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PREFACE

This environmental profile of Panama is one of a series commissioned by the
Agency for International Development (AID) for countries receiving United
States assistance. This report describes the results of a field study con-
ducted by seven-person multidiscpinary team over a total of five weeks.

The scope of work for this field study was prepared in a cooperative effort
between the AID/Panama mission and Ministry of Planning of the Government of
panama. Five areas were selected for broad examination by the environmental
team. The team received additional guidance from the staff members of the
Ministry of Planning and the Technical Advisory Committee which helped to
develop the scope of work (members are listed in Appendix A). This profile
was prepared by the following persons: :

Jeffrey Boyer, Team Leader/Environmental Planner
c¢/o U.S.A.I.D. Urban Affairs Office
Tegucigalpa, Honduras

Random DuBois, Marine Ecologist
c/o Island Resources Foundation
Lagoon Marina, Red Hook

St. Thomas, Virgin Islands

Gary Hartshorn, Forester
Apartado 8-3870

Tropical Science Center
San Jose, Coc'a Rica

Stanley Heckadon, Anthropologist
Apartado 6833
Panama 5, Panama

Edmund Ossio, Pollution Specialist
135 Mariano J. de Arce-San Isidro
Lima, Peru

Frank Zadroga, Hydrologist
Colegio de Ciencias Ambientales
Universidad Nacional

Heredia, Costa Rica

Goetz Schuerholz, Wildlife Ecologist/National Parks-Planner
P.0. Box 69 o
Duncan, B.C.

Canada VIL 3X1

The team is especially grateful to Lic. Roque A. Lagrotta and Sra. Rita Mariela
Perez of the Ministerio de Planificacion y Politica Economica; to members of
the Comite Tecnico del Medio Ambiente; and to Harlan Davis, Dwight Walker, Blair
Cooper, and Tomas Ugarate of the AID/Panama Mission's Rural Development Office
for their cooperation and support. In addition, the team is grateful for the
assistance and advice provided by the individuals and institutions contacted
during the course of this study (see Appendix B for names and organizations.)
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SUMMARY AND RECOMMENDATIONS

SUMMARY
Methods and Objectives

During a five-week period in April and May, 1980 a multidisciplinary team of
seven experts in environmental and renewable natural resources undertook a
general .review in Panama of the following topics: deforestation and soil
erosion; loss of wildlife and their habitat; contamination of air and water
resources; solid waste disposal; noise pollution; and impacts upon the environ-
ment from hydroelectric, industrial, and agricultural projects. Individual
reports by team members were compiled and edited into the present document.
The principal objectives of the review were to: assess the status of the
environment and natural resources of Panama; identify major resource and
environmental management needs; recommend measures to avoid or minimize adverse
impacts on the environment as a result of development plans, strategies, and
projects; and provide information on the environment and natural resources of
Panama that can be used in the planning and establishment of priorities for
development. These objectives were established jointly by the Government of
Panama and the AID/Panama Mission to help guide future development assistance
efforts in Panama. '

THE MOST CRITICAL ENVIRONMENTAL AND RENEWABLE
NATURAL RESOURCE PROBLEMS IN PANAMA

The following were identified by the team as the most critical environmental
and renewable natural resource problems facing Panama at present:

_Spontaneous Colonization. The destruction of previously undisturbed wetland
forests along the Atlantic seaboard and in the central part of Darién province
by agrarian peasants migrating from the provinces of Los Santos, Herrera, and
Chiriqui is one of the most critical environmental problems in Panama. These
peasants destroy vast areas of forest by slash and burn agriculture and by
clearing land for cattle ranching. Colonization of wetland forests is part of
the natural development strategy and is seen as a necessary "conquest"; undis-
turbed forests are seen as non-productive economically. Colonization is
fostered directly or indirectly by government agencies: spontaneous coloniza-
tion follows the building of roads into previously inaccessible areas, while in
some provinces government agencies actually provide easy credit to cattle
ranchers wishing tc expand their pasture acreage. There is no overall plan for
orierly colonization in frontier areas and as a result land is cleared that is
uns.itable for agriculture. Little attention has been given to alternatives
such as timber management which could provide an economic return while main-
taining a forest cover.

Deforestation. Current estimates of Panama's actual forest cover range from 38
to 45% of the total land area (29,000-35,000 square kilometers). Destruction
of forests is primarily the results of agricultural expansion into forested
areas; approximately 2.7% of the country's land area is cleared for agriculture




yearly. Even at an intermediate rate of 1.5% per year, it is estimated that
Panama will lose an additional 10,000 km2 or one-third of its existing forest
reserves in the next 25 years. At present, deforestation is taking place at a
rate of 50,000 hectares per year. Although most of the deforestation is the
result of land clearing for agriculture, other factors contribute to the
destruction. These factors include: a poorly conceived and executed timber/
forest concession system; complete absence of silviculture and forest manage-
ment practices and information; estimates of lands suitable for agriculture
based on inappropriate classification ‘systems, poor timber utilization; and
degradation of soils as a result of erosion and compaction. Although the
Direccibn de Recursos Naturales Renovables (RENARE), the agency responsible for
all aspects of renewable natural resources, has adequate Tlegal authority to
enforce sound forest management practices, it has proven to be relatively
ineffective. The Direccibn does have a small reforestation program but projec-
tions allow for reforestation of only 38,500 hectares over a five-year period.

Soil Erosion and Rangeland Deterioration. The widespread loss of forest cover
as a result of agricultural expansion into forested areas is causing major
changes in the hydrologic cycles of major watersheds and contributing to the
loss of an estimated 1600 to 2000 metric tons of soil per hectare per year in
Panama. High intensity rainfall, easily eroded soils, and lack of knowledge of
basic soil conservation measures on the part of small farmels all are factors
in the erosion of soil and deterioration of rangeland. Grazing of livestock on
moderate to steep slopes combines destruction of the vegetative cover of pas-
ture lands with compaction of soil; again, heavy rainfall erodes unprotected
soils. Within a few years, soil fertility is exhausted and the farmers move
on to clear more land. This destructive cycle continues as agriculture expands
into fragile wetland forest areas where soils are poor, unsuited to agricul-
ture, and easily eroded once the forest cover is removed. Other impacts of
denuded watershed areas, soil erosion, and sedimentation are sharp fluctuations
in stream flows causing flooding and droughts, heavy siltation in hydroelectric
and water supply reservoirs, and the loss of freshwater and marine fishery
habitats due to excessive siltation in important breeding areas such as man-
grove swamps. Soil erosion is a common problem throughout the agricultural
zone of the country, with the highland volcanic soils of Chiriqul Province

most seriously affected.

Destruction and Contamination of Marine Fishery Habitats.

Panama's marine fishery resources represent an important domestic food source.
as well as a principal export commodity. Critical to the long-term produc-
tivity of these marine resources is the protection and conservation of the
country's extensive coastal mudflats and mangrove forests. These areas are
being adversely affected by dredging operations, indiscriminant use of pesti-
cides and defoliants, industrial pollution, construction of recreational develop-
ment and commercial shrimp ponds, and extraction of red mangrove bark for the
tanning industry. Panama's littoral zones, including coastal wetlands, marshes,
mangrove forests, and mudflats, must be carefully developed to ensure continued
production of important commercial species of fish, shrimp and shellfish.



CONSTRAINTS TO EFFECTIVE NATURAL RESOURCE
MANAGEMENT AND ENVIRONMENTAL PROTECTION

The major obstacles to effective natural resource management and environmental
protection 1in Panama are:

Lack of Public Awareness and Understanding of the Environment. A very limited
number of Panama's people live in a relative state of balance with the envi-
ronment. The most notable exceptions are certain indigenous groups who have
evolved stable subsistence patterns of existance. The population as a whole
does not regard environmental protection a strong priority. Public aware-
ness and understanding of the fundamnental problems and conflicts that are and
will be arising over natural resources management and use are equally minimal.
The urban population's perception of the environment centers around aesthetic
issues such as noise, odors, and open spaces, while rural campesinos regard
their environment with a "conquista" (conquering) attitude as seen in indiscri-
minant burning of forest resources that could be harvested for other uses.

Current Development Strategies. Major commitments have been made by the Govern-
ment of Panama to develop the natural resource reserves in the provinces of
Chiriqui, Bocas del Toro, Darién and the Comarca de San Blas. Intensive
development programs have been initiated in these areas to exploit the natural
resources as part of a sclution to Panama's immediate economic problems of high
unemployment, spiraling inflation and interest rates, heavy dependence on
foreign imports, and an outflow of capital to pay for development investments.
Such development stragtegies reflect a willingness on the Government's part to
accept adverse impacts of development activities upon the environment. Given
the lack of broad public support for environmental issues, national priorities
are unlikely to change until environmental degradation begins to affect the
productivity of the natural resources being exploited.

Lack of Centralized Authority for Resourrce Management and Environmental Protec-
tion. The responsibility for natural resource management and environmental
protection in Panama is distributed among a host of ministries and semiautonomous
institutions. There is no central agency responsible for a continuing, compre-
hensive and integrated natural resources and environmental quality planning
and programming effort. Competition for scarce financial resources is intense,
and the Government's priorities have favored those ministries and institutions
most directly involved in agricultural, industrial, and commercial production
operations as well as the provision of services such as public health, educa-
tion and other social services. At present, internal budget allocations within
Panama's ministries favor traditional development projects as opposed to activi-
ties geared towards long-term sustained productivity of the country's renewable
resources.

Lack of Technically Qualified Personnel. Panama's educational institutions of-
fer limited training in the natural sciences and no training in either inter-
disciplinary or specialized environmental and natural resource management
fields. The feasibility of establishing and maintaining an effective environ-
mental and natural resource planning and management program in Panama will be
hampered by a lack of sufficient numbers of well-trained administrators and
technicians in the appropriate fields. Ensuring the availability of such
professionals requires two simultaneous developments: institutions of higher




-4-

techniques that emphasizes practical field experience; and senior level deci-
sionmakers in the ministries will need to broaden their understanding of the
managerial and multidisciplinary skills required for effective planning and
implementation of programs for the long-term protection and productivity of
Panama's natural resources. These developments do not appear likely in the
near future.

Lack of Accurate Environmental and Natural Resources Data. Environmental pro-
tection and natural resources management programs in Panama are hampered by a
lack of accurate, up-to-date information on the extent and current utilization
of natural resources. The availability and accuracy of the baseline data for
natural resources in Panama is generally poor and unreliable. This is exacer-
bated by the lack of a central agency responsible for natural resources data
collection and analysis. Until more accurate information becomes available,
environmental and natural resource planning in Panama will have to rely upon
limited and questionable data currently available.




RECOMMENDATIONS

The following recomnendations are presented in grea;ér~détai]Vinffhé corres-
ponding chapters. : . ; ,

LAND SETTLEMENT AND RESOQURCE DEVELOPMENT

V]

Establish a policy towards colonization that regulates settlement and
determines the manner in which the wet forests will be used.in the fu-
ture, based upon ecological principles and guidelines, which will be
followed by all development agencies; )

Review and modify the present road building program of the Ministry of
Public Works to prevent or minimize impacts on the environment;

Provide technical assistance to development agencies in preparing ap-
propriate environmental strategies and resource management plans;

Take corrective measures in the severely deforested areas of Coldn
province;

Discourage extensive ranching in Donoso and Santa Isabel by suspending
credit for ranching activities and prohibiting conversion of forested
areas to pasture;

Encourage planting of permanent crops such as cacao and coffee, and
improve management of existing tropical tree species;

Secure and protect the land rights of minority groups inhabiting areas
areas of wet tropical forests which are subject to colonization and

deforestation.

FOREST RESOURCES

o

Establish national and community forests with effective administration,
technical management, and enforcement capabilities; '

Initiate experimental forest management projects for cativo, red man-
grove, orey, and cuipo and mixed wet forests, emphasizing multiple
uses of forest resources;

Implement silvicultural programs for cativo and red mangrove forests;

Initiate intensive research programs to evaluate and develop innovative
uses of Panama's forest products, such as using partially hydrolyzed
cuipo wood as cattle fodder; ' -

Promote plantation forestry and agroforestry projects in areas with
degraded soils; '

Evaluate Panama's forestry concession system, examining conflicts
between short-term exploitation and the maintenance of long-term pro-
ductivity of the forest resources; ‘


http:activiti.es
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Establish and maintain up-to-date forestry statistics;
Inventory forest areas threatened by agricultural expansion and develop

rational land use plans based upon soil capability analyses.

RESOURCES.

o

Divert part of Panama's fishing fleet, both public and private, :to ex-
ploitation of underexploited species by. offering economic incentives and
other appropriate means; ‘

Adopt and enforce regulations governing minimum size of harvest for-sé-
lected species such as lobster; B

Utilize existing fishery resources more effectively, for‘exthféﬂméféY
keting fish caught by shrimp or purse seiners or exploring alternative
uses of shrimp heads; - R

Develop capabilities to collect and monitor environmenta]'quality‘of
critical habitat and biological communities; '

Maintain more complete statistical data on utilization of manine re-
sources by establishing a permanent office at Vacamonte apd providing
required financial resources and technical personnel; ‘

Establish a Coastal Zone Management Committee, composed of distinguished
public, private and academic experts, to administer coastal zone affairs.
Grant Committee powers of consent over all projects or activities that
could significantly affect coastal zone ecological systems;

Initiate a comprehensive inventory and characterization study of Panama's
coastal zone to establish current baseline conditions, including type of
resource, extent, charateristics, ownership and present utilization;

Formulate and adopt a coastal classification system consisting of diffe-
rent categories or levels of protection reflecting environmental sensi-
tivity, resource abundance, uniqueness and ability to sustain long-term
yields;

Strengthen cou, dination and cooperation among different ministries re-
gardiny areas of jurisdiction, development strategies, programs and
policies; :

Evaluate the potential effects of exotic species introduction programs,
perhaps by an existing or expanded multidisciplinary committee to include
representatives of RENARE, DINAAC, Direccibn de Recursos Marinos and the
University of Panama,

Undertake research on feasibility of culturing native Macrobrachium spe-
cies or utilizing sterile hybirds for pond culture rather than introduced
species;




o

Investigate raising and marketing of a]ternativé marine stocks such as
conch, turtles, and mangrove oysters.

WILDLIFE RESOURCES AND NATi‘JNAL PARKS

o

Establish a national wildlife and .protected areas development plan,
supported by a set of clear and comprehensive objectives;

Design a synecological and applied research program, listing research
projects in order of priority, in accordance with the proposed. deve-

lopment plan;

Review and evaluate national parks and wildlife legislation to determine
applicability in view of proposed national wildlife and protected areas

development plan. Incorporate means for active public participation in

management and enforcement of development plan in the existing or newly-

created legislation.

Review existing and proposed national parks and their classification

system, and adopt, where appropriate, new protection classifications
such as biological reserves, wildlife sanctuaries, and ecological re-
serves which better reflect characteristics and needs of each area;

Initiate series of pilot projects with multiple land use 2mphasis,

including commercial exploitation of wildlife species such as turtle

breeding, crocodile farming, and exotic tropical bird management;

Establish within RENARE an Outdoor Recreation section to promote and
develop tourism in national parks and public 1nvo]vement in natural
resource conservation.

SOIL AND WATER RESOURCES

o

Plan, design, and implement national resource management projects by
using an integrated multidisciplinary approach based upon watershed
units;

Conduct a comprehensive nation-wide survey. of Panama's watersheds to
identify critical problems, resource potentials, and current utiliza-
tion in order to establish basic priorities of land use capabilities
and development needs;

Protect watersheds that serve as municipal water supply and hydro-
electric power sources; ;

Undertake practical research and development of pilot projects on soil .
and water conservation. Provide necessary financial, technical, and
administrative support to institutions such as RENARE and IDIAP to en-
sure development and maintenance of such projects.

Initiate integrated multiple-use watershed development projects whehe 
agriculture, forestry, road construction, and other land uses are conm-
bined according to land use capabilities; ; v
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Develop within Panama's university and primary/secondary school systems
an environmental awareness and technical capability to deal hnth natural
resource and environmental protecticn problems; S :

Establish and implement educational curricula and field extension ser-
vices to ‘meet needs of natural resource management and env1ronmenta1

protection.

WATER, AIR AND SOLID WASTE POLLUTION

-]

Conduct review of existing environmental legislation and adm1n1stfat1ve
authority among different government institutions and revise to- c]ear]y
delegate responsibilities;

Establish a stream or water classification system to regulate use of
Panama's water resources and adopt appropriate standards to ensure water

quality within each classification category;

Institute a permitting system to regulate withdrawals and discharges

into all bodies of water. Promulgate practical regulations and guide-
lines and provide needed financial resources and technical personnel to
enforce them;

Initiate environmental monitoring and enforcement in areas where pop-
ulation and pollution source concentrations are highest and pose the

greatest environmental risks;

Prepare an environmental impact statement on the Cerro Colorado project,
giving special consideration to the unique climatic, hydrologic and bio-
logic characteristics of the sites and surrounding region, and details
of proposed control measures and their anticipated ability to mitigate
the potential negative effects of the project;

Strengthen interagency and intra-agency coordination and communication
among public, private and  semi-autonomous agencies to ensure effective
protection and utilization of Panama's natural resources;

Establish a centralized data bank for the collection and retrieval of

environmental information. Provide through this data bank access to
international, regional, and domestic environmental information sources
such as scientific journals, conference papers, theses, and legislation;

Promote public awareness of the need for resources conservation through
a variety of educational ‘media including radio, television, newspaper
articles, technical seminars, and other appropriate means.



MINERAL AND ENERGY RESOURCES

° Require environmental assessments and/or impact statements for m1nera1
exploration projects such as Cerro Colorado;

°  Sponsor an 1nteragency investigation into potent1a] 1and-use 1ssues ,
resulting from current patterns of mineral explorat1on and extraction,
and the concession-granting process;

° Initiate an active mon1tor1ng program on the potential environmental ha-
zards associated with the handling of petroleum products at both the.Coldn
0il refinery and the petroleum port at Charco Azul in Chiriqui;

° Encourage the shift from petroleum-based energy sources towards renewab]e.
sources 1nc1uding geothermal, hydroelectric and biomass by active part1-
cipation in regional energy development programs; :

° Evaluate the effectiveness of watershed management components of existing
hydroelectrical power projects;

®  Support the development of rural decentralized non-commercial biomass
energy sources, on a sustained production basis, through a combination of
direct incentives and coordination of technical assistance provided by
national, binational and international agencies.
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RECOMMENDATIONS TO AID/PANAMA

The following recommendations are consistent with AID's environmental policy
(Regulation 16: PD-63) and with congressional authorizations under the Foreign
Assistance Act (Sections 102, 103, 118, 119) relating to assistance in insti-
tutional strengthening as well as direct assistance in environmental and natural
resources management. These recommendations are of the highest priority if
the critically important natural resources in Panama are to be conserved and
managed for long-term productivity. .

]

Increase staff capabilities in the environmental and natural resource
areas by adding a full-time Environmental Officer with appropriate
training in one or more of the environmental sciences, practical experi-
ence with impact assessment methodologies and procedures, and communi-
cation skills. Assist the government of Panama in establishing a tech-
nical capability to evaluate the potential effects of proposed develop-
ment strategies and projects and select and implement environmental
protection measures.

Use this report as the basis for formulation of a strategy within the
AID/Panama mission to include awareness of environmental and natural
resources issues in all development programs funded by AID. Educate
AID personnel to incorporate practical environmental safeguards in plan-
ning and design stages of development programs, and inform personnel
fo points of conflict and misuse of renawable natural resources, en-
virnomentally and sound management practices, and the interrelationships
of ecological systems.

Institute a more careful review of potential Government of Panama de-
velopment projects to be funded by AID and supervise more closely
planning, design and implementation of potentially sensitive projects
such as dams, roads, irrigation structures, and utilization of fishery
resources. Indicate in project papers and loan agreements how environ-
mental review, selection and supervision will be carried out, and what
technical assistance is needed to ensure that potentially significant
impacts are avoided or minimized;

Undertake with the appropriate agencies, both governmental and non-
governmental, a broad range of environmental educaticn programs for
senior and junior level personnel including seminars, workshops, short
courses, and programs of applied research, field data collection, labo-
ratory analysis, and environmental monitoring. Request the participation
of qualified host country ecologists and environmental specialists to
assist inn the preparation of initial environmental examinations and
environmental assessments of proposed development projects.

POTENTIAL AREAS FOR PROJECT DEVELOPMENT

The following recommendations outline areas of potential . project development
for AID and/or the Government of Panama.

o

Develop a Government of Panama National Commission.for Environmental '
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Protection within the Office of the President. The Commission should
have a strong mandate for action from the President and legislative
authority. The Commission should have these functions: recommend and
assist the President in formulating policies; evaluate programs and
project activities of ministries, semi-autonomous agencies and private
groups and assess the effect of their actions upon the environment;
make findings available to the President, Legislature, and the public;
serve as the coordinating body for interministerial activities relating
to the environment; and provide technical assistance to provincial
and local governments on environmental problems. Day-to-day technical
and administrative operarations would be carried out by a Technical
Secretariat representing a cross-section of Panamanian experts. The
Secretariat would be composed of professional, full-time personnel selec-
ted from the relevant disciplines.

Initiate new programs in addition to institution building programs such
as providing technical assistance in the following areas:

- environmental inventory, analysis and use of different classi-
fication systems for forests, marine fisheries/coastal zone areas,
streams and rivers, wildlife and national park areas, etc.;

- environmental monitoring techniques, giving high priority to
physical-chemical properties of air, land, and water;

- impact analysis techniques;

- integration of environmental studies into public policy formula-
tion, development strategies and regional/watershed planning; and

- management principles, criteria for selection, and action plans
for the establishment and maintenance of protected areas, par-
ticularly the National Parks and wildlife reserve system, and
potential biological and ecological reserves.

Develop and implement specific environmental education programs for the
public. Successful efforts to conserve Panama's natural resources and
manage the environment will depend upon strong public support and under-
standing of the potential effects of development activities upon those
resources. The AID/Panama Mission can help to generate an environmental
consciousness by supporting and developing such programs.

Update forestry inventory and deforestation assessment in Panama. Accu-

rate and up-to-date information on Panama's forests is essential to the
planning and implementation of realistic programs for the short-and-long
term protection, management and utilization of forest resources. Review
the status of Panama's forests and current rates of deforestation, based
upon interpretative analyses of satellite imagery and conventional aerial
photography with strong emphasis on field verification. Detailed data
should be obtained on special forest types that have existing or po-
tential commercial importance such as cativo, mangrove, and orey. Pre-
pare maps of remaining forests and summarize data on the basis of the
regional development framework‘used by MPPE. This study should be done
in collaboration with RENARE and IGN, and should be directed and supervi-
sed by a tropical forest ecologist.
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Redirect colonization activities away from traditional slash and burn
to a more rational use of forested areas based on their land use capa-
bilities. Support a five-year forest colonization pilot project based
on a "forest farming" concept. Forest colonization would be based on
management of natural resources for sustained yield of timber; produc-
tion forest could be owned and managed by colonist families separately
or cooperatively. This project should be located in virgin tropical
wet forests because of high timber stocking and rapid natural regenera-
tion. Selection of pilot area and development of colonization plans
must be based on detailed forest inventory, land use capability classi-
fication and forest management plans. This effort will require techni-
cal assistance in tropical forest management, silviculture, scciology
and integrated rural development. The proposed pilot project could
become a successful model for rationalizing land use by slash and burn
colonists.

Support specific projects which would promote the utilization of Pana-
ma's aquatic resources on a sustainable basis. Emphasize increased
local employment generation capacity and effective production system
organization. USAID/Panama can provide technical assistance in the
form of production and processing technologies, credit mechanisms, and
marketing channels as necessary for the following projects:

[ ]
~ a pilot. research project to identify alternative markets and deter-
mine the economic feasibility of non- and under-utilized resources
such as shrimp heads and shrimp by-catch; E

- continued involvement in small-scale freshwater pond aquaculture
projects with more thorough examination of the environmental impli-
cations of species introduction. ' '
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Summary

The Republic of Panama is located at the southeastern extremity of
Central America and covers a total surface area of 75,616 square kilo-
meters. It forms the narrowest and lowest part of the Isthmus that
1inks North and South America. Panama is bordered by Costa Rica to
the west, Colombia to the east, the Caribbean Sea to the north and the
Pacific Ocean on the south. The country is divided roughly at its
midpoint by the Panama Canal which transverses the Isthmus and connects
the Caribbean Sea and Pacific Ocean.

Panama's narrow land mass is bisected in an east-west direction by a
series of rugged mountains (cordilleras) and coastal ranges. These
mountain ranges, which reach a maximum elevation of 3,593 meters
(Volcan Barl) near the Costa Rican border, create distinct Pacific
and Atlantic climate regimes as well as a unique diversity of ecological
conditions expressed in different 1life zones. The climate is warm
tropical, except for the cooler conditions which prevail in the western
and eastern highlands. However, climate differences between regions
are attributed primarily to varying levels of precipation rather than
temperature. Regional rainfall variations may range from less than 50
inches to approximately 200 inches or more per year. Seasonal varia+
bility in precipitation results in a distinct alteration between wet
and dry seasons.

The wet season usually extends over a seven to nine month period begin-
ning in April and ending in December. Heaviest annual accumulations
of rainfall are found in three primary areas: (1) the Caribbean coastal
plain west of Colbén to Rio Calovebora; (2) the Pacific rain shield
along the central and western Cordilleras; and (3) a small area located
in the Serrania de San Blas. In contrast to these areas, the eastern
part of the Azuero Peninsula along the Bahia de Parrita (Las Tablas,
Chitre and Los Santos) experiences severe droughts and shows signs of
desertification.

The country's primary renewable natural resources of significant impor-
tance are its limited but rich agricultural soils found largely in
Chiriqul, Chanquinola, Chepo and the Chucunaque lowlands east of the
Gulf of San Miguel; its extensive tropical forests which comprise over
300 different species of trees of potential commercial value; the high-
land watersheds of the Cordilleras which have potentials for hydroelec-
tric power generation; and the extensive coastline (490 miles on the
Atlantic and 870 miles on the Pacific) and associated marine resources
which represent an important food source for domestic consumption as
well as for export.
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FIGURE 7

ECOLOGICAL LIFE ZONES OF PANAMA
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FIGURE 1

PHYSICAL RELIEF OF PANAMA

v

i 41 . PR
.o‘.’é’ffw.m‘.,‘-"-?'! “

e ks gyt s

COLON " e

" PA'N‘AMA W“w:l‘;n'v

e
strnania o mre |

- N

iR

&)

v
4
1:,\! .

)

300z 1 1.000.000

50 Km
1 I 1 L J
20
/
A
ot
. o rr——




B.

-17-

Environmental Conditions

The physical and biological characteristics of Panama are best under-
stood in the context of its different vegetative life zones. (Figure
2) This Life Zone System, developed by Holdridge, has been widely
used throughout tropical America and is useful for showing the diversity
and complexity of Panama's environmental conditions. Broadly interpreted,
these vegetative life zones can be classified into four categories:

1. Tropical Rain Forests

2. Forested Uplands and Adjacent Foothills
3. Savanna Hills and Lowlands

4, Coastal Mangroves and Tidal Mudflats

Due to a wide range of developmental pressures, Panama's resource base is
being subjected to increased pressures. One of the most serious problems
is the deforestation of the country's tropical forests. The rate of
loss or destruction of tropical forests in Panama is estimated to be
between 40,000 and 60,000 hectares per year. The majority of the forest
clearing is occuring in the tropical rain forest and forested uplands/
foothills in the Darién, Coldn, northern Chiriqui and Veraquas provinces.
Widespread deforestation threatens serious soil loss of rich agricultural
soils, flooding and depletion of water resources for domestic and indus-
triail-commercial uses.

Much of the original forest cover in the savanna hills and lowlands have
been replaced by secondary or later growths stemming from repeated clear-
ing and burning of the land for shifting agricultural use or intensive
cattle grazing. Because of the long-term effects of these practices,
the land's capability to remain productive is being deleted rapidly in
areas such as the Azuero Peninsula, Veraguas, and Coldn provinces.

The coastal wetlands and intertidal estuaries of Panama are enormously

rich in marine life producing numerous commercially valuable fish, shrimp-
and shellfish species. Conflicting land uses in these environmentally

sensitive areas pose significant risks to the continued biological func-

tioning and productivity of the essential life support systems found

here. Particularly important is the protection and conservation of the

mangrove forests.

Demographic, Social and Economic Conditions

The size of Panama's population was estimated in 1978 to be approximately
1.8 million inhabitants. While official preliminary 1980 Census estimates
of the national population have not been released yet, it is believed that
the current population figure is slightly less than 2.0 million persons.
Historically, Panama's rate of population growth (average) between 1930-
1970 has equalled 2.8 per cent. This sustained high rate of increase
since the 1930's has resulted in the country's population doubling since
1945 (Fox and Haguet). .
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The geographic distribution of Panama's population is roughly split 50-50
between urban and rural places. The total population of the country's nine
urbanized areas (5,000 persons or more) was 738,680, which presents, 51.7
percent of the national total. Of these only three had over 25,000 inhabi-
tants in 1970: Panama City (520,000), Colén (103,000) and David (41,000).
The dominance of the metropolitan region is clearly evident with Panama
City and Colbn located at either end of the canal waterway. However, it
should be noted that David, Santiago and Chitré-Los Santos perform vital
roles as regional economic centers in their respective geographic areas.
The rapid growth of the metropolitan region in the 1950's , 1960's and early
1970's was in part attributed to the net outmigration from the Central
Region and in particular the Azuero Peninsula. :

The sharp contrasts between urban and rural standards of living, employment
stability, accessiblity to social and cultural opportunities plus the en-
vironmental deterioration of the Central region's natural resource base have
been a complex set of "push and pull" factors that have dramatically changed
Panama's social and economic scene. However, the material dreams of the
country's rural-to-urban migrants have suffered serious setbacks since the
mid-1970's. The national economy is severely strained by urban unemployment
and underemployment (35%) and a rural economy that is stagnant. Recovery
has been extreme1y difficult because of high interest rates, burden of ser-
vicing large international loans, and general lack of private sector con-
fidence and willingness to invest in new growth.

National and Regional Development Strategies and Plans

In an attempt to counter the prevailing economic and social conditions in
Panama, the GOP initiated an overall development program in the mid-1970's
entitled its National Development Plan for 1976-1980 and currently in draft
form is the National Strategy for Regional Development 1980-1990. The pri-
mary objectives of these national planning efforts are to: (1) accelerate _
economic growth and improved distribution of economic benefits; (2) reduce
foreign dependencies and vulnerability to international economic flutuations;
(3) increase diversification of Panama's economy and higher level of employ-
ment; (4) improve the capacity of public sector institutions; (5) increase
public participation with decision-making process; and (6) improve standards
of living for the least favored segments of the population.

1. National/Regional Development Strategies

The accomplishment of the GOP's development objectives are tiaed to the adop-
tion of a national/regional strategy consisting of two major thrusts. First,
the disequilibrium of the Panama Canal and the metropolitan region are to be
controlled to avoid the excessive concentration of public and private invest-
ments and econcmic benefits that have historically accrued here to the detr-
iment of the remainder of the country. Secondly, the Panamanian economy is
is to be substantially diversified and modified towards producing goods and
services to satisfy the country's internal market demands, discouraging use
of competitive imported products and promoting of agricultural and industrial

production for export purposes.
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Concrete actions of the GOP to implement its national economic policies are
embodied in a series of conceptual development plans prepared for the four (4)
planning reg1ons of Panama -- Orjental, Metropo]1tan, Central and Occidental

(Figure 3).

The major deve]opment thrusts of the reg1ona1 p]ans of action are summar1zed
below by region:

Oriental Region

Extension of the Panamerican Highway to the Co]omb1an border,

Construction of regional/local highway network to link Garach1ne,
Boca de Sabolo and La Palma to the Panamerican Highway; - ;

Establishment of 3 areas for intensive agr1cu]tura1 use,-

Exploitation of forestry resources in the Serrania de San Blas
and Serrania de Maje areas; ; B O

Development of a new center of tour1sm 1n the Go]fo de San Blas,i
and

Provision for a Nationai.ParkValqng?thé”ColomE{anfbendei.;

Metropolitan Region

Central

Construction of a new highway from Fenbnnmé to Coldn and a direct.
connection from La Chorrera to the new highway to better integrate
the 3 regional centers -- Panama City, Colbn and La Chorrera;

Construction of access roads to improve integration along the At-
lantic coast from Colbn to Nuevo Chagres and Miguel de 1la Borda
and from Colén to Portobe]o and Santa Isabel;

Construction of a coastal access road parrall to Bahia de Panama
from Chepo to Chiman; T, %

Protection of the Panama Canal watershed through reforestat1on and
establishment of national parks;

Establishment of 1nten51ve agricultural use.areas in the vicinity of
Chepo; and .

Development of a new center of tourism in the Golfo:de San Blas.

Region

Improvements to the urban structure of Ch]tré-Los Santos such as
an industrial park transportat1on term1na1 etc;;“
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- Protection of the hydrologic resources;(réfqrggfaiiah)ahdﬁhaiibna];
park) in the vicinity of Tonosi; VR 10 ‘

- Extensive reforestation in an arc-shaped area extending from'Rio
Caté on the coast to Las Palmas, Canazqs.ahq,Calqpre;?aan;'fﬁ;%_v&

- Construction and/or improvement of rural access roads to improve .
economic and social integration of the region. .

Occidental Region

- Development of a regional transportation terminal.and expansion of"
the industrial park complex in David; =

- Expansion of David's urban services;

- Construction and operation of the Cerro Colorado copper mine.and as-
sociated support facilities and services; and -

- Development of the hydroelectric potentials in the head:waters of:
the Rio Teribe and Changuinola. T o

Agriculture and the Economy

In the mid 1970's agricultural production accounted for almost one-
fifth of the gross national product, employed about 30% of the labor
force and generated nearly one-half of the country's exports. Many
of the country's most important industries and trade and commercial
operations depend directly on processing and marketing farm products.
The production of food and fiber is one of Panama's most important
economic activities and will continue to be in the foreseeable future.
Panama's most important agricultural export crops in 1977 (according to
World Bank information) were bananas ($66.5 million), sugar ($21.9 mil-
lion), coffee ($5.5 million) cacao ($2.1 million), and red meat ($1.5
lion). These, when added to shrimp ($30 million) and fish.meal ($10.5
million) exports, constituted approximately 80% of total national ex-
ports for 1977.

Domestic crops, similar to export crops, have since the 1960's been af-
fected by a series of factors including political and economic uncer-
tainties, droughts and virtual neglect by the Ministry of Agriculture
(MIDA). Since the early 1970's, MIDA's credit, technical assistance
and other services have been channeled principally to government organ-
ized farming communities called "asentamientos." A recent World Bank
study identifies another reason, i.e., the growing scarcity of good
readily accessible agricultural land, particularly on the Pacific slope
which has historically supported most of Panama's agricultural expan-
sion. Not only is the limit of the agricultural frontier being quickly
reached, but also, degradation of already developed lands from over-use
and ignorance of soil and water conservation principles (AID, 1979) is
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reducing existing potentia]s;",As”én‘indicator‘ofathi5<generalfphenomena,
land in crops actually declined in the 1960-1970 decade while pasture
land increased. ' o .

With the -assistance of international lending institutions and short-term
borrowing from private banks, the GOP more than tripled the availability
of farm credit during the the 1968-1975 period. Unfortunately, much of
this credit has not been controlled and adequately directed to promote

- higher production in accord with proper land use. For example, of the

1977 total agricultural credit amounting to over $160 million (almost
50% of the value of agriculture production in that year), 40% was in-
vested in livestock. It is clearly evident that much of this credit
went to financing, directly or indirectly, the deforestation of produc-
tion or protection lands. In the future marginal grazing lands to the

“already 1,200,000 hectares of degraded and badly eroding lands of the

Republic.

Most official agricultural credit is provided through the Banco de
Desarrollo Agropecuario (BDA), and since 1973 a major portion of BDA
credit has been invested in the government's collective farming ("asen-
tamiento") operations. Many of these loans, however, fell into arrears
because of poor management and inefficiencies of the "asentamientos."
There appears to be: no shortage of loanable funds for agriculture with
external assistance from IDB, IBRD and AID, along with funds available
from the private banking system. Credit <istribution and "direction"
remain a problem, however, especially for those small producers unable
to offer title for loan .collateral or to whom credit is not attractive
under current lending terms.

Livestock and Grazing

Most of the 1,120,000 has. of pasture in Panama are located along the
Pacific slope south of the Continental Divide where the majority of-
the country s rural population is concentrated. Most of these pastures
(80 to 85%) are in "faragua" grass, Hyparrhenia rufa, under traditional
extensive management practices. Since the late 1940's Panamanian credit
credit institutions sometimes supported by international and bi-national
agricultural assistance programs, have loaned money to encourage the
planting of "faragua" and range extension, with generally no covenants
nor control mechanisms with respect to where and how these land use
changes were to be carried out. .

Under current agricultural practices, the “colono" or slash and burn
farmer is the first to enter new areas. He fells and burns the forest
to provide a site for his crops, frequently using a mixed cropping
system. ‘The fertility is quickly depleted by erosion and oxidation of
organic matter so that he must change his crop area to a new clearing.
He often sows faragua grass on the old site and eventually sells the
(untilled) land to larger livestock operators.

Faragua,'by natural growth habit, is a bunch grass which grows in.
clumps and spreads by seedjng rather than shootjng-but runngrs,,_ponse-
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quently, even during the rainy season, a faragua pasture is 40-50% bare
ground and is constituted by a series of grass clumps circumnavigated
by muddy cattle trails. Exposed soil surfaces occupy an extremely high
percent of total surface areas in faragua pastures due to overgrazing
and burning, trailing, compaction and the growth characteristics of

-faragua grass.

Faragua grass is characterized by a low protein content. This situa-
tion is often aggravated during the dry season when the grass goes to
seed and protein formerly available to cattle located in the seeds.
In addition, the grass quickly loses its moisture content and palata-
bility in the beginning of the dry season.

'he principal grazing animals in Panama are beef and dairy cattle.
Since cattle are less agile than sheep and goats and less inclined to
climb steep slopes, they have a tendency to first graze the flat lands
and the moderate slopes, and to graze the steeper slopes only when driven
by hunger. The maximum slope gradient which cattle will graze graze
under normal circumstances varies according to 2 number of factors,
but is usually in the 20-40% slope category. Given the characteristics
of faragua pastures, however, the cattle tend to quickly overgraze
available pastures with moderate slopes and are forced to graze, more
steeply sloped pastures to avoid starvation during the dry season. (six
months or more in some parts of the country). The consequent development
of cattle trails and terraces, which lack vegetative cover and become
unstable and subject to sliding and accelerated erosion, is a common
phenomenon.

Most pasture improvement and management efforts in Panama, including
the Canal Watershed Management Pilot Project in its soil conservation-
pasture improvement component, is directed toward changing traditionally
managed faragua pastures over to more intensive management schemes using
stoloniferous grasses that have a sod-forming growth pattern spread by
rooting at the roots or nodes. The principal species of these new "won--
der grasses" are tanner grass, Brachiaria radicans; signal grass, B.
decumbens; pangola grass, Digitaria decumbens; star grass, Cynodon
plectostachy; hermarthria , Hermarthria altissima; and aleman grass,
Echinocloa polystachys.

While these new grass varieties are less subject to erosion, generally
more "conservative" of the soil and offer the benefit of concentrating
the same amount of cattle on less land, a serious doubt arises as to
the cultural acceptance of this new grass and availability of all of
the vechnological package that goes with it. Establishment costs are
generally high ($300/Ha.) and maintenance practices required are much
more rigorous. The question arises as to the “appropriateness" of
this technology in the context of the small farmer or rancher.

Land Tenure

The present land tenure situation is a serious impediment to rational
natural resource management and conservation. A Tlarge percentage of
rural holdings (an estimated 50%) are untitled and there is a concen-



-24-}

tration of the best scarce agricultural lands of the: ‘country in the ‘hands
of a relatively few powerful large 1andho]ders. The predom1nant patterns
is that of small subsistence farmers. S .

Watershed protection and soil conservation efforts affect both public and
private lands and the public interest. Because of inadequate Forest
Service personnel and infrastructure, enforcement is in many areas in-
operative and/or ineffective. Squatting is a common practice frequently
taken advanatage of or promoted for personal and/or political motives on
both private and public lands. The current written legal body in general
favors squatting and makes it difficult for the state or the individual
to maintain land in an "unimproved" forest cover.

Private lands are traditionally not subject to government controls, even
for the protection of public interests. The attitude of land owners
makes it difficult to require proper land use under existing policy.
Expropriation is very 1nfrequent1y used in natural resource management.
Past world experiences in watershed management projects oriented toward
the correction of the land use of small landowners indicate that economic
incentives or strong disincentives will have to be used to accomplish
land use changes.
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Summary

Panama's most critical environmental problem today arises out of the
process of uncontrolled colonization. Social and cultural conditions
in Panama are leading to the widespread destruction of the country's
largest reserves ot wet tropical forests. The tropical forest reserves
are located along the Caribbean seaboard region, consisting of the pro-
vinces of Colén, Veraguas and Bocas del Toro and in the Oriental region,
which comprises the eastern half of the Panama province and all of
Darién province. -

The process of colonization is based on extensive cattle grazing by the
peasants from "the interior", Panama's densely inhabited western plains
on the Pacific side of the Isthmus. These peasants or "campesinos" are
originally from the pravinces of Herrera, Los Santos, and Chiriqui.
The most dymanic of all these groups of peasant settlers are the
"Santenos" from the province of Los Santos in the Azuero Peninsula
(Heckadon, 1979).

Two sets of interrelated problems arise out of the on-going massive
settlement of ‘interiorano' families 1in the distant frontiers. The
first set of problems, identified several years ago by Heckadon and

Herrera (1972), is based on relationships between the interior pea- -
sants, who transplant their distinctive cultural patterns and extensive
grazing system, and the minority groups such as Indians (Cuna, Guaymi,
Bogota) and Blacks (Darisnitas and Costenos) who already inhabit the
wet tropical forests of the Caribbean and the Darién. The second set
of problems is the serious ecological and economic constraints inherent
in the productive system of the interior peasant, which is based on ex-
tensive slash and burn agriculture (Heckadon 1978). Extensive grazing
is done by expanding horizontally into the wet tropical forest areas.
If present trends of converting forests into pastureland continue
unabated, it is highly probable that by the end of this centry, this
natural resource will have largely disappeared from the Isthmus.

One major cause of colonization is the extensive road construction
program carried out by the Government of Panama. Because government
policy is directed toward raising the living standards of the rural
pour, secondary and tertiary roads are built to provide access to
marketing and service centers. Such roads also provide access to
undeveloped forested areas and encourage colonization. Future road
construction projects are essentially for penetration roads into these

undeveloped areas.

At present, there is little public awareness of environmental deterio-
ration in Panama. There still exists an attitude in Panama that views
tropical forests as symbols of underdevelopment and as resources which
in their natural state do not render any economic benefits to the coun-
try. The issues of environmental quality and conservation of scarce
resources are not supported nor even perceived by the general public,
and national development plans reflect this. Most development strate-
gies are focused on fulfilling the social needs for employment, educa-
tion, and food production.
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B. Colonization - its Causes and Effects

1.

2.

The Causes of Colonization

The causes behind the process of peasant colonization are very com-
plex.- As McKay (1971) has pointed out, colonization is the other
side of the coin of the rural exodus to Panama's large urban cen-
ters. These migratory movements originate in the deep transfor-
mations sustained by the Panamanian agrarian society during the
20th century. Both are due to the increased penetration of na-
tional institutions into the countryside (health, education, etc.)
and the formation of an internal market, particulary for beef
(Heckadon, 1979).

The demographical revolution that has taken place in the hinter-
lands since the 1920's has been another contributing factor in
migration since population has tended to double every twenty years.
Rising population densities have meant increased pressure on natu-
ral resources, which in turn has led to a drop in the resource
base. The ecological deterioration that has taken place in the
Central and Occidental regions of Panama has taken place within
the context of an unequal agrarian structure that has also func-
tioned as as expulsive factor.

The contemporary process of colonization is largely a phenomenon
that began after the conclusion of the Second World War, as Pana-
ma's economy sharply declined after the boom years. "“Interiorano"
peasants began to settle in the Metropolitan and Oriental regions
during the early 1960's and in the Caribbean seaboard area since
the 1970's (McKay, 1975). The population exodus from Panama's
traditional rural heartland and has been particulary strong from
the Los Santos province, which lost 30% of its population between
1940 and 1960 (C.G.R., 1965).

There is a new practice connected with colonization that includes
the selling of newly opened lands. A particular strata of the
peasantry called "rastrojeros" are penetrating unsettled or par-
tially settled forested areas, enclosing tracts of land and then
selling the cleared land to migrants arriving later. They are
described as "a traditional peasantry only in the sense that they
employ traditional rudimentary subsistence techniques, but their
attitude toward the land is that it is a commodity to be acquired
cheaply and sold shortly afterwards. This is a new form of conduct
among the peasantry that did not exist a generation ago." ‘(Hecka-
don, 1979).

Critical Colonization Fronts

One of the major environmental concerns involving the expansions of
the cattle fronts is the rapid rate of tropical forest are being
settled with a concomitant increase in the demands being placed on
these forest ecosystems by both people and cattle. In the case of
the district of Tonosi, there is an area of 1,300 kmé that was
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colonized between 1950 and 1970. Within this twenty-year period
the population increased from 4,000 to over 10,000 inhabitants (12%
increase), while the number of cattle rose from 12,000 to 65,000
thousand (442% increase). A general rule of thumb is that it takes
one hectare of cleared forest to sustain one head of cattle, after
it has been improved with pastures. In 1950, the country had
570,000 hectares in pastw s (C.G.R. 1957). By 1970, the number
of cattle had risen to 1.2 million and areas under pasture to 1.1
million hectares (C.G.R. 1675).

Eastern Section of the Caribbean

One of the most seriously threatened areas of tropical forests is
located in the eastern sector of the Coldn province known as "La
Costa de Arriva." It is formed by two districts-Portobelo and
Santa Isabel. Colonization is rapidly expanding into this sector
particulary in the Portobelo area. This is due mainly to the
building of the coastal road in the early 1970's that linked the
city of Colon with the ancient Spanish town of Portobelo. The road
has facilitated the penetration of 'interiorano' campesinos, mostly
from Los Santos, into the area. Many of the people had been driven
out of the district of Tonosi{ in Los Santos province as a result of
the lowland forests having been already destroyed and transformed
into pasture lands. A few forested areas still exist in the more
difficult mountainous sections. However, these lands have been
subdivided and it will only be a matter of a few years before these
forests will be cleared. To illustrate the intensity of the colo-
nization movement in the region, a 10,000 hectare forest park,
created by the Panamanian Institute of Tourism (IPAT) around Porto-
belo for environmental and tourism reasons, has been almost totally
deforested and the park exists in name only.

Within the 'Costa de Arriva' area only the district of Santa Isabel
remains unaffected from colonization. However, the planned con-
struction of the road between Portobelo, Nombre de Dios and Cuango
will make this area vulnerable to settlement pressures. Already
Agrarian Reform, part of the Ministry of Agriculture, is granting
land tracts to colonists wanting to go and settle there. In addi-
tion, the Banco de Desarrollo Agropecuario (Bank of Agricultural
gevg]opment is extending credit to settlers so they can expand their
erds.

Western Section of the Caribbean

The "Costa de Abajo" section is formed by the districts of Chagres
and Santa Isabel. The district of Chagres has been almost totally
deforested and the land transformed into grasslands. Only two
small forested sectors remain intact. One is a small strip of
forest in the vicinity of the Canal and the other along Rio Indio
where the New Amsterdam Company still retains about 1,500 hectares
in forest. Most of the colonists are now migrating in a pincer-like
movement. Along the coast, the colonization front is moving rapidly
from Rio Indio to Miguel de la Borda and Coclé del Norte as a
result of a new road being built by the government, while to the
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Cordillera from the Pacific side. Already hundreds of peasarnts have
cleared extensive tracts of forest in the headwaters of Cunoso's
most important watershed (Rio Coclé del Norte).

This colonization front, which is advancing over the Central Cor-
dillera and downsteam towards the Caribbean coast of Donoso, has
been greately facilitated by the infrastructure provided by the
Coclesito project. This is a directed colonization project, spon-
sored by the National Guard, that is intended to open the Atlantic
coast to settlement. The Coclesito project itself involves mostly
campesinos from the province of Coclé. Within the last two months,
the National Guard completed cutting a preliminary trail for the
eventual construction of a road between Coclesito and Belén.

Metropolitan Region

Within this region the areas that have experienced the most serious
deforestation, as a result of the spread of extensive grazing, are
the watersheds of the Canal (formed by the Gatln and Alajuela
lakes) and the Bayano dam that produces hydroelectric power. De-
forestation has been very extensive in both the Gattn and Alajuela
watershed areas, while in the Bayano dam's watershed the presence
of the Cuna Indian Reservation around the newly formed lake has
been an effective barrier to the expansion of the cattle front but
has not prevented excessive logging and forest clearing for agri-
cultural purposes.

Oriental Region

In the eastern region of Panama the greatest threat to existing
areas of tropical forests is the construction of the Interamerican
Highway that serves as the main penetration route for the settlers
into the headwaters of the Rio Bayano and into Darién itself.
Large tracts of burnt and cleared forest are found along the highway
corridor from Canitas in the Chepo province to Sante Fe in Darién
province. The migrant peasants are moving in the tracks of the
highway construction equipment. It appears that the majority of
these households are either "Santenos" or "Herreranos", people from
the Azuero peninsula. In the case of the "Santenos", these families
appear to be arriving from other former colonization fronts that
are now expelling population. Some of the households along the
route have already participated in two and even three earlier
fronts. These families have sold their properties in the old fronts
hoping with the acquired cash to obtain larger land tracts in this
new frontier.

Most children in the frontier seem to be undernourished, somewhat
yellowish and thin, and show all the signs of the enormous sacri-
fice and the toll taken by the harsh conditions of any newly opened
front.
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Small Farmers and Colonization

An Agricultural Sector Assessment document (AID, 1969) identifies
the small farmer situation as one of the most critical socio-
economic problems of the country, if not the worst. It was esti-
mated that 89% of Panama's rural population is living in poverty
conditions, with per capita annual incomes of $304 or 1less.
Furthermore, over 16% of the total rural population was classified
as living under conditions of "extreme poverty" with annual per ca-
pita incomes of less than $160.. The geographic distribution of
this poverty is closely correlated wi th areas of most extreme
resource base degradation and thus is concentrated in the provinces
of Veraguas, Panama, Chiriqui and Coldbn. The higher incidence of
extreme poverty is found in the Veraguas province with 61% of its
population classified as extremely poor.

According to various surveys done by the GOP, bilateral and inter=-
national institutions alike, most of the rural poor are engaged in
subsistence agriculture, have no legal title to the land they work,
receive no institutional credit nor technical assistance, and
utilize very rudimentary production methods. The illiteracy rate
is almost 50%, housing and health conditions are extremely poor,
and malnutrition is widespread. A shifting agriculture pattern,
oftentimes associated with extensive pastoral land uses is common,
particulary in the Azuero Peninsula and Darién. Certain cultural
groups, such as the "Santenos" that come from the Azuero Peninsula
area, especially around Chitré and Los Santos, are well known for
their extremely destructive land use pattern of cut and burn agri-
culture with an almost absolute disdain for the worth of trees and
forest cover. This small farmer-rural poor complex is the direct
source of many of the problems of rural to urban emigration,
spontaneous colonization and deforestation of the marginal hinter-
lands and natural resource (particulary soil, water, forest and
wildlife) degradation.

Improper land use reflected in degraded farm and pastureland
throughout western Pacific Panama and the new agricultural fron-
tiers (i.e., Darién, Colbdn, etc.) is generally an expression of the
exploitation of marginal lands and great pressure on the land's
resources.

To better understand the reasons why extensive grazing is unable to
provide the peasants with a sound basis for economic growth, one
must examine the productive system of the campesinos as a whole.
According to Heckadon (1980) campesinos from Panama's interior such
as the Santenos make their livelihood by practicing a mixture of
subsistence 'roza' farming (slash and burn agriculture) that pro-
vides them with their basic foodstuffs, particulary the key grains
such as rice, corn and beans. Grazing on the other hand provides
the household with cash to purchase the increasing number of manu-
factured goods and services that have become indispensable needs of
the peasants. While technologically the peasants' productive system
has evolved very slowly, the socio-economic conditions under which
the system operates have changed radically in the last decade.
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Within his small frontier property, the campesino responds to these
new conditions by expanding both his subsistence and commercial
activities, which causes a rapid deterioration of the natural
resources at his disposal, particulary the soils. When the soil
fertility in cleared tropical forest areas has been depleted, it
cannot sustain the production of the basic foodstuffs upon which
peasants depend. Once subsistence roza agriculture becomes infea-
sible, qualitative changes begin to adversely affect the social
organization of the households. The agricultural crisis "has a
direct impact on nutrition and employment for the campesino house-
hold" (Heckadon, 1978). Extensive grazing is unable to make up for
the loss of subsistence agriculture. The breakdown of subsistence
agriculture in the regions of colonization is linked to the de-
struction of the wet tropical forests themselves. (Heckadon,
1978). When this occurs there also begins a breakdown of local
peasant society, signaled by concentration of land by fewer owners
and the emergence of a new class of landless peasants. Emigration
from the area follows shortly afterwards.

There is a strong emigration pressure from the Central provinces
outward toward the hinterlands. Poor Santenos will contine colo-
nizing new lands in search for a better existence and will Tlikely
be spreading traditional faragua pastures throughout all those
colonization fronts open to them in the country. Unfortunately,
the drier agricultural frontier is rapidly coming to an end and
what confronts them is generally a wetter and much more hostile
environment. Here traditional faragua systems will meet with less
success and cropping to grass "turn around" times will be even
shorter. Traditions and land use patterns will have to be changed
quickly and for hundreds of campesino families if massive amounts
of human suffering and environmental degradation are to be avoided
in the near future.

In the wetter life zones, which now constitute the bulk of the
remaining lands of Panama, permanent crops and forestry land uses
represent stable and sustainabale systems under these adverse
environmental conditions. In other cases, it is simply a question
of safeguarding forest protection lands, controlling spontaneous -
colonization and providing alternative employment opportunities for
the rural poor.

In addition to land degradation and erosion problems, another major
danger is represented by the extension of grazing lands, particu-
lary into the eastern portion of Panama. "Aftosa" (foot and mouth
disease) is a very real and imminent danger if the "Tapoén del
Darién" (the Darién Gap) is opened up into Colombia. The environ-
mental implications of aftosa are clearly described in the environ-
mental impact statement developed for the Interamerican Highway
(U.S. Department of Transportation, 1976, and R. Goodland, 1977).
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Inter-Ethnic Relationships

For centuries, Panama's wet tropical forests have been inhabited by
minority groups such as Indians and Blacks. These groups have
adapted well to their local habitats and as a rule, their productive
practices are ecologically sound. Given the long standing physical
isolation of their traditional habitats, these minority groups have
remained somewhat outside of the country's social and political
mainstream. However, their geographic and cultural isolation will
be largely broken by an extensive governmental road building pro-
gram planned for the 1980's.

Besides facilitating communications and reducing the costs of
transport, these roads will accelerate the penetration of “inte-
riorano" colonists into the wet tropical forests of the Caribbean
and Darien regions. This will bring the colonists into closer
contact with the minority groups who live in these forested areas.

Both Indians and Blacks have cultural patterns that are distinct
from those of the interiorano campesinos. Furthermore, the land
use patterns of these minority groups are ecologically sounder than
those of the "interiorano" peasants, who above all are interested
in transplanting their extensive oazing system into the wet
forests. If future conflict situacions arise between the tradi-
tional forest dwelling minorities and the "interiorano" peasants
for possession and use of the 1uand, the GOP will most 1ikely favor
the latter. :

The issue of the critical role of the state in favoring the cattle
rearing settlers of the "interior" above other ethnic groups with
different cultural and productive practices was foreseen several
years ago in a still largely ignored monographed published by the
then Direccidn General de planificacion de la Presidencia. The two
principal authors of this document (Heckadon y Herrera) stated:
"At the national level the colonists from the ‘interior' belong to
the cultural group that historically has been politically dominant.
As part of the dominant group, they will in all probability assume
as attitude of domination towards other groups withing the area
both in a cultural, economic and political sense. . . M "..Con-
sciously or unconsciously state programs favor those groups that
belong to the so called national culture, to the detriment of the
rights of other cultural groups. When in critical periods the
rights of the latter groups are considered, the government starts
from the premise that substantial parts of the indigenous culture
will have to be eliminated as if these different cultural systems
could not be fitted into the existing models of economic develop-
ment. Thus, seldom is there a meeting of interests between those
of the Indians and other national groups, especially those sectors
that determine national poilcy.

"The colonists, for example although they are a marginal group of a
lower social class within the dominant national society, are aware
of being part of this society; they have developed a political

awareness and this experience gives them sufficient self-confidence
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. that allows them to transform themselves, faster ‘than -any. other

f;fgcultqralvgrOUp;“into an effective political pressure group.” -

5.

~ 3"7T6ﬁéy;~in both the Costa de Arriva and Costa de Abajo sections of
" Colén, the local Black communities feel themselves at a loss when

faced with the penetration of the ranching settlers. The "coste-
nos", who have seldom engaged in fencing land or burning it to
transform it into pastires, feel that they cannot count on the
support of either the national or provincial authorities when
conflicts arise with the settlers. There is a substantial degree
of truth in this because most of the upper echelons of the National
Guard are of "interiorano" stock, who are thoroughly convinced that
minority groups such as the Blacks of the Caribbean coast are lazy
and not real cultivators. This prejudice towards rural cultural
groups that are not interioranos permeates the whole of the central
government. For most of the leadership of the central government,
the "Conquista del Darién" involves more than the economic imposi-
tion of grazing - it is a cultural conquest as well.

Road Construction

The government of Panama has *carried out an extensive program of
construction of a network of. primary and secondary roads in the
most populous sections of the country. Indeed, Panama is one of
the most advanced of the Central American countries with respect to
its access infrastructure (road and highways). Many of the pro-
blems the GOP still faces in this respect, however, have to do with
the highly dispropportionate concentration of population and econo-
mic, social, political and cultural activities in the Metropolitan-
Panama City-Coldn corridor in contrast to the relatively forgotten
rural areas. The rural portion of the country, in generaly, has a
widely dispersed population in a large number of small settlements
#ith a relatively low level of physical and economic integation.

" One notable exception to this rule is the integrated and fairly

advanced province of Chiriqui. This situation in the rural areas
has led to low income, underemployment, out-migration of the more
productive segment of the populatior. to urban centers and the metro-
politan area, and a dependence on subsistence and low-technology
methods of production.

The spine of Panama's highway system is the Interamerican Highway,
which extends from the Costa Rican border to the Darién Province.
West of the Canal, the road is paved to the border; however, much
of the road east of the Canal is gravel surtaced. As of 1976, the
road network had effectively linked most of tie major urban centers
and rural zones of highest agricultural productivity. As the net-
work was constructed, tertiary roads running to small rural commu-
nitites located off the main roads were not built. Each community
was left to its own devices to build connecting links. Usually the
result was a trail created on an ad hoc basis by foot and horse
traffic. Later, some of these trails were widened and graded for
use of motorized traffic during the dry season. But many still
remain little more than cart trails. Because these roads have no
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provision for drainage and the soil is easily eroded, the wheel
tracks act as drainage ditches, the ruts deepen and the entire
road may soon take on the appearance of an eroded gully. Also,
the development of these tertiary roads is generally a function
of spontaneous rural colonization, which is Tlargely undirected
and unplanned. Politicians, government officials and decision
makers generally respond to population pressures rather than any
rational technical criteria for road improvement.

A total of 7,774 kms. of roads were inventoried in 1976 in an
AID/GOP (MOP) study (Aid Rural PP, 1978). Approximately 23% were .
gravel surfaced while 45% were earth surfaced. Approximately 65%

of the earth surfaced roads were considered in poor condition.

Since the mid-1960's and increasingly since 1968, rural areas have
received increased attention from the government. Development po-
licy has been primarily directed towards raising the living stan-
dards of the rural poor (small farmers) and integrating them into
the political life and economy of the nation. Clearly one of the
major constraints to increased income and provision of social ser-
vices for small farmers is the lack of all weather access roads
to rural marketing and service centers. Major projects contem-
plated for the next 5 years or that are already in the process of
construction include:

Oriental Region:

1. Darién Interamerican Highway - segment Santa Fe - Yaviza;~
still under construction. ST e

2. Road from Carti to Tupile (or LTaan -fchebpf;e:fﬁﬁmffhef
Interamerican Highway north to the Comarca..de San‘Blas -
coast1ine; under construction. o

3. Road from Santa Fe to La Palma to Garachine.

Metropolitan Region:

4. Penonomé - Colony Highway
5. Coastal road west from Colbr.to Cocle del Norte.

Central Region:

6. Penetration roads associated with.the Coclesito °
colonization project.. B

7. Santiago - Sond - Tolé Highway.

Occidental Region:

8. Gualaca - Changuinola Highway, ‘opening’ up Bocas del Toro
province. e o ST M T e L
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. 10. Penetration road from Cerro' Colorado to Bisira area
| ~ (Laguna de Chiriqul). , S

A11 of these roads (with the exceptions of 7 and 9) are charac-
terized by being penetration roads that will open up forested and
undeveloped lands. Although all of these roads are potentially
dangerous because of the spontaneous colonization that they are
likely to promote, in most cases on marginal lands, the Darién
and the Gualaca - Changuinola Highways are of particular concern
because of the important forest and hydrologic resources that they
will subject to deforestation and degradation impacts associated
with land use changes. No special precautionary measures are be-
ing taken in the case of those projects in construction (i.e.,
cases 1, 2, 5, 6, 9) nor are there any indications of the require-
ment of measures to avoid environmental degradation in those pro-
jects projected to be initiated in the near future (i.e., 3, 4, 7,
8, 10). Furthermore, there is no institution currently capable
of, nor active in controlling colonization pressures associated
with such projects.

C. Panama's Development Strategy

Panama's focus on equity-based rural development coincides withfﬁbét
other bilateral and international assistance policies and is generally
consistant with AID's legislative mandates. | —

The overall strategy that has emerged to address these goals, howcver,
is frequently counter-productive and in conflict with sound environ-
mental/economic development principles. One of the three principal
goals of this strategy is "incorporating the hinterland and especially
the more backward rural areas - into the political, economic and social
mainstream of the nation" (AID, 1969). The encouragement of coloniza-
tion, the granting of land titles and the provision of improved infra-
structure ?roads, drinking water and electrification, etc.) and social
services all in more remote and often marginal areas not only sacrifices
the small farmer, but gives rise to medium- and long-term environmental
damages of serious consequences to the general public. If this “con-
quista" occurs spontaneously and without adequate studies, planning
and governmental controls over land use (as is occurring in Darién and
many parts of the Atlantic Slope), the results will be disasterous.
. The current agricultural and rural development policy, noble and ambi-
tious in its intent, is environmentally dangerous and economically
counter-productive on a medium and long-term basis. Environmental con-
straints and integral development potentials must be recognized and in-
corporated into this -policy and planning process to permit success.

In addition, a myopic focus on improving the lot of the small farmer has
other dangers inherent in it. The assurance of overall national agro-
sector economic efficiency and solvency is critical given Panama's cur-
rent balance of payment problems. M\lso, the potentials of the manage-
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ment of other non-traditional resources (forests, fisheries, hydroelec-
tric power, etc.) must be considered in relation to this agricultural
sector policy, and trade-offs should be made where other potential uses
are greater than those afforded by agriculture. "Ecozevelopment" must
be the basis for national and regional planning rather merely than the
small farmer and his farm.

Currently, Ministry of Planning and Economic Policy (MPPE) and GOP poli-
cies also are promoting a broad regionalization and balancing of the
socio-economic development of - the country. A misconception commonly
derived from this policy is that the implementation of infrastructure
(agriculture, etc.), must go with the "development" of the hinterland.
There seems to be little appreciation for the fact that some regions
should probably remain essentially "undeveloped". In this state they
would be in Panama's best interests. A good example of this is the
Chanquinola and Teribe watersheds which could best be utilized for hydro-
power development and protected against colonization and forest clearing.
Also, the development of large engineering projects such as highways,
Cerro Colorado, the interoceanic canal, the oil port and hydroelectric
dams must be viewed and evaluated with the context of their contributing
or inhibiting these broader environmental and ecodevelopment goals.

One of tHe major constraints in defining an ecological approach to de-
velopment is the lack of ecological awareness and understanding among
Panama's political and economic leadership. Heckadon (1980) states:

"There still prevails an ideology of development which is ecologically
. short-sighted that views the tropical forests as a symbol of underde-
velopment and as a resource which in its natural state does not ren-
der any economic benefits to the country. This ideology proposes the
substitution of the tropical forests and the utilization of the soil
for other uses. This substitution of the forests is euphemistically
called 'the integration of the jungle into the naticnal economy'.
To achieve the integration of the last areas of iropical forests
different measures are being taken crystallizing in around strategies
known as the 'Conquest of the Atlantic' and the 'Conquest of Darién

Assessment of Panama's Awareness and Commitment to the Environment

The significance of Panama's environmental deterioration has been largely

subordinated to the short-run interests of finding immediate solutions

to its economic and social problems. The term “environmental crisis”
has not entered the vocabulary of the general public or politicians
yet. ‘

However, the extent and severity of the country's destruction and
degradation of its natural resource base has probably reached the point
where recognition of a real crisis is inescapable in the near future.
The disparate relationships between economics, politics and environme it
quality will be better understood in terms of their interdependences by

~
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the majority of Panama's inhabitants as the effects of major environmen-
tal problems begin to be felt. Clearly, there are signs that the stabi-
1ity and productivity of some ecosystems are being significantly threat-
ened. Examples include: overfishing and destruction/contamination of
white shrimp estuarine habitats; overgrazing and loss of soil fertility
in the Pacific Cordillera uplands and coastal foothills; and depletion
of surface and ground water supplies as a result of uncontrolled defores-
tation in the Metropolitan, Central and Occidental regions.

To a great extent Panama's environmental problems are a reflection of
its economic, social and political dilemmas. Stimulated by rapid popu-
lation growth, imbalanced spacial distribution, and increased pressure
of more people requiring more goods and services, the GOP has responded
by encouraging the use of traditional technologies and hasty adoption
of new ones without proper regard for their appropriateness or suitabi-
Yity, in the in the country's major development frontiers -- Darién
Colon and Bocas del Toro provinces. The ensuing environmental problems
are basically of two types: (1) the effects of natural resource loss or
deterioration; and (2) the effects of economic development.

The first of these problems poses the greatest challenge to Panama's
immediate and long-term economic stability. Out of desperation, ignor-
ance or simple mismanagement, human demands and abuses upon the environ-
ment are allowed to exceed its absorptive capacity. When environmental
stresses exceed critical threshold points, the productivity of these
systems begins to fall. Not only is the quality of life threatened, but
the ability to sustain both human and animal lives becomes endangered as
well. The principal victims of these events are the poor, who are most
directly dependent upon the environment for their basic needs. Their
state of physical impoverishment is often the prime factor in their own
undoing. Recovery from this type of problem is achieved usually through
a long gradual rehabilitation program to restore the reproductive capa-
cities of damaged systems.

The second type of environmental problems comes from the negative effects
of deveiopmental activities such as construction of access roads, dams,
irrigation systems, housing developments, industrial facilities, etc. In
many cases, the direct construction impacts of development projects may
have only limited, short-term adverse effects on the immediate environ-
ment where they are located. However, if appropriate environmental man-
agement systems do not exist or operate effectively, the use and opera-
tion of these "development improvements" may cause serious damage to the
environment from air and water pollution, noise, residual waste disposal
or interference with the life cycle of some critically important biologi-
cal communities. Because Panama's limited concern for the environment
wwo NOt been translated into environmentally sensitive integrated plan-
ning and design of its major development projects, the worst potential
adverse impacts are occuring. Regrettably, many environmental problems
arising from development initiatives could be mitigated by taking appro-
priate precautionary measures at minimal additional costs.
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General ?ublic Understanding

Preseatly, the issues of environmental quality and conservation of
scarce resources are not broadly supported nor perceived by the gene-
ral public in Panama as vital concerns in their lives. Only a rela-
tively small number of individuals or localized environmental inte-
rest groups exist throughout the country. These "environmentalists"
are oriented primarily to the preservation of natural resources --
establishment of national parks, and wildlife habitat and species
protection. However, this environmental focus needs to be broadened
to embrace a much larger concept of the fragile relationship between
man and his natural resource base. Panamanians have not grasped this
connection and consequently have not elevated the topics of environ-
mental protection and sustained utilization of natural resources to
the forefront of public discussion and debate. On the contrary, the
mass media portrays man's relationship to remote unsettled areas such
as Darién, Bocas del Toro and the Atlantic coastal region between the
Gulf of San Blas and Punta Rocdn in terms of the "conquistas” of the
frontiers. Given Panama's rapid population growth and its few re-
maining natural resource reserve areas, public attitudes must be
changed. The "desertification" of the Azuero Peninsula and massive
out-migration of Santenos attest to the economic, social and politi-
cal costs associated with the misuse and destruction of natural re-
sources in the central region of Panama. To prevent the recurrence
of this disaster in other areas will require a fundamental change in
attitude by the general public and governmental officials. The joint
efforts of public and private-sectors are vitally important in the
battle for rational use of non-renewable and renewable natural resou-
rces and protection of environmental quality.

GOP Commitment

In the absence of broad public awareness and political support for.
increased attention to natural resource conservation and -environ-
mental protection concerns, the GOP economic development priorities,
strategies and plans reflect the fact that environmental affairs do
not rank among Panama's top national priorities. In response to a
combination of economic, social and political conditions, the GOP
has focused its primary attention on the issues of employment gen-
eration, agricultural production, education, and social services.
It is clearly evident that its national development plans reflect
the adoption of economic priorities weighted in favor of maximiza-
tion of investments in the short-term with minimum control mecha-
nisms to govern the type of land use, intensity of use, or the geo-
graphic location of development projects.

The potential dangers of these policies can be seen in the GOP's
new lands settlement and development strategies, which are focused
on three primary geographic fronts -- the north coast of the Atlan-
tic, Bocas del Toro, and Darién. The migration of Santenos with
traditional lifestyles of slash and burn agriculture and cattle gra-
zing from the Azuero Peninsula into these fragile wetland forests
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raises serious questions about the economic and environmental suita-
bility as well as cost-effectiveness of these land uses. Past expe-
rience in the Central and Metropolitan regions of Panama environme-
ntally sensitive areas have not been successful in the long-run. In
addition, they have caused seriolus deterioration of the natural re-
source base. In the wetter Atlantic lowlands soil degradation may
be expected to occur much more quickly because of higher erosion and
leaching potentials. Unless these forested areas are managed diffe-
rently, the use of traditional agricultural practices in these criti-
cally sensitive areas will cause serious loss and damage to their
tropical soils. Once depleted, substantial public investments will
be required in the future to restore their productivity.

Despite the political leadership's limited understanding of the in-
tricate relationships between natural resource conservation, econo-
mic development and ecological systems, the sudden awareness of the
existence of an environmental crisis would not be sufficient to re-
medy Panama's predicament. To effectively reverse the accelerated
destruction of the natural resource base upon which the country's
future rests requires a thorough understanding of the capabilities
and limitations of the different ecological life zones and the cause
and effect relationships of man is utilization of the natural re-
sources. Serious institutional and human resource deficiencies pre-
sent major obstacles to achieving rational natural resource manage-
ment and environmental protection.

Actions Faci]itating Uncontrolied Settlement

Governmental agencies contribute both directly and indirectly to the
colonization of the country's remaining wet tropical forests. Their
participation in the different settlement fronts may be one of direct
physical participation as in the case of the National Guard's Cocle-
sito project, in which the military constructed roads, built houses,
and brought in volunteers to cut down the forest. Most frequently,’
the government plays an indirect role such as when the Ministry of
Public Works contructs a new road to link isolated communities, thus
facilitating access into formerly jsolated and sparsely populated
forested areas.

One of the major contraditions of official actions is that govern-
mental institutions are working in opposition to each other on mat-
ters relating to the use and protection of the tropical forests. For
example, RENARE, a branch of the Ministry of Agriculture, tries with
limited personnel and financial resources to protect certain water-
sheds from the ravages of deforestation, while the Banco de Desar-
rollo Agropecuario (Agricultural Development Bank-BDA) facilitates
the expansion of cattle grazing in these same watersheds by granting
easy credits to producers. The BDA Ministry of Agricultural Develop-
ment, itself part of the Ministerio de Desarrollo Agropecuario,
sees its function in a narrow commercial sense of making available
'soft' credit to qualified borrowers to start or expand grazing
operations irrespective of location or environmental implications of
these actions. In the case of the Colén province, the BDA has ex-

tended $2 million in credit this year for agricultural production.
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Ninety percent of this amount was assigned to the graz1ng sector,
and the remainder to crop production such as coffee and cacao,
which are more suited to the wet tropical conditions than extens1ve
cattle grazing. - :

4. Conclusions

The main threat to Panama's remaining reserves of wet tropical for-
ests Ties in the ongoing process of colonization, particularly that
jnvolving the "interiorano" peasants (malnly from the provinces of
Los Santos, Herrera and Chiriqul) whose main economic orientation is
towards extensive cattle production for the internal market.

It is quite feasible that within the next two decades Panama will
exhaust most of its forest reserves, given the intensity of coloni-
zation and the vast scale in which the tropicaal forests are being
transformed into pasturelands. However, when the colonization of
the remaining forests of the Caribbean coast and Darién has been
completed, most of the peasant settlers will be no better off eco-
nomically. This is due to the nature of extensive rrazing, a system
that achieves low productivity at the highest possible ecological
costs. Some of the main factors behind the rural exodus are:
1) the demographical revolution that has led to greater pressure
on natural resources and increased ecological deterioration; and
2) the sharp increase of peasant dependency on cash commodities
and thus, their participation in market economics. All of those
have been taking place within the framework of an unjust agrarian
land tenure system.

Colonization, the expansion of the cattle front and other productive
activities that are causing serious ecological deterioration are
also facilitated by the actions of national institutions (public
and private) and international lending agencies. Most of these
jnstitutions today are carrying out development schemes without
any or minimal environmental considerations to guide their actions.

E. Recommendations

Based on the previous discussion, the following recommendations are made
to the Government of Panama:

° Re-examine the policy toward colonization and management
of Panama's wet typical forests and establish a policy
based on ecological principles;

° Review and modify the present road building program of the
Ministry of Public Works to prevent and minimize adverse im-
pacts upon the environment. Halt construction of secondary
roads in the Oriental region until proper environmental and
settlement procedures are developed;

° Take corrective measures such as reforestation in the pro-
vince of Colén, especially in the districts of Colén, Porto-
belo, and Chagres;
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Discharge extensive cattle grazing in Donoso and Santa Isa-
bela by suspending all credit and prohibiting conversion of
forested areas to pastures. Encourage planting of permanent
crops such as coffee and cacao as well as improved.management.. -
of existing tropical tree species; . -~ .-

Sécure and protect the rights of minority groups .inhabiting
areas of wet tropical forests which are subject to coloniza-
tion and deforestation; Lo :

Develop and imp]emént specific environmental education prd-
grams for the public. .Develop programs such as the following:

- Improve science curricula for primary and secondary students
including support of teacher training, and re-orientation
and production of educational materials such as textbooks,
films, classroom demonstration and experimental kits, and
teachers' manuals;

- Develop new interdisciplinary programs for environmental and

natural resources studies at the university level and allo-

cate the funds necessary for exploratory workshops, seminars
and symposiums to develop and implement such' programs. En-
courage interdisciplinary faculty groups to establish re-
search groups or an institute of experts capable of solving
PanaTa's major problems at the local, regional, and national
levels;

- Increase the general public's awareness of significant envi-
ronmental and natural resource problems in Panama and foster
an understanding of their potential implications through the
use of the following: . o :

Exhibits, demonstration projects and display materials
shown in museums, schools, plazas, etc; ’ ‘

Special documentary educational television and radio
programs; , I

Publication of newspaper and magazine articles on cri-
tical issues and concerns; :

Promotion of community action programs such as reforesta-
tion, water conservation, park and street beautification,
monitoring wildlife movements, and recycling of waste
products. ' :

- Establish an Environmental Coalition of non-governmental en-
vironmental groups in Panama to coordinate and support all
relevant public planned programs .and activities. Such a
group can be an effective tool in raising the environmental
consciousness of the various public audiences reached by each
group.
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CHAPTER III - -FOREST RESOURCES -

A.

Summary

The forest environment in Panama can be described most easily by

‘'using the Holdridge Life Zone classification system (see Figure 2,

p.16. Of the twelve Life Zones found in Panama, four have the
most importance: Tropical Moist, Tropical Wet, Premontane Wet
and Premontane Rain. These four forest types cover 75% of the
country. The cuipo tree dominates more than 10,000 square kilo-

I3

meters (kmz) of forest in eastern Panama. Other. important forest-

types are dominated by a single species -such 2s cativo along the
Rio Chucunaque, oréy around the Laguna de Chiriqui, and mangroves
on coastal deltas. Little is known about the forests of the wet
Atlantic lowlands or the mountainous superhumid areas.

Panama's forest cover decreased from 70% of the country in 1947 to
50% in 1974. Current rough estimates of forest cover are 40-45%.

‘Estimates of important_ forest types vary considerably, rangin

from 4,200 to 9,650 kmé of cativo forests and 1,990 to 5,056 km
of mangroves. Advancing agricultural frontiers are destroying vast
areas of forest along the Interamerican Highway, in the Atlantic
Towlands of the Metropolitan and Central regions, and on the upper
Pacific slopes of the western Cordillera.

The timber industry is based on only a handful of species, with
cativo contributing approximately 50% of the logs. Panama's forests
also make significant indirect contributions; for example, the man-
grove swamp areas serve as breeding grounds for the white shrimp,
while natural forests in mountainous watershed areas help to con-
serve water and regulate its flow.

Substantial differences in several estimates of land-use capability
in the Darien suggest that there is less land suitable for agri-
culture in-Panama than previously believed. The amount of defores-
ted and degraded lands indicates that the agricultural conquests
of the Darien and the Atlantic lowlands are doomed because most of
the soils cannot sustain permanent agriculture. Reforestation
totaling 4,500 hectares (ha.) is a small token compared to annual
deforestation exceeding 50,000 ha. The Direccibdn General de Recursos
Naturales Renovables (RENARE) is involved with three ambitious
projects which will reforest a total of 38,500 ha. over a five
year period.

Although RENARE is responsible for all aspects of renewable natural
resources and was founded upon adequate legislation, it has been
rather ineffective to date. Despite inadequate funding during the
1970's, RENARE accumulated a substantial staff. RENARE's passive
management of natural resources, however, is attributed to an in-
effective administration.



S

conceived forest concession system; complete absence of silvicul-
ture and forest management;:lack of up-to-date information on forest
utilization and conversion; poor timber utilization; degraded soils;
and unreliable soil capability and land-use data based on classifi-
cation systems that overestimate land suitable for agriculture,

B. Resource Base

1.

General Description

The physical and -biological characteristics. of the.forests of Panama:-
are best understood in the context of the Holdridge Life Zone clas- -

sification system (Holdridge 1947, 1967, 1978, Holdridge et al.

1971). The Life Zone system is a bioclimatic classification of -po-
tential vegetation using two independent climatic variables, mean..
annual rainfall and bio-temperature (Fig. 2). A Holdridge Life Zone ::
with certain climatic conditions will have a characteristic forest

- Other problems involving the forestry sector include: a poorly '

of distinctive structure that will be similar to forests anywhere in-

the world where the same climatic conditions exist. Local differ-

ences in forest structure caused by soiis, drainage, or atmospheric
conditions are recognized as distinctive ecological associations
within a Life Zone. The Life Zone system is not. dependent upon flor-
istic relations or knowledge. Most spacies occur in more than one
Life Zone, yet a species' geograghic limits often coincide with
Life Zone boundaries. The Life Zone system has been widely used in
tropical America; hence it provides & useful means of comparing
Panama's vegetation, environmental problems and productive poten-
tial to other tropical areas.

Life Zones in the extensive lowlands of Panama' are determined pri-
marily by rainfall regimes. The movement of tropical air masses
from the Pacific and sub-tropical air masses from the Atlantic pro-
duce two distinct rainfall regimes: (1) The Pacific rainfall regime
predominates on the Pacific side of Panama, producing a monsoon-type
alternation of a seven-month rainy season with a fivemonth dry sea-
son. The dominance of northeasterly tradewinds from December to
March in combination with the mountainous backbone of Panama pro-
duces a pronounced rain-shadow effect throughout most of the Pa-

cific region. The severity of the rainless season is greatly in- _

creased by the drying effect of the moistureless winds descending
over the hot lowlands. The mid-elevation rainy areas in the Ser-
ranfa de Maje, Serrania de Pirre and Sierra de Jungurado are in
part due to orographin lifting of moisture-laden southeasterly trade-
winds during June to August and greatly weakened northeasterly
tradewinds during December to March. These differences from western
Panama produce a more intense rainy season and a much weaker “dry"
season on the Pacific near the Colombian border. (2) The narrow
Caribbean slope and lowlands have a distinct regime of two rainfall
maxima and two minima; the former in June-July and November-December
and the less rainy periods in September-October and February-March.
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The short "dry"‘séasons‘have'sufficféntwrainisd%thét; in‘efféct;
dry periods stressful to natural vegetation seldom occur. - ..

Twelve Life Zones occur in Panama (Table 1), with four Life
Zones covering more than 75% of the country (Tosi 1971). Tro-
pical Moist Life Zone predominates.-over .the Pacific. lowlands,
extending from the Costa Rican border almost to the Colombian
border. Only in the low Metropolitan region does the Tropi-
cal Moist Life Zone extend across the Isthmus to the Caribbean
coast. Tropical Moist Life Zone also'occurs as coastal bands in
San Blas and around the Laguna de Chiriqui (Bocas del Toro).

Tab]ell

DISTRIBUTION OF HOLDRIDGE LIFE ZONES 'IN PANAMA (TOSI,: 1971)

1]

Life Zone Type "Aféé}hkmg‘wp{

Tropical Moist o i?4453@ﬁf
Tropical Premontane\Moiét‘; ';égadb?f
Tropical Wet o Zip;?ObJ;
Tropical Premontane Wet jiéﬁé@éiﬁ

Tropical Premontane Rain ~:§;§75fi

;‘fiéoffésuﬁfiy

Tropical Dry . fsgssba; ‘f{?;ﬂ4?
Tropical Premontane Dry ‘125979;? §fé:?4i

3243

Tropical Lower Montane Moist ?’ﬂng,i ;f?b:Oiﬁ
Tropical Lower Montane Wet o ;i;?}éf; i fi382?
Tropical Lower Montane Rain - ~ﬁi§:é7dif f"}lisf
Tropical Montane Wet i ” ffi$;: ':;f}boé‘

k%

Tropical Montané Rain - s ;;};l§§_;i‘ LliEZ;;;ﬁg

CTOTAL 75,650 00.00°
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Tropical Wet and Premontane Wet Life Zones are usually found at:

‘elevations higher than Tropical Moist, or in wetter coastal

areas. The most extensive area of Tropical Wet Life Zone occurs
in the Caribbean lowlands of the Central region. The Promontane -
Rain Life Zone occurs along the western cordilleras, on the
Serrania del Darien, Serrania de Pirre, Sierra de Jungurado, and -
Serranfa de Maje, plus a few other areas on the Azuero Pen1nsu1a
and highest parts of the Lago de Alajuela watershed.

The driest areas (Tropica] Dry and Premontane Dry Life Zones)

occur in a broad arc bordering the Bahia de Parrita. Small

areas also occur east -of Panama City and on Punta Garachiné.
These dry areas apparently are rel%ted to nearby upwelling of
cold water.

Major Forest Types.

de

b'

Cuipo

Cuipo-dominated forests cover about 10,000 km¢ of the Tro-
pical Moist lowlands in the Oriental region of Panama. Many
other tree species are associated with cuipo, Cavanillesia
platanifolia (Bombacaceae), but it is the huge and abundant
cuipo that dominates the Darién lowlands. Large cuipo trees
trees may reach 40 m. in height on a bole 2 m. in diameter,
with a proportionately small crown towering over other as-
sociated tree species. Various studies indicate cuipo oc-
cupies 39-60% of the timber volume (Donaldson 1963; Golley
et al. 1975; Falld 1978a). The exceptional size and abun-
dance of cuipo has attracted numerous attempts to find com-
mercial uses for its wood. Cuipo wood is very light 1like
balsa, but unusually weak. L.R. Holdridge likens cuipo to
an overgrown vegetable. Detailed tests of cuipo wood for a
variety of products, including paper and fiberhoard, have
been unsuccessful (Rankin 1963). It should be tested for
cattle fodder.

Cativo

Cativo forests are pure or nearly pure stands of Prioria
copaifera (Caesalpiniaceae) that occur on alluvial flats in- -
undated occasionally with fresh water, but with adequately-
drained soils. Cativo forests occur most frequently along
major rivers, such as those feeding into the Golfo de San
Miguel. Lamb (1953) reported pure cativo stands on the
banks of the Rio Balsas. More recent studies along the Rio
Chucunaque indicate cativo-dominated forests extend about 1
km. along each side of the river (Donaldson 1963, Anonymous
1978). Also, cativo occurs in mixed forests on better-
drained soils farther from rivers, as well as in the Mora
oleifera forests inundated daily by brackish water. Ca-
tivo forests occur in the Bocas del Toro lowlands and are
reported to occupy 4,000 ha. on Isla Coiba (Falla 1978a).
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c. ‘Mangroves

“Mangrove forests occur on both coasts of Panama, but are
much more extensive on the Pacific estuarine deltas due to
the appreciably greater tidal flux on the Pacific coast
than in the Caribbean. The red mangroves, Rhizophora bre-
vistyla and R. mangle (Rhizophoraceae) are overwhelming
dominants in the mangrove forests, generally forming pure
stands. The black mangrove Avicennia germinans (Avicen- .
niaceae), and Pelliciera rhizophorae (Theaceae) are occa-
sional tree associates in the mangrove forests.

d. Orey

Oréy forms pure stands in brackish swamps around the Laguna
de Chiriqui in Bocas del Toro. These forests of oréy (Camp- .
nosperma panamensis, Anacardiaceae) probably have the high-
est stocking of timber known in the Tropics, with average
volumes of 382 m3/ha. for boles greater than 40 cm. in
diameter and 716 m3/ha. for all boles larger than 10 cm.
in diameter (Falla 1978a). Such impressive volumes of
oréy timber and its fiber suitability offer considerable
poge?tial for a pulp and paper industry (Holdridge et al.
198. )

e. Tropical Wet Forests

A forest inventory of the Donoso district of the northern
Central. region found adequate quantities of excellent timber
trees such as Dialyanthera otoba and Virola spp. (Myristi-
caceae), Carapa guianensis (Meliaceae), Minguartia guia-
nensis (Olacaceae), Aspidosperma magalocarpon (Apocynaceae)
and Sacoglottis sp. (Humiriaceae). :

f. Other Forest Types

The remaining forests of Panama, especially in the super-
humid mountainous regions, are very poorly known. Except.
for the above-mentioned Donoso district, even the tropical
wet lowlands along the Caribbean coast from Bocas del Toro
to San Blas are also incompletely known. Tropical oaks of
several species (Quercus spp., Fagaceae) are conspicuous
of Lower Montane Wet and Rain Life Zones in the western
Cordillera. The Montane Rain Life Zone on Volcan Barl
is dominated by huge oaks (Q. costaricensis).

.C. Status of Forests

At'fhe,time of Spanish exploration of the_PaCific lowlands of
‘Panama in the early 1500's, a considerable indigenous population
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practiced shifting cultivation over extensive areas extending
from eastern Darién as far west as present-day Santiago (Sauer
1966). Corn was the principal crop grown by the Indians. Des-
pite substantial differences in the subjective estimates sent
to the Spanish Crown as to the size of the indigenous popula-
tions and the amounts of land under cultivation, it is widely
accepted that fields and young secondary vegetation were far
more prevalent than undisturbed forest in the Pacific low-
lands of eastern and central Panama. -The striking present-day
(modern) dominance of these regions by cuipo has led some
authors (e.g. Budowski 1965; Bennett 1968) to attribute cuipo's
success to large-scale abandonment of land following decimation
of the indigenous peoples by the Spanish. This interpretation
claims the cuipo-dominated forests are nearly 500-year old
secondary forests; however, this is not supported by recent
studies of tropical forest dynamics nor by the potential of
cuipo (See Hartshorn 1978, 1980, for a more complete review).

Standley's (1928) remarks about collecting in good "jungle" near’
Chorrera indicate that it is safe to assume that practically all

of Panama in the Central region should have supported forests, .
for no evidence has been found in the literature for the oc-

curence of extensive natural savannas in Panama.

The earliest estimates of forest cover in Panama (Table 2) indi-

cate the paucity of forests in Coclé, Herrera and Los Santos
provinces more than 30 years ago. Garver (1947) estimated

;O% of the country (not including the Canal Zone) to be in
orest.

Falla (1978a) reports country-wide estimates of forest cover be-
tween 1950 and 1974 (Table.3). The 1970 data are considered
to be the most accurate because they are derived from country-
wide forest inventories carried out by the Food and Agriculture
Organization of the United Nations (FAO) in 1970 and 1971.
Falla's 1974 estimate was derived by adjusting forest bound-
aries observed during aerial reconnaissance flights. The data
in Table 3 yield annual deforestation rates ranging between
0.5 and 1.0%, yet Falla (1978b) reports the agricultural fron-
tier advanced 2.7% per year during the early 1970's. It was
impossible to verify either figure; however, since the agri-
cultural frontier advances at the expense of forests in Panama,
it seems the latter figure may he closer to reality. Projec-
tion of an intermediate per annum rate of deforestation at
1.5% from the 1970 estimate yields 29,254 km? or 38% of the
country with forest cover in 1980. Direcciébn de Recursos Natu-
rales Renovables (RENARE) and FAQ foresters think the actual
forest cover is around 45% of the country. It is instructive
to note that the two most completely forested provinces of
Panama (Bocas del Toro and Darién) have a combined surface
area of 25,889 km? or 34% of the country.
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o Table 2
AMOUNT OF FORESTS. IN PANAMA IN 1947 (Garver, 1947)

Province o km2 % of Province
Bocas del Toro “;8;ésb?ﬁ 565;‘u;:4.
Coclé | .“1i150“ :36;

Colén (+ San Blas)  €5;999;- 39?;
Chiriqul | ',3;835?? lﬁﬁf
Darién i5,3§6;ﬂ f§9$
Herrera _"¢‘556 5}5&
Los Santos j1,106:2 iéé}
Panama i0:496ff 150;
Veraguas ,*4;559 1 jidj

TOTAL 52,450 " 0

* Does not include the Canal Zone.

 Table's’

SEQUENTIAL ESTIMATES' OF FOREST AREA-IN PANAWA
1947 52,450 0 Garver 1947
1950 52,445 568;; Falla 19782
1960 | 45,000 H2,58;f Falla 1978a
1970 40,816 s Falla 1978a

1974 39,000 50, Falla 1978a
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lTﬁe uncertain status of Panama's forests is further exemplified

by the considerable differences in the estimates of cativo, oréy

and manqrove forests in Panama (Table 4). Falla's estimate of
965 km? of cativo forests for the entire countrv seems too hiah,
‘since the cativo Torests in Rocas del Toro and on Isla de Coibha

are minor in comparison with Narién. No explanation is given for
the grossly different estimates of mangrove forests given by
Falla (1978a,b).

Table 4

AREA ESTIMATES OF FOREST DOMINATED BY SINGLE SPECIES IN PANAMA

uﬁyAFéé’Coverége;jkm%l'vf

Region (Source) Cativo -~ Orey f7fﬂ§ﬁ§ﬁ§i§¥

East of Canal Zone
(Donaldson 1963)

Darién
(Anon.

Entire Country EORL IR
1978a) ' - 625

Country o 965 : 760'~ ' ' i;9907 ,

(Falla

Entire
(Falla

1978)

1978b)

4.

An attempt was made to obtain satellite images for purposes of
updating the data on forest area and rates of deforestation, but
only a few cloud-free images are available for the western region
of the country (see Map 1 and 2 in the rear of this report).
Field observations by both land and low-level flights indicate
several active fronts of deforestation. In the Darien, agricul-
turalists continue to advance up the principal valleys and lower
slopes (e.g., Rios Sambu, Balsas, Tuira and Sabanas). Large- .
scale clearing is occurring along the entire length of the
Interamerican Highway between Bayono and Yaviza. Even on the
steep slopes on the northern Norte. The remaining forests south
of this area are being severely squeezed by aggressive defore-
station radiating from Coclesito. This forest cutting extends
over the continental divide between Cerro Flores and Cerro Colo-
rado. Appreciable slash-and-burn agriculture is claiming forests
in the lower valleys and slopes of the Rios Teribe and Chaguinola
in Bocas del Toro.

Forest Ecosystem Functions

As implied in the previous section, forests play a critical
role in watershed protection. Virtually all of the country
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has potential evapotranspiration (PET) ratios less than 1.0,
indicating total annual rainfall exceeds potential evapotrans-
piration (Tosi 1971). Excess rainfall is tne source of the
many rivers originating in the mountains of Panama. The super-
humid regions such as Premontane Rain and Lower Montane Rain
Life Zones have PET ratios less than 0.25, indicating that
natural vegetation uses less than one-fourth of the moisture
avaiable. Those substanial excesses of water not only provide
the life-supporting moisture in the lowlands during the long
dry season, but also have tremedous erosive capabilities.
Natural vegetation, particularly forest, is the most effective
cover protecting mountainous soils from erosion. The sponge-
like absorptive capacity of forest soils plays a significant
role in moderating extremes, whether in minimizing rainy season
floods or maximizing dry season discharge into streams. Cloud
forests are believed to glean amounts of condensation water
from moisture-laden clouds far in excess of the actual rainfall,
hence cloud forests straddling the continental divide are cru-
cial to maintaining dry season stream flow. Watersheds are
treated in more detail in a separate section of this report.

Forests play an important role in nutrient conservation. The
characteristic shifting cultivation pattern of one or two years
of cropping followed by ten to fifteen years of fallow is en-
tirely dependent upon the nutrient accumulation capability of
secondary forest. Short-term cropping exploits the nutrient
capital accumulated by forest during the fallow period. Shif-
ting cultivation like that practiced by the Chocnes people in
Darién is an ecologically sound form of lar" use on soils that
cannot sustain continuous or permanent ag .ulture. Without
forest cover or regeneration, restocking of nutrients does not
occur, resulting in considerable soil degradation and greatly
diminished fertility.

Many soils in the Pacific lowlands of the Central region have
Tow productivity. Site degradation occurs more quickly in the
wetter Atlantic lowlands because of heavy rainfall which causes
erosion and leaching. Soil capability and land-use potential
are treated in a separate section of this paper. Forests also
make important contributions to regional and global climate,
tending to moderate climatic extremes. Forests are able to
ameliorate or lessen local abuses such as pollution and con-
tamination. These aspects also are treated in a separate sec-
tjon of this report.

Forests also make important contributions to regional and global
climate, tending to moderate climatic extremes. Forests are
able to ameliorate or lessen local abuses such as pollution and
contamination. These aspects also are treated in a separate
section of this report.
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Direct Economic Role of Forests

Forests provide direct contributions to the Panamanian economy,
estimated by Falla (1978a) at 2.0-2.2% of GNP. Timber, is the
primary forest product. Between 1965 and 1975 forest exploita-
tion produced an annual average of 225,000 m3 of logs valued at
$3.18 million (Falla 1978a). Seventy-five percent of the logs
went into sawn lumber and the remainder into plywood. The con-
struction industry utilizes 65-85% of the sawn lumber. The na-
tional wood market grew at an annual rate of 4.6% between 1965
and 1975.

From 1960 to 1975 cativo has supplied roughiy 50% of the logs
in the national market, with about 75% of the cativo logs
coming from the Darién. Cativo is used primarily as core stock
for plywood and to a lesser extent as face veneer and form lum-
ber. Quality woods such as caoba (mahogany, Swietenia Macro-
phylla, Meliaceae) and cedro amargo (Spanish cedar, Cedrela
mexicana, Meliaceae) have diminished greatly in quantity from
their post-World War II importance to where they provided only
10% of the timber used in 1974. According to Falla (1978a),
94% of the logs marketed in 1976 were supplied by only five
species: cativo, espave (Anacardium excelsum, Anacardiaceae),
amargo (Vatairea sp., Fabaceae), cedro espino (Bombacopsis
quinatum, Bombacaceae) and zapetero (Hieronyma oblonga, Euph-
orbiaceae). Espave, amargo and cedro espino are components
of the cuipo forest in the Oriental region. Zapatero comes
from the tropical wet forests of the northern Central region.

Garver (1947) 1lists 47 saw timber species. Twenty years later
only 30 species were used (Falla 1978b). Although FAO identi-
fied 300 potentially commercial timber species, the national
market accepts only 50 species (Anon. 1979). The dominance of
the national market by so few species means logging operations
are very costly and inefficient. Considerable quantities of
good wood are bypassed in the logging of a few species. This
would be acceptable silviculturally if the forests were con-
trolled, protected and managed for a sustained yieid of timber.
Although the advance of the agricultural frontier is an impor-
tant source of timber, considerable volumes of non-harvested
timber are burned by colonists. Falla (1978b) estimates 75%
of the timber felled by colonists is not harvested. The re-
stricted national market -is in part due to the opening of
substantial forest along the Interamerican Highway and a rapid
“creaming" of the preferred species. Now that the highway
has reached Yaviza and the development of penetration roads
slows, the next few years should see increasing acceptance of
other species.

Mangrove forests contribute both directly and indirectly to
the Panamanian economy. Red mangrove bark is a major source
of tanning for the tanning industry. Although no such industry:
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exists in Panama, 1,841 tons of bark were exported to Costa
Rica in 1974 (Falla 1978a). General impressions indicate man-
grove bark harvesting and export have increased substantially
since 1974. Because of concern about the irrational harvest
of mangrove bark, the governor of Chiriqul Province recently
decreed a halt to mangrove exploitation starting in 1981. How-
ever, there is interest in establishing a tanning industry in
eastern Chiriqui.

The most important function of mangrove forests is as breeding
grounds for the white shrimp, keystone of Panama's shrimp ex-
port industry. Destruction of mangrove forests will have de-
finite repercussions on the shrimp industry, already beset with
over-fishing problems.

No reliable data exist in Panama on the consumption of firewood
and charcoal, however FAQ estimates Panama's 1975 consumption
of firewood to he 1,450,000 m3, equivalent to 0.86 m3 per capita
(Falla 1978a). Increasing costs of petroleum derivatives have
undoubtedly increased campesino depgndence on and use of fire-
wood. Sources of firewood are becoming scarce on the deforested
Pacific part of the Central region.

Another siqgnificant secondary forest product is wood for fence '
posts. Although certain species are used as "living fences",
Falla (1978a) estimates 110,000 m3 of wood are used per year
for new fence posts. Forests also are the source of numerous
secondary products such as balata (chicle), rubber, fruits,
and wild game that are insignificant to the national economy
but are important to the economy of individual families 1iving
in forested areas.

Projected Utilization Of Forest Resources

Falla (1978b) attempts to project the national demands for wood
products from 1975 to 2005 based on low and high rates of growth
in the demand. His 30 year low-high growth projections are 431-
531% for wood, 234-345% for wood pulp, 310-310% for fence posts
and 0-0% for firewood. His logic for predicting a constant de-
mand for firewood is not explained. Falla uses two alternative
hypotheses to project the change in land use: (1) the histori-
cal advance of the agricultural frontier at 2.7% per year; and
(2) substantially reduced rate of advance at 0.3% per year as
a consequence of agro-technological advancements. The former
mode] proéects the land cleared for agriculture to expand from
18,690 km¢ (1975) to 41,450 kmé (2005), which would reduce
Panama's forests to 11,000 kml by 2005. The latter model would
reduce forests to 36,200 km2, but the assumption of a technolo-
gical fix for Panama's agriculture (including cattle) seems
too farfetched to merit consideration. Falla (1978b) concludes
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that an intermediate 1.5% rate of advance of the agricultural
frontier would deforest about 10,000 km by 2005. He suggests
that heterogeneous forests and cat1vo forests will each supply
about one-third of the national market over the next thirty

years.

Soil Capability and Land-Use Potential

The rapid expansion of the agricultural frontier, estimated to
have averaged 2.7% per year between 1950 and 1975 (Falla 1978a),
suggests at least two possible explanations: (1) Panama has
ample lands suitable for agriculture that have only begun to
be opened by colonization in the past few decades; or (2) Pana-
ma's existing agricultural lands are so poor that small farmers
are abandoning their land to move onto virgin lands. These
are, of course, just two extreme views of complex phenomena
spanning a broad spectrum of multiple causes. Nevertheless,
widespread adherence to and support for the agricultural con-
quest of the Atlantic and the Darién suggests the former be-
lief (#1 above) is most commonly held. Panama's rapidly expan-
ding agricultural frontier is a result of interrelated causes
much more complex than a simple frontier mentality or the
availability of good soils. Worn-out and degraded soils i
the western Pacific lowlands in combination with high popula-
tion growth rates and the consolidation of small farms into
extensive rangeland have forced the emigration of Santenos
and Chiricanos to those new frontiers. The sociological as-
pects of the agricultural frontier and extensive cattle ranch-
ing are dealt with in a separate section of this report.

Plath (1979) recently updated Armuelles' 1969 map of land-use
potential for the entire country (Table 8, p. 134). According
to Plath's classification system, 18% of Panama should be in
protection forests, 43% has potential for production forestry,
and 35% has potential use for agriculture; the 35% of poten-
tial agricultural lands consists of 9.1% suitable for inten-
sive agriculture, 20.4% suitable for extensive agriculture,
and 5.6% suitable for very extensive agriculture. Comparing
Plath's figure of 35% of the country suitable for agriculture
with a rough estimate of 55-65% of the country already defo-
rested leads to the inescapable conclusion that the agricul-
turul frontiers are advancing into areas largely incapable of
supporting sustained agriculture. For a complete discussion
of soil capability and land use potential, see the Soil and
Water Resources section of this report.

Reforestation

In spite of rampant deforestation exceeding 50,000 ha. per year;,
and the abundance of degraded lands in the western Pacific low- -
lands, reforestation efforts have been few. According to RENARE
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and FAO officials, tree plantations totaled 4,500 ha. in 1979.
The plantations are mostly Pinus caribaea and are 1largely in
the La Yeguada area. It has been reported that several hundred
hectares of teak (Tectona grandis) planted near Puerto Armuelles
by the Chiriqui Land Company have been felled and burned by agri-
cultural colonists.

RENARE is sponsoring three ambitious reforestation projects: (1)
the U.N. World Food Program plans to plant 8.000 ha. of trees in
four-year period; (2) the AID Panama Canal watershed project calls
for planting 10,500 ha of trees plantations in five years; and
(3) an Interamerican Development Bank (IDB) project plans 20,000 ha
of commercial tree plantations over the next five years along the
highway between Santiago and Tole.

C. RESOURCE MANAGEMENT

1.

GOP Institutions

The Direccidn General de Recursos Naturales Renovables (Directorate
General for Renewable Natural (Resources) (RENARE) is wholly responsi-
ble for the administration, delimitation, inventory, protection and
utilization of Panama's forest resources. A dependency of the Minis-
terio de Desarrollo Agropecuaria (Ministry of Agricultural Development-
MIDA), RENARE's forestry objectives are:

a) to obtain public recognition that forest resources have enor-
mous long-term importance for Panama and that immediate means
need to be adopted to protect and to develop the forest resour-
ces;

b) to establish a broad-based National Forest Service with admini-
strative breadth and full authority and adequate budget to de-
velop the forest resources of the country;

¢) to delineate and set aside as forest patrimony those zones in
the public domain that in actuality have more value for fores-
try uses, by means of being identified for the production and
the protection of different renewable natural resources;

d) to broaden the inventory and development of public forests;

e) to assist and to orient owners and businessmen in the timber in-
dustry in order to guarantee the satisfactory protection ind in-
ventory of privately held forest lands;

f) to foment the forest products industry to guard the long-term
productive potential of the forest resources;
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g) to maximize forest production in the most important forests,
with the objective to fill the internal demand in the short-
term and to export additional material;

h) tﬁ train qualified personnel in forest sciences for government
and for industry;

i) to execute programs of forestry action in order to generate em-
ployment and raise incomes by means of cooperative programs
among loggers and through promotion of reforestation;

j) to establish an applied research program.

Administration

The Direccién General de Recursos Naturales Renovables (RENARE) is
organized into separate departments for forestry, watersheds, soils,
agrometeorology, national parks and wildlife, programming and evalu-

~ation, and administrative affairs. A regional RENARE office is main-

tained in each of,the ten provinces. Overall national responsibility
lies with a director, who is assisted by one sub-director.; Major re-
organizations of RENARE were proposed by FAO in 1973 and by AID in
1979, but nothing has been changed to date. The central offices of
RENARE were moved recently moved to a former Canal Zone school in
Paraiso.

As a dependency of MIDA, RENARE's policy, direction, control and bud-
get must be approved by the Minister of Agriculture and the Ministry's
central offices in-Santjago. The regional offices of RENARE also fall
under the aegis of MIDA's regional officers. Dealing with the decen-
tralized MIPA offices in Santiago and the cumbersome reqgional arrange-
ment with MIDA 1imits RENARE's ability to effectively program and exe-
cute projects.

The Directorate has been severely limited by meager budgetary appropri-
ations from MIDA. Through most of the 1970's RENARE received roughly
$600,000 for annual operations. Only in 1979 did RENARE's budget in-
crease substantially because of government obligations to the Canal
watershed project. In 1977, RENARE had 144 permanent employees and an
additional 105 on contract. By 1979 the number of employees nearly
doubled (Appendix F). The forestry department accounted for about two-
thirds of all RENARE personnel in 1977.

Formal forestry education is non-existent in Panama. A University of
Panama forestry curriculum was abandoned several years ago. Although
RENARE is experiencing difficulty finding qualified professionals in
natural resources, the absence of a national forestry school is not as

1Note: Despite numerous attempts, it was impossible to obtain an inter-
view with the director of RENARE to discuss Panama's forestry sector
with him.
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critical as one may suppose. Presently RENARE has 23 students receiving

specialized training in natural resources in seven foreign countries.

If the competent, young professionals in RENARE such as Ing. Tomas
Vasquez are representative of the students studying in foreign coun-

tries, then RENARE has a bright future. The diversity of training

received by Panamanian foresters in foreign countries could have a

positive impact on RENARE's approaches to natural resource problems

and projects. In the future, there is a need for natural sciences

curricula, in Panamanian schools, including forestry, if the country

is to meet long-term needs for qualified personnel.

Legislation

The basic forestry law as decreed (No. 39) on 29 September 1966, created
the Forest Service and established objectives and jurisdiction, general
forestry regulations, prevention of forest fires, control of forest di-
seases and pests, protection of water and soils, exploitation regula-
tions, forestry development, national forestry fund and the entities
for applying the law. However, the regulations governing decree No.
39 were never presented, so there is considerable legal and bureaucratic
confusion concerning RENARE's administration of natural resources. De-
cree No. 23 on 30 January 1967 regulates slash and burn agriculture in
rural zones, but it is completely ignored. In 1969, decree No. 80 cre-
ated the Ministry of Agriculture, Commerce and Industry, including the
national directorate of Renewable Natural Resources.

In 1972, RENARE was organized by means of resolution No. 395. MIDA was
created by law No. 12 on 12 January 1973, which also reiterated RENARE's
responsibilities. Law No. 55 passed in 1973 affected RENARE's sources
of funding by stipulating that timber cutting fees go to the municipal-
ities.

Other decrees have created official forest reserves for protective pur-
poses, such as the Bayano watershed (Decree No. 117, 15 November 1973),
Darién protection forests along the Colombian border (Decree No. 84, 8
May 1972), or reserved 8 km each side of the Interamerican Highway in
Darién for directed colonization (Law No. 71, 20 September 1973).

Forestry Projects

Panama has an exceptionally rich source of information on the major
forest resources, including reports from several decades ago (e.g.
Pittier 1918, Cooper 1928, Cooper 1928, Garver 1947, Lamb 1953, Hold-
ridge and Budowski 1955, Holdridge et al. 1958, Donaldson 1963, Mayo
1965). From 1966 to 1972, FAO carried out a major and multi-faceted
forestry project under the general title "Forestry Demonstrations and
Forest Inventories." FAQO staff and consultants produced 18 technical
reports that form the core of basic information about Panama's forest
resources. Foresters from RENARE conducted the forest inventory of
the Darien for the OAS project (Anon. 1978).
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Current forestry projects include: (1) a U.N. World Food Program ini-
tiated in 1979 that provides food in return for planting trees; (2) an
FAO 30-month project to strengthen RENARE's forestry department; (3) a
6-month FAO mini-project to rationalize forest utilization with the
opening of the Darién; and (4) RENARE in collaboration with the Insti-
tuto de Recursos Hidraulicos y Electrificacidn (IRHE) and AID plans to
manage an 800 ha. forest for use as an energy source. The FAO program
directed by Ing. Elmo Montenegro includes a strong silvicultural
component. Ing. Arturo Romero has just completed a field census and
analysis of all plantations and species trials established by the first
FAO project. Romero's results should be very useful for reforestation
and agroforestry projects planned for Panama. If the FAO program to
strengthen RENARE's forestry department gets off to a good start, it
will probably be renewed for several additional years. Consultants to
FAO are preparing reports on colonization, forest utilization and the
potentials for using cuipo wood. Newspapers recently reported the
signing of an agreement between RENARE and the Centro Agronomico Trop-
ical de Investigacibn y Ensenanza (CATIE) of San José Costa Rica, to
develop tree plantations for firewood, but candidate areas have not
yet been selected.

Major Problems

a) Institutional Administration

Though it is easy to blame RENARE’s weaknesses on financial con-
straints, lack of qualified personnel, and the priicy control of
MIDA, these difficulties seem to be present in many national fo-
rest services in tropical America. RENARE is founded upon an
adequate set of laws and has ample legal jurisdiction to manage,
dzvelop and conserve Panama's renewable natural resources. That
RENARE has accomplished so little suggests it lacks an effective
administration. Although RENARE has started to grow in capability
and in personnel due to the AID and FAD jnstitutional building
programs, strong and competent direction still is essential. The
Directorate decidedly needs a committed and effective administra-
tion if it is to carry out a successful program of managing Panama's
renewable natural resources.

b) Forest Concessions

Forest Concessions Decree No. 39 explicitly states RENARE's obliga-
tions to establish three classes of forests (production, protection
and special) on national forest lands. Despite an FAO report
(Deveraux 1973) proposing 13 production forests, five protection
forests and six special forests covering 48,010 kmé (62% of the
country) not a single production forest has been legally estab-
lished. Panama's timber industry depends upon forest concessions
granted by RENARE, exploitation per