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The recently concluded
GLOCHAMORE (GLObal CHAnge
in MOuntain REgions) project,
funded under the European
Union’s Sixth Framework program
‘Sustainable Development, Global
Change and Ecosystems’ had 3
aims: 1) to develop an integrative
research strategy for detecting sig-
nals of global environmental
change (GEC) in mountain envi-
ronments; 2) to define the impacts
of these changes on mountain
regions as well as lowland areas
dependent on mountain resources;
and 3) to facilitate the development
of sustainable resource manage-
ment regimes for mountain regions.
A primary focus of the project was
on mountain biosphere reserves
(MBRs) designated under
UNESCO’s Man and the Biosphere
(MAB) Programme (Reasoner et al
2004).

The 2-year project comprised
5 workshops (Greenwood et al
2005) and an Open Science Con-
ference (Price 2006). While many
aspects of GEC fall within the
domain of the natural sciences—
which were the primary focus of
the majority of the workshops (Lee
and Schaaf 2004a, 2004b;
UNESCO 2005)—comprehensive
understanding of the human
dimension of GEC was essential to
achieve the project’s second and
third aims. Hence, the first
GLOCHAMORE project workshop
included a breakout group on sus-
tainable development in MBRs
(Lee and Schaaf 2004a), the sec-
ond included a working group on
social monitoring (Price 2004),
and the fourth was largely devoted
to this subject (UNESCO 2005).
The present article introduces the
principles and process of social
monitoring and presents the con-
clusions resulting from these activ-

ities. It complements the article on
long-term environmental observa-
tions in MBRs which resulted from
the second GLOCHAMORE work-
shop (Grabherr et al 2005), and
thereby contributes to the imple-
mentation of the GLOCHAMORE
Research Strategy (Björnsen
Gurung 2005).

Social monitoring in biosphere
reserves
Social monitoring may be defined
as “the production and provision of
socially relevant information includ-
ing its presentation” (Habich and
Noll 1994). Such information may
relate to the “economic, political,
cultural, and socio-psychological
aspects of human actors and sys-
tems” (Lass and Reusswig 2002, 
p 5). These statements are taken
from the report of the first interna-
tional workshop on social monitor-
ing in biosphere reserves (Bio-
sphere Reserve Integrated Monitor-
ing [BRIM] workshop), which
provides a detailed discussion on
many aspects of this topic (Lass and
Reusswig 2002).

There are compelling reasons
why social monitoring is a key activ-
ity to be undertaken in connection
with the development of sustain-
able resource management regimes
in general, and in biosphere
reserves (BRs) in particular. Article
3 of the Statutory Framework of the
World Network of Biosphere
Reserves states that “biosphere
reserves should strive to be sites of
excellence to explore and demon-
strate approaches to conservation
and sustainable development at the
regional scale.” Along with the con-
servation function there are 2 oth-
ers: “development—fostering eco-
nomic and human development
which is socio-culturally and eco-

logically sustainable” and “logistic
support,” including “research and
monitoring related to local, region-
al, national and global issues of
conservation and sustainable devel-
opment” (UNESCO 1996, p 16).
While the Statutory Framework
does not mention GEC, this pro-
vides part of the rationale behind
the complementary Seville Strategy
for Biosphere Reserves, which
notes that they “will also contribute
to the needs of society as a whole
by showing the way to a more sus-
tainable future” (UNESCO 1996, 
p 5), and that they should con-
tribute to the implementation of
various international agreements,
including those on climate change.
The Seville Strategy proposes a
large number of implementation
indicators, of which a number
relate to monitoring, eg implemen-
tation of a coordinated research
and monitoring plan, use of the BR
for developing and testing monitor-
ing methods and indicators of sus-
tainability relevant to local popula-
tions, and inclusion of local stake-
holders in these activities
(UNESCO 1996, p 15).

Reasons for doing social moni-
toring include (UNESCO 1996; Lass
and Reusswig 2002):

• Assessing the main trends and
driving forces of human–nature
interactions;

• Contributing data for hypothesis
testing and modeling;

• Informing the evaluation of the
contribution of BRs to sustain-
able development;

• Providing input to the policy
cycle, more generally as part of
the feedback process of policy
analysis, and specifically, eg by
providing mechanisms for early
warning and information for the
development of scenarios.
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Social monitoring in mountain
biosphere reserves (MBRs)

Given the general focus on the driv-
ers of GEC in mountains, such as
climate change and pollution,
research and monitoring have typi-
cally emphasized natural science
activities; the development of
appropriate protocols and method-
ologies in these spheres is well
advanced (eg Grabherr et al 2005).
However, when considering the sub-
sequent effects of altered mountain
ecosystem goods and services on
regional economies, human health,
and institutional arrangements to
mitigate and adapt to GEC, it
becomes clear that the inclusion of
the social dimension is crucial in
the discussion of GEC. Unlike envi-
ronmental monitoring, social moni-
toring in MBRs has received rela-
tively little attention to date.

Basic issues and principles

During the GLOCHAMORE project
and the BRIM workshop (Lass and
Reusswig 2002) it became clear that
the availability of both biophysical
and socioeconomic monitoring
data, and the resources required to
obtain them, vary from site to site.
To ensure that all MBRs, independ-
ent of their human and financial
resources and infrastructure, can
participate in a wider monitoring
program, different levels of indica-
tors need to be defined: ie, essential,
improved, and optimum (see also
Grabherr et al 2005).

One key issue is that, in princi-
ple, all MBRs, like other BRs,
include 3 zones: 1) core area or areas
devoted to long-term protection
according to the conservation
objectives of the biosphere reserve;
2) one or more buffer zones surround-
ing or contiguous to the core area
or areas, where only activities com-
patible with the conservation objec-
tives can take place; 3) an outer tran-
sition area where sustainable
resource management practices are
promoted and developed

(UNESCO 1996, p 17). Notably, the
outer boundary of the transition
zone is flexible. In practice, not all
MBRs contain buffer and transition
areas, though the periodic review
process included in the Statutory
Framework is intended to ensure
that all BRs contain the 3 types of
zones and generally strive to
achieve the goal stated in its Article
3 (Price 2002).

In choosing appropriate socioe-
conomic indicators, the spatial and
temporal resolution of data should
be considered. With regard to spa-
tial resolution, the choice and
extent of the area under examina-
tion as well as the spatial resolution
of data collection determine the
quality of data. This leads to 2 ques-
tions: how far into the transition
area do data need to be collected;
and to what extent are existing data
or information from administrative
or reporting districts coherent with
BR realities?

As has often been noted for
mountain areas (eg Royal Swedish
Academy of Sciences 2002), census
districts tend to include both areas
that would be defined as ‘moun-
tain’ and others that would not. For
MBRs, the fact that the outer
boundary of the transition area is
flexible presents particular chal-
lenges. Once the area for monitor-
ing has been agreed, and the suit-
ability of existing sources evaluated,
what spatial scale is appropriate for
the measurement of data and the
collection of information? Similarly,
what spatial scale is appropriate for
the storage of these data and infor-
mation? Certain types of informa-
tion have to be aggregated to
ensure the privacy of respondents.
A further question is: when data
and information are collected at
different spatial scales, what is the
best level of aggregation for storage
and analysis using a geographic
information system (GIS), if this is
the appropriate means for these
purposes? With regard to temporal
resolution, what frequency is appro-
priate? This depends on the issue

under consideration and the
resources available, and strongly
influences the potential uses and
users.

In addition to these technical
considerations, a third set of issues
relating to the choice of indicators
derives from the key principle that
local people and other stakehold-
ers, as well as MBR
coordinators/managers and scien-
tists, should be involved in monitor-
ing in MBRs.

Indicators for social
monitoring related to global
environmental change

While the conclusions of the BRIM
workshop (Lass and Reusswig 2002)
were fundamental for the discus-
sion of social monitoring within the
GLOCHAMORE project, the for-
mer workshop did not focus on
indicators for social monitoring
specifically in relation to either
mountains or GEC. The working
group at the second
GLOCHAMORE workshop identi-
fied 2 main types of indicators with-
in the human–nature systems influ-
enced by GEC:

• Indicators of vulnerability, meas-
uring people’s responses to GEC;

• Indicators of adaptation (or
resilience), measuring people’s
adaptive capacity to GEC.

These 2 categories are not necessar-
ily exclusive; vulnerability and adap-
tive capacity (resilience) often over-
lap. In addition, to a large extent,
the adaptive capacity of the society
and institutions in a BR is based on
exogenous (outside) influences as
well as endogenous (inside BR) fac-
tors. It may therefore also be neces-
sary to monitor some exogenous
factors. Furthermore, people and
societies should not be defined only
as reactors (eg, to exogenous fac-
tors) but also as actors within their
BR making use of their potential to
innovate. With specific regard to

MountainNotes
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social variables, these exogenous
factors may be:

• Quantitative (objective) or quali-
tative (subjective);

• Collected using either scientific
methods or methods derived
from traditional ecological
knowledge.

Most important, these methods
must be transparent and repeatable
over a long period of time.

For the purposes of brainstorm-
ing, the categories of indicators for
social monitoring in BRs proposed
by Lass and Reusswig (2002) were
slightly restructured into the follow-
ing categories:

1. Demographics and well-being;
2. Uses of ecosystem goods and

services;

3. Dynamics of socioeconomic sys-
tems;

4. Management and governance;
5. Values, attitudes, and knowl-

edge;
6. Perceptions of the future.

For each category, the workshop par-
ticipants initially considered lists of
potential indicators from the reports
of the BRIM workshop and the first
GLOCHAMORE workshop. Starting
from (but not limited to) these, they
were asked to write down 5 possible
indicators within each category,
bearing in mind whether these pri-
marily measured vulnerability or
adaptive capacity, and how feasible it
might be to develop and implement
consistent methodologies for data
collection over long periods.

The proposed indicators were
then manually clustered to identify

common themes and reduce the total
number of indicators. Indicators
with few other ‘votes’ had, if justi-
fied, an equal chance to be includ-
ed in the final set (Table 1). The
table shows that, as participants
worked through the different cate-
gories from the more objective
(demographics) to the more subjec-
tive (perception), the definition of
specific indicators generally became
more difficult. Table 1 also orders
the indicators according to their
relevance and feasibility, ie within
an essential, improved, and optimum
set of indicators. The optimum set
of indicators was further divided
into measurable indicators, which
could be compared across all sites;
and analytical indicators, which
would be site-specific. A preliminary
discussion of the various indicators,
and reasons for including them, is
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Essential set Improved set
Optimum set 
(measured) Optimum set (analytical)

1: Population 1: Reasons for
migration

3: Sources of
livelihood

3: External rein-
vestment

3: Tourism

2: Values of
ecosystem
goods and
services

1: Literacy 1: Education and
skills

5: Ecological /
sustainability
knowledge

1: Food security 1: Net assets

1: Health

2: Land use /
land cover
change

2: Agricultural
and forest pro-
ductivity

2: Livestock 2: Land tenure 2: Dependence
on local
resources

2: Safe water 2: Hazards

4: Participation in
BR manage-
ment

4: Structure &
function of par-
ticipation in BR
management

1: Number of
community-
based organi-
zations

2: Tensions &
conflicts

5: Values & atti-
tudes

6: Visions and
goals

5: Trust in BR /
institutions

4: External influ-
ence of BR
manager /
coordinator

TABLE 1  Indicators for social monitoring in mountain biosphere reserves proposed at the second GLOCHAMORE workshop. The numbers refer to the six
categories of indicators (see text). Indicators on similar themes have been grouped horizontally.
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presented by Price (2004). The
number before each indicator rep-
resents the category to which it (pri-
marily) belongs.

Regional evaluation of
indicators for social
monitoring

The fourth GLOCHAMORE work-
shop focused primarily on refining
the indicators presented in Table 1.
Recognizing that the key issues vary
from one part of the world to anoth-
er, and building on experience from
organizing previous scientific meet-
ings (Price et al 1999; Ramakrishnan
et al 2003), the indicators were evalu-
ated by 3 groups, each consisting of
scientists and MBR managers or coor-
dinators from a specific region: the
mountains of western Europe; the
Himalaya and the mountains of Cen-
tral Asia; and the mountains of Latin

America. Following initial evaluation,
each working group aimed to:

1. Refine and further develop
these indicators with reference
to the regional context;

2. Consider which indicators MBR
managers/coordinators would
find useful to monitor GEC and
to assess the adaptive capacity
of mountain people, taking into
account their relevance and fea-
sibility;

3. Identify which indicators would
improve understanding of the
driving forces and impacts of
GEC.

Western Europe
The western Europe working group
re-categorized the indicators pro-
posed (Table 2). While some were
omitted because of their limited
relevance (literacy, food security,
health), others were added (policy

support, sustainability) or attrib-
uted higher priority (tourism, val-
ues and attitudes, ecological/sus-
tainability knowledge). For details
on the indicators, see UNESCO
(2005). It was proposed that the
new categories and many of the
new indicators may also be appro-
priate for other regions.

Himalaya and Central Asia
The working group from the
Himalaya and Central Asia empha-
sized the need for active participa-
tion of local communities in BR-
related research and management
activities. Such activities should take
into account:

1. Natural resources or environ-
ment, including the assessment
of indicators related to biomass,
biodiversity, soil fertility, agricul-
tural and forest productivity,
and water. Traditional knowl-

MountainNotes

TABLE 2  Indicators for social monitoring in western European Mountain Biosphere Reserves. (Source: GLOCHAMORE workshop)

Category Essential set Improved set Optimum set

Land Land cover

Land ownership / tenure

Land use change
Hazards

Productivity

Water Water quantity Water quality

Population Census (number, gender)

Permanent residents 
Migration

Numbers of medical centers
and doctors

Mortality, diseases

Livelihoods Sectoral employment Farming (including livestock
numbers)

Economic dimensions Income (total tax income) Compensation for 
restrictions

Value of property

Tourism Tourist beds

Visitors to BR facilities

Number of tourists at specif-
ic locations

Frequencies, seasonality,
types of tourists

Policy support Amount/source of public
funds

Infrastructure

Problem-solving Functioning BR–society
mechanisms

Chronology of interactions

Adaptive management Hazard management Incorporation of new knowl-
edge in BR management

BR human resources Number of staff

Training

Visions, goals

Sustainability Environmental actions
(BR+public)

Values, attitudes
Public knowledge
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edge and monitoring of the
adaptive changes of local popu-
lations over time and space
should be given appropriate
attention.

2. Socio-cultural and economic
systems. The group strongly
proposed working with a ‘liveli-
hood-centered approach’,
beginning with an assessment
of current livelihood conditions
(DFID 1999; Baumgartner and
Högger 2004) and livelihood
strategies as a reference base
for future changes. Key ele-
ments such as the role of live-
stock and its linkages with the
other elements of the produc-
tive system will thus become
more evident. The definition of
such key elements is crucial to
eventually anticipate possible
reactions or actions to GEC by
local actors that are relevant for
BR management.

Starting from the indicators in
Table 1, the following key elements
for a socioeconomic, cultural and
political assessment were consid-
ered relevant for MBRs:

• Food security: an issue in many
BRs where rural food production
does not cover subsistence needs.

• Land use and land cover change:
critical indicators, since they
reveal rapid adaptations of liveli-
hood strategies and are likely to
have immediate and direct
impacts on MBR management.
Particular attention has eventual-
ly to be paid to upland–lowland
interactions.

• Land tenure: a very sensitive
indicator for rapid changes or
adaptations from a livelihood
perspective.

• Dependence on local resources:
monitoring of the type and
degree of dependence on local
resources can help to assess
changes in, and vulnerability to,
these, and eventually anticipate
possible negative or positive
impacts of GEC.

MBR managers in the region
are increasingly concerned with
unforeseen short-term stresses, leav-
ing communities with insufficient
time to adapt and threatening local
knowledge. Forced changes to
adapt livelihood strategies are likely
as a result of either stresses and
pressures or new opportunities.
Consequently, tensions and/or con-
flicts due to conflicting interests
can appear or intensify. Likely
changes and possible indicators for
local conditions in the region’s
MBRs include:

• Land use changes:
– shift from rainfed to irrigated
land or to cultivation of non-tim-
ber forest products on communi-
ty or private land; possible reduc-
tion of pressure on pastureland;
– decrease of water availability
and/or quality or increase of
water use leading to increased
water stress;
– introduction or expansion of
tourist activities;
– changes in land tenure.

• Insufficient or decreasing eco-
nomic income:
– migration of populations to
and/or out of the region;
– role of remittances: type, con-
tribution to livelihood, use of
remittances, gender aspects;
– changes in gender and age
pyramid/composition.

• Changes in services:
– availability and/or type of
health services;
– availability of education 
services.

In a next step, the expected
impacts from these anticipated
changes should be described or
assessed in order to develop mitiga-
tion strategies or measures where
necessary. This should also include
the assessment of the values of
ecosystem goods and services to
have a reference base.

Latin America
The Latin America working group
identified 3 sets of indicators 

(Table 3). Comments on these indi-
cators with regard to their relevance
and measurement, as well as in rela-
tion to previously proposed indica-
tors are included in UNESCO
(2005). The working group found
that the remaining indicators in
Table 1 (tensions and conflicts, val-
ues and attitudes, trust in the
BR/institutions, visions and goals,
external influence of the BR manag-
er/coordinator) would provide very
important information, but are not
easily measurable. They suggested
that there should be a minimum set
of indicators for global and regional
comparison, and that a multi-scale
approach within and between BRs is
necessary to deal with scale differ-
ences and to avoid overgeneraliza-
tion (particularly of indicators).

Conclusions

The 3 presented evaluations and
proposals reflect the great diversity
of situations, both within and
between these regions. This differen-
tiated approach showed that few
indicators are probably applicable at
the global level; the regional—and
even local—context must always be
taken into account if indicators are
to be meaningful for informing the
development and implementation of
both management actions and poli-
cy. In particular, even though the
western Europe working group sug-
gested that the indicators they pro-
posed would be appropriate in other
regions, this may not necessarily be
true, depending on both different
contexts (economic, social, political,
environmental, etc) and the existing
and likely availability of relevant data
and information. One important
point to be made is that, in western
Europe, agriculture and/or forestry
are no longer the primary sources of
livelihoods, and populations are
rarely growing significantly; the con-
verse is generally true in MBRs in
developing and transition countries.
However, certain themes do appear
to be of general relevance in all 3
regions:
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1. Water quality and quantity;
2. Land cover and land use

change;
3. Land tenure/ownership;
4. Population and age structure,

and migration (and reasons for
this);

5. Tourism facilities and numbers
of tourists;

6. Livelihoods and income—
though what should be moni-
tored depends on the region;
tourism is increasingly impor-
tant; remittances are important
in MBRs in many developing
and transition countries;

7. Food security in MBRs in devel-
oping and some transition
countries; however, knowledge
of livestock numbers appears to
be of general relevance for
both livelihood and conserva-
tion reasons.

The first 2 sets of indicators are
contextual and largely natural sci-
ence-based, and link to specific ele-

ments of the GLOCHAMORE
Research Strategy (water systems,
land use change). Others link to the
strategy elements on mountain
economies (employment and
income, tourism and recreation
economies) and on society and glob-
al change (governance institutions,
development trajectory, and vulnera-
bility). Overall, these 7 themes
(though not all the detailed indica-
tors proposed within them) echo the
first 6 categories proposed by the
western Europe working group; most
of the other issues identified for pos-
sible high-priority indicators by this
group were not identified as such in
the other 2 working groups.

The workshop showed the need
for considerable additional work to
identify and then implement effec-
tive indicators for social monitoring
in MBRs and other mountain
regions. In contrast to many of the
indicators proposed in previous
GLOCHAMORE workshops—which
focused on biogeophysical systems

(Lee and Schaaf 2004a and 2004b;
Grabherr et al 2005; UNESCO
2005)—for socioeconomic systems,
there may be a greater need to dis-
tinguish between the situations and
needs in different parts of the world.

Participatory action research,
management, and monitoring in spe-
cific mountain areas are likely to
underline such differences. At the
same time, there is a need to develop
protocols for social monitoring that
enable MBR managers and scientists,
together with local communities, to
generate comparable data sets. Pro-
moting shared ownership of such
activities is a challenging aspect of
such an approach; however, it will
ultimately enable mutual learning
within a partnership (KFPE 1998;
Baumgartner et al 2004, p 331). Such
data of reliable origin are required,
in particular, for modeling purposes.
In this context, attention should also
be given to existing structures and
themes for monitoring, both within
individual countries and internation-

MountainNotes

Essential set Improved set Optimum set

Vegetation cover Sources of livelihood Reasons for migration

Land use Level of poverty Dependence on local resources

Quantity of water Investments in the BR Value of ecosystem goods and servic-
es

Quality of water Vulnerability Ecological sustainability knowledge

Population Number of community-based organiza-
tions (CBOs)

Health

Employment

Literacy

Food security (or malnutrition)

Agricultural productivity

Forest productivity

Livestock

Tourism

Participation of different actors in BR
management

Human pressures and possible
impacts

TABLE 3  Indicators for social monitoring for Latin American Mountain Biosphere Reserves. (Source: GLOCHAMORE workshop)
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In late 2002 a new national conserva-
tion zone was created in the
Cordillera Huayhuash mountain
chain in the Peruvian Andes. After
many years of studies, dialogue, and
local, national and international sup-
port for conservation efforts in the
area, the Peruvian Ministry of Agricul-
ture temporarily designated approxi-
mately 67,000 hectares of land in the
region as the “Reserved Zone of the
Cordillera Huayhuash.” Following this

decree, a technical commission was
created by the national Institute for
Natural Resources (INRENA) to
determine the level of protection that
would be granted to the new conser-
vation unit. After delays lasting several
years, the preliminary technical
report has just been completed.

While the national-level study
was being conducted over the past 4
years, however, local communities
protested the creation of the new

national conservation zone and have
initiated new management plans
that would create a series of commu-
nity-led private conservation areas in
the region. These 2 conservation
plans present conflicting visions and
goals for the future of land manage-
ment in the region and also high-
light a series of new and important
issues concerning conservation
efforts and resource management,
local grassroots empowerment, and

Mountain Research and Development   Vol 26   No 2   May 2006

ally—such as UNESCO’s BRIM and
the Global Terrestrial Observing Sys-
tem (GTOS).

ACKNOWLEDGMENTS
This article represents a synthesis of the contri-
butions of a large number of people at 3 of the 5
GLOCHAMORE workshops. We would very much
like to thank them for their essential efforts.

REFERENCES
Baumgartner R, Aurora GS, Karanth GK,
Ramaswamy V. 2004. Participatory research on
rural livelihoods: Promoting local ownership of
research findings. In: Baumgartner R, Högger R,
editors. In Search of Sustainable Livelihood Sys-
tems: Managing Resources and Change. New
Delhi, India: Sage Publications, pp 331–350.
Baumgartner R, Högger R, editors. 2004. In
Search of Sustainable Livelihood Systems: Man-
aging Resources and Change. New Delhi, India:
Sage Publications.
Björnsen Gurung A, editor. 2005. GLOCHAMORE
(Global Change and Mountain Regions) Research
Strategy. Berne, Switzerland: Mountain Research
Initiative.
DFID [Department for International Develop-
ment]. 1999. Sustainable Livelihood Guidance
Sheets. London, United Kingdom: DFID.
Grabherr G, Björnsen Gurung A, Dedieu JP, Hae-
berli W, Hohenwallner D, Lotter AF, Nagy L, Pauli
H, Psenner R. 2005. Long-term environmental
observations in mountain biosphere reserves:
Recommendations from the EU GLOCHAMORE
project. Mountain Research and Development
25(4):376–382.
Greenwood G, Björnsen A, Drexler C, Price M.
2005. MRI Newsletter 5: GLOCHAMORE Update.
Mountain Research and Development
25(3):282–283.
Habich R, Noll HH. 1994. Soziale Indikatoren
und Sozialberichterstattung. Internationale
Erfahrungen und Stand der Forschung. Berne,
Switzerland: Swiss Federal Statistical Office.

KFPE [Swiss Commission for Research Partner-
ships with Developing Countries]. 1998. Guide-
lines for Research in Partnership with Developing
Countries: 11 Principles. Berne, Switzerland: KFPE.
Lass W, Reusswig F, editors. 2002. Social Moni-
toring: Meaning and Methods for an Integrated
Management in Biosphere Reserves. Report of
an International Workshop, Rome, 2–3 Septem-
ber 2001. Biosphere Reserve Integrated Moni-
toring (BRIM) Series No 1. Paris, France:
UNESCO [United Nations Educational, Scientific
and Cultural Organization].
Lee C, Schaaf T, editors. 2004a. Global Change
Research in Mountain Biosphere Reserves. Paris,
France: UNESCO [United Nations Educational,
Scientific and Cultural Organization].
Lee C, Schaaf T, editors. 2004b. Global Environ-
mental and Social Monitoring. Paris, France:
UNESCO [United Nations Educational, Scientific
and Cultural Organization].
Price MF. 2002. The Periodic Review of Bio-
sphere Reserves: A mechanism to foster sites
of excellence for conservation and sustainable
development. Environmental Science and Policy
5(1):13–19.
Price MF. 2004. Social monitoring in mountain
biosphere reserves: The context. In: Lee C,
Schaaf T, editors. Global Environmental and
Social Monitoring. Paris, France: UNESCO [Unit-
ed Nations Educational, Scientific and Cultural
Organization], pp 127–137.
Price MF, editor. 2006. Global Change in Moun-
tain Regions. Duncow, United Kingdom: Sapiens
Publishing.
Price MF, Mather H, Robertson EC, editors.
1999. Global Change in the Mountains. London,
United Kingdom: Parthenon.
Ramakrishnan PS, Saxena KG, Patnaik S, Singh
S, editors. 2003. Methodological Issues in Moun-
tain Research: A Socio-ecological Systems
Approach. New Delhi, India: Oxford and IBH Pub-
lishing.
Reasoner M, Bugmann H, Schaaf T. 2004. Back-
ground and concepts for collaborative work:
Global change research in mountain biosphere

reserves. In: Lee C, Schaaf T, editors. Global
Change Research in Mountain Biosphere
Reserves. Paris, France: UNESCO [United
Nations Educational, Scientific and Cultural
Organization], pp xi–xviii.
Royal Swedish Academy of Sciences. 2002. The
Abisko Agenda: Research for Mountain Area
Development. Ambio Special Report No 11.
Stockholm, Sweden: The Royal Swedish Acade-
my of Sciences.
UNESCO [United Nations Educational, Scientific
and Cultural Organization]. 1996. The Seville
Strategy and the Statutory Framework of the
World Network of Biosphere Reserves. Paris,
France: UNESCO.
UNESCO [United Nations Educational, Scientific
and Cultural Organization]. 2005. Global Change
Impacts in Mountain Biosphere Reserves. Paris,
France: UNESCO.

180

Martin F. Price
Centre for Mountain Studies, Perth College,
UHI Millennium Institute, Crieff Road, Perth
PH1 2NX, United Kingdom.
martin.price@perth.uhi.ac.uk

Astrid Björnsen Gurung
The Mountain Research Initiative, c/o Forest
Ecology, Department of Environmental 
Sciences, Swiss Federal Institute of Technol-
ogy, ETH-Zentrum CHN G71, 8092 Zurich,
Switzerland.
Bjoernsen@env.ethz.ch

Pablo Dourojeanni
Instituto de Montana, Apartado Postal 01,
Huaraz, Peru.
tmiperu@mountain.org; pablo@mountain.org

Daniel Maselli
Centre for Development and Environment
(CDE), National Centre for Competence in
Research (NCCR) North–South, University of
Berne, Steigerhubelstrasse 3, 3008 Berne,
Switzerland.
Daniel.Maselli@cde.unibe.ch

New Community-led Conservation Efforts in the Cordillera Huayhuash, Peru

Downloaded From: https://bioone.org/journals/Mountain-Research-and-Development on 29 Mar 2024
Terms of Use: https://bioone.org/terms-of-use



181

the future of ecotourism activities in
the country.

The Cordillera Huayhuash is
located in the Central Peruvian
Andes south of Huascarán National
Park. The range has Peru’s second
tallest mountain peak, Yerupajá
(6634 meters), as well as 15 major
peaks (6 of these above 6000
meters) and is the second highest
point of the Amazon Basin drainage
system. The mountainous area is
also one of the few tropical moun-
tain chains in the world and is the
location of important high moun-
tain ecosystems. Studies have identi-
fied more than 1000 plant species,
62 bird species, and more than a
dozen mammal species in the
region, including the threatened
quenal (Polylepis racemosa) plant and
the rare Andean condor (Vultur gry-
phus). In addition, the area is also
an important source of water
resources, as it contains more than
40 lakes and 115 glaciers.

Because the region is fairly
remote and was inaccessible during
Peru’s recent civil war due to the
fact that it was a base for Shining
Path rebels, it has only recently
become a major destination for
tourists. Beginning in the late 1990s,
international and national tourism
in the region began to increase rap-
idly. In 2001, approximately 2000
international tourists visited the
region to engage in trekking,
wildlife observation and climbing
activities. In addition, the region has
recently become an important desti-
nation for transnational and nation-
al mining operations. In the mid-
1990s Mitsui Mining and Smelting
Peru began operations in the area
adjoining the new conservation
reserve, and a host of new mineral
rights claims and exploration activi-
ties have just begun both within and
surrounding the zone.

The communities surrounding
the Cordillera Huayhuash have his-
torically been isolated from the rest
of the country due to lack of trans-
portation networks and support
from the Peruvian state. The

reserve encompasses land belong-
ing to at least 8 communities that
belong to 3 different national
administrative units (Ancash,
Huanuco, Lima). In 1993, roughly
23,000 people lived in the area,
mostly at lower elevations and in
widely dispersed communities.
Livelihoods in the region have been
dedicated primarily to agricultural
and livestock production, but new
opportunities to support eco-
tourism in the region have begun to
integrate local communities into
larger economic processes.

As the Cordillera Huayhuash has
begun to be recognized as an impor-
tant location for new conservation
and resource management activities,
a new debate has been ignited con-
cerning the ways in which the region
will be integrated into national pro-
tection activities. On one hand, the
technical study process begun in 2000
would integrate the zone into the
Peruvian system of national protected
areas and, depending on the level of
protection given to the area, would
alter access to and use of resources in
the region for local communities,
tourists, and mining interests. In
addition, the new zone would be
managed in a traditional resource
conservation model that is directed at
the national level by institutions and
personnel largely located outside the
region. On the other hand, local
communities are proposing new pri-
vate conservation areas that would
allow them to control conservation
and management goals and activities.
These contrasting approaches raise
important questions about the future
of conservation in the region, partic-
ularly about how it will be managed,
by whom, and through what types of
institutions.

Another important and related
issue that new conservation efforts in
the region have raised is related to
local grassroots empowerment. The
Peruvian system of national protected
areas has perennially been plagued
by inefficiency, lack of funding and
personnel, and centralized manage-
ment from Lima that is ill-prepared

or unconcerned with addressing local
concerns. This has led, in many cases,
to “paper” parks that are either mis-
managed or unmanaged and have
historically neglected to resolve long-
standing disputes over access to the
areas by local communities.

The country’s turn to neo-liberal
political and economic reforms as
well as new legislation reforming nat-
ural protected areas have given rise
to new efforts to address the histori-
cal lack of community participation
in management of protected areas as
well as to privatize and decentralize
the management and use of natural
resources. These new developments
have generated openings for novel
local and private conservation areas
that would delegate power and deci-
sion-making to local communities.
Beginning in 2001, several new pri-
vate conservation areas were created
in the country, with many more
under consideration.

In the Cordillera Huayhuash,
several communities have been
granted preliminary approval for
private conservation areas, and
nearly all of the communities affect-
ed by the new conservation zone
are in the process of developing
their own management plans.
These new efforts by local commu-
nities may indeed represent new
examples of grassroots empower-
ment and local resource manage-
ment conservation, but it is impor-
tant to note that this does not sug-
gest that these efforts will be
unified and devoid of conflicts over
how and in what ways conservation
will take place. This has certainly
been the case in the Cordillera
Huayhuash, as both the national
classification process and the devel-
opment of private conservation
areas have heightened historical
patterns of conflict over access to
and use of resources in the region,
and have created new conflicts with-
in and between communities over
who will manage the new areas.

Finally, the creation of the new
national conservation zone and new
private conservation areas in the
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Cordillera Huayhuash have also
raised important issues surrounding
the future of increasing ecotourism
activities in the region. Tourists uti-
lize the trails that pass by or
through many of the local commu-
nities in the region and across land
held by households and communi-
ties. In addition, many tourists con-
tract local people to provide mules
and guides for their journeys, which
represents an important source of
income for households in the
region. However, there is little infra-
structure in the region to support
tourism, including an almost com-
plete absence of sanitary facilities,
organized camping locations, and
emergency support. Furthermore,
providing for security within the
zone is another important consider-
ation. In 2003, several tourists were
killed and several dozen were
robbed at gunpoint in the region.
In response, local communities
have begun to patrol the region, in
some cases armed with rifles.

Under either national protec-
tion or local private conservation
efforts, these new flows of tourists
represent important new economic
opportunities for local communi-
ties, but also important challenges
due to the environmental impacts
of their activities. Unresolved ques-
tions for either conservation strate-
gy include how security will be
maintained in the region, how and
in what ways tourists will be asked to
pay for visiting the region (in 2004
local communities began to charge
tourists) and how and what types of
services will be provided for
tourists. Presently, local communi-
ties and guides are pursuing coop-
erative strategies to manage security
and some waste problems, but dis-
putes have occurred over the provi-
sion of services and charges for pas-
sage. The ways in which these new
conservation plans address these
issues will almost certainly affect the
quantity of tourists visiting the
region.

While the form of recent conser-
vation efforts in the Cordillera Huay-
huash region has yet to be fully devel-
oped and agreed upon, these efforts
will affect the nature of future eco-
tourist activities in the region. They
represent an important new instance
of grassroots empowerment intent on
maintaining local control of natural
resource conservation, and illustrate
the ways in which national and local
conservation frameworks in Peru
have been changing. Current
research and efforts on the part of
academics, policy-makers and organi-
zations could both further refine the
form and content of conservation
activities and broaden our under-
standing of changes taking place in
the Cordillera Huayhuash.

In an economic and social system
dominated by urban, industrial
capitalism, mountain areas have
been seen as peripheral to the
process of growth and develop-
ment. But today, as the service sec-
tor and the global economy are
becoming increasingly more impor-
tant than the industrial sector, a
new world of opportunity is open-
ing up for mountain areas. Today’s
global economy is increasingly
focused on broadly diversified
products and services. In this con-
text, knowledge and skills are the
winning element in global competi-
tion, just as brute force once was in
agricultural society, and money in
industrial society. And where
knowledge or skills are concerned,
there is no difference between
mountain and lowland areas.

Mountain development projects
should therefore aim primarily at
enabling mountain areas to maximize
their capacities and resources and
apply them to different settings. This
would foster the ideal climate in
which to network with productive sec-
tors located elsewhere, a sine qua non
for bringing mountain communities
into the mainstream. And what better
tool than broadband Internet connec-
tions to hook up mountain economies
with other production systems and
bring them into the global economy?

Reducing the digital divide
and connecting mountain
people

The first notion of the ‘Information
Age’ can be traced back to the early

1980s, when the advent of increas-
ingly refined technological applica-
tions for information processing,
alongside social transformation,
gave rise to the idea that a com-
pletely new world was about to be
born. Some authors have intro-
duced the concept of an “intercon-
nected world,” to depict a scenario
where distances are nullified by the
existence of digital technologies.
Among the information-based
industries, the telecommunications
industry is widely recognized as one
of the most important in the global
economy. The way of doing business
in highly developed societies, and
our lifestyle in general, would not
be the same without digital telecom-
munication technologies—and in
fact, the “Information Society” itself
would not exist.
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Broadband, the new communi-
cations tool which today makes it
possible to send increasingly greater
content at ever greater speeds, is
fundamental to the development of
mountain areas. By contrast with
the costs of other infrastructure
such as roads and railways, and
thanks to the quantum quality leap
of broadband Internet navigation,
we can now use an increasingly effi-
cient system of communication to
narrow the gap between mountain
and valley. And there is more. What
broadband mainly offers is vast
access to new sources of informa-
tion and knowledge and new forms
of economic activity. A whole array
of business models has been
reshaped by the introduction of dig-
ital communication technologies.
In fact, access to faster, accurate,
and effective communication chan-
nels allows sharing of information
and knowledge among economic
actors, thus easing the development
of business activities.

Broadband communication has
positive impacts on information-
based industries as well as on sever-
al other economic sectors. In the
agricultural sector, for instance,
where typical products are now
being heavily promoted, the new
information and communication
technologies are assuming an
increasingly strategic role, thanks to
their ability to favor the recovery of
costs linked to the on-demand deliv-
ery of services. They are also equally
important in the promotion of rural
areas and the implementation of
agricultural policies.

For the tourism sector, broad-
band telecommunications can play a
fundamental role in a context in
which there is widespread demand,
given the current prestige of unique
cultural, historic, and natural set-
tings. Whereas telecommunications
technologies have so far focused on
doing business more efficiently, they
can now be harnessed to create new
ways of doing business and to pro-
vide a diverse and integrated source
of supply. Similarly, in the food pro-

cessing sector, local agricultural
products can become global prod-
ucts thanks to broadband communi-
cation. The exact opposite occurs in
the tourism sector, as the global
becomes local with the arrival of
tourists on the local scene, bearing
in their wallets new economic
opportunities for local people.

In the management field, net-
works are used to depict the provi-
sion of a typical service, where many
components are required. Given
clients’ demands for services com-
posed of different components, net-
work elements are complementary.
Broadening the spectrum of eco-
nomic actors that are linked togeth-
er would enlarge the network and
positively alter business dynamics.

Using broadband to
strengthen civil society
Reducing the digital divide that has
so far excluded mountain areas is
therefore an essential step in
achieving competitiveness and in
social and economic advancement
in developed and developing coun-
tries alike. Mountain people are
clearly aware of the opportunity to
catch up that is afforded them by
the “Information Society:” their
best (and perhaps their last) chance
to overcome the social and econom-
ic marginalization of their moun-
tain homes.

However, there is more at stake.
In the new and increasingly infor-
mation- and service-oriented global
economy, the role of telecommuni-
cations is of fundamental and grow-
ing importance, especially for
mountain people. The evolution of
this sector impacts directly and indi-
rectly on much in the productive
and social sectors. The many appli-
cations that broadband communica-
tion has today have made it possible
for some mountain people to enjoy
health, work, and educational serv-
ices that were once much harder for
them to access. In terms of manage-
ment of the public domain, and
thanks to the availability of on-line

government services and programs,
both citizens and businesses now
have enhanced access to their local
and national administrations, with
all the relative benefits in terms of
administrative efficiency.

Conclusion

The availability of networked infor-
mation and communication tech-
nologies proved to be effective in
supporting national development,
both from a sociological and from
an economic perspective. This
seems to be confirmed by the less
advanced degree of development in
regions where such technologies
are not available. In fact, due to
morphological and geographical
characteristics, rural and mountain
regions lag behind in the diffusion
of the most advanced technological
infrastructure. On the other hand,
the European Union has strongly
advocated academic research and
efforts based on practice to help
bridge this divide. As stated in the
“eEurope 2005” work program,
broadband access among EU
regions is considered a priority for
the development of the Information
Society.

The digital divide therefore
confronts local policy-makers with a
decisive choice: should they encour-
age the building of a digital com-
munity, supported by public admin-
istration and business? As empha-
sized, broadband is a must-have tool
for enabling the transformation of
the cultural, economic, social, and
productive systems needed to foster
the development of areas that have,
up to now, been sidelined by eco-
nomic progress.
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