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Mountain tourists are mostly looking for a peaceful, 
quiet and harmonious environment to spend 
their vacations, to hike around and to enjoy the 
local life and the idyllic scenery. However, the 

mountains of the world are often not as peaceful, harmonious 
and idyllic as expected. Many mountains are hotspots of bilateral 
or international conflicts, e.g. in Kurdistan, Southeast Asia, 
the Himalayas or Africa. Along the Andes there is no country 
without contested boundaries. Added to international conflicts 
in many parts of the Andes are conflicts between different 
ethnic groups, political parties, guerillas and paramilitaries, 
economic concerns, but also between ecologic and economic 
interests. Little et al. (1981) – with Jack Ives as a co-author – 
demonstrated how the concept of Biosphere Reserves may lead 
to environmental protection and regional development in the 
Andes. 

Armed conflicts undermine any attempt at sustainable 
development. Below I shall analyze how the activities under-
taken within the framework of the UNESCO Biosphere Reserves 
have contributed to pacifying a conflict area and turning it into 
a region of sustainable and peaceful development. This article is 
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dedicated to Jack Ives, who – together with colleagues who are 
sometimes known as the ‘mountain mafia’ – turned the attention 
of the international public and their political representatives on 
the problems and the potential of mountain regions. Chapter 13 
of the Agenda 21, formulated in the 1992 Global Conference in 
Rio, is a result of these activities, and it strongly supported the 
transformation of our case study area into a model region of 
peaceful and sustainable regional development. 

Fig 1. Jack Ives visits Innsbruck, with the Borsdorfs;  
end of November 2011. 
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COLOMBIA – A CONFLICT REGION
An outstanding example of an Andean conflict region is 
Colombia. Since gaining independence, this country has suf-
fered a series of armed controversies, like the 1000-day war 
(1899–1902) between campesinos and latifundistas, or the mas-
sacre of Ciénaga in 1928, a conflict on the banana plantations of 
the United Fruit Company. 

This culminated in the era de la violencia (1948–1958). 
Even after the two enemy parties (Conservative and Liberals) in 
1958 had joined forces in a ‘National Front’, the country did not 
find peace. When, during the violencia, communist and other 
leftist activists founded independent republics within the state, 
best known of which was the Republic of Maquetalia, they also 
founded the Fuerzas Armadas Revolucionarias Colombianas 
(FARC) to protect these renegade territories. This was the start-
ing point of the Colombian guerrilla, even though the FARC 
was officially not founded until 5 May 1966, two years after 
the conquest of the Maquetalia Republic by a coalition of the 
Colombian Army and armed forces of the CIA. 

Another Colombian guerilla group, the National Libera-
tion Army ELN, has existed since 1964, strongly influenced by 
the ideas of Che Guevara and the Cuban socialist experiment. 
And in 1970, the 19th of April Movement (M-19), less dogmatic 
than the older group, detached itself from FARC. In 1991, M-19 
even became a legal party competing for seats in the Colombian 
parliament. 

The guerilla organizations were originally based on Marx-
ist ideology. Fought by right-wing paramilitary units from 
about 1983, they focused increasingly on the drug business and 
did not stop at bank robberies, kidnapping and other criminal 
acts. Violence against civilians was perpetrated not only by the 
Colombian guerilla but also by the paramilitary units. 

Another field of conflict in Colombia has been the strug-
gle for land rights between campesinos and indigenas, also 
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Fig 2. Armed policemen in the village of Puracé,  
southeast of Popayán. 

Fig 3. Land conflicts in the Río Piedras Basin in 1990 and 2010.
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accompanied by violence against people and property. The con-
flict regions were those in which numerous indigenous tribes 
struggled for their traditional rights against colonizing Colom-
bian minifundistas. 

THE RÍO PIEDRAS BASIN AS AN AREA OF CONFLICT
One of the conflict regions is the Río Piedras Basin, located 
within the Cinturón Andino Biosphere Reserve in southern 
Colombia, near the city of Popayán. It has been an operative 
base for the FARC, which occasionally used the visitor center 
of the biosphere reserve as a regional headquarter, attacked by 
paramilitaries. Fig 2 demonstrates actual security measure-
ments in the Río Piedras Basin. 

Bloody conflicts also occurred between the local indios 
and campesinos. They were motivated by the unclear legal sta-
tus of land rights (the indios own their land jointly, while the 
campesinos have individual rights), but the conflict has inten-
sified with the effects of climate change. These endanger the 
natural resources on which their livelihood is based. In 1990, 
about 36 land conflicts were reported across more than 50% of 
the territory. By 2010, only 16 conflicts remained and are now 
confined to less than one fifth of the Río Piedras Basin (Fig 3). 

THE CINTURÓN ANDINO BIOSPHERE RESERVE
Biosphere reserves are conceived as model regions of sustain-
able development (Batiss 1997, Schaff 2003). Cinturón Andino 
Biosphere Reserve covers an area of 8550 km² in the Central 
Cordillera of Colombia and reaches into the Macizo Colom-
biano where the Central, Eastern and Western Cordillera 
merge (Fig 5a and Fig 5b). This extremely humid area plays an 
essen-tial role as a water tower and as a hotspot of biodiver-
sity. The natural vegetation consists of montane rainforest (to 
approx. 2000 m.a.s.l.), cloud forest and the Andean highlands 
of the páramo (at approx. 3200 to 4000 m.a.s.l.). The páramo 
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in particular has an enormous water storage capacity and feeds 
some of the largest rivers in the country, e.g. Río Magdalena, 
Río Cauca and Río Caquetá (Fig 4). However, long-term human 
intervention has affected the water storage capacity of the eco-
systems and the geomorphologic processes in the catchments. 
As a consequence, the runoff and sediment transport patterns 
and the landslide susceptibility have changed (Harden 2006). A 
line of active strato-volcanoes exists along the Central Cordil-
lera, the highest of which are the Nevado del Huila (5364 m) 
and the Puracé (4756 m).

Fig 5 shows the location of the study area. The core zone of 
the biosphere reserve is formed by three national parks (Nevado 

Fig 4. Páramo in the Río Piedras Basin.
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del Huila, Puracé and Cueva de los Guacharos), while the buffer 
and development zones have largely been converted into farm-
land. Part of the rural population are self-ascribed members of 
an indigenous community, organized in indigenous reserves 
with their own legislation, and referred to as indígenas, in 
contrast to the campesinos, who do not belong to such a com-
munity (Borsdorf et al. 2011).

The present paper focuses on the Cuenca Río Las Piedras, 
located in the buffer and development zones of the biosphere 
reserve on the western side of the central Cordillera, close to 
Popayán (Fig 5c). It is named after its main river Río Las Pie-
dras, draining to the Río Cauca. With an area of 58 km², the 
catchment ranges from approx. 1900 m a.s.l. to 3800 m a.s.l. 
The closest meteorological station is located in Popayán, with 
an average annual precipitation of 2000 mm. The precipitation 
in the ungauged Cuenca Río Las Piedras is certainly higher and 
increasing with altitude due to topographic effects.

The natural vegetation ranges from montane rainforest 
to cloud forest and páramo, with cloud forest making up the 
largest portion. Most of the forest has been converted into farm-
land, but some of the remaining patches are conserved within 
the framework of the Red de Reservas (see below). However, 
many of these protected ecosystems are secondary rather than 
primary forests. Part of the catchment has also been reforested 
with alien tree species (Eucalyptus spp., Pinus radiata).

PEACE THROUGH CLIMATE CHANGE ADAPTATION
When the Cinturón Andino Biosphere Reserve was designated 
in 1979, it provided an opportunity for solving the problems 
of the region, including those of the Río Piedras Basin located 
in this reserve (Fig 5). However, to achieve those ends, it was 
also necessary to expel the guerilla and paramilitary units, 
which took until about 2002. In 2001, a first attempt was made 
by the foundation of the Asociación Campesina (Farmers’ 
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Association) ASOCAMPO (Salamon et al. 2001) as a Civil Soci-
ety Organization. 

With the increasing importance of neoliberalism in Latin 
America in the 1980s, the national governments sourced out 
many of their social and environmental duties. This devel-
opment encouraged the formation of non-governmental 

Fig 5. Location of the study area. a) national overview, b) Cinturón 
Andino Biosphere Re-serve, c) Río Piedras Basin. The numbers 1–10 

denote the farms investigated in Borsdorf et al. 2013. 
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non-profit organizations or civil society organizations (Sala-
mon et al. 1999), many of which dealt with environmental 
issues (Bryant and Bailey 1997). In the early 1990s Price et 
al. (1994) counted approximately five hundred environmen-
tal non-governmental organizations operating at national and 
regional levels, as well as several thou-sand local organizations 
throughout Latin America, compared to approximately fifty 
environmental organizations operating at national level in 1979. 
In Colombia, the water user associations in the Cauca Valley 
are an example of this development. Such associations have 
formed in twelve tributary watersheds to protect the freshwater 
sources. They operate as public-private partnerships collecting 
funds, and their projects are implemented by the regional water 
authority (Echavarría 2002).

Initially, the primary goal of ASOCAMPO was to medi-
ate the ongoing conflicts between the indígenas and the 
campesinos. One decade later, ASOCAMPO concentrates on 
promoting the implementation of sustainable agricultural tech-
niques under climate change conditions. Its major goals are (1) 
to preserve the ecological integrity of the catchments; (2) to 
promote ecological agriculture; (3) to foster cooperation within 
the community; and (4) to conserve the natural resources in the 
area. In a broader sense, the activities include the improvement 
of the infrastructure and capacity-building for the farmers. By 
2011, sixty-four fincas (ranches) had joined the association.

The Red de Reservas (Network of Reserves) is closely 
related to the activities of ASOCAMPO. It is an instrument of 
the Reservas Naturales de la Sociedad Civil (Natural Reserves 
of the Civil Society, RNSC), the only category of protected areas 
on private property (Langholz and Lassoie 2000; Langholz 
et al. 2001) under the umbrella of SINAP. The 54 fincas that 
have joined the Red de Reservas must set aside a certain share 
of their land from agricultural activities and allow the largely 
undisturbed evolvement of the ecosystems. In the Cuenca Río 



53

Las Piedras, this protected land is usually primary or secondary 
cloud forest essential for the conservation of biodiversity and 
for the supply of clean water. The size of those protected forest 
patches varies between 0.1 ha and 10 ha.

The foundation of ASOCAMPO was accompanied by 
the establishment of the Fundación Río Piedras in 2001. This 
municipal institution is constituted by the municipality of Pop-
ayán, the Cabildo of Puracé (the land owner of the indigenous 
community) and ASOCAMPO. Only one year after its foun-
dation, a Pact of Cohabitation (Pacto de Conviviencia) was 

Fig 6. Campesino explaining the goals of ASOCAMPO. 
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formulated, in which campesinos and indios agreed to solve 
their conflicts peacefully. To this day, it serves as a basis for legal 
security for all inhabitants of the Río Piedras-Puracé territory. 

The way to achieve this goal is through participation. 
Assemblies, workshops, cultural events for mutual understand-
ing, school education and adult education programmes have 
been the instruments. The pact also formulated a common goal 
beyond pacification: to face the challenges of climate change. 

Fig 7. Biofábrica – the Río Piedras system of compost production.
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Agricultural production for subsistence and the local market 
is the economic basis for both indios and campesinos, and 
the increasing variation in precipitation is adversely impact-
ing agriculture. Dry ‘El Niño’ years are followed by extremely 
wet ‘La Niña’ years, and normal precipitation years have almost 
disappeared. Drought, heavy rainfalls and extreme weather 
events like thunderstorms, heat waves and extreme cold periods 
endanger the harvest. The effects of warming are less important 
(between 1960 and 2000, the maximum temperature in Puracé 
increased from 13.6°C to 16.0°C, the minimum from 4.0 to 
6.0°C, the daily average from 9.07°C to 9.53°C). 

Reduced agricultural production, severe problems with 
securing sufficient food supply for the farmers in dry and 
wet years, plant diseases, soil erosion, floods are the conse-
quences of climate change in the region, which could already 

Fig 8. Bioengineering to secure year-round access to the  
Río Piedras region.
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be observed before the Pact of Cohabitation. The common 
challenge in confronting this change through the joint efforts 
of indígenas and campesinos has led to peaceful joint adapta-
tion strategies, devised in assemblies and workshops. Education 
for children and adults has accompanied this strategy. For plant 
health, the farmers agreed to use organic farming methods, to 
make compost in so-called biofábricas (Fig 7) and to establish 
organic plant nurseries of their own with organic seed produc-
tion. To combat erosion, they approved the use of earthworks, 
terraces, drainage, protective forests and bioengineering (Fig 
8). Wind-break plantations now protect the plantations from 
wind erosion. Portion grazing now is quite common in the area. 
Mixed cultures have replaced the former monocultures (Fig 
9). Most farmsteads have been equipped with systems of water 
supply. With bioengineering, the principal road has been made 
accessible even during extreme weather events. And, last but 

Fig 9. Mixed cultures: corn and beans in perfect harmony.
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not least, farmers’ schools help to increase the human capital.
For education and dissemination of organic farming 

methods, a system of mother-child-grandchild fincas has been 
installed. In this system the function of the mother farm is to 
demonstrate and disseminate methods of food production, 
farming, forestation, environmental protection, and water sup-
ply. The child farm is meant to apply these methods, especially 
for food security, sustainable cattle breeding, environmental 
protection, and water supply. The grandchild farm then starts 
with the most important goal: the guarantee of food security 
(Fig 10). 

Large parts of Colombia, and to an important degree the 
population of the neighboring city of Popayán, benefit from the 
activities of indígenas and campesinos in the Río Piedras Basin. 
The basin provides ecosystem services for the adjacent towns 
and the lowland population in the Río Cauca region. These 
include clean water, fresh air, provision of highland agricultural 

Fig 10. The system of dissemination of sustainable agriculture 
methods in Río Piedras.
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and forest products, and leisure activities in a healthy highland 
environment. All these functions were endangered by inappro-
priate agricultural techniques, by the use of chemical fertiliz-ers, 
biocides, air pollution, increasing soil erosion, and the loss of 
biodiversity. There is no doubt that – in addition to pacification 
and social coherence in its neighborhood – the municipality 
of Popayán involved itself in the process of sustainable devel-
opment in the Río Piedras Basin to preserve these ecosystem 
services for its population. 

CONCLUSION
The example of the Río Piedras Basis demonstrates that pacifi-
cation in a mountain region which had suffered severe conflicts 
for decades is possible when a common interest – in this case 
adaptation to the challenges of climate change – leads to joint 
action based on stakeholder participation. Biosphere reserves 
can support such attempts. Cooperation and collaboration, 
based on shared objectives, has led to sustainable climate change 
adaptation by organic farming, environmental protection and 
to mountain region development that is sustainble for current 
and future generations. Thus, the three pillars of sustainability, 
ecological protection, economic stability and social coherence, 
are achieved, based on better understanding between all ethnic 
and cultural groups involved and on joint actions. 
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