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Chapter

Horizontal and Vertical
Archipelagoes of Agriculture and
Rural Development in the Andean
Realm

Christoph Stadel

Abstract

The tropical Andes offer a unique mosaic of physical and human environments.
Since the pioneering field research of Alexander von Humboldt over 200 years ago,
the Andean realm has been considered as a model for an intricate altitudinal zona-
tion of climate, vegetation and agriculture. In addition to this, latitude, proximity
to the Pacific Ocean or Amazon Basin, topography, hydrology and geomorphology
enrich the variety of landscapes. In terms of agriculture and rural development,

a corollary of other factors shapes the human landscape. Particularly significant
among them are the ethnic affiliation of the population with their cultural heritage,
the colonial and post-colonial imprint, land tenure, accessibility to roads and larger
settlements, agricultural and non-agricultural opportunities, the access to and
acceptance of innovations and modernization, and also the resilient capability of
the rural population to adapt to climate change and to new cultural, social, eco-
nomic, and political conditions. This chapter attempts to explore, in a summarizing
fashion, the agricultural and rural archipelagoes of the tropical Andes in their hori-
zontal and vertical dimensions. In a concluding part, the author critically examines
some rural scenarios and postulates a “campesino-oriented development”.

Keywords: tropical Andes, rural and agricultural archipelago, horizontal and vertical
zonation of landscapes, campesino-oriented development

The most profound meaning of the Andes comes not from a physical description,
but from the cultural outcome of 10 millenia of knowing, using, and transforming
the varied environments of western South America ([1]: 34).

1. Introductory remarks

Tropical mountain environments can be approached in a three-dimensional
perspective taking into consideration the horizontal or lateral as well as the vertical
dimensions of geographical space: Zimmerer [2] speaks of “vertical environments”.
In the case of the tropical Andes, the configuration of the natural environments and
of the human landscape is further differentiated by the extent of the Cordilleras
on both sides of the Equator from the Caribbean coast (about 11°N) to the tropic of
Capricorn (about 23.4°S). Facing the Pacific Ocean with its different ocean currents
on its western side and the vast interior, lowland areas of the Orinoco, Rio Negro
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and Amazon watersheds to the east furthermore result in a marked landscape
contrast as one crosses the mountain ranges and highland basins from west to east.

As early as 1807, von Humboldt and Bonpland described the vertical arrange-
ment of ecological zones in their famous illustration of climate and vegetation
of the Chimborazo in Ecuador [3]. Troll [4, 5] and Lauer [6-8] described and
compared the altitudinal zonation of climatic factors and vegetation in tropical
mountains in general and also specifically in the Andes. They distinguished the
principal zones of the tierra caliente, the tierra templada, the tierra helada and the
tierra nival or nevada from the base to the top of high tropical Andean mountains.
They further differentiated between the humid, semi-humid, semiarid and arid
Andes and illustrated these zones by their famous three-dimensional altitudinal
and latitudinal models. They also showed that the climatic characteristics of the
tropical Andes have a major impact on land use, settlements and agricultural activi-
ties. Of great significance are in particular critical temperature thresholds, e.g. for
the growth of specific tropical cultigens and of the occurrence of frost. In terms of
humidity levels, the humid and semi-humid Andes are characterized by between
12 and 7 humid months (precipitation higher than potential evaporation), the arid
and semiarid Andes by 6 to 12 arid months (evaporation higher than precipitation).
In a generalized model, the author attempted to portray the altitudinal zonation of
ecology, agricultural land use, settlements, and health risks for the humid and the
semiarid and arid Andes (Figure1).

A pioneering contribution to the concept of altitudinal ecological and human
zonation was made by Murra [9, 10]. He states that life of the rural Andean world
was shaped by the “verticality” of ecological conditions and that families, vil-
lages and ethnic communities have traditionally attempted to control as many
micro-ecological zones as possible (Control Vertical or Mitimagkuna), the so-called
archipiélagos verticales. Drawing on Murra’s work and based on his own research,
Brush [11-13] distinguished three major types of control and integration of Andean
ecological zones and resource areas. The “compact type” is one in which different
ecological zones occur in close proximity to each other and are easily accessible
to the community. In the case of the “archipelago type”, the ecological zones used
by a group of peasants are more distant from each other and are often separated
by unused areas, thus requiring more extended travel times. This may require the
establishment of a series of permanent or semipermanent “colonies”, away from
the home community, in these different ecological zones, as well as a system of
exchanges between the home community and the colonies based on reciprocity and
redistribution. In the “extended type”, each peasant group exploits a single or a few
ecological zones, often specializing in certain products, and exchanges goods with
other groups living and exploiting other ecozones ([11]: 292-295). In a summarizing
overview, Forman [14] has discussed the “verticality concept” with its implications
and applications for the Andes. She comes to the conclusion that the verticality
models still provide useful guidelines for rural development in the Andes.

In a rather provocative paper, Allan [15] had rejected the “environmental deter-
minism” of traditional altitudinal zonation models, arguing that they are “no longer
suitable for characterizing mountain ecosystems now that human activity is directed
to new motorized transportation networks linked to a wider political economy
and no longer dependent on altitude” ([15]: Abstract, 185). Instead, he proposed
an “accessibility model” of land use in a hypothetical mountain landscape. While
mountain geographers would agree that a simplistic and unrestricted environmental
determinism has to be rejected, many of them (among them [16]: 197-198), based
on their empirical findings, have taken the position that mountain people for a long
time have adapted to the geofactors of altitude, relief, distance, climate, vegeta-
tion, soil and hazard exposure, while recognizing that new developments, among
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ECOLOGICAL AND AGRICULTURAL ALTITUDINAL ZONES
of the humid and semiarid/arid Andes
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Figure 1.

Note: The altitudinal values in the diagram
are averages or approximations; in specific
cases, other altitudinal thresholds may apply.

Altitudinal zonation of ecology and agricultural land use in the tropical Andes (Stadel 1989).

them accessibility, transportation and intensified lowland-highland interactions,

have influenced and modified human activities in mountains. In his rural research

in Ecuador, Peru and Bolivia, the author [17-20] identified a vast array of factors
influencing agricultural activities and rural land use:

e Altitude and relief configuration, erosion and sedimentation.

* Distance, proximity or remoteness to service centres and core areas.

* Climate, vegetation and soils.

e Natural hazards.

Principal settlement zone

Principal settlement zone
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¢ Conservation measures.

* Access to and distribution of water: precipitation regimes, water rights and irri-
gation schemes.

* Cultural and spiritual traditions and local perceptions and practices.

* Age and nature of settlement process.

* Population parameters: age and gender structures and mobility and migration.
* Land tenure, land ownership, water rights and land reforms.

* Access to acceptance of innovation, modernization and new technologies.
* “Conscientization” levels, education and training.

* Local, regional, national and global market conditions.

* Alternative economic activities and employment opportunities.

* Access to capital and investment opportunities.

* Transportation and communication and social infrastructures.

* Local leadership and community initiatives.

* Exogenous impact of business ventures, governmental programmes, non-
governmental intervention and influences of “expatriates” (e.g. remittances,
investments).

2. Horizontal and vertical agricultural and rural spaces in the tropical
Andes

For along time, agriculture has been the backbone of the rural economy and
employment and has been the basis for ancient civilizations in the tropical Andes.
Andean agriculture is characterized by a great variety of production systems,
land-use forms, types of cultivated plants and domestic animals and forms of
pastoralism. Due to the constraints of altitude, slope, climate, soil, forest cover in
humid parts and barriers of difficult accessibility, only a limited part of the Andean
realm is suitable for agriculture. The agricultural core areas are situated in the larger
longitudinal and transverse valleys (e.g. the valleys of the Magdalena and Cauca
rivers in Colombia; the Patate-Pastaza rivers in Ecuador; the Marafion, Santa Marta
and Mantaro rivers in Peru; the Rio Grande in Bolivia; the Central Valley in Chile;
as well as the river oases of the semiarid and arid of the Pacific realm in Peru and
northern Chile). Other favored agricultural regions are the highland basins (e.g.
in the Sabana of Bogota), the cuencas or hoyas in Ecuador and the wide Altiplano in
southern Peru and Bolivia, especially the shores of Lake Titicaca with their favor-
able microclimate. In addition, the inner flanks of the Cordilleras in the climatic
zones of the tierra templada and tierra fria are intensively used agrarian regions. In
contrast to the old settled and agriculturally used Andean realm, newer agrarian
colonization zones and rural pioneer spaces have emerged at the eastern Cordilleran
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flanks and valleys in Colombia, Ecuador, Peru and Bolivia. Nonagriculturally
oriented core areas are the urban-rural continuum regions of the major cities
and metropolises, as well as the larger mining zones and manufacturing districts.
Furthermore, population concentrations have developed along major transporta-
tion corridors and around principal ports and airports (Figure 2).

Andean agriculture is characterized by a pronounced altitudinal zonation, a
result of thermic, hygric and edaphic differentiation. Following the classical alti-
tudinal ecological “belts” from the warm lowlands to the cold highest parts of the
ecumene, the tierra caliente, tievra templada, tievra fria and tierva helada, Borsdorf
and Stadel [21] distinguish the following major agrarian zones:

1. Tropical lowland rain-fed farming (Campo de Lluvia) in the tierva caliente
(from sea level to about 1000 m in the humid Andes)

2. Tropical lowland irrigation farming (Campo de Riego) in the tierra caliente in
the semiarid and arid realm

3.Extratropical agrarian foothill zones (foremost the Chilean longitudinal valley
and the foothill regions in northwestern Argentina)

Figure 2.
Chimborazo region, Ecuador (Photo credit: Stadel).
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4. Agrarian areas of the tropical Andes in the altitudinal zones of the tierra
templada and tierra fria (about 1000 to 4000 m)

5. Upper zones of field cultivation and pastoralism in the tierra helada (approxi-
mately 4000 to nearly 5000 m)

It is evident that water supply, water rights, water use and the management of
the water resources are crucial for agriculture and rural sustainable livelihoods.
Permanent, periodic or seasonal water scarcity and the high demand and diverse
use of Andean water resources by a variety of decision-makers and often conflicting
interest groups make water a critical ecological, cultural, economic, social and politi-
cal issue and challenge. For instance, the excessive water consumption of the irrigated
plantations of export-oriented river oases of coastal Peru threatens the water supplies
for small-scale farming and rural communities in the upper watersheds. A voracious
consumer of water is the powerful mining sector with its dramatic impact on the
natural environment, the ensuing critical shortage and the contamination of water
in the surrounding rural areas and the landscape degradation. More recently, the
water demands in major tourist destinations (e.g. the Cordillera Blanca region, Cuzco
and the Valle Sagrado in Peru) may conflict with the interests of farmers and rural
residents in these areas. Conflicts may also arise in the use of water between the upper
and lower parts of watersheds, between indigenas and non-native regions, between
latifundistas and minifundistas and between urban and rural areas.

In a detailed study of a landscape profile of the Ecuadorian Sierra, Stadel [17, 18]
investigated the complex ecological, agricultural and rural mosaic from the upper limit
of agricultural activities and settlement at the foot of Chimborazo (about 4200 m)
through the high mountain basin (Cuenca) of the city of Ambato and the Patate and
Pastaza valleys to the foothills of the Eastern Cordillera (about 900 m). Along this
altitudinal profile, the following land-use zones can be identified (Figure 3):

1. The sparsely settled pasture regions of the cool humid pdramo at the upper
limit of sporadic settlement and patchy niche field cultivation 3200 to
4200 m). The mostly indigenous population suffers from climatic stress and
poor access to the market centres of Ambato and Guaranda; however, the
indigenas control a large part of the regional water resources.

Study Areas

1 Pilahuin (Native communities) 3 Santa Rosa-Salasaca 5 Bafios 0 10 20 km

2 Pilahuin-Juan Benigno Vela 4 Cotalo-Patate 6 Rio Negro-Puyo

Figure 3.
Study region Chimborazo — Puyo, Ecuador (Stadel 1989).
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2. The upper zone of intensive arable farming (2800 to 3200 m). A vast array of
crops is cultivated, mostly in seasonal or annual rotation. In the lower parts,
precipitations tend to be insufficient and unreliable, and irrigation becomes
necessary.

3.The high mountain basin (Cuenca) of Ambato, including the adjoining inner
Cordilleran slopes (2500 to 2800 m), a mixed urban-rural space. Rural popula-
tion clusters are located around the dynamic regional market centre of Ambato
and are specializing in productive fruit and vegetable growing and also rely on
job opportunities in the city. The climate is semiarid, and agriculture depends
on irrigation. In the southeastern part, the small enclave of the Salasaca native
community gives the cultural landscape a distinct identity.

4.The agricultural core region along the Patate valley and a major highway cor-
ridor to the Oriente, the gateway to the Amazon lowlands (2000 to 2800 m).
In the deeply entrenched valley floor, a highly productive irrigation-based
hacienda—and minifundio—agriculture contrasts with a mixture of irrigated
and nonirrigated small fields. Here, a mixture of vegetables, cereals and fodder
crops is grown in a variety of traditional rotation cycles on steep slopes. Above
about 2600 m, the irrigation-based agriculture gives way to a mostly seasonal
and rain-fed agriculture. The urban centre of Pelileo, located on the major
highway to Ambato and the Oriente, is the principal market centre of the
region and a new centre of textile manufacturing, especially a production of
jeans for national and international markets.

5.The temperate humid part of the Pastaza valley (1200 to 2000 m). This section
is located in the ecological zone of the tierra templada and benefits from the
rains which reach this valley from the Amazon lowlands. In the narrow valley
floor and lower slopes, a variety of subtropical and tropical fruits and vegeta-
bles are grown. In the higher reaches, a mixture of different cops of a tempera-
ture, cooler climate. As one proceeds further downstream, the steep slopes are
increasingly covered with a dense humid montane forest. The centre of this
section is Bafios, a regional service centre, a popular site for Ecuadorians and
also foreign visitors, as a pilgrimage site and a recreational destination because
of its mild climate and thermal waters.

6. The lowest part of the landscape profile, located in the tierra templada and
higher parts of the tierra caliente (900 to 1200 m). This is a permanently warm
and very humid zone, characterized by recent colonization agriculture, and a
dispersed linear pioneer settlement stretching along the highway. Here, a wide
selection of tropical crops is grown in the valley and on patchy forest clearings
on the mountain slopes. At the exit of the Pastaza from the Cordillera, the city
of Puyo is the booming regional multifunctional centre.

Zimmerer [22] has pointed out that “overlapping patchworks of farm special
units are characteristic of the mountain landscapes of Andean regions of Peru
and Bolivia. Patchiness and overlap...are shaped by the broad tolerances of major
crops, high variability/low predictability of habitat factors, multifaceted cropping
rationales of cultivators including their linkages to extraregional influences, and,
to varying extents, the sociospatial coordination of crop choice among farmers™.
Zimmerer arrived at this conclusion from detailed field studies within the two com-
munities of Pampa Churigua (farmland range 2800 to 3450 m) in the Department
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of Cochabamba, Bolivia, and of Mollomarca (farmland range 3100 to 4100 m) in
the Cuzco Department of Peru. Although a maize/cereal zone of the lower slopes
can be distinguished from an upper potato/tuber zone), a considerable mixing of
a variety of crops, a patchiness of land parcels and an elevation-related overlap of
crop types can be observed. In another contribution, Zimmerer [23]) states that
“integrating the conservation of biodiversity by smallholder farmers with agricul-
tural intensification is increasingly recognized as a leading priority of sustainability
and food security amid global environmental and socioeconomic change”. This will
contribute to an in situ conservation of agrobiodiversity and enhance the smallhold-
ers’ resilience.

The traditional pattern of agricultural land use has been profoundly altered
in some areas by the locational influences of accessibility to highway arteries and
regional market centres (Figure 4). Where topography, soil quality and irrigation
potential exist, a specialized cultivation of vegetables, fruit and flowers serves
the urban market, in some cases even international markets (e.g. the plantation
of cut flowers for global markets in the Sabana de Bogotd) (Figure 5). Other
agricultural cores of a specialized, export-oriented agriculture have developed
because of an early valorization of favorable ecological conditions (e.g. the
coffee-growing zones of the tierra templada in Colombia), or they have been the
result of modernization, new technologies and entrepreneurial initiatives (e.g.
the cultivation of special vegetables such as asparagus for world markets in the
river oases of coastal Peru). Other important specialized agricultural zones are
the wine-growing areas of the Central Valley of Chile and of the Cuyo region of
Argentina or the legal or illegal plantation of coca bushes on the humid eastern
side of the Andes in Bolivia, Peru and Colombia. New consumer demands may
also entail a specialization of agricultural strategies. Examples for this are the new
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Figuress.
Greenhouses of commercial flower cultivation, Sabana of Bogotd, Colombia (Photo credit: Stadel).

quinoa monocultures in the Lake Titicaca region or expanding alpaca breeding on
the Bolivian Altiplano. While this specialization may bring enhanced economic
benefits to the region, the potentially negative impact on the ecology, regional
water resources, land tenure, traditional land use practices and potentially higher
farming risks cannot be ignored [19].

3. Peri-urban clusters

Metropolitan centres and other important regional capital centres and economic
centres have experienced major population growth rates and areal expansions.
This has resulted in a massive planned or uncontrolled urban-rural interface of
a wider surrounding region and to the emergence of major peri-urban clusters
([21]: 184-188 and 191-192). While this urbanization may bring to the region
new housing, attractive landscape amenity sites for affluent urbanites (so-called
parcelas de agrado and ciudades valladas, Figure 6), new employment opportuni-
ties or enhanced infrastructures, the negative impacts of this “urban invasion”
often prevail ([24]: 239). Land speculation and soaring land prices are threatening
the survival of small-scale agriculture and the traditional rural livelihoods by a
consumption of often fertile irrigated agricultural land and by diverting the water
resources from irrigating the fields to a use for urban households and commercial
needs. Driven away by this urbanization process, agricultural smallholders are
faced with the options of incorporating themselves into the urban agglomera-
tion, to intensifying land use on their remaining plots or to seeking alternative
new agricultural areas. Haller [24] has found that farmers in the Huancayo basin
have expanded or intensified field cultivation in the higher suni [25] altitudinal
belt (3500 to 4000 m), a marginal and poorly accessible agricultural zone with
steep and nonirrigated slopes not suitable for year-round cultivation. Using the
example of the regional city of Huancayo and the lower Shullcas Valley, Haller and
Cérdova-Aguilar [26] have demonstrated that urbanization puts pressure on agrar-
ian land use, endangers the environmental integrity of the region and impacts the
Huaytapallana Regional Conservation Area.

In the Andes, these agglomerations of a dynamic and multifunctional urban—
rural continuum represent the most important areas of population growth, land use
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Figure 6.
Ciudad Vallada Piedra Roja, Chile (Borsdorf and Stadel 2015).

conversion and excessive densities of buildings and infrastructural developments.
These newly emerging or rapidly expanding clusters are facing the challenge of
integrated and effective regional planning and policy actions that attempt to regu-
late the nature of the growth processes, to recognize the interests of urban and rural
stakeholders and to harmonize economic goals with ecosystem services.

4. Mining clusters

Since early times, mining has played a major role in the economic development
of the Andes. With the discovery of rich deposits of the precious ores of gold and
silver, mining has resulted in the establishment of working camps and subsequently
in the foundation of smaller and larger settlements. The most famous of them were
the silver-mining city of Potosi (Figure 7) in current Bolivia and the mercury-pro-
ducing city of Huancavelica in the Peruvian Sierra. Both of these booming centres
of the early colonial mining industry are located at high altitudes, Potosi at close
to 4100 m and Huancavelica at 3600 m. After the initial and generally short-lived
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Figure 7.
Potosi, Bolivia (Photo credit: Stadel).

gold- and silver-mining boom, other mineral deposits became important: copper,
tin, zinc, lead, iron ore, salpetre and most recently lithium.

Unlike farming and agricultural settlements, the development of mining
settlements was not related to favorable environmental factors; many mining sites
emerged in locations normally considered unfit for settlements: copper mining in
the arid Atacama desert and the mining of gold and a range of non-precious ores
at high elevations, some of them above the limit of the ecumene of farming and
pastoralism. The most striking example for this is La Rinconada in the southern
Peruvian Andes, a gold-mining boom town at 5100 m with an estimated population
of some 40,000 people. In addition, many mining clusters developed in areas of
poor accessibility and the building of adequate transportation lines represented a
major challenge. While the development of these mining areas largely superseded
environmental constraints, mining and the associated smelting activities had
entailed a corollary of environmental impacts, not only for the mining settlements
proper but also for a larger surrounding region, e.g. the excessive consumption of
regional water resources, deforestation, severe erosion, mass wasting processes and
water and air pollution.

While mining may offer to the regional population often a much needed alterna-
tive employment, encourage the development of infrastructures and services and
have stimulated regional economies, the mining sector for a long time has been
controlled and dominated by outside national and foreign stakeholders who had
little interest in a sustainable regional development. Bury [27] portrayed the negative
repercussions of mining on traditional land tenure, water rights, agricultural land use
and community institutions. Furthermore, the fate of mining tends to be fluid and
uncertain, with many mining areas affected by the typical “boom and bust cycles”
resulting from an exhaustion of ores or sharply declining global market prices.

5. Rural tourism nodes

“The exceptional diversity of landscapes and cultures in the Andes holds rich
opportunities for tourism” ([21]: 249). The ecological variety in the tropical and

11
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extratropical realm of the Andes ranges from the humid rainforests (selva) and
cloud forests (Ceja de la Montasia) to various types of highland grasslands, to

thorn steppes, saltpans (salares) and deserts. On the highest summits in the tropics
and on lower elevations in the extratropical realm, snow- and icefields cover the
mountains. In addition to this extraordinary ecological diversity, the impressive
mountain scenery of rugged peaks (most famous of them are the Torres del Paine
in Chilean Patagonia or the spectacular, glacier-covered Cordillera Blanca in Peru)
of the numerous active and dormant volcanoes; the deeply entrenched valleys (e.g.
the Colca Canyon in Peru); the impressive fjord coast of southern Peru, the impres-
sive rivers in the eastern Cordilleras; the mountain lakes, foremost Lake Titicaca;

or the vastness of the Peruvian and Bolivian Altiplano, the landscape appeal of the
Andes is further complemented by the rich cultural heritage of the region. Among
the famous visitor attractions are the pre-Inca sites (e.g. Chan Chan in the coastal
desert of Peru; Chavin de Huantar in the eastern Cordilleras of Peru; Tiahuanaco on
the Bolivian Altiplano); the impressive monuments and other relics of the material
culture of the Incas centred in Cuzco, Machu Picchu (Figure 8), and other sites of
the Valle Sagrado. With the Spanish conquest, the Inca culture was superseded and
replaced by the Spanish cultural heritage. Visitors are attracted to the colonial towns
with their churches, monasteries, museums, plazas and typical colonial houses, to
attractive hacienda buildings (many of them converted to elegant hotels) and to

Figure 8.
Machu Picchu, Peru (Photo credit: Borsdorf and Stadel).
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pilgrimage sites. Many of the pre-Spanish and colonial cities have been included

in the UNESCO World Cultural Heritage list, a fact which further enhances their
appeal for tourists. In a generalized model, Borsdorf and Stadel [21] have portrayed
the altitudinal zonation in major types of Andean tourism in the tropical and
extratropical realm (Figure 9).

In addition to the most common type of a sightseeing tourism attracted to the
most famous sites, other forms of visiting and tourism can be observed. Ecotourism
has been promoted at all altitudinal levels in many ecologically attractive niches.

Of particular interest to visitors are the National Parks, the Biosphere Reserves and
other types of protected areas. Still rather spotty are various forms of rural or agro-
tourism, but this type of tourism may still face the barriers of difficult accessibility,
substandard accommodation and other facilities, insufficient investment funds

and promotion and sometimes also hesitant rural host families and communities.
Successful examples are the comunidades of Vicos and Humacchuco in the Cordillera
Blanca region of Peru, to the north of the major mountain tourist centre of Huaraz
[28]. With the support of the Instituto de Montasias in Huaraz, the local population
was involved in various ways in a gentle, ecologically and culturally compatible and
sustainable rural tourism.

Under the motto “cuidar la vida en las montafias” (protecting life in the moun-
tains), some communities around the Huascaran National Park (founded in 1975)
benefit from this initiative and are participating in all stages of the planning and
management of rural tourism. Ecotourism and “soft” agrotourism are contrasting
with newer forms of sports, adventure or event tourism (e.g. mountain biking,
paragliding, white-water rafting, modern festivals). Mountaineering, here called
andinismo, has a long tradition and appeals to a national and international clientele.
Preferred destinations are the high Cordilleras, notably the Cordillera Blanca and
Cordillera de Huaylas of Peru, the Cordillera Real in Bolivia and the Patagonian
Cordillera of Argentina and Chile.

ALTITUDINAL ZONES AND FORMS OF TOURISM IN THE ANDES
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Figure 9.

Altitudinal zones and forms of Andean tourism (Bovsdorf and Stadel 2015).
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6. Rural spaces: development scenarios and options

With progressive urbanization, rural spaces have lost some of their former
demographic weight and economic importance. Nevertheless, rural populations
continue to represent a large share of the tropical Andean states, and the rural
realm forms an important part of national identities and cultures. Economically,
many areas can still be rated as marginal spaces, but many regions are important as
diversified agrarian areas, as water reservoirs, as mining sites, as destinations for
urban amenity migrants and tourists and most important as livelihoods for people.
Some rural core areas have become new growth poles and arenas for development
and modernization; other regions, in particular the poorly accessible and resource-
deficient areas, are threatened by natural hazards, by poverty, stagnation and
marginalization, aggravated by political, economic and social neglect and discrimi-
nation. External influences and impulses pervade the entire rural realm, even the
remote areas. Today, electronic information and communication media bring rural
people in touch with national and global developments. In addition, temporary
or permanent out-migrants furnish their home community external information,
in many cases also remittance cash flows or investments. This has a significant
economic, social and cultural impact on their former home communities. Further
external actors are government agencies, an array of non—governmental organiza—
tions, international institutions and powerful corporations and companies. The
consequence of these impacts are significant “livelihood transitions” and “place
transformations” [29] which may even transform some Andean core regions into
globalized spaces [30].

The result of these multiple endogenous and exogenous influences may have
positive or negative impacts on rural communities and livelihoods:

In some of the more accessible areas, technological innovations and market
developments have stimulated agricultural developments and changes in crop pat-
terns, leading to serious consequences for exchange relationships and trade between
zones. In other zones, people have diversified their livelihood through non-agrarian
activities (crafts, wage labour, etc.) or have migrated. ([31]:3).

Yarnall and Price [32] have examined the impacts of migration and remit-
tance flows on communities in the Valle Alto of the Department of Cochabamba
in Bolivia. They observed a “new rurality” transforming the traditional rural
environment and society. The communities have benefited by being linked to new
“diaspora knowledge networks”, from increased material resources and new stimuli
of development. Some formerly poor peasant communities have even become
materially better off than nearby colonial towns. But at the same time, the remit-
tance dependence has made these communities vulnerable; as for various reasons,
these cash and investment flows may not be reliable and sustainable. Furthermore,
traditional forms of agricultural activities and employment may be eroded, and
emerging rather sharp economic and social disparities result in a fragmentation of
the rural realm.

It follows that rural development is complex, highly differentiated and at times
also controversial. A generally accepted approach is to harmonize environmental,
sociocultural and economic goals. Bebbington [33] views rural development neither
solely rooted in conventional cultural values, economic pursuits and social structures
and to the persistence of a subsistence-based economy nor in an uncritical opening
to external influences, modernization, new technologies and an unrestricted adher-
ence to national and global market processes. An array of development interventions
are directed toward an attenuation of natural risks and their impacts, a protection
of natural resources and a preservation of the genetic pool of biodiversity. But these
efforts can only have a long-term success if the livelihoods of rural communities
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and the basic needs of the local population are secured or enhanced in a sustainable
fashion [34]. Furthermore, it is today generally recognized that local and regional
cultural aspects should be the fundamental basis in the development discourse ([21]:
311). In the past, rural economic development was often guided by external views
and strategies without considering the “meaning that campesinos impart to the
economy as actors in a social context” ([35], Abstract, 310). Rist therefore pleads for
an “actor-oriented approach that is not based on preconceived, nonlocal concepts”
(ibid.). This has been referred to as “ethno-development” [36], “development with
identity” [37], “participatory cultural development” and other terms. Andolina
et al. [38] call this approach “alternative modernities” enabling and mobilizing local
human resources and strengthening local ownership and responsibility [39]. Local
cultures and the traditional heritage are no longer seen as obstacles and barriers
to development, but as enriching, locally accepted and sustainable factors. Local
knowledge and practices should not be seen as static and paralyzing, but as dynamic
and evolving: “transformed by autochthonous innovations, by an adaptation to
changing circumstances, and by an adoption of knowledge, capabilities and tech-
nologies” ([40]: 14, translated).

Based on his empirical research in the tropical Andes, Stadel [20] derived the
following postulates for a “campesino-oriented development™:

 Appreciation of the knowledge and experience of campesinos (saber campesino)
and strengthening of their cultural pride.

¢ Esteem for the traditions, cultural values, customs and rituals of local commu-
nities (lo andino, [41]; sagesse des Andes, [42]).

e Strengthening of communal solidarity and cooperation.

* Respect for nature (cosmovision andina) and an aspiration to harmonize
environment and society.

* Exploration of the potentials and limitations of the natural and human
environments.

* Strengthening of the resilience and adaptive capacities of the local population,
facing environmental risks, economic and social vulnerabilities and potential
disaster.

* Improvement of the living conditions of the population, with a special focus
on poor people and enhancement of the infrastructures and services in water

supply, sanitation, health, nutrition and housing.

* Promotion of environmentally compatible and sustainable forms of agriculture
(agroecologia) and silviculture and of agricultural niche products.

* Enhancement and diversification of alternative income and employment
opportunities (e.g. in eco- or agrotourism).

* Mobilization of local human resources and creation of attractive local perspec-
tives for young people to stem their migration to cities.

* Improved access to microloans and other forms of financial and technical
support.
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Figure 10.

Sustainable campesino communities — a conceptual model (Stadel 2008).

* Sensible use of external funds, especially of the remittances, to meaningful
types of investment.

* Safeguards against economic, social and political discrimination and exclusion
and struggles against external exploitation.

* Development emphasis on locally perceived and formulated needs, priorities
and implementation methods.

* Participation, enablement and empowerment in rural development and
ownership of projects by local communities.

* Enhanced communication channels, accessibility and transport facilities.

* Improvement of the quantity and quality of formal and informal education
and training.

In a simplified summarizing table (Figure 10), Stadel [20] has proposed a con-
ceptual model for “sustainable campesino communities”. It is argued that campesino
communities can benefit by various positive intrinsic factors, as well as by favorable
extrinsic factors.

7. Conclusion

In spite of rapidly expanding metropolitan centres and a progressing urbaniza-
tion, the identity of the Andean realm is still rooted in agricultural traditions and in
rural societies. Based on the mountainous character but also because of the oppor-
tunities for rural living, the Andes can be portrayed as a rich and varied mosaic of
agricultural fields, pastures, farms, villages and towns, forming archipelagos of
favorable environmental conditions, of human activities, and of cultural heritages.
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The diversity of rural spaces is the result of the extraordinary variety of natural and
cultural traits, both in the horizontal and vertical dimensions of the Andes. In the
horizontal perspective, agricultural land use in the tropical regions is distinguished
from that of the extratropical one and is also differentiated by climatic influences
from the Pacific Ocean or from the continental basins of the Amazon and Orinoco
watersheds. Distinct agricultural patterns and rural landscapes are further resulting
from the human factors of accessibility to roads and markets, cultural traditions, as
well as external impacts.

While the core and most widespread functional identity of the Andes lies in
farming, pastoralism and agricultural settlements, the rural space is also shaped
by other activities, foremost mining, industry and commercial activities. More
recently, urban real-estate interests have “invaded” selected regions outside larger
cities, especially in areas with a specific landscape or climatic appeal. Urban “ame-
nity migrants” have moved into secluded peri-urban clusters, often into “gated
communities” (ciudades valladas). Another newer form of rural functional orienta-
tion is the recreational appeal and the national and international tourism potential
in attractive landscapes and cultural sites. Therefore, the extraordinary complexity
of micro-spatial rural clusters has generated an intricate pattern of diverse “archi-
pelagos” in the Andes.

The rural Andes are a dynamic realm undergoing many changes and deep trans-
formations. This applies to agriculture with its adaptation to changing environmen-
tal conditions, to new market orientations and in some cases to altered perceptions
and strategies of farmers. Rural regions, even in formerly remote locations, are no
longer isolated areas; in some cases, they may also no longer be regarded as periph-
eral spaces. New transportation arteries and communication channels connect rural
residents to national core areas, even to global regions and actors. But the changes
in the rural realm have not eliminated its disparities, and the “new rurality” has old
and new winners and losers. Some regions are stagnating, and some rural people
remain poor or are becoming marginalized, while others are dynamic, with its
stakeholders progressing and seizing new opportunities.

The viability of the rural Andes is endangered by a number of internal and
external threats. The vagaries of the climate and environmental deterioration
processes are threatening agriculturally based livelihoods, especially those of small
farmers. The persistent imbalance in the land tenure system, rural unemployment
and underemployment, poverty and deficient infrastructures and services, com-
bined with the lure of cities and other countries, have depleted many rural regions
of the human capital of young and enterprising people. Furthermore, the growing
external control of the land and its natural resources by external interests and
stakeholders threaten the livelihoods of the rural population.

What are the options for a sustainable future of the rural Andes? Generally
speaking, the rural realm must be effectively assisted to overcome inequality,
discrimination, poverty and marginality and thus become an attractive living space
and an alternative to the life in large cities or overseas. Rural population should be
empowered to control and mobilize their resources and to develop mechanisms for
enhanced local autonomy and self-determination. The author has proposed a gener-
alized conceptual model for “sustainable campesino communities”. But every region
and community has its own identity, needs and priorities and will undoubtedly find
their ways to enable them to seek appropriate development paths, likely in a careful
balance between proven environmentally and culturally adapted strategies and new
ones, innovative but also sensitive to the environment, societies and cultures of the
region: “The pursuit of sustainability is a local undertaking not only because each
community is ecologically and culturally unique but also its citizens have specific
place-based needs and requirements” ([37]: 1).

17



Sustainability Assessment at the 215t Century

Author details

Christoph Stadel
University of Salzburg, Austria

*Address all correspondence to: christoph.stadel@sbg.ac.at

IntechOpen

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.

18



Horigontal and Vertical Archipelagoes of Agriculture and Rural Development in the Andean...

DOI: http://dx.doi.org/10.5772/intechopen.86841

References

[1] Gade D. Nature and Culture in the
Andes. Madison: The University of
Wisconsin Press; 1999

[2] Zimmerer KS. Vertical environments:
Science, nature, and cultural-
environment diversity in modern
development. In: Offen K, Dym L,
editors. Mapping Latin America.
Chicago: The University of Chicago
Press; 2011. pp. 263-268

[3] Humboldt von A, Bonpland A.

1807, reprinted in 1959: Essai sur la
Gégraphie des Planétes. In: Accompagné
d’un Tableau Physique des Régions
Equinoxiales. Paris: Cotta (1807).
London: Society for the Bibliography of
Natural History; 1959

[4] Troll C. Die Tropischen Gebirge.
Ihre Dreidimensionale Klimatische und
Pflanzengeographische Zonierung.
Bonner Geographische Abhandlungen
25.1959

[5] Troll C. Geo-Ecology of the
Mountainous Regions of the Tropical

Americas. Bonn: Verlag Ferdinand
Dimmler; 1968

[6] Lauer W. Vom Wesen der Tropen.
Klimackologische Studien zum Inhalt

und zur Abgrenzung eines Irdischen
Landschaftsgiirtels. Wiesbaden: Akademie
der Wissenschaften Mainz; 1975

[7] Lauer W. Natural potential and the
land-use system of the Kallawayain
the upper Charanzani valley (Bolivia).
Erdwissenschaftliche Forschung.
1984;18:173-196

[8] Lauer W. Geodkologische grundlagen
andiner agrarsysteme. Tiibinger
Geographische Studien. 1987;96:51-71

[9] Murra JV. El control vertical de

un maximo de pisos ecoldgicos en la
economia de las sociedades andinas. In:
Formaciones Econémicas y Politicas

19

del Mundo Andino. Lima: Instituto de
Estudios Peruanos; 1975. pp. 59-115

[10] Murra JV. The limits and limitations
of the ‘vertical archipelago’ in the
Andes. In: Masuda S et al., editors.
Andean Ecology and Civilization.
Tokyo: University of Tokyo Press; 1985.
pp. 15-20

[11] Brush SB. El lugar del hombre en el
ecosistema Andino. Revista del Museo
Nacional (Lima). 1974;40:277-299

[12] Brush SB. Mountain, Field, and
Family: The Economy and Human
Ecology of an Andean Valley. Philadelphia:
University of Pennsylvania Press; 1977

[13] Brush SB. The natural and human
environment of the Central Andes.
Mountain Research and Development.

1982;2(1):19-38

[14] Forman SH. The future value of
the ‘verticality’ concept: Implications
and possible application in the Andes.
In: Allan NJR, Knapp G, Stadel C,
editors. Human Impact on Mountains.
Totowa: Rowman and Littlefield; 1988.
pp. 133-153

[15] Allan NJR. Accessibility and
altitudinal zonation models of
mountains. Mountain Research and
Development. 1986;6(3):185-194

[16] Uhlig H. Do accessibility models
make altitudinal zonation models
obsolete? Mountain Research and

Development. 1986;6(3):197-198

[17] Stadel C. Del valle al monte.
Landnutzung und héhengliederung

im raum patate-pelileio. Die Erde.
1975;116(1):7-25

[18] Stadel C. The perception of stress
by Campesinos—A profile from the
ecuadorian sierra. Mountain Research
and Development. 1989;9(1):35-49



Sustainability Assessment at the 21st Century

[19] Stadel C. Lagriculture andine:
Traditions et mutations. In: Crises
et Mutations des Agricultures de
Montagnes. Clermont-Ferrand:
CERAMAC; 2003. pp. 193-207

[20] Stadel C. Agrarian diversity,
resilience and adaptation of Andean
agriculture and rural communities.
Colloquium Geographicum.
2008;31:73-88

[21] Borsdorf A, Stadel C. The Andes.
A Geographical Portrait. Cham et al.:
Springer; 2015

[22] Zimmerer KS. Overlapping
patchworks of mountain agriculture in
Peru and Bolivia: Toward a regional-
global landscape model. Human
Ecology. 1999;27(1):135-165

[23] Zimmerer KS. The compatibility
of agricultural intensification in

a global hotspot of smallholder
agrobiodiversity (Bolivia). Proceedings
of the National Academy of Sciences.
2013;110(8):2769-2774

[24] Haller A. The “sowing of concrete”

Peri-urban smallholder perceptions of
rural-urban land change in the central
Peruvian Andes. Land Use Policy.
2014;38:239-247

[25] Pulgar Vidal ]. Geografia del
Pert: Las Ocho Regions Naturales,
la Regionalizacién Transversal, la

Sabiduria Ecolégica Tradicional. 3rd ed.

Lima: PEISA; 1996

[26] Haller A, Cérdova-Aguilar H.
Urbanization and the advent of
regional conservation : Huancayo and

the cordillera Huaytapallana, Peru.
Economics Monthly. 2018;10(2):59-63

[27] Bury J. Mining mountains:
Neoliberalism, land tenure, livelihoods
in the new Peruvian mining industry in
Cajamarca. Environment and Planning
A.2005;37(2):221-239

20

[28] Torres AM. Participatory planning
for ecotourism development in the
Peruvian Andes. Yale F & S Bulletin.
1996;99:284-294

[29] Bebbington A. Reencountering
development: Livelihood transitions
and place transformations in the Andes.
Annals of the Association of American
Geographers. 2000;90(3):495-520

[30] Bebbington A. Globalized
Andes? Livelihoods, landscapes,

and development. Ecumene.
2001;8(4):414-436

[31] Salman T, Zoomers A, editors.
Imaging the Andes: Shifting Margins of
a Marginal World. Amsterdam: Aksant;
2003

[32] Yarnall L, Price M. Migration.
Development and a new rurality in the
Valle Alto, Bolivia. Journal of Latin
American Geography. 2010;9(1):107-124

[33] Bebbington A. Social capital
and rural intensification: Local
organizations and islands of
sustainability in the rural Andes.
The Geographical Journal.
1997;163(2):189-197

[34] Zoomers A. Linking Livelihood
Strategies to Development. Amsterdam:
KIT publishers; 1999

[35] Rist S. Linking ethics and the
market: Campesino economic
strategies in the Bolivian Andes.

Mountain Research and Development.
2000;20(4):310-315

[36] Laurie N, Andolina R, Radcliffe
SA. Ethnodevelopment: Social
movements, creating experts, and

professionalizing indigenous knowledge
in Ecuador. Antipode. 2005;37:470-495

[37] Rhoades RE, editor. Development
with Identity. Community, Culture,

and Sustainability in the Andes.
Oxfordshire: CABI Publ; 2006



Horigontal and Vertical Archipelagoes of Agriculture and Rural Development in the Andean...
DOI: http://dx.doi.org/10.5772/intechopen.86841

[38] Andolina R et al. Indigenous
Development in the Andes: Culture,
Power, and Transnationalism. Durham:
Duke University Press; 2009

[39] Gibbs D. Exploring local capacities
for sustainable development. Geoforum.
2005;36:407-409

[40] Neubert D, Macamo E.
Entwicklungsstrategien zwischen
lokalem Wissen und globaler
Wissenschaft. Geographische
Rundschau. 2002;54(10):12-17

[41] Stadel C. Lo Andino’: Andine
umwelt, philosophie und weisheit.
Innsbrucker Geographische Studien.
2001;32:143-154

[42] Regalski PA. La Sagesse des Andes.
Une Expérience Originale dans les
Communautés andines de Bolivie.

Geneva: Fondations Simén L. Patifio &
Pro Bolivia; 1994

21



