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This work analyzes possible obstacles to developing new products or old merchandise

using an innovative method. It will look into stakeholders of fine fiber and meat products

from three distinctive socioecological systems. Through three case studies, we explore

how natural resources management is connected to interests, values, and knowledge

by stakeholders, which include government, the scientific community, and people with

rural livelihoods. The government vertex is the national and provincial authorities involved

with decision-makers at the national and provincial level. The Scientific-Technological

vertex includes researchers from INTA, CONICET, and Universities. Rural livelihoods

include livestock keepers, farmers, and local people with traditional knowledge. We will

address the goods and services provided by two species of wild camelids and domestic

livestock. The three cases have both similarities and differences in their focus and

common ground of controversial spaces. They create complex networks of relationships

and bonds leading to diverse outcomes. Top-down or bottom-up experiences hold

distinct epistemology and research consequences, they affect rural livelihoods in various

ways. For the three rural livelihoods, meaningful regulations should be endogenous social

constructions. However, there are no longitudinal studies on the trajectories of these case

studies. Long-term multispecies grazing opportunities are available for the three case

studies. It depends on how stakeholders identify flexibility in their common ground to

enable resilience to catastrophic events.

Keywords: vicugna, creole goats, guanacos, rangeland management, rural livelihoods, development policy

INTRODUCTION

The innovation and development processes in rural arid and semi-arid environments remain
complex issues. They encompass a variety of individuals, groups, and institutions as users of
biodiversity. Innovations lead to controversies, tensions, conflicts, and power disputes (León and
Aguiar, 1984; UNCCD, 1994; PRODESER, 1997; Hill et al., 2013; Gaitán et al., 2018; García et al.,
2019).

The precautionary principle is the backbone of conservation in Latin America. This moral law
is widely present in the laws applied to native species. In contrast to this principle, people with
rural livelihoods execute decisions based on their previous experience when they consider some
native or exotic species as a pest or nuisance. These differences are usually rooted within interests,
values, and knowledge of stakeholders (Petitpas and Bonacic, 2019). All actors seem to assign an
interest in biodiversity, yet they may not share a common ground. Thus, Controversies among
scientists’ research approaches and epistemology often develop conflicts and obstacles when these
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results are applied into biodiversity management
decisions, which are crucial for ensuring future human
well-being (Quiroga Mendiola, 2013; Easdale et al., 2019; Oliva
et al., 2019; Marino et al., 2020).

Vicugna (Vicugna vicugna) and guanaco (Lama guanicoe) are
two closely related wild South American camelids, emblematic
to the Andean region. Both species have been described at some
point as being on the brink of extinction. For this reason, they
were entered, respectively, as Appendices I and II of CITES
(Bolcovik and Ramadori, 2006). These two wild species coexist
with the domesticated alpaca and llamas. The characterization of
genetic resources in domestic and native animal populations is a
step toward their conservation and protection.

One of the most powerful drivers of genetic erosion
and associated losses of diversity is the overvaluation and
excessive use of transboundary breeds over local breeds (FAO,
2007) and habitat fragmentation (Lacy, 1992). Productivity is
associated with transboundary commercial breeds and thereby
ignoring genotype-environment interactions. This is adequate
for hegemonic discourse (Quiroga Mendiola, 2013) or in other
words, to the canonization and overvaluation of western science
(Fairweather, 2010; Fairweather and Hunt, 2011; Easdale and
Domptail, 2014; Easdale and Aguiar, 2018; Kuhlmann and Rip,
2019). Rural livelihoods value their wildlife and local breeds, of
traditional and low input systems. However, they find resistance
and rejection, describing them as primitive and inefficient
by scientists and decision makers. Controversies among the
scientific community affect livelihoods, touching the interests
and underlying values of all stakeholder groups.

This work analyzes possible obstacles to develop innovative
products or old merchandise by a novel method. It will look into
the actors of fine fiber production and meat in three distinctive
socioecological systems. Identifying large clusters of institutional
actors (vertex), controversies, and possible conflicts within and
among groups may simplify the development process of special
animal fiber production.

APPROACH

Framework for Stakeholders
Countries maintain various institutional arrangements involving
government, universities, and industries to develop scientific
and technological transformation. Different political histories
and traditions create alternative models of innovation systems.
Knowledge production and science policy has been discussed
through models like the Sabato-Botana Triangle (Sábato, 1975),
Triple Helix (Etzkowitz and Leydesdorff, 2000), and Next
Generation (Kuhlmann and Rip, 2019). In the agricultural
context, Vanclay et al. (2006) analyzed knowledge production
from individual farmers’ points of view to repertoires for social
construction. To analyze collective “common ground” within
government, the science community, and rural livelihoods, we
identified stakeholders involved in three grazing systems in
the context of natural resources Table 1. We describe their
roles to show controls, tensions, and communications pathways
in Figure 1.

One vertex of this triangle is the governmental decision-
making agencies at the national and provincial level. The

second vertex is the scientific and academic knowledge
sector, and the third is the rural livelihoods and their
commercial organization.

Argentina has a Federal government with 23 provinces,
which have full autonomy, as a part of the Nation. The
provinces are self-governing, draw up their constitutions,
executive, law, and judicial powers, including their
own security forces. The national constitution grants
the provinces the rights over their natural resources.
However, the nation has overall general laws and is
responsible for international relations through the
various conventions.

The enforcement of natural resources laws is under two
different ministries at the national level. The Ministry of
Environment and Sustainable Development (MADS) is
the enforcement authority for the Convention on Trade
International of Endangered Species of Wild Fauna and
Flora (CITES) and the Convention of Biodiversity (CBD),
including the Nagoya Protocol and the Action Plan against Land
Degradation and Drought (PAN, Law N◦ 24971). National Law
N◦ 22.421 on Wildlife Conservation was passed in 1981, after
the first CITES convention in 1980 in response to international
conservation concern.

The Ministry of Agriculture, Livestock, Fishing and Food
(MAGyP) is the enforcement authority of National Law
N◦ 25.422/01 for “The recovery of sheep husbandry in
Patagonia,” and “Regime for the recovery, promotion and
development of the goat breeding activity,” Law N◦ 26141/06.
Relevant to the case studies here is the Ministry of Justice
and Human Rights, which enforces the Law of Indigenous
Communities (Law N◦ 23302). Linking this last law and
CBD, the Nagoya protocol (2010) promotes and safeguards
the fair and equitable benefit sharing derived from utilizing
genetic resources (Swiderska et al., 2012). Article 12 opens new
communication practices, community protocols and knowledge
dialogue. This involves different agencies within national and
provincial organizations.

These three ministries of the national government establish
general goals related to accounting for sustainability of
natural resources jointly with social components. They have
clients with diverse needs. The laws are instruments that
offer budgets for programs interplaying priorities imposed
by international conventions and internal policies, which
are enforced by independent institutions. The provinces
emulate the national governmental organization, creating
an intricate communications network of power relations
and exchanges.

The Scientific-Technological vertex is the Instituto Nacional
de Tecnologia Agropecuaria (INTA) which depends on MAGyP,
the Consejo Nacional de Investigaciones Científicas y Técnicas
(CONICET) that is subordinate to the Ministry of Science,
Technology, and Innovation. Public and private Universities rest
on the Ministry of Education.

The rural livelihoods vertex comprises farmers, diverse
aboriginal communities, livestock keepers and families, grazing
their animals in various arid and semi-arid environments. They
provide new merchandise or old goods by new methods or
traditional knowledge.
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TABLE 1 | Summary of case studies.

Vicugna Creole Goats Sheep – Guanacos

Stakeholders G MADS: Ministry of Environment

(national and provincial)

MAGyP: Ministry of Agriculture (national

and provincial)

MAGyP: Ministry of Agriculture

(national and provincial)

MADS: Ministry of Environment

(national and provincial)

MAGyP: Ministry of Agriculture

(national and provincial)

CAP Consejo Agrario Provincial

R INTA: Instituto Nacional de Tecnología

Agropecuaria

CONICET: Consejo Nacional de

Investigaciones Científicas y Técnicas,

National University of Jujuy

VICAM: Vicuñas Camélidos y Ambiente

INTA: Instituto Nacional de Tecnología

Agropecuaria

CONICET: Consejo Nacional de

Investigaciones Científicas y Técnicas,

Catholic University of Córdoba

INTA: Instituto Nacional de Tecnología

Agropecuaria

CONICET: Consejo Nacional de

Investigaciones Científicas y Técnicas,

CAP Consejo Agrario Provincial

RL Aboriginal Communities Transhumant rural livelihoods Sheep herders

Focus of Controversy R Captive breeding vs.

Capture-shearing-release

Genetic bottleneck

High productive breeds vs.

environmentally adapted local breeds

Multispecies grazing vs. land sparing

for guanacos

Differences in Common ground G Precautionary principle Commodities vs. specialty products Precautionary principle

R Overvaluation of science as a producer

of knowledge

Overvaluation of science as a producer

of knowledge Commodities vs.

specialty products

Imposition of urban values on the sense

of self-determination of rural lives

G, Government; R, Researchers; RL, Rural livelihoods.

FIGURE 1 | Framework for control tensions and communication pathways.

Controversial Spaces: Focus and Common
Ground
Nudler (2004), analyzes controversial spaces in science.
According to him, these spaces possess two structural properties:
focus and common ground. The “focus” of a controversial space
represents its visible region, the tip of an iceberg. The set of visible
issues is subject to controversy, discussions, and disagreements.

The “common ground” is the underwater portion of the iceberg,
invisible to the participants involved in a controversy, and
not part of the discussion. The concept of “common ground”
synthesizes the set of elements shared and not problematized at
any given time (Nudler, 2004; Rodriguez Zoya and Rodriguez
Zoya, 2014). According to Nudler (2004), these controversial
spaces allow science to evolve. However, this underlying region
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holds most of the values of societies (i.e., beliefs, concepts of
nature, political inclinations, self, and trust). Understanding
“common ground” is meaningful for management decisions,
which may result in changes of livelihoods.

Controversial spaces are typical to scientific communities
(Table 1). Disciplines share a common ground with a set
of theories, research traditions, and accumulating knowledge
leads to scientific technological progress. They discuss their
controversies through experiments, data, and debate in a
globalized community. These spaces share an established form
of communication through publications and the peer review
process, by way of which they develop. The domain of their
controversial spaces is not necessarily material. In the scientific
literature, common ground has different meanings and is used in
various ways in diverse contexts. The term is usually understood
as shared interests. At this stage, we define common grounds as
a set of shared beliefs, values, traditions, art, and emotions. This
aspect represents the underwater section of the iceberg, deeply
rooted and substantial to existence and the social belonging
of researchers.

For example, overgrazing has been the focus of controversy
for over 40 years (Bisigato and Bertiller, 1997; Mazzonia and
Vazquez, 2009; Gaitán et al., 2018). Recently, Oliva et al. (2019)
and Marino et al. (2020) focus on the causes of land degradation
is centered on complex socio-ecological drivers. However, many
scientists hold overgrazing as the primary cause of biodiversity
loss (Table 1).

A conflict can be defined as a relation between two or more in
opposition, who may or may not be violent, based on differences
in needs, interests, and goals. These differences can be real or
perceived. Conflict may arise when at least one of the parties is
perceived to assert its concerns at the expense of another group’s
interests. Controversies being at the tip of the iceberg are readily
visualized and discussed. On the other side, conflicts lying deeply
underwater are usually not discussed or solved, yet they can
be managed.

Government communities are a diverse set of people as
reflected by an average of 599 provincial and 34 national parties
between 2009 and 2019. Participants remain in their positions
according to the duration of the government administration.
These communities resolve their disputes through lobbying
and communication strategies to obtain or remain in power.
Rural livelihoods may become the battlefield of the scientific
controversial space or conflicts. Conflicts may arise frequently,
especially with the local authorities, as their access to decision-
making levels is infrequent.

The role of the state in Argentina is frequently under
debate. Political parties in government are still a major driving
force in research and innovation. The government vertex will
include the national and provincial level of authorities involved
with decision-making of the cases. The Scientific-Technological
Vertex will include INTA, CONICET and the Universities
that have researchers related to the cases. Rural livelihoods
will contain livestock keepers, farmers, and local actors with
traditional knowledge (Figure 1). In this paper, we will address
the goods provided by two species of wild camelids and
domestic livestock.

A bibliographic and existing document review was done for
the three cases. Information about laws, values and interests was
reviewed emphasizing the search of focus and common ground
of actors involved. Available data on the strategies of intervention
used in the case studies were compared. Authors have also been
in contact with the case studies for about two decades, either as
participants or outside observers.

Case Study Sites
The three case studies selected are representative of arid and
semi-arid environments in Argentina. They share overgrazing,
desertification, loss of biodiversity, and cultural erosion
problems. Researchers assign overgrazing as the major
production difficulty (Noy-Meir, 1973; UNCCD, 1994; Mazzonia
and Vazquez, 2009; Quiroga Mendiola, 2013; Gaitán et al.,
2018; Lecuyer et al., 2018). Landscape degradation affects
rural livelihoods and is currently recognized as a complex
socioecological problem involving desertification and climate
change. Aridity and overgrazing have convergent effects on
the structure and processes of ecosystems, affecting species
richness, abundance of palatable grasses, and soil functioning.
Recent research suggests that grazing management should aim
to improve species richness and palatable species, to mitigate
adverse effects of future increases in aridity on dry lands (Orr
et al., 2017; Gaitán et al., 2018; Oliva et al., 2019).

The controversial spaces will be explored within the scientific
vertex and the conflicts and tensions between the actors in
three different cases as new knowledge evolves into decision-
making (Figure 1). These case studies center on current conflicts
revolving around vicugnas (Vicugna vicugna) in the Puna
of Jujuy; transhumant creole goats in the high mountains
of Neuquén; and wool sheep—guanacos (Lama guanicoe) in
southern Patagonia.

The case studies set in different provinces share governmental
complex organization, technological, and regional economic
problems. These difficulties are related to systemic barriers
in complying with the historical agro-export model based
on bulk commodities originated from the pampas production
region of Argentina. They have differences in land tenure, their
organizational challenges, and diverse cultures.

CASE STUDIES

Vicugnas in the Puna, Province of Jujuy
People in the Puna are mostly aboriginal from kolla, quechua,
and omaguaca etnias, closely related to the Andean ayllu and
"Customs. “They value” making and deciding among all,” linked
to agricultural production (Cowan Ros and Nussbaumer, 2013).
Culturally, grazing areas are community owned, although some
villages are allocated for each family. The Law for Indigenous
Communities (Law N◦ 23302) surveyed 21,300 aborigines in the
rural departments of Yavi and Santa Catalina (INDEC, 2010).
This law allows them to gain identity and visibility in terms of
their cultural civil rights. In order to obtain rights over the land
they have used for centuries and now belongs to them, they have
to bond as a community. However, the definition of community
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within the scope of the law is rarely aligned with the local cultural
concept (Borghini, 2010; Cowan Ros and Nussbaumer, 2013).

The aboriginal people in the Puna hold mixed flocks of
sheep, llamas, donkeys, and goats (INDEC, 2010). Their ancestors
domesticated guanacos and vicugnas (Wheeler et al., 2006;
Casey et al., 2018). They possess a deep knowledge about these
species. Their weaving skill and knowledge to make a fine
poncho of vicugna, was acknowledged when it passed through
a wedding ring.

Vicugna management has been strongly influenced by
international conservationist’s pressures. By 1960, populations
were at the brink of extinction in all the areas of distribution, i.e.,
the high Andes of northern of Argentina; Bolivia, Chile, Peru and
Ecuador. Populations became isolated and underwent a genetic
bottleneck (Wheeler et al., 2006). In 1975, the existing population
of vicugnas was categorized in (Supplementary Material) of
CITES. In 1979, countries with vicugna ratified a convention
(Convenio de la Vicugna; CV), which placed conservation,
population, and fiber management under strict state control.
In 2009 the province of Jujuy passed the provincial Law N◦

5634 with a management plan for vicugna. The spirit of
the plan was environmental sustainability and socio-economic
development. It explicitly incorporates a Committee of eight
members, four representing aboriginal communities, two from
the science vertex, one from provincial government and one from
national government.

In response to international restrictive policies Argentina and
Peru, through their scientific—technological vertex, responded
with various strategies. Argentina drove a captive breeding
program in 1960 at the Experimental Station of Abra Pampa
(Jujuy). The aim was to offer productive alternatives to the local
communities. This experience was later multiplied in private
farms inside and outside vicugna distribution range and was
contested by Vicuña Camelidos y Ambiente group (VICAM)
(Vila, 2002; Vila and Lichtenstein, 2006). Peru from 1973 to
1980 with German Agency for Technical Cooperation (GTZ)
resources started management practices capturing, shearing, and
releasing (CSR) wild vicugnas in Pampa Galeras (Peru) with the
communities (Hoffmann et al., 1983). Through these experiences
Hoffmann et al. (1983) realized that local communities involved
in the CV countries are heterogeneous, with differences within
and between the communities (Rendon Burgos, 2000). These
experiences lead to two controversies.

The first controversy was around the genetic consequences
of the captive breeding systems (Vila, 2002; Arzamendia
et al., 2008). The studies on the genetic bottleneck of
Peru (Wheeler et al., 2006), promoted the controversy. Two
laboratories that represented opposed interests concluded that
heterozygosity estimates were relatively high for captive and
wild vicugna populations of Jujuy (Longo and Valdecantos, 2012;
Anello et al., 2016).

The CSR experiences in the province of Jujuy started in 2003.
Initially, VICAM researchers developed a top-down experience.
The project emphasized teaching adequate procedures to private
producers of the Puna, belonging to an Association Cieneguillas
(2003–2005) and Santa Catalina Cooperative (2012, 2014)
(Bonacic and Gimpel, 2003; Vilá et al., 2010). Initially the project

and later reports showed that the conceptual framework was
conceived as a top-down experience. The aim of the project was
to teach the interested groups how to conduct the CSR activities
(Arzamendia et al., 2014; Romero et al., 2017; Cowan, 2019,
vicam.org.ar accessed June 2020). This was the starting point of
the second controversy.

Neighboring rural livelihoods in Jujuy demanded to develop
their own CSR understandings in line with their traditional
knowledge (Romero et al., 2017). This was answered by a group of
researchers from INTA and local government officials, who from
the start used a Participatory Action Research (PAR) approach,
which incorporated community empirical knowledge of rural
livelihoods. This resulted in a bottom-up collective construction
of understanding, which was highly valued as “it meant working
together.” The process aimed to achieve a flexible CSR protocol
adapted to local socio-ecological conditions and allow a learning
cycle that positively modifies the environments that affect it
(Romero et al., 2017).

As of 2012, the communities of Yavi in Jujuy initiated
workshops. They aimed to exchange local traditional knowledge,
adaptive management, and scientific knowledge in relation to
vicugna administration, conservation, and fiber commerce trade
(Romero et al., 2017). The INTA group identified controversies
in the communities. Initially, there was a controversy within
the residents. One group considered vicugnas as a nuisance,
as the population had increased the competition with domestic
animals caused economic loss. The other group stated that
vicugnas are “sacred creatures,” belonging to the Pachamama
and should be unavailable for man to benefit from. This was
resolved partially after the CSR experience. Members of each
community assumed responsibility for taking care of vicugnas
in their territory and expressed interest in the sustainable use of
the species. The management committee has been endorsed by
community assembly formed from Law N◦ 5634. They set rules
like caring for the vicugna meanings that no one should mistreat
them, prevent attacks by dogs, and alert of poachers. Some
community groups chose to eliminate fences from waterholes to
facilitate access to vicuñas. Likewise, some community groups
decided to reserve part of the community grassland area for
exclusive grazing of vicugnas (Romero et al., 2017; Cowan, 2019).

Vicugnas raw products from captive breeding and CSR
sources are to an export company. However, disputes on property
rights within the communities and with enforcement authorities
have delayed selling fiber (Vilá et al., 2010; Wawrzyk, 2014).
For similar reasons, although there is a nearby spinning mill,
local development of innovative products is incipient, and the
distribution of benefits is unclear.

Transhumance Creole Goats in the High
Mountains of Neuquen
The Creole Goats transhumant system originally managed a
broader territory than today. Restrictions caused by the political
partition between Chile and Argentina (1850) and provincial
division disconnecting in 1955Mendoza fromNeuquén. Modern
mining, land grabbing, and fencing has reduced grazing areas.
Restrictions on the movement on public lands have economic
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and social integration impacts on these subsistence rural
livelihoods (Bendini et al., 2004).

The government vertex implemented provincial policies and
regulations that have evolved over the years. In the 1970s, the
government passed legislation banning transhumant pastoralism
due to concerns around overgrazing and subsequent depletion of
resources and environmental threat. This perception continued
in the 1980s and promoted two top-down strategies to develop
rural livelihoods. One was to convert the transhumance system
to that of afforestation with exotic species. The aim was to
offer labor through government employment replacing self-
employment of the transhumant system (Pérez Centeno, 2001;
Bendini et al., 2004). Provincial Government commissioned
feasibility studies for Mohair, dairy cows, and goat production.
They introduced transboundary breeds such as Angora, Anglo
Nubian, and Toggenburg goats, as well as Jersey and Holstein
dairy cows. During the end of the 1990s, in response to local
demands, the provincial government started providing economic
support for research and development projects (R&D). Several
programs received funding from the provincial state, with the
aim of improving commercialization opportunities. Protective
Denomination of Origin (PDO) seal for Creole ChivitoNeuquino
meat (López Raggi et al., 2010), and a market for combed
Cashmere arose as a way to optimize local income and achieve
fairer trade opportunities.

This sequence of development strategies led to a controversy
at the scientific vertex about the modes of production for
the region. One group set out with the bottom-up ideas
to recognize the adaptability and resistance of local breeds
and improve them with the active participation of the rural
livelihood subsistence and niche marketing (Pérez Centeno,
2001; López Raggi et al., 2010). INTA through researchers
and local and provincial extension services, focused on
endogenous development. This group developed a formal on
site scientific/technological knowledge. Later research concerned
the characterization of the local Creole Neuquen Goat breed,
which included health reproduction and traditional system. The
growing number of publications (Robles et al., 1999; Lanari,
2004; Perez Centeno, 2007; Zimerman et al., 2007; Cueto, 2008;
Maurino et al., 2008; López Raggi et al., 2010; Easdale et al., 2016)
proves this.

Regarding controversies in the scientific vertex: other groups
promoted another strategy for cashmere development The
CONICET and Universidad de Cordoba researchers aimed
at maximizing raw fiber production. They promoted electric
shearing for the international brokers as opposed to combing
Cashmere and elaborating goods locally (Frank et al., 2018).

The rural livelihood vertex identifies themselves as
“crianceros.” Transhumance is adapted to mountainous
environments and adverse climatic conditions marked by
seasonality. Additionally, herd movements allow an efficient
territorial occupation and use of resources (Easdale and Aguiar,
2018). A social network strongly rooted in traditions, where
members carry out diverse functions, sustains the system.
The “castronerias” are an example of the social construction
of these networks. Typical practice is to separate bucks from
the does during the off-season to avoid winter calving and to

ease the movements of the herds. Buck Keepers gather bucks
from different owners and herds, generally in inaccessible
places, mostly on public land. This practice is a key component
of the annual production cycle, allowing synchronization of
mating through “bucks effect” when males and does come
together, and therefore strict seasonality. The Law (Provincial
Law about Land Use N◦ 682) considers them illegal since it
states that “crianceros” may run only their own stock on public
land (Lanari, 2004; Lanari et al., 2007; Moronta et al., 2017).
The transhumance pastoral system maintains several species,
although the Neuquén Creole Goat is the one with the broadest
representation and cultural importance.

The system possesses traditional knowledge that sustains its
resilience and ability to adapt to the challenging environment
of the southern Andes. “Crianceros” resisted attacks to their
livelihoods, causing social resistance that still exists today
(Easdale et al., 2019). However, development of formal
scientific/technological knowledge caused changes in the way
that the government vertex (laws, resolutions, subsidies, etc.)
valued this system. The “Crianceros” have also changed. They
proudly manifest and perceive themselves as such throughout the
endogenous development of PDO (Pérez Centeno et al., 2007).

Several steps were undertaken to develop innovative products.
By the development of the PDO in 2010, the commercialization
systems improved by providing a more structured access to
market. The installation of a spinning mill in Chos Malal in
2013 helped to develop a small-scale local textile industry and
handicrafts (Maurino, 2020). Environmental transformations,
urbanization and cultural changes are drivers of change and
threaten the sustainability of the system (Easdale and Domptail,
2014).

Community-based programs or Biocultural Protocols can
offer a framework and a first step for in situ conservation
projects for animal genetic resources, making clear that the
ownership is with the communities, as well as community owned
and driven processes (FAO, 2007; Swiderska et al., 2012; Haile
et al., 2020). This transhumance system has a close connection
between communities and their Creole goat breed and has
shown adaptations to environmental changes. To generate
socioeconomic benefits in a future scenario, community-based
programs should focus on genetics, grazing, legal instruments,
and locally developed products using appropriate biocultural
protocols. Tensions within the scientific vertex evolve to conflicts
when advocating for different production systems (Easdale and
Aguiar, 2018), thereby challenging the evolution of new products
in the system. Biocultural protocols may help find pathways
to get around environmental transformations, urbanization
and cultural changes are drivers of change and threaten the
sustainability of the system.

Wool Sheep and Guanacos in the
Patagonian Province of Santa Cruz
Desertification represents a worldwide problem as reflected
in the UN-Convention to combat Desertification. Defined as
“land degradation in arid, semi-arid and dry sub-humid areas
resulting from various elements, including climatic variations
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and human activities. The cause of this problem is a complex
interaction between physical, biological, political, social, cultural,
and economic factors (UNCCD, Article 1, 1994). These complex
interactions can be seen in Santa Cruz. The historical production
system was wool from Merino and Corriedale breeds, and
more recently mutton on private lands. The three vertices
analyzed here are aware of overgrazing problems caused by this
monoculture production system.

To analyze this case study, the target will be on the National
Law N◦ 25.422/01 for “The recovery of sheep husbandry in
Patagonia.” It is likewise necessary to look into the Provincial Law
3039/08 (subordinate to National Law N◦ 22421) that established
the Provincial Program of Sustainable Management of Guanaco.
The enforcement authority for these laws is the Consejo Agrario
Provincial of Santa Cruz (CAP).

These two laws, National Law N◦ 25.422/01 and Provincial
Law 3039/08 (subordinate to National Law N◦ 22421), are legal
instruments that provide an opportunity to observe controversies
and tensions in regional development policies as they are under
different Ministeries, the MAGyP and MADS, respectively.
Throughout the drafting of these instruments, actors from the
three vertices mobilized their resources of power, within the rural
livelihood unions and individually. These unions and individuals
arranged meetings with the MADS and MAGyP authorities, as
well as CAP, in a power struggle between national and provincial
jurisdictions. Both instruments initially aimed to: (i) replace
national enforcement authority by a collegiate body that includes
provincial and rural livelihood representatives; (ii) access to
funds from Law 25.422/01 limited to sheep producers.

INTA is responsible for providing research to Law 25244
and Law 224221. MAGyP authority makes decisions based
on the research results of INTA and CAP. However, MADS
makes management decisions mainly based on the opinions of
CONICET researchers.

Scientists of this controversial space share a common ground
about the importance of conservation of grasslands. Both assume
a possibility that stocking rates (domestic and native herbivores)
can be managed around some form of forage equilibrium. They
also assume grazing of wild and domestic herbivores is additive
and that the species compete for the forage. The focus of the
controversy lies around where this equilibrium should be in
relation to stocking rates (Marino and Rodriguez, 2018; Oliva
et al., 2019; Marino et al., 2020).

The internal common ground of INTA researchers is the
belief that natural resources need to be actively managed to
produce marketable assets for rural livelihoods and urban
society. The CONICET believe wild herbivores should occupy
grasslands without domestic animals, because they believe that
livestock keepers producers always overstock, resulting in land
degradation. They advocate for land sparing because grazing
management affects guanaco populations and considers tourism
as an alternative revenue source for the rural livelihoods profits
(Nabte et al., 2013; Marino and Rodríguez, 2018).

The most abundant population of guanacos is in continental
Patagonia. A survey in 2001 estimated 220,000 for the province
of Santa Cruz. In 2013 the number of guanacos were estimated
to be 1,350,000, representing 65% of the Patagonian population

and an annual growth rate between 10 and 15% (Amaya et al.,
2001; Manero et al., 2013; Bay Gavuzzo et al., 2015; Travaini
et al., 2015). This rebound of guanacos population drew public
attention and led to further controversy among the three vertices.
Santa Cruz evolved into the classic arena of conservation—
production conflict as rural livelihoods use arguments of this
controversy to claim economic losses.

The rural livelihoods endured three catastrophic events that
followed each other in the mid-nineties. The environment was
adversely affected by convergent drivers in the 1990s. These
were a sequence of prolonged periods of drought aggravating
desertification, president Menem’s administration and economic
policy, and the eruption of the Hudson volcano in 1991
(Wilson et al., 2011; Andrade, 2012; Taraborrelli and Pena,
2017). The eruption produced 4.3 km3 volume of tephra
deposits spreading ashes over 120,000 km2 (Scasso et al., 1994;
Kratzmann et al., 2008, 2010). Following tephra fall, around
1 million domestic animals died of starvation and waterhole
contamination with ashes producing dehydration, blindness,
teeth erosion, and also human health problems (Wilson et al.,
2011). This scenario caused de-stocking and abandonment of
farms (Wilson et al., 2011; Andrade, 2012; Taraborrelli and Pena,
2017) and consequently should have alleviated grazing pressure.

In the aftermath of these events, the rural livelihoods through
the Federation of Agricultural Institutions of Santa Cruz reported
an increase of guanaco’s population between 2004 and 2014,
causing additional deterioration of grasslands (Andrade, 2002;
Wilson et al., 2011; Taraborrelli and Pena, 2017). Leaders
advocated the idea to cull guanacos for meat. This would help
to balance the overgrazing problem and provide jobs and equity
to rural livelihoods. However, this meant developing a novel
product, with accompanying laws and rules.

Santa Cruz currently supports two strategies for obtaining
novel products. Farmers advocate for culling guanacos for
meat and a mixed management to compensate for diminished
carrying capacity. Conservationists advocate for rewilding by
land sparing. However, both need to solve issues around
key monitoring activities of results. Culling guanacos needs a
very transparent socioecological monitoring system. Provincial
authorities enacted a law that temporarily stops new protected
natural areas. They demand an updated inventory of the
agricultural and non-agricultural establishments, properties, and
public and private lands in the rural area of the province of
Santa Cruz.

DISCUSSION AND CONCLUSIONS

Sustainable use controversies of rural areas are complex
because they exist in interdisciplinary and inter-institutional
environments. They are about decision-making and access needs
to lobbying resources. The three case studies discussed herein
have similarities and differences in their focus and common
grounds of the controversial spaces (Table 1). They create
networks of relationships and bonds leading to intermittent
results. Simultaneously, differences in common ground evolve
causing conflicts. Questions of for whom and who should
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perform research and decision-making in communities: the
rural livelihoods? The state? Researchers? Each case study has
particularities and styles.

Researchers have a common ground, with the end goal of
the sustainable use of vicugna and guanacos. Additionally, for
the Creole goat case study, the common ground is that this
breed can produce Cashmere fine fibers. However, in the three
case studies common ground differs among research groups.
The precautionary principle, which types of products, and
how they are obtained, represent the pathways to conflicts
because they contain political beliefs and networks forging
opposing coalitions.

Political beliefs and traditions, as well as individual
educational experiences define how the extension of experiences
are approached. Top down or bottom-up experiences hold
distinct epistemological and research consequences and they
affect rural livelihoods in various ways. The processes of the
three cases have been mixed, as they dynamically change over
time. For the three rural livelihoods, meaningful regulations
should be endogenous social constructions. The government and
the opposed groups of the science vertices recognize the right of
indigenous communities to their genetic resources in accordance
to the Nagoya Treaty. In the Puna case, this appears to contradict
the precautionary principle and the fauna legislation that
grants the rights to the provinces. The controversy over genetic
bottlenecks in both wild camelid populations faded as numbers
increased and some data were available.

Different PARmethodologies in the three case studies provide
opportunities to promote endogenous processes allowing a
range of appropriate procedures. They could be practiced to
surface the issues that seem to provide common ground but
are not, thereby helping respect cultural values among and
between stakeholders. Regardless of the method employed, it
must produce a virtuous cycle that entails reflection, learning,
and adaptation, which is facilitated by a communication strategy
involving the data obtained throughout the process. This can
increase transparency and enhances a common ground of trust
in the social construction process.

Several programs received funds from the provincial state.
The aim was to improve commercialization opportunities by
creating a Protected Denomination of Origin (PDO) seal for
meat from Creole Chivito Neuquino (López Raggi et al., 2010).
Small deharing and spinning mills to develop a market for
vicugna, Cashmere and guanaco’s fiber are presently available
near the production areas. The two vicugna groups have achieved
little progress on marketing raw or different stages of processed
products. Only one slaughter-house is permitted to collect and
export the culled guanacos meat. As the program is recent, little
data exist about how rural livelihoods market the product and
culling effect. Access to the markets is still a problem to the
rural livelihoods for the three case studies as they are remote
from commercial centers, transportation, and communication
(Figure 1).

Space and time scales are different for each vertex. The rural
livelihood timescale occupies three generations and a variable
distance between its animals and the nearest town. Researcher’s
timescales depend on project’s lifespan or their interest in

their professional life (i.e., three to maximum 40 years). Their
landscapes run between their institution, the field of research, and
global contacts. Theoretical governments’ turnover rate occurs
every 4 years, therefore their timescale is short and survival
depends on power of coalitions. Their landscape is contained
in the province and connections to the central government.
Consequently, networks and identities may change over these
different life courses. Similarly, life histories of products and
marketing strategies change. The outcomes are tensions and
disputes that challenge the ability to attain the sustainability goals
initially set by each group. Moments of success are followed by
moments of destruction. These depend on the type of alliances
achieved and on transforming the processes in the hands of
few actors or leaders. Amplifying responsibilities for community
processes appropriated by as many players as possible, may
represent a future strategy of sustainability.

Following Nudler’s (2004), Voß and Bornemann (2011), Hill
et al. (2013) controversial spaces may offer leverage points by
reframing the controversies and adding value to negative results.
These experiences were conspicuously absent from the literature.
A long-term joint monitoring of these experiences would also
help to leverage controversy to enrich future sustainability. As
is common with wicked problems, there is no unique answer
to the three case studies analyzed here and this manuscript
has created more questions than solutions. However, the case
studies do have overlapping solutions. For example, long-term
multispecies grazing opportunities are available for the three
case studies. Ultimately, it depends on how actors in the
vertices can acquire flexibility in their common ground to face
catastrophic events.

Public policies have evolved into elements of struggle for
all engaged actors. Policies have altered the structure and the
way of approaching programs offered to rural livelihoods in the
provinces. In the three case studies, participants began making
their requests for legal status of land tenure, use of territorial
spaces, and appropriate technologies, which translated into
strengthening the organization of livelihoods. However, cultural
diversity and cohesion also suffer erosion in the adaptation
process (Bendini et al., 2004; Walter et al., 2007; Borghini, 2010).

The scientific and technical teams fulfilled a role that
began to drive the different sector interests according to their
visions and epistemologies, which also evolve over time. The
dynamics of the players in these state policies allows us
to perceive the state as an actor that is neither monolithic
nor homogeneous. Multidirectional and often contradictory
thought processes are in competition for resources between
institutions and for the support from society, at a given
historical moment.

A difficulty to assess progress of programs is the absence
of shared quality information and data among all actors.
This lack of trust among actors delays learning and
adjusting as indicated by the continuous evaluation of
outcomes. There is a need for a system that shares results
within government, the science community, and rural
livelihoods, containing and acknowledging controversies
(bottom up and base down, etc.). The system included in
the construction and development of the programs should
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help to build trust and help learn and adapt according to
ongoing results.
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