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Introduction to Study.

The·basic problem of finding ways of,quantifying costs and benefits
of a protected area such as a national; park is not new. Conservationists
have always faced .this problem in trying'to determine the values of ~on

servation and express these values in language meaningful to the public
and higher level decision makers. While advocates of alternative.programs·
and projects have been able to show quantifiable economic values to be
derived from other· iand uses, it has always been difficult for the con
servationist to establish monetary' values for esthetics, fauna and flora
conservation; culture, etc. It is commonly accepted that these values •.
exist but there. has been little success in quantifying them.

In the developing countries, the lack of recognition of these
values often makes it difficult .for the conservationist to gain govern
mental,.JluPport in establishing and managing national parks and other
protected areas. .

It is still not generally accepted that the conservation of the
natural and cultural resources and the utilization of these resources
for socially beneficial purposes such as outdoor recreation merit equal
treatment pOlitically and economically with public health, education and
similar accepted non-economic activitie~ and conservationists and environ
mentalists must continue' to search for ways to quantify such values and
present more defendable arguments in favor of environmental conservation.

This work does not pretend to establish a fQrmu~for'measuring ,-.
the numerous intangible,values ,·tbat·are -relate,f'to nat·ional parks.

. .
The document will only describe various costs and benefits related

to such areas and present a collection of information relevant to
these costs and benefits in some parks and reserves in Latin America.
The information may hopefully assist the conservationist, government
officials, land managers and the public to better evaluate and make deci
sions concerning conservation.

It should also be noted that costs and benefits or inputs and out
puts have a somewhat different use in this paper than is commonly utiliz
ed. Thus rural development, investment opportunities, employment
opportunities, etc. are considered benefits or outputs, while land·'
use conflicts . planning, lands etc. are considered inputs or costs.
This will be pointed out in the various chapters.

An attempt was made to gather the data concerning benefits and
costs from a statistically correct sampling of Latin American parks and
reserves which could be used to document the value of setting aside
protected areas. However, as described in the following chapter on
data collecting, this was not successful.

With this in mind it is hoped that the information presented will
serve some useful purpose in the effort to more effectively manage
Latin America's cultural and natural resources.



•

~ - 3 -

III. Statistical base and collection of data

The major reason for the deviation of this study from the original
intentions of making it a comparative cost analysis study is the almost
nonexistence of relevant statistical data in most countries of the Latin
American Region.

One problem is that each country utilizes a different budgetary
system and consequently similar program activities such as protection or
visitor services are often placed in a broad budgetary categories such
as administration or personnel, which makes it impossible to determine
with accuracy how much was actually spent in any given program. For
this reason it has been practically impossible to compare budgets
between different countries or at times even between different parks
within the same country.

Another problem is that the statistical information for several
items of interest in this study do not exist in most of the countries.

Some of the data given are also based on rough estimates by govern
ment officials and may be inexact. The collection of data was there
fore reduced to gathering the information that was available in each par
ticular case.

The gathering of data had to be undertaken whenever possible and
in connection with other travel purposes. The sample obtained can there
fore not be considered a random sample, nor systematical, and it is
obviously biased in many cases. Any stratification of the parks is not
considered feasible due to the vast difference in the kinds of manage
ment, the differences in the natural, financial and human resources
available as well as numerous other facto~s. The results and their
groupings should therefore only be considered as a collection of infor
mation without statistical proof.

(
'<,
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A. GENERAL INTRODUCTION TO THE LATIN AMERICAN NATIONAL PARK SYSTEM

1. Background

Although Tree n,cti"Ml parks idea was introduced to Latin America
in the earb' nineteen hundreds when the first conservation movement
was. developing and wHich was shortly after followed by the creation
of several parks, it has not been until recent years that there has
been a significant expansion of national park programmes in the region.

The rapid destruction and loss of unique features and ecosystems
has prompted several parks to be established during the last decen
nium. As a result of the growing interest in the conservation of the
continent's natural and cultural heritage, national parks or equivalent
reserve projects are now included in several of the Latin American
national development programmes.

2. Geographic distribution

The present distribution of National Parks according to the
United Nations List of National Parks and equivalent reserves which
is prepared by the IUCN (International Union for Conservation of
Nature and Natural Resources) is shown on Map N° 1.

3. Costs and Benefits

The establishment and management of a national park obviously
requires certain costs. It also produces benefits and products.
Several of the benefits (and certain costs) are considered to be
economically intangible; that is, they are impossible or difficult I

to measure. Examples of such intangible benefits are protected
outstanding landscapes, protected cultural traditions or archaeo
logical ruins.

There are many who feel that all benefits are, in the last
analysis, intangible, because they eventually deal with man's
satisfaction. The term "tangible", then, refers to our ability
to measure the benefits.

However, the intangible benefits considered in this paper are
very real and often visible through other sectors, perhaps not
separate but as integral parts of other benefits. Such is the case
with scenery and its relationship to tourism, genetic materials and
their relationship with science, or recreation and its relationship
with public health and wellbeing. Due to the difficulty of measuring
these values, they are often overlooked by politicians, government
leaders, as well as the general public in Latin America.

This study will attemIt to point-out some of the costs and benefits
of conserving c~tain areas as national parks or as similar manage
ment units.
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!lap references

1. Santa Rosa

2. Tortuguero

3. Cahuita

4. Volcan Poas

5. Altos de Campana

6. Isla Salamanca

7. Tayrona

8. Sierra Nevada

9. Archipielago "Los Roques"

10. Cueva de la Quebrada del Toro

11. Yurubi

12. Henri Pittier

13. II Avila

14. Sierra Nevada de 'jerida

15. Yacamhu

16. Guatopo

17. Las Orquideas

18. El Tuparro

19. Canaima

20. Purace

21. Sierra de la Macarena

22. Galapagos

23. Cutervo

24. Pacaya

25. Sete Cidades

26. Manu

27. Pampa Galeras

28. Ulla Ulla

29. Araguaia

30. Chapada dos Veadeiros

31. Brasilia

32. Lauca

33. Emas

34. Monte Pascoal

35. Caparao

71. Cabo de Hornos

36. Itatiaia

37. Serra dos Orgaos

38. Serra da Bocaina

39. Tijuca

LfO. El Rey

'+1. Rio Pilcomayo

L~2. Chaco

43. Ybycui

44. Iguacu

45. Iguazu

46. Aparados da Serra

47. Fray Jorge

48. San Higuel

49. Santa Teresa

50. Arequita

51. Cabo Polonio

52. Easter Island

53. Juan Fernandez

54. Nahuelbuta

55. Congullio

56. Laguna Blanca

57. Lanin

58. Puyehue

59. Vicente Perez Rosales

60. Nahuel Huapi

61. Los Alerces

62. Laguna San Rafael

63. Perito F.P. Moreno

64. Pretrified forest

65. Bernar.do O'Higgens

66. Los Glaciares

67. Torres del Paine

68. Kidney Island

69. Tierra del Fuego

70. A.H. de Agostini
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~. National Parks and Reserves

There is a great variation in physical make up as well as in the
reasons for the establishment of the national parks of the region.

The objectives of some national parks and reserves in Latin
America are given in Table N° 1.

According to accepted international criteria, a national park
should have an unaltered ecosystem represented together with other
natural features or phenomena of high scientific or aesthetic value.
It should also have a protected natural zone of at least 1000 ha.
together with a sufficiently large budget, to efficiently protect
the resource.

The concept of a national park is however often understood in a
context different from the most commonly accepted international
definition by Latin ft~erican Government leaders, legislators and the
general public. Enabling legislation is also often vague as to the
definition and purposes of national parks. Therefore, one may find
areas which are created as national p arks and comprise only a few
hectares, sometimes completely man-made or altered, or that permit
uses incompatible with international criteria.

In fact, few national parks in Latin America meet all interna
tional criteria particularly regarding the administrative, organi
zational and protective aspects.

Equivalent reserves is a term used for areas that fulfill the
requirements of national parks in so far as having general protection,
size in excess of a certain minimum and the protected status adequa
tely maintained. They differ from national parks in that they are
either strict nature reserves where general visitation is not permit
ted or are protected by other than central government authority.
There are relatively few of these areas, and they often vary in mana
gement from one nation to ano'thei due to the lack of international
criteria. A list of Latin American National Parks and Equivalent
Reserves according to the U.N. List, and their size is given in
Appendix N'e 1.
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Major objectives for establishment of some

national parks and reserves in Latin America

National Park

Santa Rosa National Park
Costa Rica

Volcan Poas National Park
Costa Rica

Tayrona National Park
Colombia

Salamanca Nat. Park
Colombia

Henri Pittier Nat. Park
Venezuela

Canaima National Park
Venezuela

EI Avila National Park
Venezuela

Guatopo National Park
Venezuela

Archipelago Los Roques N.P.
Venezuela

Iguazu National Park
Argentina

Nahuel Huapi Nat. Park
Argentina

Tikal National Park
Guatemala

*The Table may not be complete

Objectives for establishment

Protection of historic feature and
ecozones

Protection of geOlogic features and
ecoaone

Protection of ecozone, scenery and
archaeological features

Protection of birds and mangroves

Protection of watersheds and flora and
fauna

Protection of watershed, scenery
and unique features

Protection of watershed, scenery
and recreation area

Protection of watersheds, flora and
fauna

Protection of marine and island
ecosystems

Protection of unique feature.
tourism, and protection of flora
and fauna

Protection of scenery and recreation/
tourism opportunities

Protection of ilrchaeological ruins

(corrt Inues )
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National Park

Manu National Park
Peru

Pampa Galeras Reserve
Peru

Pacaya Reserve
Peru

Santa Teresa Nat. Park
Uruguay

Tijuca National Park
Brazil

Las Orchideas Nat. Park
Colombia

Galapagos Island Nat. Park
Ecuador

- 9 -

Objectives for establishment

Protection of ecozones and genetic
resources

Protection of vicuna for survival
of specie and utilization

Protection of wildlife and fish
production potential

Protection of historic ruins,
and recreation areas

Protection of recreation areas
and scenery

Protection of wild orchids and
other flora species

Protection of unique endemic flora
and fauna
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B. Tr~ COMPREHENSIVE COSTS OF ESTABLISHING AND OPERATING NATIONAL PARKS AND
RESERVES IN LATIN AMERICA

1. Human resources

In the context of this paper, the personnel or human resources neces
sary for the management and operation of national parks or reserves is
considered a cost or input, different from the salary costs.

National parks have a relatively complex management structure in-cor~

porating planning, administration, visitor services and protection. If
effective management is to be obtained it requires the necessary personnel
input. However, because of the general lack of funds in Latin America and
insufficient trained personnel, ideal requirements are seldom met. This
usually has severe effects on both the protection of resources and the
provision of necessary visitor services. Adequate protection programs have
therefore not yet been established in even the most intensively managed
parks. For example, Santa Rosa National Park in Costa Rica, considered
one of the best managed in Central America has not been able to fully
protect some wildlife species against poachers and El Avila National Park
in Venezuela, one of the most intensively guarded parks has a constant
problem with infractors.

Table NO 2 shows the total numbers of employees, annual visitation,
visitors per employee, park size in hectares and hectares per employee in
a sample of Latin American national parks. There is a serie of factors
which are determinants of personnel requirements. These include the park
attraction, the infrastructure, human pressure and specific resource
protection needs of the area.

Parks located far from urban centers usually receive fewer visitors
and consequently need a lower personnel input. Only a very strong public
park attraction upsets this tendency in some few national parks on the
continent.

A further comparison of the figures in Table N° 2 with visitors per
employee in the U.S.A. shows that in 1971 there \lere 16,129 visitors per
employee in the U.S. park system. This is a considerably greater number
of visitors per employee than found in Latin America par](s. It might
be assumed that with increased development and provision of services
such as in the established system of the U.S. National Parks Service,
more visitation will decrease the personnel input per visitor. It
could probably be said that no park in Latin America has reached full
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Table N° 2

Number of employees, annual visitation, visitors/employee,

hectares and hectares/employee in some national parks

in Latin America (1973)

National Park/Reserve
and

Country

Santa Rosa N.P., Costa Rica

Volcan Poas N.P., Costa Rica

Tortuguero N.P., Costa Rica

Number
of

Employees

18

14

1

Annual

Visitation

15,000

60,000

Visitors
per

Employee

833

4,285

Number
of

Hectares

9,904

4,000

18,000

Hectares
per

Employee

500

285

18,000

Tayrona N.P., Colombia 31

Salamanca N.P., Colombia 31

Henri Pittier N.P., Venezuela 29

El Avila N.P., Venezuela 182

Guatopo N.P., Venezuela 25

Iguazu N.P., Argentina 49- -ITa1uel'Huapi N.P., Argentina 164

Tikal N.P., Guatemala 52

Ulla Ulla Reserve. Bolivia 5

40,000

15,000

85,000

900,000

120,000

200,000

300,000

40,000

50

1,290

483

2,931

5,000

4,800

4,020

1,829

769

10

11 ,600

21,000

90,000

100,000

92,640

75,820

785,000

'"57,600

200,000

374

677

3,103

494

3,705

1,547

4,786

1,107

40,000

Manu N.P., Peru 10 13 1-1532,806 .153,280

Pampa Galeras Res., Peru

Pacaya Reserve, Peru

Iguacu N.P., Brazil

Santa Teresa N.P., Uruguay

San Miguel N.P., Urug~ay

Cabo Polonio Res., Uruguay

Average

31

13

44

85

16

12

43

100

325,000

250,000

20,000

124,000

3

7,400

3,000

1,250

2,000

6,500

660,000

170,000

2,700

1,495

14,250

2C3,000

532

50,769

3,863

31

93

1,216

15,000
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development in the sense that they can receive additional visi
tation without jeoDardizin~ the nrotection objectives.

However, the large difference in the U.S. fi~ure as cO~Dared

to Latin American fi~ures ~~y be due to other factors such as ner
sonnel education, social structure of the society, Droblems of
protection often originated from insufficient knowledge of and
traditional disresnect for certain laws, and nressure from sur.
sistence agriculture and forestry Dractice~which are much ereater
in Latin America and call for a higher Dersonnel input ner hectare.
There appears in addition to be an effect due to the resnect and
comprehension for the national Darks and the value they represent
among the U.S. citizens.Latin America has yet to reach this stage.

2. Salary costs

The human resource or ry~rsonnel innut also involves a direct
monetary outlay for salaries. This cost is the lar~est of the
non capital monetary costs involved in Latin American nark bud
gets.

Table NO 3 shows the total TJersonnel cost figures for a sam
nle of narks and also nersonnel costs as nercenta~e of total non
~apital-costs or variable costs (i.e. salaries, ~aintenance, sup
plies, electricity and \Tater, etc.)

An aver age of 77% of the nori-carrit.e.L costs goes to TJay sa
laries with a ~axim~ of 97% and a minimum of 50%. Particularly
in Venezuelan parks "lmost the total budget goes to pay for the
personnel.

Bearin~ in mind that there is an overall shorta~e of funds
available ~nd within that framework, the relative large nercentage
of budget allocatien to salaries may be considered 0 common in
ternal managemerrt polic'! pc.rtly due to to the gree.t need for job
o:rmortunities in develo~in,9; countries. HO'·lever ') it may also re
flect in nart the lack of mana~ement and develon~ent p18ns that
can guide money allocation to other sectors of ~ark adninistration
~a develonment~ Often the concern that exists for the nrotec

tion of a cQuntryi s n~tural resources results in the allocation
of manDo~er to a threatened aren~ vThile R follow-u~ of budgetary
allocations for ma.i.nt enance , equi.rmerrt and other cr:erational ex
nenses flay be non-vexd st.ent. or difficult to obtain. This lack of
onerational su~~crt ~t times results in ~ersonnel wor~ing be10w
their 7'otertie.l capac i t.y ,

\~en national parks or reserves have been fully established
and operational~ it ~~pears th~t ~ersonnel cost in relation to
other onerating ex~enses goes do~m~ For ex~n~le~ in narks like
Na.huel HUDpi and Lruazu in j\.r,f?,entina which have a relatively Ln
tensive development and m-inagenent. structure, the sal"ry budp;ets
accounts for only 56 and 58% of the tot"l non-canital expenses.
It 'tPpears from this thc.t with increased visitCltion and develolO··
Bent there ,·Till be g corres"':Jonding need to increl=tse ·:lnern.tional
expenditures in relation to sala~r costs to en~ble the narks to
be manage~ more effectively.

Theoretically, it should be ?ossible to seT)c.r"J.te ~alarv C0stS
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Table N° 3

Total a~nual personnel costs and personnel costs as %of

Total variable costs in 30;;-18 Latin American national parks

(in US$ - Year 1972)

National Park or Reserve

Santa Rosa N.P., Costa P~ca

Volcan Poas N.P., Costa Rica

Tayrona N.P., Colombia

Salamanca N.P., Colombia

Henri Pittier N.P., Venezuela

El Avila N.P., Venezuela

Guator 0 N.P., Venezuela

IguaZu N.P., Argentina

Nahual Huapi N.P., Argentina

Tikal N.P., Guatemala

Ulla Ulla Reserve, Bolivia

Manu N. P., Peru

Iguacu N.P., Brazil

Personnel costs
Total annual as % of total
Personnel costs ·variable costs

19,40C0 73%

12,900 68%

23,400 84%

52,200 95%

66,000 97%

522,000 96%

50,000 1>7%

78,000 56%

200,000 58 96

60,000 66%

2,400 92%

10,000 50%

50,000 77%
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alon~ with other releVE"nt costs accordin~ to the various functions
necesEary in nation~l ~ark operation, such as management} ndminis~

tration, r-e sear-ch , :)l3.nning~, nr-ot.ect Lcn , visitors services, stc.
However, this has not been Dossible due to the various budgetary
methods utilized, most of which are not itemized based on func
tions.

3. TechnicRl cap~city o~ ne~sonnel

Technical knov-hcv and tr~ining may be considered an innut
or cost to the park pro7r~s9 since the e~~loyceis education is
utilized in the ~arks. It has however, not been possible to ob
tein monetary fi~ures for the value of this education in Latin
P~erican national parks.

Technically trained ~ersonnel are needed to carry 0ut a
v9..riety of essential nat.Lone.L ~8.rk. manavenerrt functions, inclu
ding ad~inistrQtion, ~lannin~J resource ~nd visitor nrotectioll
and me.i.nt.cnonce , In most "!grks there is nresent13r a need for addi~·

tional trained nersonnel.

From an international s?~~le of 20 national pnrks hnving a
total of 806 full··time »ersonnel , 136 of these errnlovees had tech
niciCl.n training (17%). Personnel with some university traininq
accounts for about 5% o? the total. Howev8r, there may be rather
significant individual differences. The TJrofessional or technicnl
traininr; th~t per-sonneL have received. mav not allvays be in a na-~

t.urnL resource related field. Actun,llc' it appear's that quite or
ten Tjark ~ersonnel nre trained in Quite different fields like
ar-chft.ect.ur-e , public adnrin i s t.r-at.Lon , accourrt i ng , etc. Never-·
theless, the majority ar-e tr.".ined in r-eLat ed fields like 8.r;ricul-·
ture and forestry. There is a sDeci"lly s t r ong need for additi··
anal tr~ining o~portunities for ~ersonnel in n~tion~l park m~n~

gement.

4. Non~,ca:Dita.l and c~pit.'?"l costs
---~----,--------------

An att~~~t w~s m~de to se~~r~te budget ite~s for con~Grison

among parks. However , Lack of dat o, r12wde thif. impossible 8,T'lart f'r-om
between s?lary costs 9 non~c"l.Ditp.l C0StS ~nd c~pital costs. Uith
non-c·9-Dital costs are .i.ncIuded expenc.i.t.ur-es such as svl.ar i es ,
consumable su~plies, electricity ~nd wnter~ ~qsoline and siMilar
~nnual exryenses. CaDitel costs include costs of buildinqs ~nd

other constructions s infr3..structure, '=l,nd non,,·,consu!':v:l.ble sun::,lies
such R.S vehicles ~).nd ecui T)!':'.ent .

'I'ab.l.e no 4 Sh0~lS the totf1l non vcatri.t.o.L costs") totnl non~·~ca~ .
,.,ital costs Der hectare and t.ot.aL non-ccarri t a.L costs r-er visitor
for some Latin fJrrerican nBrks. Total non-capital costs indicate
that salaries are LncLuded , All fil7,ures are for one year(l97 3).

The sa~nle is too s~~ll to dr~w any firm conclusions, but
there appear..... s to be considerable d.ifference in cost.a/hect.ore or
costs/visitor expended in rnrks both within an individual country
and emonz the "Jarks in the var i cus count.r-ies • .,r:, .r e.La't i veLv small



Table N° 4

Total non-capital costs, non-capital costs/ha.,
non-capital costs/visitor, capital costs, capital costs/ha.,

and capital costs/visitor in some Latin American National Parks

(Year 1973-U8$

..

Total Non-capital Non-capital Capital CaIJital Capi t a.L
N"tional Park and Reserve Size non-capital costs*/ha. costs ~':/ costs costs/ha c osts /

ha costs« visitor visitor'

fanta Rosa N.P., Costa Rica 9,000 26,400 2.93 1. 76 82,000 9.1 5.46

VoLcan POi:~S N.P. Costa Rica 4,000 18,800 4.70 Co 31 36,000 9.0 0.60

Ta:f!"ona ) .P., Colombia 11,600 27,700 2.39 0.6') 220,000 9.0 5.50

Salamanca N.?, Colombia 21,000 54,800 2.61 3.65 130,000 6.2 8.G6

Henri Pittier lLP., Venezuela 90,000 67,900 0.75 0.80 505,000 5.5 5.94 f-'
en

El Avila N.F., Venezuela 90,000 539,600 6.00 0.50 290,000 3.2 0.32

Guatopo H.P., Venezuela 92,640 57,100 0.62 0.48 36,200 0.4 0.30

Iguazu N.P., Argentina 75;800 138,000 1. 82 0.69

.JahueL Euapl N.P., Argentina 785,000 340,000 0.43 1.13

Tikal U.P., Guate~ala 57,600 90,000 1.56 2.25

Ulla Ulla Reserve, Bolivia 200,000 2,600 0.01 52.00 8,500 0.04 170.00

Manu N.P., Peru 1,~32,806 20,000 0.01 1,538.00 40,000 0.02 3,,077.00

Pampa Galeras Reserve, Peru 6,500 29,800 4.58 298.00 162,800 25.04 1,528.00

Iguacu H.P., Brazil 170,000 65,000 0.38 0.20

~ Non-capital costs include salaries.



Table lIo 5

Dava Lop.nerrt ove)~ a 3 year period ofn:>n-capital and capital costs

per visitor in some Latin American national parks

(non-capital costs includes salary costs)

National Park and Hon-capital costs Capital costs
country per- visitor US$ per v i s itor. S$

1971 1972 1973 1971 1972 1973

Tayrona iI.P., Colombia 3.74 0.84 0.69 44.00 9.00 5.50

Salamanca Island H.P., Colonbia 5.00 4,40 3.65 13.00 10.80 8.66

Sta. Rosa lI.P. Costa Rica 1. 40 1. 70 1. 76 8.20 8.20 5.46

Volcan Poas N.P., Costa Rica 0.13 0.30 0.31 0.28 0.'+1 0.60

El Avila iI.P., Venezuela 0.88 0.63 0.50 0.40 0.35 0.32

Guatopo lLP., Venezuela 0.56 0.47 0.48 0.30 0.28 0.30

Henri Pitt.ier ILP.) Venezuela 0.83 0.78 0.75 6.27 5.92 5.94

Iguazu N.P., Argentina 0.92 0.77 0.69 -- -- --

Tikal H. P., Guatemala 4.73 3.75 2.25 -- -- --

o

f->
rn
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park l,rill r,enerally have :~ !1i ~her cost per hectare t.han a larr:';er
":)(2rk.. This obviouslv i-;Trl1ies t.hvt there are I:tenerally certain
structures or su:nr,lies com-ion to 3, n~rk ths.t is relativel.v inde--r

nenderrt of the size of the nA.r1,-. Cost.s "'"'Ie~ visitor seem to be
nore Lndependent . :.:;xtreMe result s hD,VP' been obt.adned for Ulla
Ulla :Reserve in Bolivia, Parme Co.leras 'Deserve a.n0. H anu TJational
Park in Peru. Both UilEl. UIl:""!, and Pa1""l"la Galerns are reserves ,>rith
verv spec i r i c ohj ect.Lves , ~'Thich IJO not Lnc Iude the attraction fer
Lar-re r...umber-s of v i si.bor-s ~ "If~nu is a nev ne,rk set !].side :"or ,o-enetic
preservation 3.nl.1_ ver"" dif'ficult to r-e-tch for visitors 0 Thus
the hid' costs "'er visitor in these. ')8,rks.

It should be noted tbat Done of the n~r~s in table NO 5 can
be considered ~s h~vi~~ tern1inpted the investr lent s nesiren accor
din~ to the adMinistration's intentions? nor have any of the parks
reached their full visitor c9,rryin,., canaci~ y »ernaps 'lith the ex,
ce-ption of certain zones in I'3UA.,ZU ~J9.tionR.l Par-k, f\..s visitation
increases t her-e is of course r. decrease in cost Der visitor until full
canac i tv . is r-eacned and further Lnvest.nent.e are needed.

r)ince nat.Lona.L T).3,rks and re~erves are caracterizecr by r-el.a ..
tively extensive areas of Land ~ regl estate 3.c('1uisiti()ll is norma
lly the lar~est canital cost input. "ost Latin A~erican countries
are experiencinn; an incregsin'- denop:ra-.,hic nressure on the lan~

and its vs.Lue is therefore r.<:l.iidlv inC~G_!l8in~[..

Table lJo 6 'Presents the total Land
le~ally est3-1')lished national ne,rKs ~ the
nar-ks and the ner cent 0""" the countries
bv nati ons.L parks.

·'1.1"e'1. of coun.tries uith
land. area o " the national

t.ot.a.L land area occunied

In "Latin AmpricA. near-Lv 1:'''' of the land area is 'Dresently
under 1\TA,tion8.l Part. status. There are hovever Larvte G.iff'erences
het"'ITeen countries. Chile for exa'rIJ.nle has decreed v·':),St 8.I'e;::lS in
the south and a'Ion« t he '\ndes chain as nat.ionaL Darks ani', has nre··
sent.Ly 8;~ of t.he land. in ~T.~.tional Park status ~ vb i Le count.r I es Ii-
ke Bolivia~ Parap:UA,-:'T arid P?.Jl8T",D, have ar-ound O.Ol~,·J of' their land
area set asi(~.e A,S national npx!--:s.

The -percent8.n'"es of the land area "")]:"'esentl:<T in nat i one.L nnr-ks
corrnares to the U?)\ w~_th 1.3}<-rl and to TJ8GP1,rith 6.34.~. These' coun
tries hovevez , in ::;.ddition hn.ve ot.he.r Land c~assifice.tion··BYste:ms

that »rovi.ue nrotection ~inilar to th,?t of: 8, ne.t i onaL y:,qrK but
utili z i n: ot.he'r terrdnolo,.--..r and. 2,(1,,:".inistrated bv other governlTlen,,·
tal entities such f.B atat,e T)."-ly'!-:s or '·rilrterness A.reA,S in "!':l,q,tional
For-es't.s . The cOi'1M.ercial value of th.e Land arecs \·:riV'.in existin,r.;'
park!> in Latin II...mer i ca ~19.S not lJeeYl. r-cs s i.o'le to esti7.:11l.te "T,Tith any
"mrgin of security. n:OVAvey- J J:ost of these I8n.QS f..a:re a verv Lov
econoruc value since the "Y'1,Q,ioritv o+' the TI·'1.r1""_s arelocateo. :in re
note ar-eas and in nount.o.inous or (1.ifficult terrain \fithout a~ri-·

cultur8.1 value. Certain excerrt i ons do occur. PI Avi La T::-. T:'. near
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Table N° 6

Total land areas by countries, land area occupied by national
parks and national parks in ~6 of total land area in

Latin America

km2 km2 N.P. in %
Total Land area" of total

land area cccupied by H.P. land area

Argentina 2,776,656 26,707 0.96

Brazil 8,511,965 15,919 0.19

Bolivia 1,098,580 2,000 0,18

Chile 756,950 68,149 8.00

Colombia 1,138,000 11,731 1.03

Costa Rica 50,700 336 0.66

Ecuador 283,560 6,910 2.44
(Galapagos N.P. )

Guatemala 108,889 672 0.62

Panama 75,650 26 0.03

Paraguay 406,750 550 0.01

Peru 1,280,219 2:(),690 1.62

Surinam 163,270 4,852 3.00

Uruguay 177 ,510 194 0.11

Vene zueLa 912,O50 17,193 1,88

Total (km2 ) 17,740,749 175,429 ( 0.99 )average
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Caracas, Venezuela, has several areas that could or would be used
as residential areas, with a rather hi~h commercial value of the lots
if this use were allowed. If one wishes to have some indication of
the commercial value for the land nresently in national narks in
Latin America, rough esti'1ates indicate f'r'om US,; 50 to 250 per
hectare on an average. That should indicate that it would be advan
tageous to protect or set aside areas for national parks while the
land is still available an~ the cost is low. Land in national park
status tend" to rise in cOlnmercial value. This is usually also true
for adjacent lands.

Not all the areas uresently designated as national parks in
Latin America are goverrunent owned lands. Private o'mers are still
present it> most, parks. The acquisition of this terrain is usually
a slow process, depending upon eaoh nation's legislation. The
normal procedure is acquisition oj. land through purchasing. However,
in oertain areas it is necessarv to acquire the Land through ex··
i?ro-priation, ;:"rhich is normally an even s Lower pr-oc e s s , Cases exist
for example in Uruguay (Cabo Polonio) where the exproprietion ~rocess

had not been completed thirty years after its initiation. In certain
instances ~ such as in the Pamna:- aleras 'I,Ticufia Reserve' in Peru
and the A,jusco National Park in Mexico, the areas have been nrotected
through a legal a~reement 1,ith a communitv of owners. In Ajusco
National Park the owners maintain the right to income derived from
tourism and recreation in the area. Acting as a cooperative they
have constructed restaurants, ~otels, camDin~ places, etc. under
the supervision of the nark authorities and with economic assistance
from the government. In Pampa Galeras the a.rJ~ree!'1ent is that the
authorities shall administer the reserve ,-,hich boLongs to the cora
munity but for this right the government will build certain pUblic
facilities for the co~~unity owners such as a medical dispensaIy,
schools and reforestation of degr~ded areas. This may be a feasible
solution in more areas, but should onLy be used where the highest
competent authorities £f the country ~an guarantee the perpetual
protection of the area.

6. Land use conflicts

A~ong the costs of park management are land use conflicts.
Fhen a park or reserve is to b~ established it should be demonstr
ated that for the snecific area being considered 9 a park is the
optimum land use, or that there are alte!'native lands canable of
nrovidin(' the benefits nroduced b" the conflicting activity, and no
acceptable alternative for reaching the objectives of the national
car-ks , This decision should be ar-r i.ved at in v i ev of long; range
national needs or objectives of the countr;r. This oftenpresents j

however- s a. confrontation "lith short ter!fl_ nr ivat.e or even official
economic considerations, thus creatin~ a conflict of interests.

In the weak econoffiie~ o~ several countries of Latin t~eric~

this can be a serious obstacle to park establishment. t~enever

possible, the long range national benefits must, be denonstrated.
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against the short term economic benefit to nermit a maximum of
objectivity when considerin~ qlternative lqnd uses.

Consideration must also of course be given to the social aspects
involved, both with regard to problems arisin~ froID the change in
owner sh i o st.at.us or uses as well as to the long r'anze T,lublic benefits.

Land use conflicts ori~inating from park or reserve establish
ment in Latin America are fairly co~~on. An example is Guatopo
National Park in Venezuela wher-e around 5000 t'ami Li es ",ere removed
from the area and resettled. In this case national needs and objectives
were very clear because of a direct relationship between the park
and the potable water supply for Caracas.

On the other hand is the ne",ly created :!anu National Park in
Peru. In spite of the large size (0. 1,500 ,000 hal the par-k establish..
ment caused little friction with other interests because of its
remote location. (Later oil prospecting in the park began , but
this problem seems to have been solved throu~h a- comnromise).

The factor of land use conflicts following human settlement
e~hasizes the wisdom of early establishment of national parks and
reserve in areas not yet settled in Latin America.

In some cases governments have settlement programmes which
have located peo'nLe on lands suitable for .n.,tion~lDarks, but where
the soils is of very noor a~ricultural ~~ality. This has doomed
the settlers to poverty, and if the area l~ter is to be included
in the park systen, it implies an additional very high cost of
resettlement. This problems is particularlym~mon in tropical rain
forest areas where the natural vegetation usually gives a false
impression of fertility.
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C. THE COHPREHENSIVE BENEFITS OF NATIONAL PARKS AND RESERVES IN LATIN
AHERICA

This section considers the various benefits derived from national
parks or equivalent reserves in Latin America. The term "benefit"
includes both those that can easily be identified in monetary or other
quantifiable terms such as tourism derived income and water production,
as well as less quantifiable benefits such as procected scenery and
genetic resources.

Only by considering both tangible and intangible values is it
possible to approach a comparison of national parks with other manage
ment systems in a relatively complete and obj ective evaluation.

1. Ecosystem Protection

By definition, one of the primary objectives of national parks is
to protect samples of natural ecosystems, ecological diversity and
genetic resources in a natural evolutionary state. This is essential
if opportunities are to be retained for biological, agricultural and
medicinal research and for environmental monitoring. The effective protec
tion of an ecosystem is therefore considered one of the major benefits
or outputs of a national park, although this benefit is difficult to
express in economic terms.

In order to evaluate how national parks in Latin America presently
provide this protective function the continent has been divided into
major ecological zones. Although there are various types of classifca
tions that can be utilized to demonstrate these ecological zones, in
this study a system of biotic provinces has been employed, using a
classification presently being elaborated by the International Union for
the Conservation of Nature and Natural Resources (IUCN).

A biotic province is distinguished by its vegetation, flora and fauna
The physiognomy of the prevailing climatic climax vegetation is the first
basis for recognition of a biotic province. (Dasmann, 1973).

According to Dasmann's system* there are 28 biotic provinces in the
Neotropical Region of South America. Panama is considered a separate
biotic province. In addition the Hiddle American Sub-Region has 6 biotic
provinces (see appendix II). Latin America has 4 biotic provinces that
belong to the Nearctic Region. Dasmann's system is a very broad and
general system, and other more detailed classifications are necessary
for specific country studies. The data available indicates that of the
39 biotic provinces in Latin America, the following 6: 1. Colombian
coast, 2. Ecuatorian dry forest, 3. Brasilian Araucarian forest, 4.
Argentinan thorn scrub, 5. Peruvian desert and 6. Atacama, do not have
any sufficiently protected areas.

* Dasmann builds his system on various other studies.
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In the Middle American Sub-Region and in the Nearctic Region, information is in
sufficient but at least 5; 1. Campeche, 2. Caribe-Pacific, 3. Central Cordi

lleran, 4. Guerreran and 5. Sierra Hadre, have one or more protected areas.

Care should however be taken when conclusions are drawn from this.
Although it seems as if the Latin American national parks and equivalent reserves
system sufficiently cover a major nuw~er of Latin America's biotic provinces,
there are at least three points to bear in mind:

1. National parks tend to be selected for other purposes than preserving
a representative sample of a biotic province. Therefore a national
park or reserve, although geographically located within the biotic
province may not be representative.

2. Taking the immense size of some of the biotic provinces, there un-
doubtedly has to be great local variations in the ecosystem. The
risk of not covering a good sample of a large biotic province with
only one or two national parks is rather significant.

3. The size of a protected sample of an ecosystem is seldom if ever large
enough to protect the ecosystem if the adjacent land is altered.

Table N°? shows the number of Latin American national parks divided into
size classes. The table shows that there is a concentration of parks in the
lower size classes. 65% of the parks have a size between 1,GOO and 50,000 ha.
and 35% are below 10,000 ha. It may be worth mentioning that in several cases
in Latin America, two or more parks are bordering on each other, and in this
way actually functions as a larger protected area than the impression each
singularly gives. Such is the case with Los Glaciares N.P. in Argentina and
Torres del Paine N.P. in Chile, and with Lanin N.P. and Nahuel Huapi N.P.
in Argentina and Puyehue N.P. in Chile among others.

In spite of the fact that there are still several important ecological zones
in Latin America without sufficient protection and that several protected areas
are rather small, there still appears to have been a considerable advance in
this conservation effort in the last few years. Some of the components integrat
ed in ecosystem protection will be further discussed in the following chapters.

2. Fauna

In addition to discussing some specific Latin American data on the topic
this chapter will also discuss wildlife more generally.

Among the common objectives for the establishment and management of most
national parks is the protection of wild animal species, and specially those
in danger of extermination. This results from the basic belief that the
preservation of wildlife species provides certain benefits to the society.

Although national parks may not be expected to maintain any large
wildlife population for cropping, hunting or similar uses
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they can serve the important role of preservin~ species from extin
ction ~ species that may prove economica.lly 9 medi.c i na'l.Lv or scienti
fically valuable in the future. Such species I!J.'Ly then be produced
for utilization in game reserves, ga~e ranches~ etc. An exam~le

is Venezuela 1..:rherc initiatives alreacty bave been made for the e s'ta»
blishment of farms for crocodiles (Caiman schleroDs) and capybara
(!1ydrochoeri hydrocl18.eril s and Peru "here the "Hdlife res~rve
at Pampa Galeras already has shown very ~romising results both
for the preservation and utiliz'ltion of the vicu-".a(1iic~nav_icu~na).

It is a "ell known fact that the disaTlnearance of a.nimal
species is still 9ccurrin~9 with the conseauent irreversible gene
tic losses. According to IUCN, 112 mammal sy8cies have become
extinct since the year 1600, plus 5 species for ',hich there is
some doubt whether the;r are extinct or not. How many spec i es are
presently endangered by extinction is unknm;n but 'l rough estim~te

is 500 mamme.L species endrmr;erec_ out of about 3500 mammaL species
presently existinF,. The facts determinin~ "hether or not e snecie
is close to its extinction threshold are not "ell kno,m for most
species~

National n arks or r.eseves r~ive am-ple possibilities for stu
dies into the behaviour patterns of s~ecies, which is sometimes
essential to know if species are to survive. Exa~ples of such
knowledITe are the relationship between territoriality and ferti
lity for vicuna (Vicugn" v i cuzna ) and the homing to natal beaches
by the Atlantic Gree~TUrtle~loniamydas) .
(J?~hlllura Frank J. )'". - -~---

•.•1... ..

The question of vhet.hez- the preservation of all snecies e.Lwavs
is desirable should be considered. This may be a question of eco-
nomic calculations. RO'lever s to flake such calculation cQmplete,
one needs to consider all possible future benefits from the narti
cular s"?ecie 3,8 veIl as costso This of course is in:oossible nnd
consequently any externinaticn of a sprccic today mav be H serious
loss to mankind of tomorrow,

* Several sections and examples in this cha~ter are influenced bv
or taken from Bachmura's article.

Table N° 7

Latin American national parks and reserves
stratified on size classes

Number of nat ionaj, Total protected area in Hectares
p;::~l"'L:::; ,,! ~d I'€se.rve:; '(1000 ~OO- 10000- 50000- 200000- 500000-

9999 49t40TI 199999 '199999 39S999 ,,1000000

Total 122 3 L~3 37 20 9 G 'I
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The demand function for wildlife "reservation is often diffi ..·
cult to establish, and an underestimation of the consumers' demand
for s~ecies survival is co~on since this deITLsnd seldom is exnressed
in a clear and concerted ,·ray.. The demcmd, however, is clearly
visible in the purchasing of animal nroducts in Latin America,
but this incorporates the problem that since the wildlife sDecie
usually belongs to the state or nobody~ a person sellin~ ~nimal

products may only want to maximi.ze his personal benefit and conse-
quently exterminate the specie. Hovever , the oub.Lic or '''elfare
benefits derived from species survival 9.re often l~rge 9.nd conti
nuos. In some cases this benefit can be increased with a relati-·
vely modest effort. The vicuna ~opulation in Pampa Galeras incre
ased from 500 to 10,000 in 8 years after it was nrotected. The
exploitation of its WOOl, now considered the world's finest has
started on an exoer-Lnent.e.L basis. See Flow Chart NO A. (Peru, Bo ..
livia, Areentina and Chile have si~ned a convention prohibiting
the comercia.lizetion of vi.cuna products until 1978) ..

The cost of maintaininE a specie in natural state is normally
small and in Lational narks it is an integral benefit. However,
even high costs of maintaining a snecie are usuallv justified
considering the Long.. term benefits possible to derive from a sue
cie.

In this tror-k concernine Latin f\J~erica, it m~y not be aupro 
rriate to use statistics from other countries, but in order to put
the value of fallna protection in national parks into perspective
for Latin American decision ~.kers, it may be worthwhile to sum
marize some results from the United States, considering the lack
of similar Latin _~erican data. Today more than 200 million visitors
enter the US national parks annually. Although these visitors often
have other interests than direct wildlife observation, nature walks,
bird watching and "ildlife nhotography attract a s i.cm i f'Lcarrt portion
of the total number. Accordin~ to Bacfrcura, the 1965 Outdoor Recrea
tion Survey estimated that vearlv 19.8 million visitors narticinated
in nature walks, 7.1 million visitors watched birds and 2 .. 8 million
photographed wildlife crith a total of 147 m.illion days devoted to
such activities. (Today's figures are much higher). This, at least
in part~ reflects species preservation demandQ

Considering other forms of wildlife demand in the United States,
28.7 million fishing nermits ~nd 20.8 million hunting licenses
were issued in 1968. This went Gn S8~ and 65% respectively in 17
years.

Investigation shov that demands for recreation associated with
wildlife increases with rising inco111es and higher education levels.
These trends are vP.ry im~jort9.nt for Lat.i.n A."D.erica, whi ch could nOH'

take the necessary measures to satisfy these very likely future
demands.

Data concerning the economically productive aspect of wildlife
outside national parks in Latin America are insufficient. Hovever ,
certain inidcativ€ s.bud.i ea nave been made, Particularly interesting
are some fir;ures from Peru, 'l11ich with care probe..blv can be extra
polated to other countries like Bolivia, Ecufldor, Colombia, Vene-



•
• - 25 -

zuela, and Brazil. The data int1icate that 5,278,000 kf,s of ,rildlife
~eat with a value of 3,976,000 us$ w~s nroduced fro~ four snecies
of wild erime.l s (t~rochS'erus hydrochaeris '- ~NEsU E.ecari, Tayassu.
ta,iaju, Maz.ama american8T alone in Peru in 1970 ( official statis··
tics . In Ven;zuelB permission was given officially to hunt 40,000
Capybaras in 1972. Fith an average meat weight of 25 kp:" this
snecies alone accounted for 1,000,000 kg of meat.

A study by Douro.je~nni in 19'72 in the Denartment of Loreto
found that wildlife nrotein made up for 20% of the local ~eople's

diet. It is not clear how many peonle "ere included in the saffinle.

About 20 species are being utilized forftlr and hides in Peru.
During the period 1966-1972 a total of 1,820,800 fur units were
officially exported from Peru to a value of 4,248,300 flS$ (55%
alligators, 23% from »eccar-t , 10% from deer). In the period 1966-
1972 Peru also exported officially 884,45Q live animals to a value
of 1,530,980 U8$.

These figures indicate one armrox.imat.Lon of the value of wild·,
life from the Amazonian re~ion of Peru derived from official ex
port statistics. It is also necessary tp mention that these of-
f'Lc ia.L esti7lct'.:':'3 ar..:: ··-:;~~db.?cbly not shcvnng tJe total value of
exports of wildlifp products from the region. Douro.jeanni (1972)
estimated that ~he true v~lue of the fauna products mentioned
from tropical Peru reaches torice the official estimates.

In Uruguay the well ~anaged and state controlled exploitation
of Sea JLions (Otaria byronia and Artecenhalus 8.u,tralis) h~s a
sustained yield of-l'5 ,000 "hervestedanimals a'nrluf,lly, with a fur
value of U8$ 560,000 nlus fat and meat (1972).

So far reference has only been given to the value of wild-
life meat, furs, hides and live animals in a samnle. Other wildlife
products may also conceive a hi~~ market v~lue like wool, trophies
fishing, birds or insects. Pr9sently the 8~le of hutterflies in Bra
zil is esti",ated as generating several million doll:1rs worth of dir
ect non--taxed Dersonal inco",e. If this harvesting of wildlif'C prod
ucts were just takin~ off the annual production, it would not create
problems. There are however, strong indications that the canital
stock is being depleted. It should be TIentioned hrn,ever, that some
of the fir:ures or nrices used in these csLcul.at.Lons net" be inflated
due to the spec Les reaching extinction threshold or being scar-ce .
If a threatened species is :)einr; prct.ect.ed and manarted and there
after "mas s nr-oduced" !TI.arket: prices and the "va.Lue" of each animal
may go down, although not the total value of the species nanulation.
The Vicurla may be an example of this situation although this has
yet to be shown.

3. Flora.

Flora has much in common with fauna when considerin~ the va
lue of protecting species and the loss of benefits that result
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from their extermination. National parks ~lay an i~nortant role
in a nation's attemnt to preserve ~lant s~8cies in danger of ex
tinction.

For this reason the nrotection of plant auecies is considered
a direct output or benefit of nat i ona.L parks and reserves. Plant
species can have a "'Itery direct economic value through timber, me
dicinal plants, edible plants or plant products and other deriva···
tives. However, since p~rks are not directly related to these
industries, exist i nr; Latin Amer-ican statistics ava i Labl,e on these
products are not considered relevant to this paper. Since the
different ecosystems and :Jlant commu ...... ities have been c1,iSCllRRPn

in a ST,c:ciql cr..apte~ '> -this ~·CJJ2_~:t·'-:tt='.lil1 ori'lv underline t.hr- iTIl'lort~m

ce of preserving large s9~ples of forests with special reference
to the tropical rainforest~ if species richness is to be retained.

Central and South A."r.erica have had larr~e t.z-act.s of tropical
rainforest extending back in time perhans more than 60 million
years. During this time span, the rainforests evolved to what
it is today; a complex, specie· interdependent ecosystem highly
adantcd to the ~enerally nutrient-noor tronical soils. Recent sa
tellite photogranhs show that the Lat Ln Aner i can rainforests are
rapidly being reduced in size 3 and calculations indicate that there
mey only be a few renains left in 30 to 40 years ti~e. The tro~i

cal Latin American rainforests are characterized by a hi!=rh number
or species but each vri t.h ;:eTJ individuFl.ls !"Jer area unit. Ba,info
rests on other continents do hav- the sa.me characteristics hut a
totally different ~a~G~ of species. The ecological caracteristics
of these forest types i~])lies that if the forest cover is extensi··
vely cleared and for a relatively lon~ ti~e~ it may never return
to the site even if the area is left to nqtur~l re~eneration~ The
artificial reforestation of mnny a:pecies from this forest type
appears to be difficult or impossible to do due to interlinks and
interdependences anongs t the species. This underlines the iIn1;lor··
tance of keeping rel~tively l~rgE tr2cts of rainforest protected.
Leaving small pat.ches of' rr',inforests docs not l:'l.£l.int9.in specie rich
ness and diversity due to the ch~r~cteristics of this Ecosystem.

Very little r,~see.rch LJ.3.S been done on s1?3cially tronicA.l rain
forest plant species, ~nd if Yelatively extense areas are not pro
tected soon this congloncr~te of ~~ecies will be extinct before
man has even begun to exnlore it.

The recently created ~1.'3.nu Ns.tional Park in Peru with more
than 1.500,000 ha. of virgin forests, and Canaimc National Park
in Venezuela with l.eOo,OOo ha. presently, vit.h a pronosc.l to be
extended to 3.000,000 hCl.. ~s well as other large notional narks
created by other- Latin Amer i can countries are nr-oo r of the gro1'linr-:
concern among the nati.ons in this respect.

It should be noted that although the tronical rainforest m~y

be the most comulex eeOSysteB with the ~reatest number of sDecie~,

other svst.ems P}r..y have even ;-:r.ore hi6hly adarrt ed and unique species.
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Table N° 8

Some endangered flora and fauna species

in a sample of Latin American na't-iona.L parks

National Parks

Iguazu N.P., Argentina

Nahuel Huapj N.P., Argentina

Ulla Ulla Reserve, Bolivia

Salamanca lsI. N.P., Colombia

Tayrona N.P., Colombia

Santa Rosa 11. P., Costa Rica

Tortuguero N.P., Costa Ric~

Volcan Poas N.P., Costa Rica

Tikal N.P., Guatemala

Manu N.P., Peru

Pacaya Ijt. ,Peru

Pampa,Galeras~. , Peru

Canaima N.P., Venezuela

Guatopo N.P., Venezuela

Henri Pittier N.P., Vene zus La

Some special resource examples
related to rare species and genetics

Jaguar (Felis ~~),

Huemul (Hippocamelus bisulcus)

Vicuna (Vicugna vicugna)

Several rare bird species

Green turtles, 50 coral species.

Tapir (Tapirus bairdii), Turtles
(LepidoChelys olivacea), Endemic flora
species.

Jaguar (Felis onca), Anteater
(Myrmecophaga tridactyle), Manatee
(Trichechus manatus), Tapir (Tapirus
bairdii), Tprtles (Chelonia mydas,
Eretmochelys imbricata).

Quetzal (Pharonachrus mocinno), Clark's
schreech owl (Otus clarkii), Poas
Mountain Squirrel (Syntheosciurus
poaens i s ) .

Deer (Mazama sarterii).

Several A~azonian species.

Caimans ~ felinos

Vicuna (Vicugna vicugna ) , Unique plant
species (Budleia sp., Porylepis tola).

Several endemic orchid species.

Endemic orchid species, Jaguar

More than 530 bird species recorded.
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Only by pr-ot.ect.Iric representative s amrxl.es of 0.11 p.Lant cO",,"U_ c

nities can it be expec t ed to ,;o~void irreversible species losses
with UnknOifn economic consequences for the future.

Table NO 8 shews a sampLe of nat.Lona.L Darks and sone ,,>,:r~eE1,>
of flora O~ faun~ in inmediate danger of extinction.

There is n rapid reduction in n~turally undisturbed are~s

in Latin America. Forests are logged and cleared ~nd agricul-
tural develol;lments nove steadily tm,ards the re~otest Corners of
the continent.

There are still, hovever ~ ar-eas t.haf have received very little
disturbance. Areas where the air is unaffected bv pollution, vrhere
water has only natural contamination and where flora and fauna
species interact undisturbed. Scientists today a re ee,p;er to 1'1'0-

tect some of these few r~~~ininR areas for biolo~icql monitoring
and several scientific organizations are involved in the work of
establishing a wor-Ld ,ride series of such reserves. UNESCO's Han
and the Bios~here Prograntme has one such ,roject.

In many Cases the ~lready existing national parks in Latin
AmerLc a serve this function. In fact, 35 Table 9 shows several
parks already tef6steI' iRrortan.t data that· serve e'or morri.t.or-ing
pur~oses. Latin ~merican govern~ents ~re increasingly takin~

ecological, clil~,a.tolop:ical, hvdr-o.Loc.i.ca.L and other tynes of ncni.
toring results into consideration when l;llanninc; land uses or deve ..
lonments and national parks play an important role in furnishing
such data both for national as !lell as Lrrter-nrvt Lona.L use.

Among the benefi.t.s of nat.LonaL parks end reserves, are their
capacity to function as outdoor laboratories that o~fcr- excellent
opnortunities for traininrr and research in relatively undisturbed
natural environments.

Many of the Lat.Ln Arneri can narks are used irregularly or re· c

gularly by groups of students from universities and schools. Stu
dents studying natural and cu'Lt.ur a.L resources often 1ITite their
thesis on phenomena they observe i1T par-ks and individual scien
tists ~s ~ell as scientific groups ~r~ usin~ parks to a signifi
cant extent. Some of the LatLn jLm~.rican. po,rks contain natural
f'eat.ures of "\forld TtTide scientific imnortance as, for eX22Iple) the
GalalJagos Islands Nationc.l Park in l?:cuador" and Pam:na G::Ller'3.s Ng
tional Vicuna Reserve in Peru~ and receive attention from scien
tists from many countries. The Gala,J.'1.gos Islands rrrttional Park
has received almost 100 sci2ntific expeditions in the lest ten
years. Due to this scientific interest several nat.Lons.L narks
have constructed speci'll scientific facilities. !\. list of some
of these lJe.l'ks and their facilities are shown in Table No 10.



Table N° 9

Meteorological and/or Bnvironmental
monitoring equipment in some Latin American

National Parks

River M'Jteorolo
Pluvio Dare-- Evapor Soil Tempe Hind Eygro Solar Seismo Heasu:!:' gic a.L
creteI' meter ation 'I'ernp rature !peter radiat graph Stream station

TUl'b. ulknown
Bacter. m~asur.

Guatopo Ii. P. '+ 2 2 2 2 2

Tayrona N.P. 1

El Avila N.P. 1 1 1 1 1 1

IIenri Pittier H.P. 1-
,

Ulla UUa

-
Santv. Rosa 1 1 1 1 1 1 1

Volcan Poas 1 1 1 1 1 1

Isla Salamanca 1 Uader
consen,

Tikal 1

Pampa Galeras 1 1 1 1 1 llt.'!t'T unden
canstI'.

Pacaya 1 1 1

(N.B. The Table may not be complete)

•

•
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Table N° 10

Scientific facilities

in some Latin P@erican national parks

Park and Country Facilities

Nahuel Huapi, Argentina

Iguazu, Argentina

Iguacu, Brazil

Serra dos Orgaos, Brazil

Tijuca, Brazil

Itatiaia, Brazil

Tayrona, Colombia

Tortuguero, Costa Rica

Santa Rosa, Costa Rica

Galapagos Islands, Ecuador

Tikal, Guatemala

Manu, Peru

Pacaya, Peru

Pampa Galeras, Peru

Cutervo, Peru

Archipelago "Los Roques:: ,
Venezuela

Henri Pittier, Venezuela

Sierra Nevada de Merida,
Venezuela

Yacambu, Venezuela

Museum with laborittc" "S

Nuseum, Lodging

tluseum and laboratories

Laboratories an : lodging

Museum and laboratories

Laboratory

Biological Station (Marine)

Private Biological Station

Laboratory and Lodging

Complete Biological Research Station

Small Laboratory and Museum

Small Biological Station, Lodging

Small Laboratory (Plans)

Small Laboratory

Small Investigation Center

Biological Station

Biological Station

Forest and Fish Culture Experimental
Station

Bou:d.nv and auditoriums
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Some res~arch studies done

in some Latin American :1ational parks

National Park or Reserve

Santa Rosa N.P., Costa Rica

Volcan Poas N.P., Costa Rica

Cahuita N.P., Costa Rica

Tortuguero N.P., Costa Rica

Pampa Galeras Reserve, Peru

Manu N.P., Peru

Cutervo N.P., Peru

Pacaya Reserve, Peru

Canaima N.P., Venezuela

El Avila N.P., Venezuela

Guatopo N.P., Venezuela

Henri Pittier N.P., Venezuela

Tayrona N.P., Colombia

Subject matter of studies

Sea turtles, nonkoys , birds,
Effects of burning on vegetation

Ecology, biology of fresh water
lagunes, fauna and flora.

Marine ecosystem. Flora of Cahuita,
'Coral reefs. Terrestrial biology.

Green Sea Turtles. The ecology of
lizards on a tropical beach.
Ecology of a tropical estuary.

Population dynamics of vicuna.
Pasture capacity and productiop.
Nutrients in grass species consumed. by vicunas
Parasites on vicuna.

Ailigrtto~8, bi~ds, and anthropolo~y,

Flora and fauna of the area.

Fish resources.

Orchids '. -'::erUG and trees,

Rodents!" vegp't otion ~ birds.

Ronents~ Leismania americana g

Onconce~cosis, flevatomus.

Birds

Arclaeology, palm nutrition, corals,
f101'3, fauna.

Isla de Salamanca N.P., Colombia Birds of the island, nolluEcs
:::::aU'!J-3. ~ :::ctonolor,y.

flora

Ulla Ulla N.P., Bolivia

Tikal N.P.; Guatemala

Galapagos Islands N.P., Ecuador

Vicuna (started)

..?.rchaeology

Ecology .. .svo.Ltrt Lon , FLor-a and f'1.una.
Marine .lif.a.~
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parks cont.a.i rri.nc facilities vez-e taken from a sample
The rest either did not >',we facilities or the in-
insufficient to deteTInine if fa¢ilities existed.

11 shows ex&~ules of the kind ot studies or research
been carried out in a s~pla of p~rks and reserves.

Another output of national parks are the excellent opportu
nities which the parks offer to teach the pUblic the importance
Bnd vBlue of conservBtion. Presently, this ~suect receives con
siderable attention in B IBrge number of the Latin A~erican narks.
Interpretation of natural phenomena or environmental edUc~tion

took place in 90% of the national parks included in a ~ample of
20, althou~h the samnle ~BY have been biased. These activities
vary in methodology and sophistication. Internretive nature trails
are most common ~s is some t"~e of visitor center varying in size
from ~n information kiosk to a lar~e museum. Pamphlets, outdoor
~~hithe~tres, restored historical buildings, ~ides giving talks
~nd roadside exhibits are other means used in the dissemination
of knowledse to tho public. These initiatives usually prove to
be effective Qnd create considerable interest ~~on~st vis{tors.

Table 12 indicates some of the educational facilities av~i

lable in a number of n".ticn·l 1lc.r"s.

7 • Tourism and Recr,w.tJ2!1_

Tourism and recreation are often importnnt catalvsts in the
establishment of national n~rks in Latin .~erica.

Tourism related to T:·'.:,~·"!:.:s T"'1:~,;r create significant economic bene~

fits, ~lthouBh these benefits Qre not ~lways ~ccrued in the nark
itself, but in a larger aren or region surrounding the ~nrk.

The economic benefit of tourism depends to ~ lar~e de~ree on the
""co.l or nat.LonaL society' s'3.bilit)r to produce products and
services needed by the tourists. The economic im~aet m~y in many
Ca-89S be insignificant to the local E:c'~\norlY of rura.l e.reas close
to parks in Latin ..1unerica, T..;rhile th.ere :r'I.ay be a considerable 9°-
sitive imuact of tourism related to nati"nsl p'3.rks on the national
econony . Arnone; the re9,sons for t.h i s are that due to lack of faci
lities and services in ",-bYte area of the par-k , viritors and tou-
r i sm agencies tend to operate out of 2.?l'ger urban cent.er s where
such facilities exist. In certain cases like th~t of island parks,
the visits of , for instance, fort~iJ:;n cruise ships which are essen
tially self sufficient units mry Even h~ve ?- r-e~ative econoMic
imnact for the country. In such cases ~ pos s fbLe discrininate
entrance fee ma0 be Q solution.

I"1.any connnodities utilized by visitors ar-t: normally im~orted

from ot~er re~ions Bnd therefore the local multiplier 0ffect n~y

be very low, even if savjn~ rates ~y local businesses servin~ the
p~}. .9.re 10'\1'.
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Table NO 12

Some public education facilities in some

Latin American national parks

National Park or Reserve

Santa Rosa N.P., Costa Rica

Volcan Poas N.P., Ccsta Rica

Tayrona N.P., Colombia

Salamanca N.1"", Co.Lornb i.a

Canaima N.P., Venezuela

El Avila N.P., Venezuela

Guatopo N.P., Venezuela

Iguazu N.P., P~gentina

Nahuel Huapi N.P., Argentina

Tikal !T.P., Guatema13

Iguazu N.P., Brazil

Puyehue N.P., Chile

0~~uillio N.P., Chile

Facilities

1 Reconstructed historic hacienda with
exhibitions. Books and pamphlets for
sal~.

1 Visitor Center with interpretative
exhibits. Guide service, Pamphlets.
Prerecorded tape guiding.

Inform~tion kiosk, one nature trail
guid~ servicB.

ona isitor center/ I!lUSeUEl with audi
toriums ~nd exhibits. One cinercom.
Two $m~ll zoo. Nature trails. Guides.

Private hotel arranges tours with guides
of tho" are".

One visitor center. One restored
coffee hacienda.

One visitor information center. One
restored sugar-cane mill museum. One re
stored coffee mill museum. Guide,
pamphlets.

Lxtensive network of n~tur8 viewin~

tra.ils. One museum in Puerto Lguazu ,
Guides.

One visitor center ',lith exhibits. One
museum. P"mphlets. GUides. Trails.

One small museum, pamphlets and books.
Guides. Tr2ils.

Extensive netvor-k of nature trails.
One muse~~. Pamphlets.

One vieitor c8~ter with exhibits and
auditorium, Interpretative trails.

Nature trails.
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However, tourism as related to national parks may provide a substantial
contribution to the national economies as demonstrated in the United
States where it has been calculated that t our i sn to the n.rt.Lona'L pe,rk
system contributes 45 times its own budget to the nation's economy.

The utilization of La.tin AmerLcan national par-ks in Lnt ezr-ated
tourism pro~rc~s is generRlly not "ell develOped. National parks are
only now bein~ recognized as im~ortant tourist ~ttractions by the countries
of the region and have therefore not vet been p:iven significant recog,
nition by tourism organizations. A tourist visiting Latin A..mer i ca
seems therefore to search more for the specific unique or scenic aren,
and not necessarily for .. the "nat.Lona.L ,?~rksll. In the United St8.tes
R visitor ~enerally underst~nds the si~nific~nce of Q n~ti0nal nark
and therefore, will often visit any nat.ione.l. nark within the "ren he
is travelling.

Another factor impedin~ tOlxrism may be the lack of cooperation
bet.ween t he officinls responsible for tourism and those reSponsible
for national parks administration. Such lack of cooneration or conflicts
is most commonly baseC' on a mut.uaL rri sunder-s't.end.ing of the ob.tec t.Lves
and responsabilities of ench sp.ctor. A co~non eX8mple is that tourism
agencies want to exploit the Gconomic t0urism. Dotential to a maximum
without regard to conservation needs, while thc ~ark administration
often regards tourism ~s a threat to park protection ana conservation.
Ccrtainljr, ill some parks mass tourism may not be desirQble due to the>
fragility of the reSGurces or canacity of the present developments
to support more use.

There is of course a direct relati:mship between the number of
visitors to a national ,ark and the infrastructure and 3ccess,which
partly counts for the ~reat v~riation in visit~tion to nntion~l parks
in Latin A.~ericQ. This diversity is d8,onstr8ted by for example,
TijucaNational Park located in the middle of Rio de J~neiro and Manu
in Peru which can only be reached bv expeditions. It is evident then
that if national parks or recre~tion a~eas were located ne~r urban
centers or T.vithin easy acce s s ~ t hey trou.l.d give a ~reater economic bene-
fit as well as other values to the soc i et.v , However , manv of the pri,,~

mary objectives of national parks would be imnossible to achieve if
the area vere heavily liS2C-) foJ::' C2xemple 5 conservation of ecosysteMs,
protection of flora and f~un~ and environmental monitoring~ and n~tion~l

parks must be Locat.ed where the resource ..justifies their est'1blishment.

Although many nat i one.L prorks in L"tin America do not have statis···
tics regardinp; the number- of visitors t o the area, it has been possible
to obt.e.i n date. froll'. the fol101,inp: nat i on-tL P2,r'<s f'or' the year 1973: Ta..
ble nO 13.

There are 110 nation"l p"rks listed by IUCll for L~tin America.
Assuming that the 18 that arc listed in Table 13 are representative
insofar as visitntion~ the total number of visjtors to n~tionql ~arks

in Latin America would be around 21 milli0ns. CQm~ared to the United
St~tes of f~ericQ this is about 10%. (U.S. parks, receive eround 200
million a year).
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Table HO 13

Annual 'visitation to some

Latin P~erican national parks

National Park Country 1973
Visitors / year

1. Iguazu N.P. Argentina 200,000

2• Nahuel Huapi N.P. Argentlna 300,000
.
~

Brazil 325,0003. Iguacu N.P.

4. Bra ilia N.P. Brazil 200,000

5. Itatiaia N.P. Brazil 80,000

6. Serra dos Orgaos N.P. Brazil 750,000

7. T"lyrona N.P. Colombia 40,000

8. Salamanca Island N. . Colombia 15,000

9. Galapagos N.P. Ecuador 6,000

10. Tikal H.P. Guatemala 24,000

11. San Higuel N.P. Uruguay 20,000

12. Santa Teresa N.P. Uruguay 250,000

13. Guatopo N.F. Venezuela 120,000

14. Canaima. H.P. Venezuela 8,000

15. El Av i La II.P. Venezuel!! 900,000

16. Henri Pittier N.P. Venezuela 85,000

17. Volc3n Poas N.P. Costa RiCa 60,000

18. Santa Rosa N.P. Costa Rica 15,000

Sum 3,423,000
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• In most of thes3 areas the number of visitors is increasing at a rapid
, rate. Table 14.

E.lI.Swanson in his economic study titled "Travel and the National
Parks" (1969) estimates that the average daily exnenditures for a visi
tor to the US parks system runs above US~ 15.00 Der narson ner day.
This figure is of course not directly applicable to Latin ,~erican

parks, but lacking other data, it could be of some interest to use
this figure. This figure "ould )'e low for present day calculations
in the U.S. In Latin P-.r"erica, the ex:nenditure is "robabl], much higher
for the foreign tourists, while Jrobably 10tTer for the local or natio
nal tourist. However , using 15 uss as an average ex"enditure per visi
tor considering each ~erson stays only one day as average the amount
of money directly accrued to national narks activities in Latin America
amounts to US$ 315.000.000per year. Swanson then estimates that 70%
of this income actually goes to pav purchases from cutside the region
or for imports, and useS a multinlier effect of 2.5 for the nation
to estimate the total net national benefit. As an exercise this gives
a net benefit to Latin America of 236,000.000 US$ annually.

Any more realistic economic impact of tourism to Latin American
national parks is difficUlt to calculate with the data available to
the author.

Looking upon the direct local impact in a survey of Uruguayan
national parks, several of which have a high "day use" visitation and
camping activity, no significant economic nctivity in the immediate
regions of the parks was noted, although direct fees on.Iv in Santa
Teresa National Park a~ounted to 75,000 US$ annually (1972). In compa
rison, Nahuel Huapi National Park in Ar~entina is no doubt the main
attraction for most of the visitors to San Carlos de Bariloche. This
has become a major touristic center for the Central Southern P~gentina

with several tourist hotels of v~rious classes, nensions and lodges.
The town is rapidly expanding and various kinds of services are offered.
However, lack of statistics by the author makes it inpossible to esti
mate the economic imnact of tourism with a~y measure of accuracv.

An indication, however , is given in the Chubut province of l'!.rgen
tina, where 7 million US$ were generated from tourism in 1972 accor
ding to the Province's economic estim~tes. The province's main
attraction is the wildlife reserve of Peninsula de V~ldes, offering
close up view of sea lions and nenguins.

In an economic evaluati'on"of tourism relat'~d to .",Aii'6'iliil'OfJil:rks
one should be aware that tourism generally re~uires infrastructure
of high quality as "ell as high quality ana hi~h investments in hotels,
transnort facilities, food and services, etc. An isolated national
park that has no "free" facilities or infrastructure 1!.Ely find costs
of connecting the nark to highw~y systems,electricity, telephone, ~ir

services, etc. rrohibitive. There may also be social costs involved.
Tourism mav cause tension and conflicts in rele"tion ,'ith local 'Jeo.,le.



•
•

• - 37 -

Table N° 14

Increase in visitation to some

Latin American notional parks between 1971 and 1973

National Park - Country Year
1971 1972 1973

Iguazu N.P. , Argentina 150,000 130,000 200,000

Iguacu N.P. , Brazil 300,000 310,000 325,000

Tayrona N.P., Colombia 5,000 25,000 1+0,000

Salamanca Island N.P., Colombia 10,000 12,000 15,000

Santa Rosa N.P., Costa Rica 10,000 10,000 15,000

Volcan Poas N.P., Costa Rica 45,000 55,000 60,000

Tikal N.P., Guatemala 15,000 19,000 21+,000

El Avila N.P., Venezuela 600,000 750,000 900,000

Guatopo N.P., Venezuela 100,000 120,000 120,000

Henri Pittier N.P., Venezuela 80,000 85,000 85,000

San Higuel !T. P., Ur-uguey 10,000 15,000 20,000

'-
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The provision of outdoor recreation opportunities is considered
as an i;<'lDortant reason" foro" the e.stabli.sn.ra:ent god nanaeement.: of nanv
Latin American national Darks. The interest shown by the countries
in providing certain recreational facilities is demonstrated in
Table NO 15 Picnickin~ and c~~ping are the activities most com
monly ~rovided for in the narks. ~1ost recreation activities
require special physical facilities and rract-Lca.Ll.y all national
parks in Latin A-merica offer facilities for campi.ng and picknicking.
A sample is given in Table NO 15.

7a. Investment opportunities

Oppor-t.urrit es for Lnvest.nent.s occur frequentl)' both within
national p~rks and in the i~~ediate area outside the parks.
P~ks often have ~ zone where constructing restaurants, hotels,
motels, etc. is permitted. Present planning philosophy however
considers it advantageous if hotels and siI'lilar large developments
can be kept outside the boundaries of smaller D8Xks. Exnerience
has shown that large scale touristic develonments within park
boundaries can cause considerable disturbance to park values.
Apart from investment opportunities in hotels and"restB:urant$,
equiument for rental to fecilitate ~articipAtion in boating, diving,
skiing, mountaineerin~, and fishing are other examples of businesS
opportunities related to national narks. Since nark ob.f ect i ves always
include the conservation of the existing a.ttractions of the area
it implies that investors in facilities utilizing these attractions
are guara.nteed against the destruction of the same ~ttractions !Dr
which the investments were established.

An Argentininan example "ill be used to de.monstrate an invest··
ment opnortunity (see flow chart NO D). A recent study done in
Tguazfi I1ational Pa.rk discusses the feasibility of investments and
their immediate economic im~act. Based on the ~resent trend in
visitation an estimate for the period 1972-1976 suggests 1,500,000
visitors to the nark during the five years.

The planned investment include:
Costs in US$

Improved trails
Cafeteria, restaurant
Sanitary units
Parking lots
International foot bridge
Inte~Jretive trail
Comp.Lerient.ar'y worl':. " Hotel Cat.ar-at.as
Sound and light sho',
To the Protection sector
To the Service sector

Total

158,000
50,000
12,000

115,000
50,000
40,000
42,000
33,000
60,000

_1±O,OO~
600,000
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Table N° 15

Visitor use facilities in

some Lat in American national parks

National park

Tayrona N.P.
Colombia

Salamanca Island N.P.
Colombia

Volcan Poas N.P.
Costa Rica

.Santa Rosa N.P.
Costa Rica

Henri Pittier N.P.
Venezuela

El Avila N.P.
Venezuela

Canaima N.P.
Venezuela

Guatopo N.P.
Venezuela

Tikal N.P.
Guatemala

Nahuel Huapi N.P.
Argentina

Iguazu N.P.
Argentina

Puyehue N.P.
Chile

Conguillo N.P.
Chile

Santa Teresa N.P.
Ur-ugue.y

Picnic
facilities

10 units

20 units

3 sites
30 units

Various
sites

8 units w/roof
'I units stand.

20 sites
31 units

29 units
separate

2 sites

Various

Various

2 mayor
sites

Various

Various

Camping
facilities

'10 units

none

1 site

1 site

10 sites

13 sites

Free camp
ing

'I sites

1 site

Various

2 large sites
Various small
sites

1 group site

1 major site

1 major site

Several site,

Other visitor
accomodatiop
facilities

Cafeteria (under
construction)

Cafeteria

Shelters

Guest House
(restricted use)

Guest House
(restricted use)

Guest House (restricted
use) Restaurant-Bar

Hotels, Restaurants

2 Playgrounds. Guest
House (restricted use)

Refugio, Restaurant
Hotels

Hotels, Restaurants

Hotels, Restaurants

Restaurants, C3bins
for rent

Cabins for rent

Restaurants
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Calculated benefits (all net) for the ~',year period:

Costs in US$

1. Entrance fees
2. Circuit fee, Gs.rganta del Diablo, foot)

boat, bus; 60% of visitors
Internretive trail, foot, boat, bUs;
30% of visitors
Sound and light shov- 30% of visitors
International foot brid!';e fees: 50% of
visitors

Total

300,000

135,000

45,000
90,000

_112,500
682,500

Payback time is about 5-,6 years denending on the rate of interest.
The budgeted investments and revenues give a high rentability to
the project and are also flexible since even if all the investments
are not carried out, the rentability is high. Only by charging
entrance fees for existing facilities it can be calculated that
300,000 US$ in revenue for the five-year neriod will be incurred.
These figures refer to the nark itself. The benefits to the ""unici·,
palitv and to Argentina is considerably greeter. These additional
benefits do not onl;; enter through a mUltiplier effect but also
through additional snending on taxes, emnloyment, tr~nsport, ac-·
comodations, etc. althou~h imnorts hove to be substracted. It should
also be ke~t in mind th~t the gre~test benefit is the conservation of
the n~tuJ'~l ,resources in the area. In this specific case tourism
can be saH~ [,0 have reinforced conservation bv demonstrating an
economic benefit to the country as n result of the efforts to
conserve the resources.

8. Rural Develonment

Rural develonment is generally considered as '1 benefit of
national parks. However, the establishment of national p~rks or
reserves does not necessar i lv imnly that r-urr.L ::'"y,lopment will
take place near the park. The ~bility of che surrounding area to
absorb or utilize the beneficial onnortunities nrovided bv the
development of the ~ark or reserve' den ends on the c8~acity of the
local inhabitants to invest in developments, to fill nositions avai
lable in the park organize~ion o~ to make nroduets saleable to
the visitors.

Much c~n be done to increase the local eccn~~ic benefit or
multiplier effect through skillful mang~ement. For ex&~ple, care
can be taken to ~ssure that local expertise and suu~liers are used,
and that orders are spread out to as many sup~liers as nossible.

Only in Argentina (Nahuel Huapi~ Igua~u, anflL~-~~
Parks), vas it found tl13.t national narks had a signi','ic'lnt direct
beneficial im~;act on t he local rural co=unitiee. '!here the
protected area is a si,o:nifico.nt and '1!o:oular attraction ~ considerable



•
•

• - III -

infrastructure and development may be justified which in turn
normally has a strong impact uron rural development, although
at times this is only te:'l'1orary due tu the very temporary nature
of such projects as road building, communication networks, etc.

9. Em'11oyrnent at different educational levels

Reveral of the items described under inputs, also carry an
integrated output. Factors such as education and labour are inputs
necessary for the efficient functioning of a national ~ark or
reserve. At the s~.e t~ne it can be considered that the national
park offers an opportunity for work at various educational levels,
thus giving an output. Some quantification of this benefit is given
in the chapters B.l Hwnan Resources and B.3 Technical canacity
of personnel:I'he number of e"'nloyees in a aamoLe of national parks
in Latin America is given i~ T~ble NO 2. .

To conserve and maintain even water flows can be of high
direct economic importance for both present and future do,<nstream
uses of water. Several rivers originating on national parks on the
continent are already being used for hydroelectric power nroduction,
irrigation, navigation, and recreation and more have been allocated
to such future uses.

The conservation of the water SUDDly is seldom the main ob.jec
tive of establishing nat i ona.L parks and. should in reality never be
the main objective. However , this is a very real and hportant func
tion of several Latin American national »arks , and it has often
served as the factor catalyzing establishment efforts. For example,
Venezuelan national parks were in several cases established in order
to 'lrotect important watersheds. Guatopo National Perk is essential
for the water supply to Caracas (See Flow Chart NO C) and Canaima
National Park rrotects the industrially important watershed of the
Caroni river. In these cases the water sUDply would have been de
triI'1entally affected if action had not been t.aken to nrotect the
areas. In other instances disturbances ,'ere already takin"( ··'11",ce· to
an extent that required ~pplicetion of conservation measures. For
examule the establishment of the GuatoDo National Park in Venezuela
necessitated the removal of 5000 f[~ilies, an action which indicates
the importance of the water conservation. There are of course other
~anage~ent systems that can ~roviae the same services to the water
production as national narks. ("~ter production m~y be defined as
securing a regulated flow of clean water over ti~e, without erosion
or sedimentation or flood dangers ) 0 Proper-Ly managed, 1fater produc
tion may be maintained and at the same time the area can nrovide
for ti"ber ~roduction,.huntin~, recreation, etc. The fact that
national parks have been established for such areas in Latin America
either indicates that there are other values in the a.ree. that
warrant nrotection or that the management techniques of other raane.
gement systems legally available are not kno''Il or develoned to an
extent that they ~arantee the protection of the water resource.
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Table N° 16

Watersheds in a sample of some

Latin Americar national parks

National Park and Country

Volcan Poas M.P., Costa Rica

Santa Rosa M.P., Costa Rica

Tortuguero M.P., Costa Rica

Tayrona M.P., Colombia

Salamanca Island N.P., Colombia

El Avila N.P., Venezuela

Henri Pittier N.P., Venezuela

Guatopo N.P., Venezuela

Canaima N.P., Venezuela

Ulla Ulla R., Bolivia

Manu N.P., Peru

Pampa Galeras R., Peru

Tikal N.P., Guatemala

Watersheds protected by the park

22

Mone

1

Several intermittent rivers

None

39 + several intermitent (most of
them used for drinking water)

Various, used for drinking water

18 (important for drinking water)

Various. Part of a large industrial
river.

1 significant

Several smaller, part of one large
Amazonian watershed.

1

o
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Table N° 16 shows a sample of national parks and watersheds. ''Watersheds''
is here applied in an ample sense to include rivers of a significant size
and importance and these originating within the park boundaries.

11. Health

Tt urbanizing trend in Latin America has aggravated the social
problems in most metropolitan cities and brought grave consequences for
the public mental and physical health. A rising wave of crime, frustra
tion and isolation from nature has been documented. The lack of adequately
planned urban areas for recreation which to some extent, can reduce ten
sions, is serious and the results are visjble in overcrowded small city
parks, zoos, gardens, etc. Seldom is this demand given sufficient atten
tion and it is often considered a low priority public service. As a
result it is common to find groups of people recreating on every green
piece of land in the cities, and along highways and rivers during week
ends and holidays.

National parks, especially those close to urban centers, offer an
opportunity for people to recreate and improve both their mental as well
as their

physical health. The economic value of this is difficult to
estimate, although the social value is easy to understand. Usually a net

work of trails is open to visitors in national parks, where they can walk
and view undisturbed natural scenery and enjoy fresh air and quitness.
Cross country walking is also normally encouraged in most national parks.
Other physical activities are also usually permitted. These activities
all assist in maintaning health.

The aspect of maintaining the mental health may be more important
than the maintenance of the physical health in this context. National
parks offer unique opportunities for urban people under stress to relax
and recreate in esthetically pleasing natural surroundings.

12. Cultural and Historic Features protection

National parks often protect Borne cultural or historic heritage of
the country for present and future enjoyment. In several cases in
Latin America, national parks have served to protect such remains as
well as their surrounding natural envirorunent. There is an increasing
awareness that not only does the specific historic feature deserve
protection, but also its natural settings. In other parts of the world
such areas have sometimes been modified to show what the area was like
in a specific period of time related to the history or the cultural
features protected. This is not yet practiced very often in Latin America
although interest has been increasing in setting aside special zones to
accomplish this objective. At times a par-t Icul.ar-Ly important cultural
landscape merits protection even though it does not contain any single out
standing feature. Such cultural landscapes normally need continuous manipu
lation and manazement to inhibit normal vegetational successions. Historic
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Table W17

Historic/Archaeological features in

some Latin ~~erican national parks

National Park and Country

Santa Rosa N.P•
Costa Rica

Cahuita N.P.
Costa Rica

Tayrona N.P.
Colombia

Salamanca Island N.P.
Colombia

El Avila N.P.
Venezuela

Guatopo N.P.
Venezuela

Henri Pittier N.P.
Venezuela

Tikal N.P.
Guatemala

Pampa Galeras R.
Peru

Santa Teresa N.P.
Uruguay

San Miguel N.P.
Uruguay

Historic Features

Reconstructed hacienda from the battle
period between Costa Rica and Nicaragua.
Sites of 3 battles. Indian culture
remains.

Some historic remains from the 17th cen
tury (canr,oas. at c. )

An area with archaeological remains
from the Tayrona indian culture.
(Precolombian). More than 450 years
since last occupied.

Some few remains of an indian culture

A 17th Century stone road from Guaira
to Caracas. Ruins of a house that was
used by Humbolt. Reconstructed hacien
das.

Restored coffee hacienda (100 years).
(El Elvira), restored sugarcane mill
as museum. Ruins o£ an old Spanish
pueblo (San Antonio)

A colonial pueblo near the coast

The famous imperial and ceremonial
center of the Maya indian culture.
Numerous ruins of world significance.

Ruins from the Inca indian culture.
Especially constructions related to
their trapping of vicuna.

Historic fortress. Period of the
Spanish-Portuguese war.

Historic fortress. Period of the
Spanish-Portuguese war.

(continues)
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Manu N.P.
Peru

Canaima N.P.
Venezuela

Juan Fernandez Island N.P.,
Chile

Easter Island N.P.
Chile

- Lf5 -

Unknown but possible Inca ruins. Rich
indian living cultures.

Rich indian living culture.

Rich history of pirates and deporta
tions.

Rich archaeological history. Stone
head. Stone carvings.
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features or cultural landsca~es will normally be included in sDecific
zones in Latin L'!lerican .nat"ion".l nar'ks., Table NO 17 gives a sample
of historic features in some Latin AmerLcen ne,tional "Rr~<s.

13. Special scenic and ~eologic features nrotection

Superlative scenery is one f~ctor th~t i~ general characteri
zes national parks on the continent. This uniqueness or suneriority
of theM>rtdscape usually include some ~eologic formation of the
ar-es, Mountains'f volcanoes, 1,.raterfalls, caves , eenvcns-..; lakes and
islands very often constitute the most significant feRtures of
interest

The nrotection of these scenic features for the continuous
enjoyment of all people constitutes a si~nificant benefit to
humanity and should be considered an output of national parks,
since the management ~rovides protection from activities that could
othenrise destroy these nat.ur-a.l. assets", Although it is almost imDos
sible to nut a monetary value on scenery, it is a well known fact
that su~erb scenery may reuresent tourism revenues J recreation and
may generate significant pride for the natural heritage of a nation.

Table NO 18 gives a s8mPle of uni~ue or superlative scenery
in some Latin .~erican national ,arks.
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Table N° 18

Unique scenery in some

Latin American national parks

National Park and Country

Canaima N.P., Venezuela

Iguazu N.P., Argentina
and Iguacu N.P., Brazil

Volcan Poas N.P., Costa Rica

Vicent Perez Rosales N.P.
Chile

Torres del Paine N.P.
Chile

Archipelago Los Roques N.P.,
Venezuela

Cueva de la Quebrada del Toro N.P.
Venezuela

Salamanca Island N.P.,
Colombia

Galapagos Islands N.P.,
Ecuador

Unique natural feature

World's highest waterfall (Angels
Fall, 973 m), Unique geologic
formations (Roraima formations)

One of the world's largest waterfalls
(2,700 m waterfalls horizontally mea
sured and with a height of about 70 m).

One of the world's largest true
craters (Approx. 1,5 km in diameter)

One of the most spectacular classical
snowcaped strata volcanoes on the
continent.

Unique mountain and glacier scenery.

One of the extremely few coral atolls
of the Atlantic

Superlative cave formations

Superlative mangrove and sandbar
formations

Unique islands and nature features
(flora, fauna).
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THE GREENBELT AROUlm CARACAS VE1~ZU~LA

Simplified Schematic Model

Limits naturally the urban area
Supports oxygenization of the capital city
Provides recreation areas for the public
Provides close agricultural production,
saving on transport costs
Protects the scenic frame of Caracas
Regulates and reduces air pollution
Reduces pressure on sewage system
Reduces pressure on power system
Reduces pressure on Hater system

(these last three through better urban
str-uctur-e )

Industry can he located in satellite centers
Enforces environmentally better satellite
cities

Urban Uc;>wth problem

"
Approval of the Greenbelt

Foul air )0 1971
Concept in the "Plan Gener-a.L

Seen; C deterioration
~

Urbano"

Lack of recpet.i,onal al(Port u - )0 Startnities

1,172 Decree, ReGUlations
, and Plan enforcedGreenbelt establishc.d

by Presidential Decree

r
BENEFITS

Greenbelt

:-? 213.800 ha
,~

j
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SANTA TERESA HATIOlJAL PARK

URUGUAY

INPUT - OUTPUT FLO\J CHART

F

INPUTS

2,700 he of coastal Land

5 Administrators and Hanagers +
80 military workers

Construction costs (no figures)
administration center, sanitary
units., camping sites, etc.

Plant ing cost s (The area was pre-
viously treeless, ~ith moving
sand dunes).-

SAHTA TEF.ESA
National Park

and

Recreation Area

Established in
1927

Uruguay

OUTPUTS

Protected historic fortress
Protected Atlantic sand beaches and littoral

zone
sam dune stabilization
Protected good Nutria and bird habitat
Improved public health through recreation
Concession Fees (kiosks) - (no figures)
200,000 camping days annually: about
US$75,000 in fees

Public recr~ation (day use), sports fishing,
sHimming, nature VJalks., etc.

Operation of educational farm, incomes from
farm products.

Public education in history and nature.
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APPENDIX I

Size of national parks and reserves

in Latin America in Hectares

National Parks

Argentina
Nahuel Huapi
Los Glaciares
Lanin
Rio Pilcomayo
Los Al.er-cee
Perito Francisco P. Moreno
Iguazu
Tierra del Fuego
EI Rey
Chaco
Laguna Blanca
Petrified Forest
Palmar de Colon

Bolivia
Ulla Ulla

Brazil
Tcncantins
Aragt:aia
Iguacu
Serra da Bocaina
Emas
Brasilia
Monte Pascoal
Itatiaia
Aparados da Serra
Caparao
Serra dos Orgaos
Sete Cidades
Tijuca

Chile
Bernardo O'Higgins
Laguna San Rafael
Alberto M. de Agostini
Hernando de Magallanes
Lauca
Villarica
Vicente Perez Rosales
Puyehue
Cape Horn
Conguillio

(continues)

Hectares

785,000
600,000
395,000
285,000
263,000
115,000

75,820
63,000
44,162
15,000
11,250
10,000

8,500

200,000

625,000
460,000
170,000
134,000
100,000

28,000
22 ,500

·11,943
10,500
10,435
10,000

6,221
3,300

1,761,000
1,350,123

800,000
800,000
400,000
167,000
135,175
117,000

63,093
40,000
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Hectares

Chile (corrt , )
El Guayaneco
Bahia Erasmo
Torres del Paine
Juan Fernandez
Los Paraguas
Laguna.del Loja
Isla Guamblin
Fray Jorge
Honte BaLmaceda
Nahuelbuta
Isla de Pascua
Huerguehue
Tolhuaca
Paliaike
Los Alerzales
Los Pinguinos (island)
Laguna de los Cisnes (Island)

Colombia
Sierra de la Hacarena
E.l, Tuparro
Purace
Sierra Nevada
Las Orquideas
Isla de Salamanca
Tayrona

Costa Rica
Tortuguero
Santa Rosa
Poas Volcano
Cahuita

Dominican Republic
Haina-Duey

Ecuador
Galapagos islands

Guatemala
Tikal

Mexico
La 11alinche
Iztaccihuatl-Popocateptl
Zoqui'3.pan
Pico de Oriz'3.ba
Bosencheve
Cofre de Perote
Lagunas de Chacahua

(corrt , )

30,4-98
28,320
24-,530
18,300
18,000
11 ,600
10,625

9,960
7,900
5,4-15
4-,589
3,900
3,500
3,000
1,230

97
25

600,000
380,000
80,000
50,000
30,566
21,000
11 ,600

18,000
9,904
4-,000
1,700

5,030

691,200

57,600

4-1,711
25,679
20,4-54
19,750
15,000
11,700
10,000
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National Parks

tlexico (cont , )
Lagunas de Montebello
Constitucion de 1857
Lagunas de Zempoala
Desierto de los Leones
Insurgente Jose M. Morelos y Pavon
Insurgente Miguel Hidalgo y Costilla
El Chico
Grutas de Cacahuamilpa

Surinam
Eilerts de Haan Gebergte
Tafelberg
Voltzberg Raleighvallen
Wia-Wia
Coppename River Mouth
Brownberg
Brinckheuvel
Galibi

Panama
Altos de Campana

Paraguay
Ybyku1

Peru
Manu
Hue.scaran
Cutervo

Uruguay
Santa Teresa
San Miguel
Arequita

Venezuela
Canaima
Archipelago Los Roques
Sierra Nevada de Merida
El Avila
Guatopo
Henri Pittier
Yacambu
Cueva de la Quebrada del Toro
Yurubi

(corrt . )

Hectares

6,022
5,009
4,669
1,900
1,813
1,836
1,835
1,600

220,000
140,000

56,000
36,000
12,000
11,200

6,000
4,000

2,600

5,000

1,532,806
85,000
2,500.

2,700
1,495
1,000

1,000,000
225,153
190,000
100,000

92,640
90,000

9,000
8,500
4,000
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APPENDIX N° II

Biotic provinces and mtional parks

in Latin America

Neotropical Region
Biotic Province

1. Amazoni an

2. Colombian Coast

3. Bahian coast

4. Venezuelan deciduos forest

5. Brazilian deciduos forest

6. Caatinga

7. Gran Chaco

8. Venezuelan dry forest

*Mostly cloud forest
**Mostly tumid tropical forest

Established National Parks or
Equivalent Reserves

a. Hanu (Peru)

b. Pacaya (Reserve, Peru)

c. Sierra de la Macarena
(isolated mountain range, Colombia)

None

a. Serra da Bocaina (Brazil)

b. Monte Pascoal (Brazil)

c. Serra dos Orgaos (Brazil)

d. Tijuca (Brazil)

a. Yacambu (Venezuela)*

b. Sierra Nevada de Merida (Mountain,
Venezuela)

a. Itatiaia (Brazil)

b. Caparao (Brazil)

c. Aparados da Serra (Brazil)

d. Iguacu (Brazil)

e. Iguazu (Argentina)

a. Sete Cidades (Brazil)

a. Rio Pilcomayo (Argentina)

b. El Rey (Argentina)

c. Chaco (Argentina)

a. El Avila (Venezuela)**
*..?:

b. Guatopo (Venezuela)
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c. Henri Pittier (Venezuela)**

d. Yurubi (Venezuela)**

e. Cueva de la Quebrada del Toro
(Cave, Venezuela)**

f. Archipielago ;;Los Roques"
(Atoll, Venezuela)

g. Salamanca Island
(Mangrove, Colombia)

h. Tayrona (Colombia)

i. Sierra Nevada
(High mountain, Colombia)

9. Ecuadorian dry forest None

10. Brazilian Araucanian forest None

11. Chilean Araucarian forest a. Los Paraguas (Chile)

b. Con~~illio (Chile)

c. Nahulbuta (Chile)

d. Villarica (Chile)

e. Los ~~erzales (Chile)

12. Chilean temperate rainforest a. Puyehue (Chile)

b. Vicente Perez Rosales (Chile)

c. Laguna San Rafael (Chile)

d. Alberto M. de Agostini (Chile)

e. Cabo de Hornos (Chile)

13. Chilean sclerophyll

1lf. Llanos

15. Campos

id"
!lostly humid tropical forest

a. Fray Jorge (Chile)

b. La Campana (Chile)

a. El Tuparro (Fauna Reserve, Colombia)

a. Araguaia (Brazil)

b. Emas (Brazil)

c. Brasilia (Brazil)



16. Pampas

17. Argentinian thorn scrub

18. Patagonia

19. Peruvian desert

20. Atacama

21. Guyana highlands

22. Northern Andes

23. Southern Andes

_ GL~ -

d. Chapado dos Veadeiros (Brazil)

e. Ybycui (Paraguay)

a. Cabo Polonio (Uruguay)

b. Arequita (Uruguay)

c. Santa Teresa (Uruguay)

d. San Miguel (Uruguay)

e. El Palmar (Argentina)

None

a. Petrified Forest
Ulonument, Argentina)

b. Tierra del Fuego (Argentina)

None (One proposed)

None (One proposed)

a. Canaima (Venezuela)

a. Purace (Colombia)

b. Las Orquideas (Colombia)

a. Cutervo (Peru)

b. Pampa Galeras (Fauna Reserve, Peru)

c. Lauca (Chile)

d. Berna»do O'Higgins (Chile)

e. Nahuel Huapi (Argentina)

f. Los Glaciares (Argentina)

g. Lanin (Argentina)

h. Los Alerces (Argentina)

i. Perito Francisco P. Moreno
(Argentina)

j. Laguna Blanca (Argenti~a~)~====~~c

11 C~TIE. Tw,;.It,.11
'I
\,1, ~ -~ i" .. ,. ":r '
;,
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24. Puna a. Ulla Ulla (Bolivia)

25. Andean cloud forest a. Manu (One part, Peru)

26. Juan Fernandez a. Juan Fernandez (The whole Archipie-
lago is a National Park, although
heavily disturbed, Chile)

27. Falkland Islands a. Kidney Island (Nature Reserve, Falk-
land Islands)

28. Galapagos a. Galapagos Islands (80% is National
park, Ecuador)

34. Panama a. Altos de Campana (Panama)

Nearotic Region
Biotic Pro·vince

14. Sierra Madre

17. Sonoran

18. Chihuahan

19. Tamaulipan

NEOTROPICAL REGION
Middle American SUb-Region

Biotic Province

20.· Campeche

a. Bosencheve (Mexico)

b. Insurgente J.M. Morelos y Pavon
(Mexico)

c. El Chico (Mexico)

d. Grutas de Cacahuamilpa (Mexico)

e. Iztaccihuatl-Popocateptl (Mexico)

Insufficient information

Insufficient information

Insufficient information

a. Tikal (Guatemala)

b. Cofre de Perote (Mexico)

c. Pico de Orizaba (Mexico)



21. Carib-Pacific

22. Sinaloan

23. Guerreran

24. Yucatan

25. Central Cordilleran

- GG -

a. Santa Rosa (Costa Rica)

Insufficient information

a. Lagunas de Chacahua (Mexico)

Insufficient information

a. Volcan Poas (Costa Rica

b. Lagunas de Montebello (Mexico)




