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• In this paper we discuss the importance of national and regional networks for strengthening capacities

for the management of native. underutilized plant genetic resources (PGR) in Mesoamerica. At the
national level. the commissions of plant genetic resources of Mexico. Guatemala. Honduras. EI Salv3dor.
Nicaragua, Costa Rica. and Panama raise awareness and advocate the conservation of the rich agro­
biodiveristyof the area. These commissions, with the support ofthe International Plant Genetic Resources
Institute (IPGRI). the Inter-American Institute for Cooperation on Agriculture (IICA) and the Tropical
Agricultural Research and Higher Education Center (CAnE), formed the Mesoamerican Network of Plant
Genetic Resources (REMERFI) in order to strengthen regional research capacity. Amongst REMERFl's
achievements are documentation of the diversity. conservation and use ofAnonaceae and Sapotaceae.
two families of native fruit trees, and also capacity building in prioritized subject areas. including docu­
mentation ofexsitu collections. exsitu and in situ conservation, valorization of plant genetic resources.
biosafety. and germplasm access. The network has played an important role in building local expertise in
plant genetic resources management.

This paper analyzes some of the key lessons learned from regional research in plant genetic resources and
also provides concrete recommendations to enable REMERFI to widen its focus on the use ofthe region's
wealth of agrobiodiveristy.

Background

The region between the south ofMexico and Panama.
known as Mesoamerica. is one of the major centers of
origin and diversification of many species of agricul­
tural importance. Food security of the region's poor
largely depends on maintaining this diversity in farmer's
fields and its availability in the market. Unfortunately.
this wealth of plant genetic resources (PGR)I is under
serious threat due to progressive deforestation, agricul­
tural practices that discourage the use of landraces.
and increasing use of uniform and narrow-based
varieties. This loss of genetic variability limits crops'
capacity for adapting to new pests and diseases and
coping with climate and soil changes. The frequent
occurrence ofhurricanes and droughts also has devas-

1. In this paper, a distinction is made betw!en agrobiodiversity
and plant genetic resources. Agrobiodiversity is the com­
ponent ofdiversity that contributes to food security. to fann­
ers' livelihoods and to conservation ofvitaI spedes within
agricultural production. Agrobiodiversity includes plant
genetic resources, which are defined as the variability of
plant species ofactual and potential economic interest for
theirutilization in genetic improvement programs, biotech­
nology and other sciences (Henriquez 2(02).

tating effects on the provision of basic foods for the
resource-poor. Thus research and development organi­
zations together with farmers must be equipped to
reintroduce diversity and minimize these losses.

When ratifying the Convention on BioIogica1 Diversity
(CUD), the Mesoamerican countries committed them­
selves to implementing mecbanism.s for conservation
and sustainable use of their rich biodiversity. several
countries within the region are also signatories to the
International Treaty on Plant Genetic~ for Food
and Agriculture. which was adopted in November2001.
The Treaty facilitates access to genetic resouJ'C8 for
more than 60 crops and forages under a multilateral
system, and has provisions for sharing any generated
benefits justly and equitably. Unlike the CUD. which
allows for bilateral negotiations to establish the terms
of access and benefit sharing for each particular ex·
change, all germplasm exchange under the Treaty's
multilateral system is subject to a Material Transfer
Agreement. The Treaty also proposes a fund that will
be used to support conservationist farmers and p~
mote the sustainable use ofPGR. The Parties have also
agreed to integrate activities involving conservation
and sustainable use of PGR into their agriculture and
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development programs. As a consequence of these committ­
ments Mesoamerican countries need to build technical and
negotiating capacities at a time when all countries in the re­
gion are suffering from restricted technical and financial
resources. To make best use of these limited resources there
needs to be cooperation at an international scale, particularly
geared towards capacity-building, increasing international
activities involving PGR, strengthening interinstitutional co­
operation, and implementing the Treaty's funding strategy,
chiefly the World Conservation Fund2

•

PCiR management: stakeholder analysis

Agriculture, especially subsistence agriculture. is a risky enter­
prise. To manage this risk, farmers are continuallyexperiment­
ing and innovating, using a variety of strategies including
diversification oftheir activities within and outside the farm.
Mesoamerican farmers have developed highly diversified ag­
ricultural systems, such as milpa (intercropping maize, beans
and squash), the basis of which are domesticated PGR.
Through such utilization this "informal" sector of the inno­
vation system not only conserves PGR, but also generates an
invaluable wealth of knowledge, practices and abilities.

There are many nongovernmental organizations (NGOs) in the
region that, together with local farmer's organizations, carry
out activities in support ofagrobiodiversity conservation. For
example. Via Campesina is an international movement that
coordinates the actions of small farmers, rural women and
indigenous groups in Asia, Africa, America and Europe.. Via
Campesina has campaigned effectively for PGR conservation
as the basis for food security, advocating fair representation
for farmers in policy formulation on issues of biotechnology
and access to PGR, inclUding the protection and promotion
offarmers' rights (Via Campesina 2000).

The "formal" sectors ofthe innovation system are chiefly rep­
resented by national research organizations (NAROs) with
mandates that encompass the conservation and utilization
ofPGR via research activities. However, with the exception of
the Instituto Nacional de Investigaciones Forestales, Agricolas
y Pecuarias (INIFAP) in Mexico, NAROs in Mesoamerica are
small, with wide, oversized mandates, and are seriously un­
derfunded due to cuts in public spending. These constraints
limit the resources available for the collection, characteriza-

2. The aim of the World Conservation Fund is the maintenance of
crop collections in perpetuity by financially assisting all centres
(regional, national, and international) and also farmers who act as
curators. This effort is promoted by the centers of the Consultive
Group ofIntemational Agricultural Research (CGIAR) and the Food
and Agriculture organization ofthe United Nations (FAD), and aims
to reach a fund of US$260 million. Approximately US$25 million
has been pledged so far by the United Nations, the Gatsby Foun­
dation. and the governments of the USA. Switzerland, Egypt, and
Colombia. In May 2003. the Government ofAustralia also pledged
$16.5 million to the Fund.

tion and documentation of ex situ collections and even for
basic research, for example in prebreeding and specific evalua­
tions. Most of the NAROs have not even established a national

I:.: program on PGR and their activities are based primarily on
introducing the germplasm of commercial crops. These
programs are generally carried out in partnership with
members of the Consultative Group on International Agricul­
tural Research (CGIAR), chiefly the International Plant Genetic
Resources Institute (IPGRI), the International Centre for Maize
and Wheat Improvement (CIMMYT) and Centro Internacional
de Agricultura Tropical (OAT). The lack ofresources also means
that many germplasm banks have serious difficulties in guar­
anteeing the viability and availability of their germplasm
(REMERFI 2001) and collections are extremely vulnerable.

There are several universities, agricultural research centers,
botanical gardens, herbariums, and museums that also con­
tribute to PGR conservation and management in the region,
within similar resource limitations. Those of most relevance
are as follows:

• The Tropical Agricultural Research and Higher Education
Center (CATIE) collects, conserves, and improves native
and introduced germplasm. CATIE maintains collections
of international importance, such as those of coffee and
cocoa, and also some of regional importance, including
native vegetable and fruit crops. Recognizing the impor­
tance of using conserved germplasm, CATIE emphasizes
characterization, evaluation, and prebreeding activities.

t----::..:
f· • The Universidad de San Carlos de Guatemala and the

Instituto de Ciencia y Tecnologia Agricolas (lOA), work
with local farmers collecting and characterizing germplasm
of several native crops, including underutilized speciesI such as Amaranthus and Crotalaria.

• The Programa de Recursos Gen.eticos Nicaragiienses (REGEN)
of the Universidad Nacional Agraria encourages rural
women to start home gardens to increase the use ofnative
species such as malanga (Xanthosoma), which is an im­
portant component of the rural poor diet.

• The Universidad Cat61ica de Occidente (El Salvador) con­
serves several native species in vitro for reforestation
purposes. Natural forest in EI Salvador has been severely
reduced and now covers only 5% of the country.

• The Centro Universitario Regional del litoral Atlantico de
Honduras (CURLA)maintains an important collection of
fruit trees, spices, and other species ofthe humid tropics.

Private sector involvement in conservation and research on
native crops is obviously focused on those which provide op­
portunities for appropriation through legal protection for new
varieties. An example is Maseca, in Mexico, that accounts for
70% of total market share in production of maize flour
nixtamal (corn "curedn with calcium carbonate for making
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tortillas). By supporting INIFAP breeding programs Maseca
ensurt>s the availability ofmaterials with the particular char­
acteristics that the industry requires.

National and regional organization for
native PGR management
The organizations and institutions mentioned above represent
the social capital that provides the structures and processes
for agrobiodiveristy management. They provide a platfonn
for collective action for planning, canying out. monitoring,
and evaluating PGR interventions and are the key to imple­
menting institutional innovations for resource management.
such as biosafety regulations. Here we describe the efforts of
the stakeholders in the agricultural innovation systems of
seven Mesoamerican countries in promoting conservation and
utilization of native PeR through regionalized research and
capacity building activities. This involves negotiations across
highly diverse arenas and between diverse sets ofactors (pub­
lic/private, formal/informal). Akey factor to success has been
promotion by highly motivated and active people with sup­
port from exemplary leadership.

NafiantJI-IewICNpRization:PlantQenetie ResouIftS
Committees
Just as it was the pioneer in fonnulating its Biodiversity Law,
Costa Rica was also the first Mesoamerican country to
implement PGR-related institutional change with the
establishment of its Comisi6n Nacional de Recunos
Fitogeneticos (CONAREFl). CONAREFI was created by Presi­
dential Decree in 1988 with the objective of promoting
research on native. underutilized crops and disseminating the
knowledge generated by this research.

Following Costa Rica's lead, five other countries in the region
had established similar committees by the end of the 1990s.
The composition of each committee varies depending on the
degree of organization. promotion. and awareness that the
topic ofPGR has reached within each country (REMERFI2001).
However. in general terms. all have a membership fonned
from the NARD, state and private universities, Ministries of
Agriculture and Environment. the Science and Technology
Committee. Biodiversity Committee. and NGOs. To a lesser
extent fanners and farmers' organizations and indigenous
groups also participate in these bodies.

All of the committees have fonnulated their working plans
in line with the Global Action Plan for the Conservation and
Utilization ofPlant Genetic Resources for Food and Agriculture,
simply referred to as PAM. The key aims of which are: (1) in
situ conservation and improvement, (2) ex situ conservation,
(3) utilization of genetic resources, and (4) institutional ca­
pacity building.

Because of its large territorial size and geographical and cul­
tural diversity. the creation in Mexico ofthe Sistema Nacional

de Recursos Fitogeneticos para Ia Agricultura YIa AIimentadOn
(SINAREFI) represents a significant collaboration bet\ften for­
mal and infonnal stakeholders (see Box 1).



ISNAR Briefing Paper 73

The Steering Committee approves research proposals (based
on a prioritization carried out by the participating countries),
supports project formulation, and identifies sources offund­
ing. The national PGR committees are responsible for carrying
out research and capacity-building activities and for raising
national awareness. Figure 1 shows the interaction between
REMERFI, the national commissions and sponsors.

REMERFI also contributed to an analysis of agrobio-diveristy
losses caused in 1998 by Hurricane Mitch in Honduras and
Nicaragua, where local production and seed exchange consti­
tute an integrated form of conservation and breeding. The
study not only confirmed the vulnerability ofseverallandraces
to these natural disasters, but also their loss due to progres­
sive substitution by other crops and modern varieties. These
activities formed part of the project Seeds of Hope coordi­
nated byCIAT.

Regional capacity building through training has been one of
the key approaches to strengthening organizational capacities

Advances in regionalization ofresearch on native
underutilized crops
Regionalization of research involves organizations from
several countries, usually organized into networks, which are
coordinated supraregionally (Gijsbers and Content 1996).
Regional network research provides the opportunity to take
advantage of economies of scale and scope, maximizing the
use of limited resources and enabling knowledge diffusion.
PGR represent an excellent topic for regionalized research in
the Mesoamerican countries for several reasons (Box 3).

Between 1997 and 2001, working under the umbrella of
REMERFI, the national committees carried out two regional­
ized projects on Sapotaceae and Anonaceae. which had been
prioritized regionally. These families are composed ofnative
tropical fruit trees and are of economic and nutritional im­
portance in all seven countries. The most important results
ofthese efforts were the generation and use ofdescriptors of
the phenotypic variability for the most important species in
both families. Species ofimportance in local markets, such as
chicozapote (Manilkara zapata), were also characterized us­
ing izoenzyme techniques. Technical staff from NARDs and
NGOs, as well as local fanners, received training on a variety
ofvegetative propagation methods for the species. Local clonal
gardens were established for the most important species en­
suring their conservation and availability for future breeding
programs. Agricultural researchers in the region were trained
in participatory research methodologies for carrying out
ecogeographical and ethnobotanical studies (Henriquez 2001).
These projects were carried out with funding from the
Inter-American Cooperation Bank (lOB) and the German
Government.

Capacity building and institutional
strengthening through organization
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REMERFI was originally conceived exclusively for carrying out
PGR regionalized research, however, it was realized that there
was also a need to strengthen capacities and so this was added
to REMERFI's remit. REMERFI is governed by a Steering Com­
mittee formed by members of the signatory organizations.

In 1992, supported by regional and international agricultural
cooperation organizations, seven Mesoamerican countries
formed the Red Mesoamericana de Recursos Fitogeneticos
(REMERFI) (Box 2). The objective of REMERFI is to improve
conservation and sustainable utilization ofPGR by strength­
ening national systems and coordinating actions at both the
national and Mesoamerican levels (Henriquez and Carnap
2001). The formation of REMERFI is an indicator that the
governments of all these countries are aware of the impor­
tance ofcoordinating efforts in conservation and sustainable
use of their agrobiodiveristy.

RegionaI-leuel OIgcmization: Mesoamerican Network
ofPlant qenetic Resources - REMERFI
PGRs have become a topic of extreme importance at the
political level in the Mesoamerican countries, and remain a
crucial point for debate in agricultural and environmental fora
in the region. Several important mechanisms have been de­
signed to strengthen institutional arrangements for PGR
management in Latin America (Alarcon et af. 1998).



figure 1. Interaction between members of RBMERJlJ and the National Plant Genetic

Resources ColDIIIittees
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for conservation and utilization of
agrobiodi¥elsity. 1be national cmnmit·
tees and REMERFI earned out an initial
needs-assessmen eRn:ise to determine
PCR-related training needs.. Prom this
ezercise it was established that three
topics were ofregional priority: (1) bio­
technologyand biosafi!ty. (2) inteDectual
property rights and acnss to PGR. and
(3) improving documentation of the
germplasm banks.

To establish a baseline. REIlERFI
carried out a study of the legal and
political framework for agrobiodiYer­
sity conservation and management in
all seven member countries. In each
country. the state-oHhe-art in the for­
mulation of legislation for conserva­
tion, germplasm access and biosafety
was documented and then delivered at
a scientific regional wortshop. Then
further regional workshops were car­
ried out to discuss policies and legis­
lation, and identify elements for policy
formulation in each country. from
which recommendations for regional
policy harmonization were derived.
One of the key results oftbis capacity
building effort was strengthening
of the committees. in particular in
Panama and Nicaragua. These two
committees went on to act as advisory
boards to decision-makers responsible
for legislation to comply with the
Cartagena Biosafety ProtocoP.

The Mesoamerican countries also ex­
pressed a need for tedmical support
in linking individual PGR databases.
Thus. supported by IPGRI. germpla.sm
bank staff were trained in the use of
the system pcGRIN. and in the use of
descriptors to ease information ex­
change. lbrougb REUERFrs efforts it
was also possible to increase the criti-

3. The cartageDa Biosafety Prc:ltocoIentered
into effect in september 2003. The P»
toeoI aims to protect bioJogical diwnity
from potrntial risks deriftd from the Be"
~ticalIy moclifif'd organisms that are
producU of modem biocecImoIogy. The
Protocol has been signed by aD of the
member countries of ItEMEItfl. with tbr
exception ofGuatemala, and by septem­
ber 2003. had been Rtified by NicaRgua.
EI saJvador. Mezico. and Panama..
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cal mass of qualified people in other subject areas, including
methodologies for ecogeographical and ethnobotanical stud­
ies, economic valuation of PGR, management of transgenic
seeds, environmental impact assessment, and planning, moni­
toring, and evaluation ofPGR projects.

Strong emphasis was put on strategic planning exercises to
support the organization of the PGR committees. Thus, the
committees in each country defined their organizational
structure in several subprograms and formulated annual
operational plans. However, finandallimitations prevented
programmed activities from being executed as planned and
therefore only projects that enjoyed international support
were carried out. However. despite such constraints. the na­
tional committees have made concerted efforts to implement
awareness and information dissemination programs. For ex­
ample, the Comision Nacional de Recursos Fitogeneticos
(CONARFI) in Guatemala organized a national PGR forum in
which several important topics were discussed, including the
potential effects of genetically modified living organisms on
the environment. This event brought together professionals
from agriculture and science, researchers, decision makers,
and representatives ofthe private seed-producing sector. Simi­
larly, the Comision Nadonal de Recursos Fitogeneticos de
Nicaragua (CORFINlC) has carried out several national activi­
ties to raise awareness and promote the use of native PGR.
These events have contributed to gaining the support of lo­
cal farmer's organizations for CORFINlC and its activities.

Lessons learned

It is clear that regionalized research in PGR can be carried out
in Mesoamerica, while simultaneously increasing capadty and
supporting the stakeholders in the innovation system. The
main lessons learned from these national and regional or­
ganizational arrangements are highlighted below.

RegionaUzation maximized the benefits derived
from research
The collaboration among countries provides mechanisms
for producing and sharing new knowledge and public goods.
REMERFI's policy is also to protect research results by pub­
lishing them and putting them in the public domain.
Regionalized projects also provide opportunities for training
that otherwise would seldom be accessible to individual
researchers, and are beyond the finandal reach of several
organizations. This contributes to forming a critical mass of
skills and technical expertise for PGR research and manage­
ment.

Organization ofresearch by thematic groups
Organization ofresearch into thematic groups maximizes the
contribution of researchers. These subgroups are supra­
national and regional horizontal structures that focus on
particular PGR topics and prioritized native crops, such as
those of the Anonaceae and Sapotaceae families mentioned

above. The advantage of these thematic groups is obvious
as specialists from several countries and also international
experts get to work together. This leads to the project
proposals formulated in these subgroups being of a high
technical quality due to their multinational and regional char­
acter, and also potentially increases their chances of fmding
funding.

The importance ofdefining the rules for participation
In initiatives of this sort it is very important to study how
the new research arrangements affect allies and other stake­
holders, and how policies in place in each country might affect
the implementation of these efforts. When regional initia­
tives are organized it is important that the individual national
partners decide what level of authority they are prepared to
give to the regional bodies, if they decide to give any at all.
A dear definition of research objectives and priorities that
take into account stakeholders' interests is essential from the
start if these mechanisms are to gain legitimacy. A balance
also needs to be found between national and regional
activities. That is, the participating countries must have au­
tonomy to decide which projects are of national importance
and so should not be executed in the framework of regional
cooperation.

REMERFrs position in the debates
Many subjects related to PGR, such as intellectual property
rights, farmers' rights, biosafety, and the impact oftransgenic
crops in the rural economy, are very sensitive topics. Although
the members of REMERFI come from a diverse range of pub­
lic and private sector backgrounds and often have very
different opinions on these topics, their shared passion for
the conservation and sustainable use ofPGR means that there
is universal concern ifpolitical decisions might limit the avail­
ability of resources which help to sustain the regions' food
security. However, the national committees and the network
have all agreed to avoid entering into partisan discussions.
REMERFI has become a forum for reflection, debate, and dia­
logue, focusing on regional harmonization on topics of
agrobiodiversity that are within its technical competence.

Recommendations for widening the
focus of REMERFI
Several recommendations are given below. with the aim
of optimizing REMERFI's regional performance.

Focus on complementarities ofex situ and in situ
conservation
The focus ofregional research must not only include the study
of diversity of economically important cultivated plants, but
also their wild and semidomesticated relatives, as well as the
traditional knowledge associated with them (Le. traditional
practices, uses. local knOWledge) (REMERFI 2001). Through
REMERFI and the national PGR committees it is possible to
develop regional competencies in in situ conservation, focus-
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ing on on farm conselVation involving local farmers and com­
munities. REMERFI has already started promoting actions in
this direction. For example. in coordination with the Comisi6n
Centroamericana de Ambiente y Desarrollo (CCAD)\ projects
will be submitted to the Global Environment Fund (GEF)5 that
will emphasize on farm conservation and be carried out with
participation ofthe Coordinadora Centroamericana del campo
(CCq6.

However. it remains necessary to maintain ex situ collections
as a complementary strategy to in situ conservation. Here the
mechanisms promoted by the CEF are important for
REMERFI's members. Initially, this fund was formed to main­
tain the collections in the CCIAR, but it has now been ex­
panded to provide funding for maintaining national
germplasm banks and to provide technical support and
capacity building in order that such collections reach inter­
national management standards. Towards this goal. REMER.FI
and members have already documented the state of all ex
situ collections in the region. defining priority areas that need
strengthening (REMERFI 2000). It is ofparamount importance
that REMERFI continues receiving support from IPGRI to ac­
cess the Fund.

Foeus on the value ofinnovation
In the long run, the conselVation of PGR can only be sus­
tained if these resources are also utilized. This process must
be based on the economic valuation of agrobiodiversity and
must be oriented to the needs ofagriproducing chains, guided

by market demands and export pot.el1ti~.This focus is neces­
sary in Mesoamericaifit is to be c~petitivewith other Latin
American countries. which already have a relatively high level
ofPGR development. Agricultural innovation also involves the
adoption ofnew technologies, transformation of raw materi­
als into marketable products. and getting those products to
the market. This is an area that depends on the cooperation
of competent stakeholders, including NGOs, other develop­
ment projects and the private sector, selVed by researchers
with strong competencies due to capacity built through the
regional network.

4. The Comision Centroamericana de Ambiente y Desarrollo (CCAD)
is formed by the Ministries ofEnvironment ofseven Central Ameri­
can countries. Its objective is to protect biological and ecosystem
diversity. establishing collaboration between the countries to adopt
models of sustainable development and promote coordinated ac­
tions to rationally use the regions' natural resources (http://
ccad.sgsica.orgJantecedentes/antecedenteshistoricos.htm).

5. The Global Environment Fund (GEF) is an international funding
organization established in 1990 byUNOP. UNCED, the World Bank,
and 166 countries. More than 150 GEF projects are in progress in
collaboration with NGOs. One of the activity windows of GEF is
biodiversity (http://www.gefweb.orgj).

6. The Coordinadora Cenuoamericana del campo (CCC) is a forum
for coordination ofregional organizations ofindigenous peoples,
blacks, and peasants, with the aim of defending the interests of
rural families in Central America (http://www.frentesolidario.orgJ
fre/alianzas/ccc!Ol.html).

Another challenge is to maJimize the use ofagrobiodivelSity's
PGR in a way that still enables the participation ofloca1 fann­

ers and indigenous communities. Here. for eDDlple. support
to the informal seed sector is crucial and can be attained
through participatory research. Some possible fields ofaction
for regional activities are seed quality. participatory breed­
ing, local germplasm banks and eIchange, and communal
activities in support ofseed management.

Pcutieipcrtion in IIannonizationaf,...,poIieia
Organization at the national and regional level enables
REMERFl's members to develop competencies and competi­
tive advantages in advising policymakers. This is a challenge
that the committees in Panama, Nicaragua. and Costa Rica
have already tackled. Members can give advice that promotes
regional policy harmonization. for example, on germplasm
exchange and access mechanisms. and that benefits the ac­
tors that use the resources. mainly farmers. It is important
that sponsors such as DCA and IPGRI continue supporting
REMERFl in advocating adequate agrobiodiversity policies.

Conclusions

Researchers and scientists are responsible for finding solu­
tions so that the growing human population can live within
the sustainable limits of ecosystems. To do this they present
plans for conserving and using agrobiodiversity in a sustain­
able way. However. the authority to implement these plans is
generally oot in the hands of researchers and scieotists. but
rests with policymakers. Members ofconservation networks.
such as R.EMER.Fl. have the potential to become spokesmen
and to voice their concerns publicly and appropriately to all
sectors ofcivil society. Such awareness-raising at all levels is
important because only active public involvement can exert

the necessary pressure 00 policymakers to prompt them to
implement the actions required to guarantee conservation
and sustainable use of the wealth of Mesoamerican
biodiversity.
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