role PLK plays in
their adaptation (Oteros-Rozas et al. 2012, 2013); on the other hand, the
emergence of new peasantries that by bridging from traditional over conventional
farming models, hybridize PLK with new technologies and the politics of food
sovereignty.

5.1 Pastoralism in the Sierra Norte of Madrid: three
generations
Several clear differences emerged between the locals’ and the new peasants’
farming models: we will here reflect on the type of livestock and the economic
model. As has been found in other studies on new peasantries in Spain, the
generational turnover in farming is not coming from the local youngsters, who
largely prefer not to continue the family tradition and/or to migrate (Monllor,
2013). Instead, new peasants in livestock farming in the Sierra Norte of Madrid
most frequently do not come from a family tradition of pastoralism, but rather
from an urban background, and they frequently hold a university degree. New
pastoralists in this area shift the paradigm of the pastoralist as an isolated
individual who works alone, towards a collective models of 2-11 people organized
in shifts, including days off and holidays, and participating in an extended network
of support and sociability connected through new technologies such as networks
for instant messaging.
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Fig.6. Graph of the network of exchange of information about administration, with
the node sizes proportional to their betweenness. Squares correspond to women
and circles to men. Green dots correspond to locals and red ones correspond to
new peasants.
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While livestock rising in the area had traditionally been based in small ruminants
until the 1950s, the rural abandonment and decadence of farming transformed
pastoralism to cattle rising, first for milk production, and then (since the 1990s)
for meat. Cattle rising however is not the preferred farming system by new
peasants in this area, who instead are raising mostly sheep and goats, frequently
from rustic or autochthonous breeds, such as de Guadarrama goat, for different
reasons. The most cited argument is the suboptimal adaptation of cattle to this
mountainous area where soils and pasturelands are not rich, the weather is harsh
and the orography is steep for their movement. Sheep and goats instead, and
particularly rustic breeds, are well adapted to the local environment and to profit
from land that can only by grazed and otherwise could not be cultivated. In
addition, cattle need a larger investment at beginning and hence also entail more
economic risks: making mistakes in the learning processes is quite frequent and
with cattle, losses might not be affordable. A typical incorporation process with
sheep/goats might instead start with 20-50 animals that turn into a sufficient herd
in 3-5 years. Cattle need a complementary feeding, either with compounds or
with cereals or forage, what also involves an investment and storage space, while
this requirement is more limited for small ruminants. Livestock management,
particularly in certain processes such as sanitation or moving between areas,
requires an expertise that most new entrants, without previous experience in
farming, do not have at first. Some interviewees mentioned in fact the fact that it
is more challenging or frightening to handle cattle than smaller animals, as a
reason for their choice. Moreover, the farming model of new peasants is largely
based on selling a diversity of products, what constitutes another relevant reason
for the interest for sheep and goats from which dairies can be processed.
There are interesting social-ecological implications of the choice to raise small
ruminants in the area, such as the role in contributing to fire prevention, as they
consume inflammable biomass from the wood pastures; the control over shrubs
that obstruct other forest uses such as firewood extraction; the conservation of
autochthonous breeds; the recovery of PEK focused on sheep/goats and is hold
already only by the elders. In fact, there are two interviewees that were classified
by the HCA under the “new peasants” category that however are two elders that
are retired but still maintain small herds of sheep.
In relation to the economic arrangements, new peasants and locals show also
differences, as the former are closer to the food sovereignty principles or the
“agrosocial profile” (Monllor, 2011). While locals tend to work individually or
within the closer family nucleus, they take care of the cattle between 6 and 7 days
a week; while new peasants tend to farm collectively, therefore organising days
off and dedicating 5-6 days a week to farming. However, probably because
sheep/goats in the area need active herding, new peasants dedicate almost 8
hours per day (2 more than the locals). Yet, the intense need of labour of the
agroecological model by new peasants, is not reflected in the share of household
income that comes from the pastoralist activity, what on the long term might
constitute a challenge for the socioeconomic sustainability of the initiatives. The
lower income obtained from farming by new peasants is probably related with
their significantly lower access or dependence on subsidies. When asked about
the reason why they receive fewer subsidies than locals, several ideas emerged: a
preference for independence from the State/European support so that the farm is
economically profitable in itself, a mistrust in the mid/long term availability of

subsidies, an inclination to avoid paperwork and controls from the public
administration and the difficulties in the access (the animal rights for subsidies are
sometimes not sold with the herd but retained by the former farmer). Instead,
new peasants in the area tend to organise their household and farm economy so
that, on one hand they need as little as possible to live (also by farming for selfconsumption and bartering) and they share resources, and on the other hand they
try to maximize profitability through direct selling and diversifying their
production. While the economic management of new peasants is coherent with a
certain political positioning, there is a relatively unspoken tension between the
political will, and the sacrifice and precariousness. To what extent is
precariousness intrinsic to new emergent peasantries or not, and the implications
of this, is currently a matter of debate.

What instead is not so present in the current debates on new peasantries in Spain,
but emerged during fieldwork, is the gender dimension of this tension. There are
several cases in the area in which the incipient (1-5 years old) pastoralists are
young men whose partners are employed in local private or public services, e.g. as
doctor, teacher, social assistant. Some of these women expressed a disconformity
with the fact that, when emergent peasantries are socially portrayed, it is only the
farmers who appear. The underlying network of family support (also from parents
in some cases), without which farming would be impossible because of its reduced
economic profitability, remains invisible. Moreover, many family members from
the context of the pastoralist contribute work if not on a daily basis, in moments
of particularly heavy workload, what is critical also for the viability of the farm.
In this sense, another two conflicts emerged from the gendered division of
reproductive and productive labour within new peasants (when men farm while
women have another job, study or raise the children): first, in cases when the man
farms and the woman has another occupation, the lack co-responsibility in
housework due to the large amount of labour time required by livestock; and
second, the unequal social consideration of reproductive tasks (particularly those
related to maternity) in relation to productive tasks, so that, as a women taking
care of a child and a baby said “it seems as if, at the end of the day, I do not have
the same right to be tired as my colleagues that have been out shepherding”. Even
in spite of an explicitly feminist discourse, in some cases even developed in local
collective spaces for discussion, gender issues like this emerged in the interviews
and during informal talks.
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5.2 A gendered look into new peasants in pastoralism

Another relevant reflection is the mutual dependence between the existence of
farming and social services: not only because people living in rural areas need
social services and infrastructures, but also because social services entail jobs that
might also be sustaining family economies so that farming can be complemented
and pastoralism is not necessarily a family choice.
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5.3 The exchange of local pastoralist knowledge in the Sierra
Norte of Madrid
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The above-mentioned differences between new peasants and locals influence the
kind of knowledge that flows along the network and the way PEK is acquired and
hybridized. It is evident that the type of PEK acquired depends on the sources, so
the fact that new peasants do not use the same sources as locals gives an idea
about the differences in their farming models. The agrarian office represents the
main relation of farmers with the regional government, so it is also somehow
symbolic for the shift of paradigm that new peasants do not rely in it as much as
they do on their peers. In fact, the SNA revealed that there is an on going
campesino-a-campesino dynamic both for the incorporation of newcomers and
for mutual support and PEK exchange between new peasants. The cooperative
and living community “Los Apisquillos” (Puebla de la Sierra), has played a special
role in this sense in the area. It was the first to be established, and currently has a
herd of sheep and one of goats. In 2016 there were 11 members (and 3 children),
from which only one has participated since the beginning: however, most of new
pastoralists in the Sierra Norte of Madrid either have spent some time there or
have a close contact with them.
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The domain in which there is more exchange of PEK is livestock management,
including herding, feeding, milking and breeding practices. The most relevant
ideas that result from the network graph and metric analyses are that: new
peasants are more networked than locals by large; there is very little exchange
between locals and new peasants; and there are two women from the new
peasants’ group that are key for the exchange of PEK between the two types of
farmers. The fact that new peasants exchange more PEK might be due to the fact
that they are in an earlier moment in the knowledge process, they do not have the
inherited knowledge and they are more open to and active in the search of
innovations.
It might be somehow surprising that new peasants are not exchanging with locals
to incorporate PEK, what is meant to be an essential element within agroecology.
However, it is also logical if we take into account that the farming systems are so
different and that the PEK that might be of more interest for new peasants, in
terms of livestock management, is that of the previous generation who either
have already passed away or are quite old. From another perspective, the
presence of multiple subgroups specialized in different farming models, may
enhance on one hand the development of specific knowledge, by providing
opportunities for high degrees of interaction among similar others; and on the
other hand contribute to the development of a diversity of knowledge by enabling
different knowledge to develop in different subgroups (Bodin and Crona, 2009).
Previous research has suggested that PEK loss is not necessarily associated with a
failure in the mechanisms of cultural transmission of knowledge, but rather with
contextual factors affecting the applicability of PEK (Oteros-Rozas et al. 2013): this
might be the case in the change of the farming model from the first generation of
the century rising sheep and goats, to the next one with cattle. However, the
appearance of new peasants herding small ruminants again and hence needing
that PEK, could bring back to the front line PEK acknowledgement, recovery and
adaptation. What was somehow surprising in this case is that even if the current
picture of social networks for PEK transmission does not show a flow from locals
(theoretically holding PEK) and new peasants, there is a flow of PEK among new
peasants: the above mentioned cooperative Los Apisquillos, when arriving to the
Sierra, recovered PEK from elders before they passed away, and put back into

However, probably among the most interesting findings of the present work, is
identifying the critical role that women play in knowledge exchange. In recent
studies on new alternative agrifood models, women have been recognized to
occupy a important and increasingly visible position, developing innovative
practices (Pinto-Correia et al., 2013). There are only 8 peasant women out of 25,
of two which show the highest betweenness in the network, i.e. they are so called
“brokers”. Brokers are individual or organizational actors who convey many
exclusive links, that is, links to groups that would otherwise not be in direct
contact with each other (Burt, 2003). A broker typically gains access to many
pieces of group-specific information, which might allow her to synthesize a large
knowledge pool and to achieve, through the position, an advantage in knowing
which groups or individuals to connect and not to connect, how to connect them,
and when (Burt, 2003). Previous works have pointed out the gendered nature of
knowledge and the fact that women play a relevant role in small-scale farming
and in the generation and transmission of local/traditional knowledge (Merchant
1981, Mies & Shiva 1993, Howards 2006, Leach 2006, Pressley 2007). In Spain,
Reyes-García et al. (2010) documented that women tend to use more
agroecological practices. In the USA, Wilmer and Fernández-Giménez (2016)
noted how women produce and reproduce ranching knowledge and empower
younger generations to choose to stay in ranching. They also noted that “there are
cultural norms that women, rather than men, keep and transfer knowledge of
certain practices, in part because of women’s attention to the long-term financial
viability and ecological sustainability of their ranches”. However, overall there is
very little research on the role of women in PEK. In the case of Sierra Norte of
Madrid, two elements might be relevant: on one hand the fact that these two
women are connected with each other and on the other hand that the one with
the largest degree is a well-recognised person in the area because her
grandparents were originally from there (she is a “daughter of the town”). In any
case, no statistical difference was found between centrality of men and women. In
the Indogangetic plains it was found that women tended to share more within
informal groups and interventions, and men more in formal meetings and
programs (Rivera-Ferre et al. 2012) but our name generator did not distinguish in
this regard.
The network of knowledge exchange in sanitary issues is less dense that the one
livestock management. However, it is even clearer how most new peasants are
connected while few locals do exchange PEK. The same women that was a broker
in the livestock management network plays a central role in this one, as she is
indeed well-known for her knowledge on phytotherapy and homeopathy. Most
locals reported instead that they exchange on sanitary issues primarily with their
veterinaries. In relation to knowledge exchange on administrative issues, even
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practice some of the PEK that, when more new peasants have arrived, is being
transmitted to pears. Previous works already noted that LEK that has seemingly
become obsolete under present socioeconomic and technological conditions may
illuminate the path to future scenarios when a community confronts novel
changes (Berkes et al. 2003, Fernández-Giménez and Fillat Estaque 2012, OterosRozas et al. 2013). This shows the relevance of the qualitative aspects of the
appearance of new emergent peasantries: even if the statistics do not show big
numbers of re-peseantinization or recovery of farming, the mere existence of new
holders of the pockets of LEK its critical for its preservation and adaptation.
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though we noticed no statistically significant differences between farmer types,
we can see a similar distribution as in the sanitary network, with only a small click
of new peasants connected by one person.
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6. Conclusions
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Pastoralism in the Sierra Norte of Madrid is undergoing a transition, with three
systems co-existing: the “developed”, based on cattle rising for the conventional
meat market, exerted by locals; and one by young new peasants, based on sheep
and goat herding for the delivery of a diversified pull of products, that is very
much in line with the “agrosocial paradigm” (Monllor, 2011) and close to the preindustrial one, still exemplified by two elder shepherds (close to extinction). Even
if campesino-a-campesino strategies are already in motion, it is urgent to foster
strategies that facilitate the exchange of PEK from the disappearing generation of
pastoralists to new peasants, given that resources, skills and visions are
complementary to the new technical agroecological knowledge. In this process,
even in spite of conflicts around the gendered division of farming and non-farming
labour as well as reproductive tasks, women are already playing a critical role in
the development of new peasantries and the flow of PEK, what needs to be
urgently acknowledged.
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