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PREFACE 

It i s  now almost ten  years s ince the  Uni ted Nations Conference on the Human 
Environment (Stockholm, 5-16 June 1972) adopted the Act ion  Plan f o r  the Human 
Environment, i n c l u d i n g  the General P r i n c i p l e s  f o r  Assessment and Cont ro l  of  Marine 
Po l l u t i on .  I n  the  l i g h t  o f  the  r e s u l t s  o f  the Stockholm Conference, t he  Uni ted 
Nations General Assembly decided t o  es tab l i sh  the  Uni ted Nations Environment 
Programme (UNEP) t o  "serve as a f o c a l  p o i n t  f o r  environmental a c t i o n  and 
co-ordinat ion w i t h i n  the  Uni ted Nations system" (General Assembly r e s o l u t i o n  (XXVII) 
o f  15 December 1972). The organ iza t ions  o f  the Uni ted Nations system were i n v i t e d  
" t o  adopt the measures t h a t  may be requ i red t o  undertake concerted and co-ordinated 
programmes w i t h  regard t o  i n t e r n a t i o n a l  environmental problems", and the 
" intergovernmental and non-governmental o rgan iza t ions  t h a t  have an i n t e r e s t  i n  the  
f i e l d  o f  the  environmentn were a l so  i n v i t e d  " t o  l end  t h e i r  f u l l  support and 
c o l l a b o r a t i o n  t o  the  Uni ted Nations w i t h  a view t o  achieving the l a r g e s t  poss ib le  
degree o f  co-operation and co-ordinationn. Subsequently, the Governing Counci l  of 
UNEP chose "Oceansn as one o f  t he  p r i o r i t y  areas i n  which i t  would focus e f f o r t s  t o  
f u l f i l  i t s  c a t a l y t i c  and co-ordinat ing ro le .  

The Regional Seas Programme was i n i t i a t e d  by UNEP i n  1974. Since then the 
Governing Counci l  o f  UNEP has repeatedly endorsed a reg iona l  approach t o  the  c o n t r o l  
o f  marine p o l l u t i o n  and the management o f  marine and coas ta l  resources and has 
requested the development o f  reg iona l  a c t i o n  plans. 

The Regional Seas Programme a t  present inc ludes ten  regions* and has over 120 
coas ta l  States p a r t i c i p a t i n g  i n  it. It i s  conceived as an ac t ion-or ien ted programme 
having concern n o t  on l y  f o r  t he  consequences but  a l so  f o r  the  causes of 
environmental degradation and encompassing a comprehensive approach t o  combating 
environmental problems through the management o f  marine and coas ta l  areas. Each 
reg iona l  ac t i on  p l a n  i s  formulated according t o  the needs o f  the reg ion  as perceived 
by the Governments concerned. It i s  designed t o  l i n k  assessment o f  the  q u a l i t y  of 
the marine environment and the causes o f  i t s  d e t e r i o r a t i o n  w i t h  a c t i v i t i e s  f o r  the  
management and development o f  the  marine and coas ta l  environment. The a c t i o n  p lans 
promote the p a r a l l e l  development o f  reg iona l  l e g a l  agreements and o f  ac t ion-or ien ted 
programme a c t i v i t i e s .  

By dec is ion  8(11) o f  29 March 1974, the  Governing Counci l  o f  UNEP decided t h a t  
p r i o r i t y  should be given, i n  the  f i e l d s  o f  oceans, t o  reg iona l  a c t i v i t i e s  and 
stressed the importance o f  the  Caribbean region. 

A f t e r  a preparatory process, which inc luded a number o f  expert  meetings, 
missions and prepara t ion  o f  s e c t o r i a l  s tud ies  on resources and environmental 
problems o f  the Caribbean region, the  Intergovernmental Meeting on the  Act ion  Plan 
fo r  the  Caribbean Environment Programme (Monteqo Bay, Jamaica, 6 - 8 A p r i l  1981), 
attended by representat ives o f  Governments from 22 States o f  the region,  adopted the 

* Mediterranean, Kuwait Act ion Plan Region, West and Cent ra l  A f r i ca ,  Wider 
Caribbean, East Asian Seas, South-East P a c i f i c ,  South-West P a c i f i c ,  Red Sea and 
Gul f  o f  Aden, East A f r i c a  and South-West A t l a n t i c .  



Ac t i on  P lan  f o r  t he  Caribbean Environment Programme and t h ree  r e s o l u t i o n s  d e a l i n g  
w i t h  ( a )  programme implementat ion,  ( b )  i n s t i t u t i o n a l  arrangements, and (c) f i n a n c i a l  
arrangements r e l a t e d  t o  t he  implementat ion o f  t h e  Ac t i on  P lan  (UNEP/CEPAL/IG.27/3). 

The present  document ( i s sued  as UNEP/CEPAL/WG.48/Inf.4) served as one o f  the  
documents prepared t o  f a c i l i t a t e  t h e  n e g o t i a t i o n s  which l e d  t o  the  adopt ion  o f  the 
A c t i o n  Plan. 
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1. INTRODUCTION 

I n  accordance w i t h  r e s o l u t i o n  2997 (XXVII) o f  the  General Assembly, t he  Uni ted 
Nations Environment Programme (UNEP) was es tab l ished "as a f o c a l  p o i n t  fo r  
environmental a c t i o n  and co-ordinat ion w i t h i n  the  Uni ted Nations systemn. The 
Governing Counci l  o f  UNEP def ined t h i s  environmental a c t i o n  as encompassing a 
comprehensive, t ransec to ra l  approach t o  environmental problems which should dea l  no t  
on l y  w i t h  the  consequences b u t  a lso  w i t h  the  causes o f  environmental degradation. 

Although environmental problems are  g l o b a l  i n  scope, a reg iona l  approach t o  so l v ing  
them seemed more r e a l i s t i c .  By adopt ing a reg iona l  approach, UNEP f e l t  i t  could 
focus on s p e c i f i c  problems o f  h igh  p r i o r i t y  t o  the  States o f  a g iven reg ion thereby 
more r e a d i l y  responding t o  the needs o f  the Governments and he lp ing  t o  mobi l i ze  more 
f u l l y  t h e i r  own n a t i o n a l  resources. I t  was thought t h a t  undertaking a c t i v i t i e s  o f  
common i n t e r e s t  t o  coas ta l  States on a reg iona l  bas is  should, i n  due time, provide 
the bas is  f o r  dea l ing  e f f e c t i v e l y  w i t h  broader environmental problems. 

UNEP's reg iona l  approach i s  a t  present  be ing app l ied  t o  e i g h t  r e g i o n a l  seas where 
a c t i o n  p lans are  opera t ive  o r  are under development: The Mediterranean (adopted i n  
1975), the  Red Sea (adopted i n  1976), t he  Kuwait Ac t ion  Plan Region (adopted i n  
1978), the West A f r i can  Region (under development, adoption expected i n  19801, the 
East Asian Seas (under development, adoption expected i n  1980), t he  South-East 
P a c i f i c  (under development, adoption expected i n  1980), the South-West Pac i f i c  
(under development, adoption expected i n  1981) and the  Wider Caribbean**. Unless 
s ta ted  otherwise, the  Wider Caribbean Region i s  def ined as comprising the  States and 
T e r r i t o r i e s  o f  the i n s u l a r  Caribbean i n c l u d i n g  the  Bahamas, the  north-eastern p a r t s  
o f  South America from Colombia t o  French Guiana, Panama, the States of Cent ra l  
America, Mexico, the Gul f  States o f  the  Un i ted  States, as w e l l  as the  coas ta l  and 
open waters o f  the Caribbean Sea proper, t he  Gul f  o f  Mexico, and the  waters of  the 
A t l a n t i c  Ocean adjacent t o  the States and T e r r i t o r i e s  mentioned above ( f i g u r e  1). 

Two elements are  fundamental t o  UNEP's reg iona l  programme: 

(a)  Co-operation w i t h  the  Governments o f  t he  regions. Since any s p e c i f i c  reg iona l  
programme i s  aimed a t  b e n e f i t i n g  the  States o f  t h a t  region,  Governments are 
encouraged t o  p a r t i c i p a t e  from the  very beginning i n  the  fo rmula t ion  and 
acceptance o f  t he  programme. A f t e r  acceptance, t h e  implementation o f  the 
adopted programme i s  c a r r i e d  out  by n a t i o n a l  i n s t i t u t i o n s  which have been 
nominated by t h e i r  Governments. 

(b )  Co-ordination o f  t he  techn ica l  work through the Uni ted Nations system. 
Although the reg iona l  programmes are implemented predominantly by 
Government-nominated i n s t i t u t i o n s ,  a l a r g e  number o f  the  Uni ted Nations 
spec ia l ized organ iza t ions  are  c a l l e d  upon t o  provide assistance t o  these 

** Since the document was prepared, ac t i on  p lans have been adopted f o r  West and 
Cent ra l  A f r i c a  (1981), the  East Asian Seas (1981), the  South-East P a c i f i c  (19811, 
the  Wider Caribbean (1981) and the South-West P a c i f i c  (1982). 





nat iona l  i n s t i t u t i o n s .  UNEP acts as an ove ra l l  co-ordinator although i n  some 
cases t h i s  r o l e  i s  l i m i t e d  t o  the i n i t i a l  phase o f  the a c t i v i t i e s .  Thus the 
support and experience o f  the whole United Nations system contr ibutes t o  the 
programme. 

The components o f  a reg ional  programme are ou t l i ned  i n  an "Action Plann which is 
formally adopted by the Governments before the programme enters an operat ional  
phase . 
Each act ion p lan consists o f  three standard components as adopted by the United 
Nations Conference on Human Environment (Stockholm, 5 - 18 June 1972) and endorsed 
by subsequent meetings of UNEP's Governing Council. They are: 

Environmental assessment. The assessment and evaluat ion o f  the causes, 
magnitude and consequences o f  environmental problems are essent ia l  a c t i v i t i e s  
prov id ing the basis f o r  assistance t o  na t iona l  policy-makers t o  manage t h e i r  
na tu ra l  resources i n  an e f f ec t i ve  and sustainable manner. 

Environmental management. A wider range o f  a c t i v i t i e s  requ i r ing  reg ional  
co-operation f a l l s  under t h i s  component: r a t i o n a l  exp lo i ta t ion  o f  l i v i n g  
resources, u t i l i z a t i o n  o f  renewable sources o f  energy, management of 
freshwater resources, d isaster  preparedness and co-operation i n  cases o f  
emergency, etc. Regional conventions, elaborated by spec i f i c  technica l  
protocols, usual ly  provide the l e g a l  framework f o r  the ac t ion  plan and have 
i n  many regions proved t o  be an exce l lent  t o o l  i n  the hands o f  environmental 
managers. 

Supporting measures. The na t iona l  i n s t i t u t i o n s  are the i n s t i t u t i o n a l  basis 
f o r  the implementation o f  the ac t ion  plan. Large-scale technica l  assistance 
and t r a i n i n g  are provided t o  them where necessary t o  al low t h e i r  f u l l  
pa r t i c i pa t i on  i n  the programme. Ex i s t i ng  g lobal  o r  reg ional  co-ordinating 
mechanisms are used when appropriate. However, spec i f i c  reg ional  mechanisms 
may be created i f  Governments f e e l  they are necessary. Publ ic awareness of 
environmental problems i s  st imulated as an essent ia l  support ing measure f o r  
the ac t ion  plan. F inanc ia l  support i s  i n i t i a l l y  provided by UNEP and other 
in te rna t iona l  and reg ional  organizations, but, as the programme develops, i t  
i s  expected tha t  the Governments o f  the Region assume increasing f inanc ia l  
respons ib i l i t y .  

I n  accordance w i t h  the reg ional  approach, an ear l y  associat ion was sought by UNEP 
w i t h  the Economic Commission f o r  L a t i n  America (ECLA) and a j o i n t  UNEP/ECLA pro jec t  
team was established t o  co-ordinate, under the o v e r a l l  guidance o f  UNEP and ECLA, 
the preparations f o r  the development o f  an Act ion Plan f o r  the Caribbean Environment 
Programme. 

This document has been prepared by UNEP's Regional Seas Programme A c t i v i t y  Centre 
and the UNEP/ECLA pro jec t  team, tak ing i n t o  account the comments and suggestions of 
an ad hoc group o f  experts and the meeting o f  the Advisory Panel on the Caribbean 
Environment Programme (Mexico Ci ty,  10 - 12 September 19791, as one o f  the basic 
background documents f o r  the Meeting o f  Government-Nominated Experts (January 1980) 
which i s  being ca l led  t o  review the d r a f t  Act ion Plan f o r  the Caribbean Environment 
Programme. 

The document has been based on the nine sec to ra l  overviews ( 1  - 9), prepared t o  
h i gh l i gh t  the economic, social ,  and environmental problems o f  the Wider Caribbean 
Region, as we l l  as add i t i ona l  background information, reports,  pub l icat ions and 
communications ava i lab le  t o  the authors. 



The document has th ree sec t ions .  The f i r s t  b r i e f l y  describes the scope and purpose 
o f  the  document. The second examines some key issues r e l a t i n g  t o  development and 
the  environment i n  the Wider Caribbean. The t h i r d  presents a suggested s t ra tegy  fo r  
an a c t i o n  p lan  o u t l i n i n g  the o v e r a l l  goals and ob jec t i ves ,  t he  elements of the  
suggested substant ive a c t i v i t i e s  and the  suppor t ing  measures necessary for  the 
harmonious implementat ion o f  the  a c t i o n  p lan.  



2. SCOPE AND PURPOSE OF THE DOCUMENT 

Many o f  t h e  environmental problems o f  developing coun t r i e s ,  o f  t h e  world i n  gene ra l  
and o f  t h e  S t a t e s  and T e r r i t o r i e s  of  t h e  Wider Caribbean i n  p a r t i c u l a r ,  r e s u l t  from 
underdevelopment. Other problems have r e s u l t e d  from t h e  type o f  development process  
t y p i f i e d  by the highly  i n d u s t r i a l i z e d  c o u n t r i e s  of t h e  world and t h e  more developed 
Caribbean ones. I t  is no t  development per se t h a t  has caused t h e  environmental 
problems; r a t h e r ,  i t  is t h e  type  o r  p a t t e r n  of  development pursued. Although it 
would be unacceptable t o  sugges t  t h a t  development be suspended because of 
environmental concerns,  t h e  environmental dimension must be incorpora ted  i n t o  t h e  
planning and implementation o f  development s o  t h a t  environmental degradat ion,  wi th  
its a t t endan t  c o s t s ,  may be minimized. 

Sus ta inable  development must be based on environmental ly sound development p o l i c i e s ,  
i .e .  on p o l i c i e s  t h a t  t a k e  account o f  t h e  r a t i o n a l  u t i l i z a t i o n  o f  a v a i l a b l e  
r e sou rces  and t h e  n a t u r a l  capac i ty  of a given ecosystem t o  suppor t  t h e  u t i l i z a t i o n  
o f  those  resources ,  non-renewable and renewable. Uneven d i s t r i b u t i o n  o f  n a t u r a l  
resources  and populat ion,  a s  well a s  v a r i a t i o n  o f  ecosystems, prevent  most (and 
perhaps a l l )  S t a t e s  and T e r r i t o r i e s  from achieving  s u s t a i n a b l e  development, without 
c l o s e  mutual cooperat ion.  

Ecosystems, which inc lude  man and h i s  e n t i r e  socio-economic system, a r e  by 
d e f i n i t i o n  complexes o f  mutually i n t e r a c t i n g  p l a n t s  and animals  and t h e i r  h a b i t a t s .  
A l l  ecosystems a r e  cha rac t e r i zed  by t h e i r  a b i l i t y  t o  adapt  t o  changes and 
modif icat ions.  They a r e  i n  a s t a t e  of  dynamic equi l ibr ium a s  a r e s u l t  o f  continuous 
n a t u r a l  changes caused by f o r c e s  from wi th in  and from without  t h e  systems. They 
have evolved a c a p a b i l i t y  t o  withstand some man-induced s t r e s s  before  t h e i r  
s t r u c t u r e  and i n t e g r i t y  a r e  d is rupted .  Indeed, man's a c t i o n s  can enhance t h e  u se fu l  
p roduc t iv i t y  o f  some systems,  bu t  t h e r e  is a l i m i t  t o  t h e  i n t e r f e r e n c e  they can 
t o l e r a t e .  Man is i n  a p o s i t i o n ,  t h e r e f o r e ,  t o  ope ra t e  a s  manager of  ecosystems f o r  
s u s t a i n a b l e  development, bu t  only i f  he is aware o f  t h e i r  complexity and t h e i r  
r e a c t i o n  t o  h i s  i n t e rven t ions .  

An understanding o f  t h e  func t ion ing  of t h e  l o c a l  ecosystems is b a s i c  t o  ob t a in ing  
optimum management o f  n a t u r a l  r e sou rces  and t o  guid ing  development. There is 
t h e r e f o r e  an obvious need f o r  p e r t i n e n t  da ta .  A l a r g e  volume o f  information a l ready  
e x i s t s ,  bu t  much of  it r e l a t e s  t o  temperate  c l ima te  ecosystems. A c a r e f u l  search  is 
requi red  t o  i d e n t i f y  informat ion  r e l evan t  t o  t h e  ecosystems predominant i n  t h e  
Caribbean, s o  a s  t o  determine gaps i n  knowledge t h a t  need i n t e n s i v e  i nves t iga t ion .  
Great  c a r e  should be exe rc i s ed  i n  des igning  and main ta in ing  d a t a  c o l l e c t i o n  systems, 
s i n c e  l a r g e  d a t a  systems founded on t h e  u n c r i t i c a l  c o l l e c t i o n  o f  i r r e l e v a n t  
information,  a r e  very c o s t l y ;  do no t  n e c e s s a r i l y  l e a d  t o  a b e t t e r  understanding of 
environmental c h a r a c t e r i s t i c s ,  p rocesses  and problems; and do no t  n e c e s s a r i l y  he lp  
t h e  decision-making process.  

In  add i t i on  it is necessary t o  s tudy man's s o c i a l  and economic systems and t h e i r  
i n t e r a c t i o n s  with t h e  ecosystems. 

The i d e n t i f i c a t i o n  of  environmental and socio-economic c h a r a c t e r i s t i c s  t h a t  may 
in f luence  development programmes o r  t h e i r  impact is a d i f f i c u l t  exerc ise .  Too 



of ten,  re levant  in format ion  i s  presented i n  a manner t h a t  i s  no t  r e a d i l y  
understandable t o  planners, admin is t ra tors  and decision-makers, who are no t  t r a i n e d  
i n  the mix o f  d i s c i p l i n e s  necessary f o r  environmental management. There i s ,  
therefore, an important  need f o r  continuous dialogue among s c i e n t i s t s  (pure and 
app l ied) ,  planners, soc io log i s t s ,  economists and decision-makers. Apart from the 
c rea t i on  o f  such m u l t i d i s c i p l i n a r y  teams, however, there i s  a c lea r  need t o  
incorporate the environmental sciences and bas ic  ecology i n t o  the t r a i n i n g  
programmes for  planners. 

As the experience o f  many h i g h l y  i n d u s t r i a l i z e d  count r ies  demonstrates, the cos t  of  
co r rec t i ve  ac t i on  i n  the  medium t o  l ong  term i s  many times greater  than the i n i t i a l  
cost  of prevention; i n  some cases the damage i s  i r r e v e r s i b l e ,  and o f t e n  the s o c i a l  
costs have been found t o  be q u i t e  unacceptable. 

The Region i s  a geographical e n t i t y  made up o f  States and T e r r i t o r i e s  w i t h  d i f f e r e n t  
economic and p o l i t i c a l  s t ruc tures ,  n a t i o n a l  resources, s o c i a l  systems, environmental 
and eco log ica l  cha rac te r i s t i cs ,  and p o t e n t i a l  c a p a b i l i t i e s .  Nevertheless the  
peoples of the Region share many common development problems, are l i n k e d  by a common 
body of water, and are exposed t o  many o f  the same n a t u r a l  and man-induced hazards. 

Any environmental programme should take account o f  the lessons t o  be learned from 
the recent  h i s t o r y  of developing and developed count r ies  throughout the  world, and 
the i n t e r n a t i o n a l  economic order  w i t h i n  which they operate a t  present. I t  has been 
found t h a t  the i nd i sc r im ina te  t r a n s f e r  o f  technologies, l i f e - s t y l e s ,  and development 
pa t te rns  from the more developed coun t r i es  w i t h  a b a s i c a l l y  temperate c l imate  t o  the  
l e s s  developed, and b a s i c a l l y  t r o p i c a l  ones, has been genera l ly  unsat is fac tory .  

It i s  aga ins t  t h a t  background t h a t  a search i s  t ak ing  p lace f o r  a l t e r n a t i v e  pa t te rns  
of development, cons is tent  w i t h  the  resources, s o c i a l  and c u l t u r a l  values, and hopes 
and needs o f  the  people (endogenous development), together w i t h  a new i n t e r n a t i o n a l  
economic order. 

The present document attempts t o  examine some key issues r e l a t e d  t o  development and 
environment i n  the Wider Caribbean Region. The document a l so  considers poss ib le  
ac t ions  which could l ead  t o  environmental ly  sound, sustainable development o f  the  
Region, together w i t h  f i n a n c i a l  and i n s t i t u t i o n a l  arrangements t h a t  may be necessary 
t o  f u l f i l  the adopted s t r a t e g i e s  f o r  ac t ion .  



3. DEVELOPMENT AND ENVIRONMENT : SELECTED ISSUES 

This sec t ion  o f  the document attempts t o  synthesize the  f i nd ings  o f  a  number o f  
sec to ra l  overviews which explore the  i n t e r r e l a t i o n s h i p s  between developmental 
a c t i v i t i e s ,  po l i c i es ,  and the  environment. Present ing a  balanced synthesis i s  
d i f f i c u l t  because o f  the  c u l t u r a l ,  soc ia l ,  economic, and phys i ca l  d i f fe rences 
between these States and T e r r i t o r i e s  (see annex), each w i t h  i t s  own developmental 
p r i o r i t i e s ,  s o c i a l  goals, and values assigned t o  environmental q u a l i t y .  Rather than 
emphasize the c h a r a c t e r i s t i c s  o f  each State and T e r r i t o r y ,  the  overview attempts t o  
i d e n t i f y  concerns common t o  the  Region, s t ress ing  those t h a t  requ i re  j o i n t  a c t i o n  on 
reg iona l  and subregional leve ls .  

Because o f  the  complex i n t e r r e l a t i o n s h i p s  w i t h i n  ecosystems, sound environmental 
management requ i res  an integrated,  resource-oriented perspective. This provides a  
sounder bas is  f o r  a c t i o n  than does the t r a d i t i o n a l  s e c t o r a l  approach. Accordingly, 
the f i r s t  s i x  p a r t s  o f  t h i s  sec t i on  descr ibe key resources as components of the  
ecosystems o f  the Region : freshwater, a g r i c u l t u r a l ,  marine and f i she r ies ,  w i l d l i f e  
and genetic, energy, and minera l  resources. Three important  developmental 
a c t i v i t i e s  t h a t  make s i g n i f i c a n t  demands on the  Region's resources and environment 
are then described separately : human sett lements, tourism, and t ranspor t .  
I n d u s t r i a l i z a t i o n ,  which makes demands on v i r t u a l l y  every resource, i s  considered i n  
con junct ion  w i t h  a  d e s c r i p t i o n  o f  each a f fec ted  resource. 

3.1 Freshwater resources 

Freshwater resources are  unevenly d i s t r i b u t e d  w i t h i n  the  Region. Even i n  those 
States and T e r r i t o r i e s  where o v e r a l l  resources a re  s u f f i c i e n t ,  there  a re  problems of 
seasonal and s p a t i a l  d i s t r i b u t i o n .  

The overwhelming m a j o r i t y  o f  the  f resh  water discharged i n t o  the  sea i s  c a r r i e d  by 
comparatively few l a r g e  r i v e r s ,  remote from l o c a t i o n s  which requ i re  water suppl ies. 
A few o f  the smal ler  r i v e r s ,  whose waters a re  used, a re  s u f f e r i n g  i nc reas ing l y  from 
sedimentat ion and p o l l u t i o n  occasioned by upstream a c t i v i t i e s ,  mainly i n d u s t r i a l .  
Many water courses are  sub jec t  t o  competing demands - as sources o f  d r i n k i n g  water, 
f o r  example - and as receptacles f o r  i n d u s t r i a l  and domestic waste. 

On many smal l  is lands,  espec ia l l y  those w i t h  mountainous topography, the  residence 
time o f  surplus p r e c i p i t a t i o n  i s  extremely short ,  thereby reducing pe rco la t i on  and 
a c c e s s i b i l i t y .  

The des t ruc t i on  o f  f o r e s t  cover i n  the  watershed areas has i n t e n s i f i e d  the  problem 
o f  water supply i n  many p a r t s  o f  the  Region, s ince many streams and smal l  r i v e r s  
which used t o  mainta in s a t i s f a c t o r y  year-round f lows now v i r t u a l l y  d ry  up i n  the  dry  
season. 

Water f o r  ag r i cu l tu re :  

Although the ma jo r i t y  o f  t he  a g r i c u l t u r a l  lands i n  the  Region rece ive  annual 
r a i n f a l l  i n  excess o f  the t o t a l  requ i red  by the crops f o r  s a t i s f a c t o r y  growth, the  
seasonal d i s t r i b u t i o n  o f  t he  r a i n f a l l  i s  a  major cons t ra in t  i n  us ing i t  e f f i c i e n t l y  
fo r  a g r i c u l t u r a l  and o ther  purposes. 



Given the  seasonal  r a i n f a l l  p a t t e r n ,  a g r i c u l t u r a l  product ion can only be increased  
through supplementary i r r i g a t i o n  dur ing  t h e  dry seasons and by ex tens ive  drainage 
systems t o  avoid f looding and waterlogging i n  t he  wet seasons.  The c o s t s  involved 
a r e  q u i t e  cons iderable  and inc reas ing  r ap id ly .  

Because of t h e  expenditure involved, i r r i g a t i o n  schemes a r e  o f t e n  developed 
pr imar i ly  fo r  t he  more l u c r a t i v e ,  l a rge-sca le ,  export-  o r i en t ed  a g r i c u l t u r a l  
s e c t o r s ,  w i t h  only marginal a l l o c a t i o n s  fo r  domestic food crops .  This is a  s e r i o u s  
handicap f o r  t he  expansion and development of l o c a l  food product ion within t h e  
Region. 

This s i t u a t i o n  does not  neces sa r i l y  a r i s e  from na t iona l  a g r i c u l t u r a l  p o l i c i e s ;  it 
is p a r t l y  a  r e s u l t  of t he  l ack  of domestic f i n a n c i a l  resources  needed t o  implement 
d ra inage / i r r i ga t ion  schemes. The c o u n t r i e s  a r e  forced t o  t u rn  t o  t h e  i n t e r n a t i o n a l  
f inance  market f o r  l oans ,  which n a t u r a l l y  a r e  granted only on t h e  b a s i s  of  r e t u r n s  
on investment and a b i l i t y  t o  repay t h e  debt  i n  fore ign  exchange. Thus, coun t r i e s  
whose fore ign  exchange ea rn ings  a r e  almost t o t a l l y  dependent on a g r i c u l t u r a l  
expor ts ,  a r e  i n  e f f e c t  caught i n  a  v i c ious  c i r c l e .  

Drinking water: 

The goal  of supplying adequate d r ink ing  water t o  urban a r e a s  appears  t o  be 
a t t a i n a b l e  i n  t h e  major i ty  of t h e  coun t r i e s .  However, t h e  process  of r ap id  
urbaniza t ion  w i l l  cont inue  t o  make urban water supply a  major problem i n  t h e  Region. 
One of t h e  unsolved problems i n  t h e  urban a r e a s  is t h e  high r a t e  o f  l o s s  due t o  
l eaks  and wastage. The repor ted  f i g u r e s  f o r  some c i t i e s  a r e  a s  high a s  55 t o  60 per  
cen t  of t h e  t o t a l  water produced. 

Water s e r v i c e s  t o  r u r a l  a r e a s  a r e  less s a t i s f a c t o r y  than those  t o  urban areas .  

Providing f o r  an adequate supply of  po t ab l e  water r e q u i r e s  l a r g e  c a p i t a l  
expenditures .  For example, a  water supply p r o j e c t  i n  Tr in idad  (popula t ion  1 
mi l l i on )  f o r  an a d d i t i o n a l  60 mi l l i on  gal lons/day is c o s t i n g  more than  200 mi l l i on  
d o l l a r s .  

Water-related d iseases :  

Contamination of  water resources  with pathogens f r equen t ly  l e a d s  t o  e n t e r i c  
i n f e c t i o n s  and some p a r a s i t i c  d i s eases .  

Available information i n d i c a t e s  t h a t  d i a r rhoea1  d i s e a s e s  a r e  a  major h e a l t h  problem 
i n  t h e  Region, p a r t i c u l a r l y  among c h i l d r e n  under f i v e  yea r s  of  age. Around 1975, 
e n t e r i t i s  and o the r  d i a r r h o e a l  d i s e a s e s  s tood  among t h e  f i v e  l ead ing  causes  of  dea th  
among those  under f i v e  yea r s  of  age  i n  almost  a l l  t h e  c o u n t r i e s  f o r  which 
information was ava i l ab l e .  

The mor t a l i t y  r a t e s  f o r  e n t e r i t i s  and o t h e r  d i a r rhoea1  d i s e a s e s  vary considerably.  
In 1975, very high r a t e s  pe r  100,000 i n h a b i t a n t s  were repor ted  i n  Guatemala (979.1) 
and Nicaragua (678.2),  which represented  r e spec t ive ly  26.0 per  c e n t  and 33.9 per  
c e n t  of t h e  t o t a l  number of  dea ths  f o r  t h e s e  coun t r i e s .  A t  t h e  o t h e r  extreme, 
Barbados (29.7),  Cuba (44.0) and Puerto Rico (22.1) showed t h e  lowest  r a t e  per  
100,000 i n  t h e  Region. 

Typhoid fever  is another  e n t e r i c  i n f e c t i o n ,  mostly caused by po l lu t ed  d r ink ing  
water.  The a v a i l a b l e  information shows a  very high average annual  typhoid fever  
r a t e  per  100,000 i n h a b i t a n t s  f o r  H a i t i  (56.7), Colombia (32.4),  Honduras (24.11, 
Dominican Republic (19.0),  and Dominica (21.7). 



Malaria is repor ted  t o  have disappeared o r  never e x i s t e d  i n  most of  t h e  S t a t e s  and 
T e r r i t o r i e s  of t h e  Region. I s o l a t e d  ca ses ,  however, have been repor ted  from 
Honduras, Nicaragua, Guatemala, Colombia and H a i t i .  Recent i n c r e a s e s  have been 
observed i n  s e v e r a l  coun t r i e s .  

Schistosomiasis  is endemic i n  Martinique, bu t  is on t h e  r e t r e a t  from t h e  few 
coun t r i e s  known t o  s u f f e r  from it (Puer to  Rico, S t .  Lucia, Suriname). 

Cases of h e p a t i t i s  were c o n s i s t e n t l y  r epo r t ed  a t  high l e v e l s  dur ing  t h e  f ive-year  
period 1972-1976, a s  i nd i ca t ed  by average annual  r a t e s  of 74.9 per  100,000 
populat ion i n  Costa Rica and 167.8 i n  Cuba. However, m o r t a l i t y  d a t a  i n d i c a t e  t h a t  
t h e  death r a t e  from i n f e c t i o u s  h e p a t i t i s  was low, below 1 pe r  100,000 i n  almost a l l  
t h e  coun t r i e s ,  with t h e  exception o f  Be l i ze  which repor ted  2.3 (19731, 3.7 (19741, 
Costa Rica 1.0 (1973), Mexico 1.0 (1973) and Suriname 1.9 (1975). 

Epidemics of  dengue have occurred i n  t h e  Region i n  d i f f e r e n t  pe r iods  o f  t h i s  
century.  They cont inue  t o  occur i n  many a r e a s  still i n f e s t e d  with t h e  Aedes aegyp t i  
mosquito, t h e  dengue vector .  A major dengue pandemic broke o u t  i n  t h e  Caribbean i n  
1977, although no ca ses  of  dengue haemorrhaqic fever  o r  dengue shock syndrome were 
confirmed. 

Outbreaks of  jungle yellow fever  have occurred i n  r ecen t  yea r s  i n  Colombia, Panama, 
Guyana, Suriname, and Venezuela where t h e  d i s e a s e  is endemic i n  monkeys l i v i n g  i n  
fo re s t ed  a reas .  Available d a t a  seem to i n d i c a t e  a gradual  s h i f t  o f  t h e  d i s ease  
towards t h e  no r th  and north-  e a s t e r n  p a r t  o f  Colombia and a wider geographic spread 
o f  t h e  d i s ease  over t h e  cont inent .  Also, i n  1979, a few c a s e s  occurred  i n  Trinidad 
and Tobago where none had been r epo r t ed  over t h e  previous  decade. 

Aedes aeqypt i  e r a d i c a t i o n  campaigns are proceeding i n  most c o u n t r i e s ,  bu t  progress  
has been slow. 

3.2 Agr i cu l tu ra l  resources  

The d ive r se  s o i l  resources  o f  t h e  Region inc lude  517,525,000 h e c t a r e s ,  o f  which 9.7 
pe r  cen t  a r e  c l a s s i f i e d  a s  a r a b l e  and permanently c u l t i v a t e d ,  22.7 pe r  c e n t  pas tu re ,  
50.3 per  c e n t  f o r e s t ,  and 17.3 per  c e n t  miscel laneous.  There a r e  fou r  main problems 
r e l a t i n g  t o  u t i l i z a t i o n  o f  t he se  r e sou rces  : e ros ion ,  s a l i n i z a t i o n ,  water logging,  
and chemical degradat ion.  

The moat s e r i o u s  problem a f f e c t i n g  the s o i l s  o f  t h e  Region is e ros ion  due t o  
s p e c i f i c  s o i l  c h a r a c t e r i s t i c s ,  t ype  o f  vege t a t i on  cover ,  i n t e n s i t y  of  r a i n f a l l ,  
winds, topography, and inapprop r i a t e  a g r i c u l t u r a l  p r a c t i c e s .  The most vu lnerable  
a r e a s  a r e  t h e  Greater  A n t i l l e s  and p a r t s  o f  Venezuela, Colombia, Guyana, and 
Trinidad and Tobago. Apart from s o i l  degrada t ion ,  an example of  t h e  c o s t l y  e f f e c t s  
o f  e ros ion  is t h e  Archicaya dam i n  Colombia: a f t e r  only 21 months t h e  r e s e r v o i r  was 
one-quarter f u l l  o f  e ros ion  sediment, and a f t e r  t e n  y e a r s  silt took up 
three-quar te rs  o f  its capac i ty .  D e s e r t i f i c a t i o n  r i s k  due t o  s o i l  e ros ion  is high i n  
some p a r t s  of t h e  Region ( p a r t s  of  Mexico, i nc lud ing  t h e  Yucatan peninsula) .  

I t  is es t imated  t h a t  Panama has 1 mi l l i on  h e c t a r e s  o f  eroded s o i l ,  Venezuela t e n  
t i n e s  more. 

S a l i n i z a t i o n ,  mainly due t o  poor s o i l  management p r a c t i c e s ,  is i n  comparison a minor 
problem a f f e c t i n g  an es t imated  0.7 pe r  c e n t  o f  t h e  t o t a l  l and  s u r f a c e  o f  Cent ra l  
America, p r imar i ly  Mexico. S a l i n e  i n s t r u s i o n  is a l s o  an important  cause of  
s a l i n i z a t i o n  i n  some i s l a n d s .  



Waterlogging is a minor a g r i c u l t u r a l  problem f o r  t h e  Region, mainly assoc ia ted  with 
r i v e r  d e l t a s ,  p l a i n s ,  some savannahs, and c o a s t a l  bas ins  i n  Guyana, Suriname, French 
Guiana, and t h e  Orinoco d e l t a .  

Chemical degradat ion is a s p e c i f i c  but  minor problem of  some s o i l s  due t o  t h e  
t o x i c i t y  o r  l ack  of some minerals .  

S o i l  u t i l i z a t i o n :  

S i g n i f i c a n t  changes have been observed i n  s o i l  resource  u t i l i z a t i o n .  For example, 
s i n c e  1969, a r a b l e  and permanently c u l t i v a t e d  land  increased  by 4 mi l l i on  hec t a r e s  
(8.6 per  cen t  i n c r e a s e ) ,  while land f o r  urban and i n d u s t r i a l  development, road 
cons t ruc t ion  and a s  waste land increased  by 7.5 mi l l i on  h e c t a r e s  (9.1 per  cen t ) .  
Some of t h e  a g r i c u l t u r a l  problems r e l a t e  t o  a v a i l a b i l i t y  of  a r a b l e  land ,  which is 
under high pressure  from urban and i n d u s t r i a l  developmental a c t i v i t i e s .  The per  
c a p i t a  a r a b l e  land  of  t h e  Lesser  A n t i l l e s  is 0.13 hec t a r e s ,  one-third of  t h e  average 
f o r  t h e  whole Region. 

The a g r i c u l t u r a l  ou tput  requi red  f o r  t h e  populat ion of  t h e  Region is inadequate 
s i n c e  a s i g n i f i c a n t  propor t ion  of  a r a b l e  land  is under permanent expor t  produce such 
a s  sugar-cane, bananas, co f f ee ,  cocoa, and co t ton .  The Region is inc reas ing ly  
dependent on imported e d i b l e  o i l s ,  c e r e a l s  and d a i r y  products .  Dependency on 
imported c e r e a l s  increased  from 6 pe r  c e n t  (1955-1960) t o  46 pe r  c e n t  (1965-1970) 
and 60 per  c e n t  (1971-1975) of t o t a l  food imports.  

The l a r g e  export-oriented systems, i n  a d d i t i o n  t o  causing environmental degrada t ion  
of t h e  s o i l  through monocultural p r a c t i c e s ,  gene ra l ly  l e a d  t o  i n c r e a s i n g  
margina l iza t ion  of  a l a r g e  s e c t i o n  o f  t h e  farming community, t h u s  c o n t r i b u t i n g  t o  
t h e  flow of  l a n d l e s s  populat ion i n t o  urban a r e a s  with a l l  t h e  environmental 
consequences of r ap id ,  unplanned growth o f  such new a reas .  

Agr i cu l tu ra l  p r a c t i c e s ,  e s p e c i a l l y  i n  t h e  c o n t i n e n t a l  subregions ,  have been 
cons t an t ly  modifying t h e  a g r i c u l t u r a l  f r o n t i e r s  by removing t h e  p r o t e c t i v e  f o r e s t  
cover ,  pos s ib ly  caus ing  unwanted, nega t ive ,  environmental changes i n  micro-climate, 
a v a i l a b i l i t y  of water resources ,  s o i l  e ros ion ,  e t c .  

The major environmental problems a s soc i a t ed  with a g r i c u l t u r a l  a c t i v i t i e s  stem from 
t h e  u t i l i z a t i o n  o f  unsu i t ab l e  s o i l s .  The problem has a r i s e n  p a r t l y  because of  t h e  
land  t enu re  s i t u a t i o n  i n  which t h e  bulk o f  t h e  farmers a r e  forced  on t o  marginal 
lands  because t h e  b e s t  l ands  a r e  being occupied by comparat ively few farms. 
However, it should be emphasized t h a t  mere r e d i s t r i b u t i o n  o f  land  cannot  and does 
not  so lve  t h e  problems o f  misuse o f  t h e  resource.  For land  reform t o  be t r u l y  
e f f e c t i v e ,  it must be c a r r i e d  o u t  s imultaneously with educa t iona l  programmes, and 
mechanisms must be found f o r  t h e  farmers t o  have acces s  t o  c r e d i t  and technology. 
An a d d i t i o n a l  r e l a t e d  problem f o r  t h e  small farmer is t h e  l ack  o f  adequate s t o r a g e  
f a c i l i t i e s ,  t r a n s p o r t  and acces s  t o  markets. 

I n  some cases ,  p a r t i c u l a r l y  i n  t h e  smaller i s l a n d s ,  t h e r e  is i n s u f f i c i e n t  s u i t a b l e  
land  even i f  t h e  land  t enu re  system is s a t i s f a c t o r y .  Also, l a rge - sca l e  farming is 
o f t e n  cha rac t e r i zed  by unde r -u t i l i z a t i on  o f  t h e  resource.  

Pas ture  lands:  

The pas tu re  l ands  of  t h e  Region (117,457,239 hec t a r e s )  a r e  used f o r  d i r e c t  forag ing  
o f  animals ,  mainly beef c a t t l e  and d a i r y  cows. In  t h e  l a a t  t e n  yea r s ,  t h e r e  has  
been a reduct ion  of  t h e  pas tu re  l ands  by 105 mi l l i on  h e c t a r e s ,  which have been 
turned over t o  o t h e r  types of  use. 



Over-grazing is t h e  main environmental problem as soc i a t ed  with i napprop r i a t e  
u t i l i z a t i o n  o f  pas tu re  l ands ,  l e ad ing  t o  s eve re  s o i l  e ros ion  (water and/or 
windborne) and s o i l  degradat ion.  In  gene ra l  t h i s  is a problem as soc i a t ed  with smal l  
farms, p a r t i c u l a r l y  i n  Cen t r a l  America and t h e  i n s u l a r  Caribbean. In t h e  i n t e r i o r  
p l a i n s  o f  Colombia, overgrazing p l u s  seasonal  burning c r e a t e d  i n  1979 massive 
a t t a c k s  of  i n s e c t s  and complete d e s t r u c t i o n  o f  pas ture .  

Fo re s t  lands: 

The t o t a l  a r ea  under f o r e s t  was es t imated  f o r  1975 a s  221 mi l l i on  hec t a r e s .  Since 
1966, t e n  mi l l i on  h e c t a r e s  have been l o s t  and, tak ing  i n t o  account p re sen t  f o r e s t  
management p r a c t i c e s ,  t h e  f o r e s t  a r e a  is expected t o  sh r ink  t o  194 and 175 mi l l i on  
hec t a r e s  by 1980 and 2000, r e spec t ive ly .  Many a r e a s  o r i g i n a l l y  covered by f o r e s t  
could not  be r e f o r e s t e d ,  s i n c e  c e n t u r i e s  o f  man's a c t i v i t i e s  have changed t h e  b a s i c  
c h a r a c t e r i s t i c s  o f  s o i l s  and t h e  topography. Barbados, once completely fo re s t ed ,  no 
longer  has any f o r e s t s ;  Colombia and Mexico a r e  l o s i n g  s u b s t a n t i a l  f o r e s t  lands.  
Development o f  commercial f o r e s t s  f r equen t ly  l e d  t o  s e r i o u s  environmental damage. 
Nevertheless ,  r e a l l o c a t i o n  o f  f o r e s t  l and  may be b e n e f i c i a l  i f  its consequences a r e  
considered and found acceptable .  

The most s e r i o u s  eco log ica l  consequences o f  d e f o r e s t a t i o n  a r e  e ros ion  and t h e  
d is turbance  o f  t h e  hydro logica l  equil ibr ium. Erosion l e a d s  t o  d e s t r u c t i o n  o f  t h e  
s o i l  c h a r a c t e r i s t i c s  and f e r t i l i t y  and, i n  h i l l y  o r  mountainous a r e a s ,  encourages 
l ands l ides .  Disturbance o f  hydro logica l  equi l ibr ium a f f e c t s  t h e  s u r f a c e  water  
supply o f  t h e  r i v e r  bas in s ,  l e ad ing  t o  extremely exaggerated d i f f e r e n c e s  i n  r i v e r  
flow between seasons,  reduct ion  o f  underground a q u i f e r  recharge ,  sedimentat ion o f  
r i v e r s ,  e s t u a r i e s ,  swamps and c o a s t a l  a r e a s ,  a s  well a s  t o  increased  inc idence  o f  
f l a s h  flooding. Also, because o f  changed su r f ace -a i r  moisture e q u i l i b r i a  and t h e  
reduct ion  i n  evapo t r ansp i r a t i on ,  changes i n  micro-climates occur ,  and i n  s e v e r e  
c a s e s  of d e f o r e s t a t i o n  major l a rge - sca l e  c l i m a t i c  changes can occur ,  l e ad ing  t o  
s e r i o u s  drought o r  d e s e r t i f i c a t i o n .  

The environmental e f f e c t s  o f  d e f o r e s t a t i o n  i n  t h e  humid t r o p i c s  a r e  q u i t e  d i f f e r e n t  
from those  i n  t h e  temperate  r eg ions  o f  t h e  world. The humid t r o p i c s  a r e ,  i n  
gene ra l ,  s u b j e c t  t o  f a r  h igher  annual  r a i n f a l l ,  and t h i s  p r e c i p i t a t i o n  is a l s o  much 
more i n t e n s e  f o r  longer  per iods .  For example, hu r r i cane  F lo ra  r epo r t ed ly  caused 
ex t ens ive  damage i n  de fo re s t ed  a r e a s  of  Cuba, ye t  r e l a t i v e l y  i n s i g n i f i c a n t  l o s s e s  
were repor ted  in n a t u r a l  f o r e s t  a reas .  A s i m i l a r  s i t u a t i o n  occurred i n  Honduras 
when hurr icane  F i f i  s t r u c k  t h a t  country. 

Another s i g n i f i c a n t  problem as soc i a t ed  with d e f o r e s t a t i o n  r e l a t e s  t o  t h e  f a c t  t h a t ,  
i n  t h e  t r o p i c s  i n  gene ra l  and i n  t h e  humid t r o p i c s  i n  p a r t i c u l a r ,  t h e  n u t r i e n t  c y c l e  
i a  very rapid.  Most n u t r i e n t s  a r e  found i n  t h e  f i r s t  few cen t ime t r e s  o f  s o i l  and i n  
t h e  vegeta t ion  i t s e l f .  Consequently, t o t a l  e l imina t ion  o f  t h e  f o r e s t  biomass means 
t h a t  t h e  major i ty  of  the n u t r i e n t s  a r e  l o s t  from t h e  ecosystem and a poor s o i l  is 
l e f t .  This  can c r e a t e  s e r i o u s  o b s t a c l e s  t o  r e a f f o r e s t a t i o n  e f f o r t s  i f  t h e  two 
a c t i v i t i e s  a r e  no t  undertaken a t  t h e  same time. 

One of t h e  prime causes  o f  d e f o r e s t a t i o n  i n  much o f  t h e  Region is t h e  migratory 
a g r i c u l t u r a l  p r a c t i c e  of  c l e a r i n g  land  us ing  t h e  " s l a sh  and burn" technology. 

Much d e f o r e s t a t i o n  is c a r r i e d  ou t  i n  o rde r  t o  e x t r a c t  mineral  resources ;  t o  s h i f t  
r ap id ly  i nc reas ing ,  almost uncon t ro l l ab l e  urban popula t ions ;  and t o  i nc rease  
a g r i c u l t u r a l  l and  u rgen t ly  needed t o  feed t h e  growing populat ions.  



Agr icu l tu ra l  chemicals: 

Although chemicals can be b e n e f i c i a l  t o  a g r i c u l t u r a l  product ion ( f e r t i l i z e r s ,  
p e s t i c i d e s )  and i n  food-processing, t h e r e  a r e  f requent  nega t ive  s i d e  e f f e c t s  such a s  
occupat ional  d i s e a s e s ,  accumulation of  p o l l u t a n t s  i n  t h e  ecosystem, and impairment 
of a g r i c u l t u r a l  p roduc t iv i t y .  In Colombia, f o r  example, t h e  export-oriented co t ton  
indus t ry  has s u f f e r e d  an economic c r i s i s  a s  t h e  r e s u l t  o f  massive u t i l i z a t i o n  o f  
p e s t i c i d e s ,  which c r ea t ed  gene t i c  r e s i s t a n c e  and e l imina ted  competi t ion i n  t h e  
a s soc i a t ed  fauna without c o n t r o l l i n g  i t .  

The widespread use of  p e s t i c i d e s  is r e s u l t i n g  i n  f requent  p e s t i c i d e  i n tox ica t ions :  
i n  t h e  period 1971-1976 more than 8,000 cases  were repor ted  from Guatemala. 

High l e v e l s  o f  p e s t i c i d e  r e s idues  have been found i n  meat and o t h e r  food products ,  
e s p e c i a l l y  i n  t h e  cotton-growing coun t r i e s .  I t  has been eat imated t h a t  85 per  cen t  
of  t h e  p e s t i c i d e  consumption is  being used on co t ton .  Guatemala has  repor ted  t h e  
h ighes t  va lues  i n  t h e  world o f  DOT contamination i n  human milk. 

An a r e a  of  concern is l ead  and cadmium contamination o f  canned f r u i t  products ,  
probably due t o  t h e  use o f  cans  without r e s i n  p ro t ec t ion .  High l e v e l s  of lead  have 
a l s o  been found i n  c e r e a l s .  

3.3 Marine and f i s h e r i e s  resources  

Fish p r o t e i n  forms a s i g n i f i c a n t  p a r t  o f  t h e  p ro t e in  i n t a k e  o f  t h e  peoples  of t h e  
Region, and f i s h e r i e s  f i g u r e  prominently i n  t h e  n a t i o n a l  economies. This is 
e s p e c i a l l y  t r u e  o f  sma l l e r  i s l a n d s ,  which l a c k  f a c i l i t i e s  f o r  l i v e s t o c k  production. 
Although f o r  mainly h i s t o r i c a l  reasons ,  much o f  t h e  f i s h  requirement is c u r r e n t l y  
imported, Caribbean f i s h e r i e s  a r e  developing and expanding. 

The t o t a l  eat imated p o t e n t i a l  o f  f i s h e r i e s  resources  f o r  t h e  Region's c o n t i n e n t a l  
platform ranges between 3 and 4.5 mi l l i on  tonnes pe r  year.  The t h e o r e t i c a l l y  
s u s t a i n a b l e  e x p l o i t a b l e  p o t e n t i a l  is between 1.3 and 2.6 mi l l i on  tonnes per  year.  

Data on t h e  amount o f  t h e s e  resources  a c t u a l l y  e x t r a c t e d  a r e  incomplete. Data on 
f i s h i n g  by c o u n t r i e s  from ou t s ide  t h e  Region a r e  missing a l t o g e t h e r .  Incomplete 
d a t a  from c o u n t r i e s  of  t h e  Region i n d i c a t e  t h a t  t h e i r  p r e sen t  f i s h i n g  p r a c t i c e s  a r e  
un l ike ly  t o  r e s u l t  i n  ove rexp lo i t a t i on  o f  t h e i r  r e sou rces  over  t h e  c o n t i n e n t a l  
platform, except  pos s ib ly  i n  l o c a l i z e d  a r eas .  
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The moat s i g n i f i c a n t  f i s h e r y  a c t i v i t i e s  o f  t h e  Region are t o  be found a t  t h e  
Campeche Bank i n  t h e  Gulf of  Mexico, a t  t h e  Mosquito Bank i n  t h e  Caribbean Sea o f f  
t h e  c o a s t s  of Honduras and Nicaragua, i n  t h e  Gulf of  P a r i a  between Venezuela and 
Trinidad and Tobago, and t h e  c o a s t a l  waters  i n  t h e  Guyana-Suriname a rea .  . 
Because of  a  pronounced l a c k  of  upwell ings and t h e  ex i s t ence  o f  a  s t a b l e  thermocline 
i n  t h e  Caribbean, n u t r i e n t - r i c h  waters  do no t  r i s e  t o  t h e  su r f ace .  This  r e s u l t s  i n  
a  gene ra l ly  low l e v e l  o f  zooplankton i n  t h e  food-chain and i n  s i g n i f i c a n t l y  sma l l e r  
popula t ions  of  e x p l o i t a b l e  f i s h .  A s  a  consequence, c o a s t a l  mangroves, e s t u a r i e s ,  
and c o r a l  r e e f  communities p lay  a  p ropor t i ona t e ly  l a r g e  r o l e  i n  provid ing  n u t r i e n t s  
and breeding grounds f o r  many spec ies .  

Coastal  and in l and  f i s h i n g  i n  t h e  Region is mainly a r t i s a n a l  i n  na tu re .  

Few o r  no s t a t i s t i c s  r e l a t i n g  t o  i n l and  f i s h e r i e s  o r  aquacul ture  i n  t h e  Region a r e  
ava i l ab l e .  Inland f i s h i n g  is gene ra l ly  c a r r i e d  ou t  i n  a  sma l l ,  unorganized, p r i v a t e  



capac i ty ,  with much o f  t h e  ca t ch  being consumed by t h e  fisherman and h i s  family,  and 
any remainder being s o l d  ou t s ide  t h e  commercial market. Aquaculture is l i t t l e  
developed i n  t h e  Region. 

S t r e s se s :  Natural  environmental cond i t i ons  i n  t h e  Region impose a high s t r e s s  on 
marine l i f e ,  p a r t i c u l a r l y  i n  i n sho re  a r e a s ,  which o f t e n  l e a d s  t o  n a t u r a l  f i s h  k i l l s .  
The super impas i t ion  o f  man-made s t r e s s e s  could l e a d  t o  a reduct ion  i n  t h e  
sus t a inab ly  e x p l o i t a b l e  f i s h e r i e s  resources.  

One major man-made stress is d e s t r u c t i o n  o f  h a b i t a t s  through such a c t i v i t i e s  a s  
development of  marinas, harbours ,  and c o a s t a l  r e s o r t s .  Inland a c t i v i t i e s ,  such a s  
t h e  cons t ruc t ion  o f  dams and c a n a l i z a t i o n  of  r i v e r s ,  may a l s o  i n f luence  migratory 
s p e c i e s  and a f f e c t  t h e  q u a l i t y  o f  t h e  marine environment. 

Another major stress is p o l l u t i o n  by i n d u s t r i a l ,  a g r i c u l t u r a l ,  and urban wastes. 
The type  and amount o f  p o l l u t a n t s  a f f e c t i n g  f i s h e r i e s  resources  i n  t h e  Region have 
not  been quan t i f i ed .  With growing i n d u s t r i a l i z a t i o n ,  urbaniza t ion ,  and c o a s t a l  
tourism, t h e  problems a s soc i a t ed  with water p o l l u t i o n  w i l l  i n c r e a s e  cons iderably  i n  
t h e  yea r s  t o  come i f  measures f o r  c o n t r o l  a r e  not  acce l e r a t ed .  

Less t han  1 0  pe r  c e n t  o f  t o t a l  domestic waste r ece ives  t rea tment  be fo re  d i sposa l .  
Much of  t h i s  waste reaches  r i v e r s ,  in land  waters ,  and c o a s t a l  waters ,  caus ing  seve re  
l o c a l  damage t o  f i s h e r i e s .  

P o l l u t i o n  from t h e  sugar  i n d u s t r i e s  and d i s t i l l e r i e s ,  cha rac t e r i zed  by high BOD, 
suspended s o l i d s ,  and high pH va lues  is f a m i l i a r  i n  most Caribbean coun t r i e s .  No 
f i g u r e s  are a v a i l a b l e ,  bu t  v i s u a l  evidence i n d i c a t e s  t h a t  most o f  t h e  s t reams and 
in l and  waters  r ece iv ing  e f f l u e n t s  from these  i n d u s t r i e s  a r e  p u t r e f i e d  due t o  t h e  
r e s u l t i n g  anaerobic condi t ions .  

E f f l u e n t s  from r e f i n e r i e s  a r e  causing ex t ens ive  damage t o  water  cou r se s  and c o a s t a l  
waters. 

Severa l  harbours  i n  t h e  Region a r e  exper ienc ing  acce l e r a t ed  eu t roph ica t ion  because 
o f  t h e  d i sposa l  o f  inadequately t r e a t e d  domestic and i n d u s t r i a l  wastes. 

Offshore o i l  d r i l l i n g  p re sen t s  another  danger t o  f i s h e r i e s  o f  t h e  Region, i n  
p a r t i c u l a r  t o  t h e  c o a s t a l  shrimp indus t ry .  The r ecen t  IXTOC-1 blow-out o f f  Ciudad 
d e l  Carmen i n  t h e  Gulf of  Mexico has demonstrated t h e  p o s s i b l e  environmental 
consequences o f  a c c i d e n t a l  o i l  s p i l l s .  

The t r a n s p o r t  o f  l a r g e  amounts of  t o x i c  chemicals ,  o i l  i n  p a r t i c u l a r ,  is another  
p o t e n t i a l  source  o f  p o l l u t i o n  t h a t  may a f f e c t  f i s h e r i e s .  Although t h e  o i l  s p i l l  
caused a few months ago by the c o l l i s i o n  of  t anke r s  o f f  t h e  Tobago c o a s t  does no t  
y e t  appear t o  have caused s i g n i f i c a n t  damage t o  t h e  f i s h e r i e s  resources  of  t h e  
Region, another  acc ident  o f  t h e  same type  might no t  end s o  fo r tuna t e ly .  

Wi ld l i f e  and g e n e t i c  r e sou rces  

Tropica l  ecosystems have t h e  g r e a t e s t  d i v e r s i t y  of  spec i e s ,  and t h e  Caribbean a r e a  
fo l lows  t h i s  pa t t e rn .  

Wi ld l i f e ,  a t  p r e sen t ,  is mainly r e l a t e d  t o  land a r e a s  commonly considered a s  
marginal from t h e  product ive  po in t  of view, although they may cover nea r ly  40 t o  50 
per  c e n t  o f  t h e  t o t a l  s u r f a c e  of  t he  Region. Enormous numbers of  wild p l a n t  and 
animal spec i e s  a r e  c u r r e n t l y  used f o r  food and feed; f o r  t r a d i t i o n a l  medicine; a s  



hides  and s k i n s ,  t r oph ie s  and p e t s ;  and a s  raw ma te r i a l  f o r  cosmetics ,  drugs,  l o c a l  
hand ic ra f t  products ,  o i l ,  bu i ld ing ,  and o the r  purposes. 

The degradat ion of t h e  w i l d l i f e  resources  is considerable.  Forty per  cen t  of  t h e  
g loba l  ve r t eb ra t e  e x t i n c t i o n  has occurred i n  t h e  Caribbean. Compared t o  40,000 
marine t u r t l e s  hatching on t h e  Gulf of Mexico i n  1974, only 700 were found i n  1976 
and 450 a year l a t e r .  The whi te - ta i led  dee r ,  t h e  wild r a b b i t ,  and t h e  s p i d e r  monkey 
have disappeared from E l  Salvador. They were formerly used a s  important  p ro t e in  
sources  by l o c a l  farmers. 

Habi ta t  de s t ruc t ion  and ove rexp lo i t a t i on  a r e  t h e  main causes of  t h i s  sad  s t a t e  of  
a f f a i r s .  In  t h e  absence of  app rop r i a t e  research  and s t a t i s t i c a l  d a t a ,  i t  is 
d i f f i c u l t  t o  a s s e s s  t h e  magnitude of  t h e  eco log ica l  and economic damage brought 
about  by such ex tens ive  l o s s  of  w i l d l i f e ,  but perhaps t h e  most s e r i o u s  consequences 
a r e  i n  terms o f  l o s t  o r  endangered g e n e t i c  resources.  

The r e c e n t  e x t i n c t i o n  o r  replacement o f  indigenous spec i e s  by imports  has  g r e a t l y  
eroded t h e  gene t i c  resource  base of  t h e  Region. The i r r e p l a c e a b l e  value of  t h e  
indigenous spec i e s  stems from t h e i r  e x c e l l e n t  a d a p t a b i l i t y  t o  l o c a l  cond i t i ons  and 
t h e i r  higher  r e s i s t a n c e  t o  p e s t s  and d i s e a s e s  indigenous t o  t h e  Region. They t h u s  
c o n s t i t u t e  a va luable  r e se rve  a s  p o t e n t i a l  gene t i c  resources  t o  be used i n  
cross-breeding and i n  implant ing r e s i s t a n c e  i n  o t h e r  spec i e s  o r  breeds  t h a t  a r e  more 
vulnerable  t o  some d i s e a s e s  o r  less adapted t o  l o c a l  environmental condi t ions .  

3.5 Energy resources  

The energy resources  o f  t h e  Region a r e  unevenly d i s t r i b u t e d .  As developmental 
p o t e n t i a l  is t o  a l a r g e  e x t e n t  dependent on energy resources ,  t h e  f u t u r e  r a t e  of  
development of  each Caribbean S t a t e  and Te r r i t o ry  w i l l  depend on t h e  use i t  w i l l  
make o f  its own energy resources  and on co-operat ive arrangements wi th  o t h e r  S t a t e s  
i n  t h e  f i e l d  o f  energy. 

A t  p r e sen t  o i l  and gas  provide most o f  t h e  energy requi red  f o r  development. 
Petroleum accounted f o r  nea r ly  55 per  c e n t  o f  r eg iona l  energy consumption i n  1977, 
n a t u r a l  gas  f o r  12  per  cen t ,  s o l i d  f u e l s  20 per  c e n t ,  hydro 1 3  per  c e n t ,  and nuclear  
less than 1 per  cent .  

Operat ional  and a c c i d e n t a l  l o s s e s  o f  crude o i l  a r e  only p a r t  o f  t h e  environmental 
problems a s soc i a t ed  with t h e  exp lo ra t i on ,  e x p l o i t a t i o n ,  and u t i l i z a t i o n  o f  o i l  and 
gas. Waste products  of  o i l  and gas  combustion i n  i ndus t ry ,  i n  i n t e r n a l  combustion 
engines,  and i n  domestic i n s t a l l a t i o n s ,  a r e  caus ing  heavy a i r  po l lu t i on .  The 
formation of  heavy smogs over  densely populated urban a r e a s  is caus ing  s e r i o u s  
h e a l t h  problems r equ i r ing  urgent  s o l u t i o n s .  

Although t h e  Region is highly  dependent on petroleum a s  its major commercial source  
o f  energy, firewood still p lays  a s i g n i f i c a n t  r o l e .  Gathering o f  firewood remains a 
s i g n i f i c a n t  cause of  d e f o r e s t a t i o n ,  with a l l  its negat ive  environmental 
consequences. Firewood and charcoa l  a r e  es t imated  t o  supply 80 pe r  c e n t  of t h e  
domestic energy used i n  r u r a l  a r ea s .  I t  is l i k e l y  t h a t  s e v e r a l  c o u n t r i e s  w i l l  
i nc reas ing ly  t u r n  t h e i r  a t t e n t i o n  towards t h e i r  f o r e s t s  t o  seek  st l e a s t  a p a r t i a l  
s o l u t i o n  t o  t h e i r  de f i c i ency  i n  a l t e r n a t i v e  indigenous sou rces  o f  energy. Adequate 
f o r e s t  management could r a i s e  p re sen t  y i e l d s ,  providing a continuous supply f o r  
domestic consumption and f o r  expor t .  

Biomass o the r  than firewood, based on a g r i c u l t u r a l  products  and r e s idues ,  may have a 
s i g n i f i c a n t  f u t u r e  a s  a renewable source  o f  energy i n  t h e  Region. I t  could be a 



supplementary supply fo r  some S t a t e s  and T e r r i t o r i e s  t h a t  have l imi t ed  prospects  of 
being s e l f - s u f f i c i e n t  i n  terms of  energy supp l i e s  from more conventional  sources.  
D i r ec t  combustion of a g r i c u l t u r a l  r e s idues  is j u s t  one, perhaps not  t h e  most 
important ,  use o f  biomass. Aerobic fermentat ion of sugar- o r  s tarch-bearing crops  
(sugar  cane, cassava)  f o r  product ion o f  a lcohol  a s  f u e l ,  o r  anaerobic d iges t i on  o f  
vege t a l  and animal wastes f o r  t h e  genera t ion  of  biogas,  a r e  promising and 
environmentally-sound technologies  which could ,  on var ious  s c a l e s ,  rep lace  t h e  
c u r r e n t l y  used energy resources.  The former is of p a r t i c u l a r  importance a s  it could 
produce a p a r t i a l  s u b s t i t u t e  f o r  f u e l s  used i n  i n t e r n a l  combustion engines 
(automobiles) ,  while  t h e  l a t t e r  could e a s i l y  meet many of t h e  l o c a l  energy needs of 
farms and smal l  communities. 

Only a few S t a t e s  e x p l o i t  c o a l  r e se rves  t o  an apprec iab le  degree,  although r ecen t  
prospec t ing  shows t h a t  c o a l  could r ep re sen t  an a l t e r n a t i v e  s o l u t i o n  t o  t h e  energy 
problems o f  some o f  t h e  coun t r i e s .  Combustion of  c o a l ,  even more than o i l ,  can l ead  
t o  s e r i o u s  p o l l u t i o n  problems. 

Hydrological energy r e se rves  a r e  mainly concent ra ted  on t h e  mainland, with a few 
minor exceptions.  Hydroe l ec t r i c i t y ,  compared with convent iona l  thermal genera t ion  
o f  power, qeems t o  be a non-polluting and renewable source  o f  energy. However, 
hydropower can a l s o  have an i n d i r e c t  nega t ive  impact on t h e  environment, i n  
p a r t i c u l a r  when its genera t ion  is l inked  t o  dam cons t ruc t ion .  The l a r g e  r e s e r v o i r s  
c r e a t e d  by damming r i v e r  v a l l e y s  can c o n t r i b u t e  t o  t h e  spread  o f  c e r t a i n  t r o p i c a l  
d i s e a s e s  by providing h a b i t a t s  f o r  d i s e a s e  vec to r s ,  t o  c l i m a t i c  and ecosystem 
changes, and t o  changes i n  t h e  socio-economic s t r u c t u r e  o f  t h e  communities a f f e c t e d  
by t h e  cons t ruc t ion  o f  a r t i f i c i a l  l akes  i n  p l aces  which have been t r a d i t i o n a l l y  used 
f o r  o t h e r  purposes. 

Geothermal energy is used as an a l t e r n a t i v e  energy resource  i n  some c o u n t r i e s  o f  t h e  
Region. If no precaut ions  a r e  taken,  a i r  p o l l u t i o n  (heavy meta ls ,  su lphur i c  a c i d ,  
ammonia and o t h e r s )  i n  t h e  v i c i n i t y  of  t h e  geothermal power p l a n t s  can sometimes be 
cons iderable  and can  a f f e c t  human h e a l t h ,  l i v e s t o c k ,  and t h e  n a t u r a l  composition of  
t h e  ad j acen t  ecosystems. 

The Region, due t o  its l o c a t i o n  on t h e  globe,  is s u i t a b l e  f o r  t h e  e x p l o i t a t i o n  of  
s o l a r  energy. While l a rge - sca l e  a p p l i c a t i o n s  of s o p h i s t i c a t e d  technology ( s o l a r  
c e l l s )  may no t  now compete economically wi th  o t h e r  types  o f  energy genera t ion ,  
s i l l - s c a l e  use o f  s o l a r  energy f o r  water hea t ing ,  c rop  dry ing ,  and s o l a r  pumps 
could i n  many i n s t a n c e s  be considered a s  economically and environmentally sound 
a l t e r n a t i v e s .  

3.6 Mineral r e sou rces  

O i l  : 

The product ion,  conversion,  and t r a n s p o r t a t i o n  o f  petroleum and petroleum products  
a r e  t h e  moat s i g n i f i c a n t  economic a c t i v i t i e s  of t h e  Region a s  a whole. The l o c a t i o n  
o f  t h e  area, wi th  r e spec t  t o  t h e  major petroleum producing a r e a s  i n  t h e  Middle Eas t  
and t h e  major consuming a r e a s  o f  t h e  north-eastern United S t a t e s  and Canada, has 
made petroleum products  even more dominant wi th in  t h e  Region. 

The t o t a l  crude o i l  product ion o f  Venezuela, Mexico, Trinidad and Tobago, Colombia, 
and Barbados was 3.6 mi l l i on  b a r r e l s  pe r  day i n  1977. S ince  then t h e  product ion 
f i g u r e s  have increased  cons iderably ,  l a r g e l y  due t o  t h e  i n c r e a s e  i n  Mexican 
production. 



Petroleum r e f i n i n g  i s  fast  developing i n  most o f  the o i l  producing countries. The 
r e f i n i n g  capacity o f  the Region has increased i n  the 1973-1980 per iod by 27 per cent 
(Dominican Republic 190, Mexico 121, Bahamas 100, V i rg in  Is lands 87 per cent) and 
exceeded 6 m i l l i o n  barre ls  per day i n  1978. 

No region-wide f igures can be given f o r  re f ine ry  po l l u t i on  i n  the Caribbean. 
However, when compared t o  the volume of petroleum hydrocarbons (PHCs) enter ing the 
ocean from explorat ion and production, coastal  r e f i ne r i es  account f o r  almost twice 
the PHC volume f r o m  exp lorat ion and production a c t i v i t y .  Refined products are also 
much more pers is tent  and long- l ived i n  the marine environment than crude o i l ,  so 
they may pose a more serious long-term threat.  

Losses o f  PHCs occurring from marine transport  account f o r  up t o  one-third o f  the 
t o t a l  volume o f  PHCs enter ing the oceans. On the basis o f  the l i m i t e d  evidence 
ava i lab le  f o r  the Caribbean, i t  appears tha t  much o f  the p o l l u t i o n  or ig inates from 
losses and dumpings from tankers. 

Mining: 

A t  the end o f  1977, no fewer than 56 large-scale mining operations were i n  
production i n  the Region : 30 i n  the Central  American subregion, 10 i n  the South 
American subregion, and 16 i n  the Greater An t i l l es .  The most important minerals 
mined over the ten-year per iod 1967-1976 included gold, s i l v e r ,  copper, lead and 
zinc, i ron,  bauxite, manganese and n icke l .  

Over the ten-year period, the Region produced on average, 16.7 per cent o f  the 
world's gold output, w i t h  a peak o f  30.9 per cent i n  1976. None o f  the gold mines 
and m i l l s  i n  the Central  and South American subregions were located on the coast, 
save an underground mine i n  Santa Barbara, Honduras, about 80 km from the Caribbean 
coast. I n  the Dominican Republic, the Pueblo Viejo gold mine and cyanide p l an t  a t  
Sanchez are very near the north-eastern coast. Plans are under way t o  expand 
operations here, fo l lowing discovery o f  a deposit a t  Los Cacaos. Mercury i s  a lso 
being recovered a t  Pueblo Viejo. 

Regional bauxite production has been impressive i n  the past. Over the ten-year 
per iod 1967-1976, the Region averaged 37.4 per cent o f  the world output. Production 
came from f i v e  countr ies : three is lands and two countr ies i n  South America. I n  a l l  
cases, the environmental impact o f  mining a c t i v i t i e s  on the coast has been 
considerable. I n  Guyana and Suriname, the deposits are near r i ve rs ,  a l i t t l e  over 
80 km from the coast, and the i n t e rac t i on  may not  be as severe as i n  the case o f  the 
i s l and  countries. 

Bauxite processing i s  concentrated i n  the developed countries, no t  i n  the 
ore-producing countries. The Region accounted f o r  over 37 per cent o f  the t o t a l  ore 
production o f  the market economies i n  1976, but  f o r  only 19 per cent o f  the wor ld 's 
production o f  aluminium. A considerable propor t ion o f  the bene f i t s  from bauxi te 
ex t rac t ion  are therefore l o s t  t o  the Region. I n  response t o  th i s ,  a number o f  f 

i n i t i a t i v e s  have been taken w i t h i n  the Region, p a r t i c u l a r l y  w i t h  regard t o  
increasing reg ional  r e f i n i n g  and smelt ing capaci t ies.  

Available informat ion suggests tha t  management o f  waste r e s u l t i n g  from bauxi te 
mining and processing (red mud) may be a problem i n  some areas, e.g. i n  Jamaica, and 
t h a t  very l i t t l e  treatment of wastes takes place i n  general. The product ion o f  over 
2.5 m i l l i o n  tonnes o f  alumina i n  Jamaica, i n  1976, resu l ted  i n  the production of 
about h a l f  a m i l l i o n  tonnes o f  waste. From bauxi te processing i n  Suriname, over 2.5 
m i l l i o n  tonnes o f  waste were produced, while i n  Guyana the f i gu re  was only about 
ha l f  a m i l l i o n  tonnes. With respect t o  the cont inenta l  countries, these f igures may 



not  be s i g n i f i c a n t ,  but  on the  i s l a n d s ,  given t h e  smal le r  su r f ace  a r ea ,  t hey  may 
have a g r e a t e r  impact. 

Regional product ion of  s i l v e r  has  no t  been a s  impressive a s  t h a t  o f  gold,  even 
though most of  t h e  s i l v e r  produced is i n  a s s o c i a t i o n  with gold production. 
Production, mainly from Mexico and Honduras, has been 14.9 pe r  c e n t  o f  world 
product ion over t h e  1967-1976 period.  

I ron  o r e  is produced on a l a r g e  s c a l e  wi th in  t h e  Region. A t  l e a s t  11 large-sca le  
ope ra t ions  e x i s t  i n  Venezuela, Mexico, and Colombia. Given t h e  d e p o s i t s  discovered 
but  not  ye t  exp lo i t ed ,  i r o n  o r e  w i l l  p lay  a major r o l e  i n  t h e  Region i n  t h e  fu tu re .  
None of  t h e  major ope ra t ions  a r e  l oca t ed  wi th in  t h e  c o a s t a l  a r e a  save those  a t  
Puerto Ordaz and San F e l i x  on t h e  Orinoco River i n  Venezuela. 

Regional n i cke l  o r e  product ion amounts t o  an average o f  7.4 pe r  c e n t  o f  world 
output .  Cuba and t h e  Dominican Republic a r e  t h e  major producers  i n  t h e  Region. 

Small-scale mining i n  t h e  Region accounted f o r  t h e  product ion o f  about 6 per  cen t  of  
t h e  wor ld ' s  annual  ou tpu t  o f  antimony dur ing  t h e  per iod  1967-1976. A cons iderable  
amount of l ead  and z i n c  were a l s o  produced a s  by-products i n  silver and gold 
ex t r ac t ion .  Small amounts o f  magnesite,  manganese, mercury, molybdenum, and 
tungsten : phosphate rock i n  t h e  Bahamas, Cuba and t h e  Netherlands A n t i l l e s ;  and a 
v a r i e t y  of o t h e r  i n d u s t r i a l  minera ls  i nc lud ing  s a l t ,  sand and g rave l ,  kao l in ,  
asbes tos ,  and gypsum were a l s o  obtained.  

The Region is a n e t  expor t e r  o f  s a l t .  For some o f  t h e  i s l a n d  c o u n t r i e s ,  t h i s  
commodity is a s i g n i f i c a n t  fore ign  exchange earner .  In  t h e  Turks and Caicos 
I s lands ,  f o r  example, sa l t  is t h e  only known mineral  wealth. 

A p o t e n t i a l l y  important  mineral  i n  t h e  i s l a n d  S t a t e s  and T e r r i t o r i e s  is t h e  
iron-bearing magneti te  and t i tanium-bearing i lmen i t e .  Cormnmly r e f e r r e d  t o  a s  beach 
sands, t he se  m e t a l l i f e r o u s  sands,  when processed,  y i e l d  t i t an ium dioxide ,  t h e  most 
important  component of t i t an ium.  

Another mineral product  o f  i nc reas ing  importance i n  some o f  t h e  i s l a n d s  is 
aggregate. F ine  aggrega te  i n  p a r t i c u l a r ,  is obta ined  from mining beach sands  i n  
almost a l l  t h e  i s l ands .  These a c t i v i t i e s ,  a l though they r ep re sen t  a s i g n i f i c a n t  
economic b e n e f i t ,  a r e  t h e  s i n g l e  most d e s t r u c t i v e  human a c t i v i t y  i n  terms of  beach 
e ros ion  i n  many o f  t h e  i s l ands .  

Beach mining ope ra t ions  have s e r i o u s l y  d i s tu rbed  c o a s t a l  and marine ecosystems. 
Where nursery o r  spawning grounds a r e  p re sen t ,  l o s s e s  i n  f i s h  s tock  may occur. In 
add i t i on ,  s e v e r a l  i s l a n d  c o u n t r i e s  i n  t h e  Region, i n  seeking  t o  e s t a b l i s h  o r  
i nc rease  tourism, r e l y  upon t h e  n a t u r a l  a t t r i b u t e s  of  unspoiled beaches, c l e a r  
waters ,  and c o r a l  r e e f s .  Sand and silt d i s tu rbed  by t h e  mining ope ra t ions  may not  
only cause temporary i n c r e a s e s  i n  t u r b i d i t y  of  t h e  water ,  bu t  may b lanket  ben th i c  
communities and smother c o r a l  r ee f  communities. 

The genera t ion  o f  waste and waste products  and t h e i r  management i n  t h e  mineral  
i ndus t ry ,  e s p e c i a l l y  wi th  regard t o  t h e  c o a s t a l  a r e a s ,  is of g r e a t  environmental 
concern, although t h e  s imple f a c t  t h a t  wastes  a r e  p re sen t  i n  t h e  environment does 
not  per s e  i n d i c a t e  po l lu t i on .  

Apart from t h e  environmental consequences of inadequate p r o t e c t i v e  measures i n  t h e  
e x p l o i t a t i o n  of mineral  resources ,  a l a r g e  number of  occupat iona l  d i s e a s e s  have been 
recorded i n  many S t a t e s  and T e r r i t o r i e s  of  t h e  Region. The most s e r i o u s  inc lude  
s i l i c o s i s ,  l ead  and a r s e n i c  poisoning,  and a s b e s t o s i s .  In Colombia, 13.6 per  cen t  



o f  the mining population i s  af fected by s i l i c o s i s .  Among the i n d u s t r i a l  workers, 
rates o f  5.2 per cent f o r  s i l i c o s i s ,  23 per cent fo r  asbestosis, and 10.3 per cent 
for lead poisoning are reported. 

3.7 Human settlements 

The Region i s  characterized by the uneven spa t i a l  d i s t r i b u t i o n  o f  i t s  population. 
Data on population density per country frequently do not show t h i s  c l ea r l y  because 
they do not r e f l e c t  the o f ten  very uneven d i s t r i b u t i o n  o f  population w i th in  a given 
country. This has t o  be taken i n t o  account when considering the apparently low 
density o f  the Region as a whole. 

The is lands o f  the An t i l l ean  Arc have reached such a h igh population density t ha t  

any s i gn i f i can t  fu r ther  increase i n  t h e i r  population would endanger t e i r  car ry ing 9 capacity. ( A l l  these is lands have more than 100 inhabitants per km , wi th  the 
exception o f  Cuba and the Dominican Republic, which have less; Barbados has over 
550/km .) As most o f  these is lands (w i t h  the exception o f  Cuba and the Dominican 
Republic) have few f la t lands,  the h igh population density r esu l t s  i n  a very 
intensive land use o f  h i l l s  and mountain slopes causing serious environmental 
degradation. 

I n  contrast  t o  the is lands, the cont inenta l  countr ies o f  the Region have a 
population density o f  s l i g h t l y  more than 25 inhabitants per km . Almost a l l  these 
countr ies have therefore r e l a t i v e l y  large t e r r i t o r i a l  reserves t o  accommodate an 
expansion o f  t h e i r  populations. E l  Salvador i s  an exception. I t s  l i m i t e d  
t e r r i t o r i a l  extenson, coupled wi th  rugged topography and a markedly high population 2 
density (169.5/km ), makes i t  very s im i l a r  t o  the h igh ly  populated is lands of the 
Caribbean. 

H is to r i ca l l y ,  the populations o f  t r o p i c a l  La t i n  America se t t l ed  i n  the valleys, 
plateaux, and watersheds o f  the highlands, i.e. i n  the less  humid lands where the 
ecological  condit ions favoured human l i f e .  I n  Central America these lands are 
e i ther  near the Pac i f i c  Coast o r  are hinter lands f a r  away from the coasts and 
separated by topographic barr iers .  

I n  recent times, the populat ion o f  the coastal  areas o f  the Region has experienced a 
marked increase, showing a continuous trend towards the occupation o f  these areas. 
As the population pressure w i l l  probably fur ther  increase, i f  adequate 
administrat ive measures are no t  taken, i t  could eas i l y  lead t o  unacceptable 
environmental and soc ia l  consequences. 

Venezuela and Colombia are the only countr ies w i th  trends o f  population increase i n  
the hinterlands. On the Caribbean coasts o f  these two countries, h igh increases i n  
population densi t ies occur only i n  very spec i f i c  areas, inf luenced p r i n c i p a l l y  by 
the expansion o f  ex i s t i ng  c i t i e s .  Due t o  the very low population dens i t ies  ex i s t i ng  
a t  present i n  the i n t e r i o r  p la ins  o f  these countr ies and expected growth ra tes o f  
lower magnitude, the foreseen stress i s  d i f f e r e n t  from tha t  o f  the Central American 
subregion. 

The population se t t l ed  i n  c i t i e s  and towns o f  over 20,000 inhabi tants  showed a 
marked growth, pa r t i cu l a r l y  i n  the 1950-1960 decade. The number o f  c i t i e s  increased 
by a fac tor  o f  2.5, whereas the populat ion o f  these c i t i e s  p r a c t i c a l l y  t r i p l e d  
dur ing the 1950-1970 period. 

The annual growth ra tes f o r  urban population were exceedingly h igh i n  comparison 
w i th  t o t a l  population growth f o r  the whole Region except f o r  the Bahamas and Belize, 



i n  the per iod 1960-1970, and Suriname throughout the two l a s t  decades. 
Nevertheless, r u r a l  population i n  the Region was s t i l l  preponderant i n  1970. 

The lowest urban growth ra tes  and urbanizat ion leve ls  correspond t o  the i nsu la r  
countr ies o f  which more than 45 per cent, i n  1970, d i d  not have urban centres o f  
20,000 inhabi tants or  more. On the other hand, the highest urban leve ls  were found 
i n  the nor th  and north-west region o f  South America. 

The la rges t  percentage increases, both i n  numbers o f  c i t i e s  and i n  population, 
occurred i n  c i t i e s  having populations between 500,000 and 1 m i l l i o n  inhabitants; up 
t o  1950, these were almost non-existent. However, i f  absolute numbers are 
considered, i t  becomes evident t ha t  there was a greater p r o l i f e r a t i o n  o f  the 
smaller-sized c i t i e s  than those w i th  populations between 20,000 and 50,000, whereas 
the largest  increases i n  populat ion occurred i n  medium-sized c i t i e s ,  i.e. those w i th  
populations between 100,000 and 500,000. These data suggest tha t  i f  the observed 
trend continues, the number o f  large-sized c i t i e s ,  i.e. those w i th  populations 
ranging between 500,000 and 1 mi l l i on ,  w i l l  increase s i g n i f i c a n t l y  by 1980. 

Density o f  occupancy f igures, taken as an i nd i ca t i on  o f  housing needs and the 
percentage o f  the populat ion covered by basic services, show ser ious d e f i c i t s  f o r  
most, i f  not a l l ,  o f  the countr ies o f  the Region. Between 1960 and 1970, no country 
had been i d e n t i f i e d  as having produced s u f f i c i e n t  dwel l ings t o  keep up w i t h  
demographic growth. A t  the beginning o f  the decade, Venezuela was one country whose 
annual housing production moat c lose ly  corresponded t o  demand (75 per cent o f  the 
required number). Mexico, however, produced annually 30 per cent of the required 
number during the decade. The equivalent f igures f o r  Costa Rica and Guatemala were 
27 and 9 per cent respect ively.  It i s  assumed tha t  these f igures re fer  l a rge l y  t o  
urban areas, since very few o f  the countr ies mentioned had r u r a l  housing programmes. 

In  urban areas the resu l t s  o f  t h i s  s i t ua t i on  are slums and squatter settlements, the 
l a t t e r  being more t y p i c a l  o f  the cont inenta l  countr ies and the former o f  the 
islands, although both types are present i n  a l l  countries. These "precarious 
settlements" have received considerable a t t en t i on  over recent years, both as objects 
o f  study and po l icy .  This i s  so because o f  the h igh propor t ion o f  the urban 
populat ion they house and t h e i r  rap id  growth rates, f requent ly greater than ove ra l l  
urban growth rates. I n  many cases, the uses o f  these areas have changed w i th  time, 
tending towards increased densi ty as spaces o r i g i n a l l y  u t i l i z e d  as one-family 
dwell ings are progressively subdivided. This represents a de te r io ra t ion  i n  the 
service/ inhabi tants r a t i o ,  which i s  accelerated t o  the extent t ha t  the maintenance 
o f  ex i s t i ng  services i s  neglected. 

Rapid growth o f  metropol i tan areas has impl ied i n  many countr ies the absorption o f  
ag r i cu l t u ra l  land by settlements. The only sett lement reserves l e f t  t o  Mexico City, 
for example, are a g r i c u l t u r a l  lands. It i s  ca lcu la ted t ha t  cu r ren t l y  40 per cent o f  
the population i s  s e t t l e d  i l l e g a l l y  on such lands, whi le by 1980, 26.5 per cent o f  
the ag r i cu l t u ra l  land around the c i t y  w i l l  have been absorbed by settlements. 
Simi lar  encroachment i s  a lso reported f o r  San Jose, Kingston, and Bogota. 

Urbanization can a lso increase problems o f  flooding, when deforesta t ion and large 
ear th  movements are not  accompanied by adequate drainage. This occurs, f o r  example, 
i n  Venezuela where i t  i s  estimated t ha t  25 per cent o f  sett lements o f  more than 
2,000 inhabi tants have a h igh  f lood potent ia l .  

Inadequate coverage o f  piped waste and sewerage systems determine, on the one hand, 
t h a t  an important p a r t  o f  the urban populat ion resor ts  t o  po l l u t ed  surface waters 
for  t h e i r  needs, and, on the other, tha t  sewerage i s  dumped d i r e c t l y  i n t o  the 
nearest water courses and o f ten  f inds  i t s  way i n t o  the underground water layers. 



Large metropoli tan a r e a s  make enormous demands on water r e sou rces ,  and sometimes 
sources  i n  t he  nearby surrounding a r e a s  do not s u f f i c e .  Wastage due t o  bad 
maintenance aggravates  t h e  problem. Increased i n f r a s t r u c t u r e  us ing  more d i s t a n t  
sources  not only a f f e c t s  c o s t s  but can a l s o  pre judice  a c t i v i t i e s  such a s  
a g r i c u l t u r e .  

The a v a i l a b i l i t y  of urban sewerage s e r v i c e s  has f a i l e d  t o  keep up with t he  ex tens ion  
and improvement i n  water supp l i e s ,  and t h e r e  is l i t l e ,  i f  any, sewerage s e r v i c e  
ou t s ide  t he  urban a r eas .  The s i t u a t i o n  appears  more c r i t i c a l  i n  t h e  i n s u l a r  
Caribbean where 60 per  cen t  of t h e  i s l a n d s  repor ted  few or  no s e r v i c e s .  The 
a v a i l a b l e  s t a t i s t i c s  i n d i c a t e  t h a t  t h e  percentage of populat ion connected t o  
sewerage systems remained s t a t i c  between 1970 and 1975. 

Air po l lu t i on  is becoming more and more important  i n  urban a r e a s  i n  t h e  Region, 
mainly a s  a  consequence of t h e  e f f l u e n t s  from i n d u s t r i a l  p l a n t s  and of  increased  
motorized t r anspo r t .  

Natural  d i s a s t e r s  c o n s t i t u t e  an a d d i t i o n a l  c o n s t r a i n t  on human se t t l emen t s .  The 
most common d i s a s t e r s  a f f e c t i n g  t h e  Region a r e  earthquakes,  vo lcanic  e rup t ions ,  
hur r icanes ,  and t r o p i c a l  s torms.  Their frequency and t h e  e x t e n t  of  damage they 
cause ( i n  terms o f  l o s t  l i v e s ,  destroyed proper ty  and d i s rup ted  f a b r i c  of t h e  
s o c i e t y )  r equ i r e  t h a t  a  s t r a t e g y  fo r  t h e i r  mi t i ga t ion  be adopted. This s t r a t e g y ,  
al though na t iona l  i n  p r i n c i p l e ,  r equ i r e s  a  g r e a t  dea l  of  in te r -count ry  co-operation, 
a s  it  can be based only on adequate d i s a s t e r  preparedness,  which is most f requent ly  
beyond t h e  economic c a p a b i l i t y  of t h e  sma l l e r  S t a t e s  and T e r r i t o r i e s .  

3.8 Tourism 

Tourism i n  t h e  Region is  most c l o s e l y  l i nked  t o  t h e  c o a s t a l  
c o u n t r i e s  such a s  Mexico and Venezuela c o a s t a l  tourism 
r e l a t i v e l y  secondary i n  economic terms. 

environment, a l though i n  
and r e c r e a t i o n  may be 

While Mexico dominates t h e  Region's t o u r i s t  i ndus t ry  i n  terms of  " t o u r i s t  a r r i v a l s " ,  
t h e  economic and environmental s i g n i f i c a n c e  o f  tourism is much g r e a t e r  f o r  some o f  
t h e  small  S t a t e s  and T e r r i t o r i e s  o f  t h e  i n s u l a r  Caribbean. In t h e  Bahamas, f o r  
i n s t ance ,  tourism c o n t r i b u t e s  77 per  c e n t  of  t h e  c o u n t r y ' s  g ros s  domestic product.  
The f i g u r e s  f o r  Antigua a r e  40 t o  50 per  cen t ,  f o r  Barbados 20 per  c e n t ,  f o r  Jamaica 
6 per  c e n t ,  i n d i c a t i n g  t h e  importance o f  tourism t o  t h e s e  c o u n t r i e s ,  but  a l s o  t h e i r  
v u l n e r a b i l i t y  t o  t h e  f l u c t u a t i o n s  i n  t h e  t o u r i s t  market. 

Bene f i t s  from tourism a r e  f r equen t ly  ques t ionable ,  a s  development o f  tourism can 
have unpleasant  economic, eco log ica l ,  s o c i a l ,  and c u l t u r a l  s i de -e f f ec t s .  I t  o f t e n  
r e s u l t s  i n  i n f l a t e d  land  values.  High wages i n  t o u r i s t  i n d u s t r i e s  o f t e n  l u r e  
l aboure ra  out  of menial,  bu t  e s s e n t i a l  jobs ,  and r e s u l t  i n  a l i e n a t i o n  o f  
a g r i c u l t u r a l  land when small farmera l e a v e  t h e i r  land t o  work i n  urban t o u r i s t  
a reas .  Governments must spend s i g n i f i c a n t  amounts on i n f r a s t r u c t u r e ,  such a s  power, 
roads,  and s a n i t a t i o n  f o r  t o u r i s t  complexes; t h i s  is o f t e n  counted as a s o c i a l  
c o s t ,  bu t  i t  can a l s o  permit  ex tens ion  o f  t he se  s e r v i c e s  t o  t h e  l o c a l  populat ion,  by 
v i r t u e  of economies of s c a l e ,  and t h e r e f o r e  t h e r e  is a s o c i a l  b e n e f i t  i n  t h i s  
ca tegory  of  expenditure.  High import b i l l s  f o r  cons t ruc t ion  ma te r i a l ,  food and 
beverages, and f u r n i t u r e  a r e  endemic t o  t h e  Caribbean t o u r i s t  i ndus t ry ,  and r e f l e c t  
t h e  i n a b i l i t y  t o  c r e a t e  and e x p l o i t  s i g n i f i c a n t  l i n k s  wi th  t h e  n a t i o n a l  economy. 

Tourism  stimulate^ c o n t a c t s  and exchange o f  i d e a s  among people o f  d i f f e r e n t  
c u l t u r e s ,  bu t  it can,  and f r equen t ly  does,  l e a d  t o  resentment  and e ros ion  of  l o c a l  
va lues  and customs e s s e n t i a l  t o  t h e  s o c i a l  s t r u c t u r e  o f  t h e  indigenous population. 



The e f f e c t s  on coas ta l  resources, which prov ide the bas is  fo r  shore-based tourism, 
are  usua l ly  on water q u a l i t y .  Local p o l l u t i o n  occurs when t o u r i s t  i n f l uxes  cause 
waste loadings t o  exceed seasonal maxima; occasional ly  s h e l l f i s h  beds are af fected.  
A p a r t i c u l a r l y  important  problem i n  the  Caribbean i s  the  p a r t i a l  des t ruc t i on  o f  
c o r a l  r e e f s  through v i s i t o r - r e l a t e d  damage; Bucco Reef i n  Tobago i s  a c l a s s i c  
example. 

3.9 Transport 

Marit ime t ranspor t  i s  the  major t ranspor t  a c t i v i t y  o f  reg iona l  relevance, and 
because o f  the  s t rong  dependence o f  the  Region on imports and exports, p o r t s  and 
harbours p lay  an important  r o l e  i n  the  economics o f  the  Region. 

Po r t s  and harbours are  l a r g e  d i r e c t  consumers o f  coas ta l  space, i n c l u d i n g  areas f o r  
i n f r a s t r u c t u r e .  The r i s k  o f  s p i l l s ,  discharge o f  noxious fumes, explosions, o r  f i r e  
requ i res  the  use o f  sa fe ty  exclusion areas. Por ts  a c t  as magnets, a t t r a c t i n g  t h e  
working populat ion, who wish t o  minimize t h e i r  t ranspor t  cos ts  t o  work; t h i s ,  i n  
turn,  a t t r a c t s  commercial enterpr ise,  p a r t i c u l a r l y  serv ices,  which have a ready 
market. 

Petroleum p lays  a p a r t i c u l a r l y  l a r g e  p a r t  i n  t h e  t ranspor t  economy of those i s l a n d s  
States t h a t  a re  near con t inen ta l  o i l  and gas resources, o r  t h a t  a re  s u f f i c i e n t l y  
c lose  t o  u l t i m a t e  markets t o  be u t i l i z e d  as trans-shipment and intermediate 
processing p o i n t s  f o r  crude being imported i n t o  North America; T r in idad  and Tobago, 
the  Netherlands A n t i l l e s ,  and the Bahamas a r e  cases i n  po in t .  Add i t i ona l l y ,  many o f  
the  i s l a n d  States and T e r r i t o r i e s  operate r e f i n e r i e s  f o r  t h e i r  own needs, so there  
i s  a twofo ld  need f o r  o i l  te rmina ls  throughout the  Region. 

The concept o f  t he  "Free Trade Zonew o r  "Free Por tN has induced extensive i n d u s t r i a l  
development i n  some areas o f  the  Caribbean. I n  Colombia, f o r  example, t he  P o r t  o f  
Bar ranqu i l la ,  a f r e e  zone which s t a r t e d  as a commercial cent re  i n  1964, has become 
an i n d u s t r i a l  and manufacturing complex o f  70 companies w i t h  16,000 employees. I n  
Panama, the  Colon Free Zone, f i r s t  es tab l ished i n  1948, now employs more than 5,500 
regu la r  workers and 1,000 lgoccasionaln workers. This d i s t r i b u t i o n  and l i g h t  
manufacturing area now has a business volume o f  1.5 b i l l i o n  d o l l a r s  per  year. 

Coastal area land use v a r i e s  s i g n i f i c a n t l y  depending on the  type o f  ports.  Cer ta in  
categor ies o f  f a c i l i t i e s  requ i re  l a r g e  exc lus ion areas o r  remote s i t i n g  because o f  
p o t e n t i a l  hazards associated w i t h  the  commodities handled (e.g. LNG, and LPG). I n  
o ther  cases f a c i l i t i e s  may be land- intensive because o f  storage requirements. This 
holds t r u e  f o r  tank farms used f o r  the  storage of  crude o i l  o r  r e f i n e d  products. It 
i s  a l so  t r u e  o f  s torage areas associated w i t h  container terminals,  though n o t  t o  as 
great  an ex tent  as f o r  petroleum. 

Dur ing the  second h a l f  o f  the  1970s, there has been a marked increase i n  the  
development o f  container te rmina ls  i n  the  Region. 

The environmental cons t ra in t s  r e l a t e d  t o  the fast-expanding mar i t ime t ranspor t  
inc lude p o l l u t i o n  of  coas ta l  waters as a r e s u l t  o f  opera t iona l  losses dur ing  l oad ing  
and unloading operat ions (crude o i l ,  b u l k  chemicals, ores) and o f  accidents 
i n v o l v i n g  l o s s  o f  substances t h a t  could a f f e c t  the  marine ecosystems. 

The development o f  trans-shipment te rmina ls  i n  the  Region i s  a cause f o r  spec ia l  
concern. A t  these terminals,  which are  designed t o  ca te r  f o r  vessels o f  deeper 
d ra f t ,  smaller tankers dest ined f o r  the  north-eastern coast o f  North America are  
f i l l e d  w i t h  crude o i l  from very l a rge  crude c a r r i e r s .  They themselves are  no t  



l i k e l y  to  increase the present pa t te rn  o f  accident r i sks ,  but the density o f  the 
smaller tankers most probably w i l l .  This i s  especial ly  the case when they pass 
through waters such as the Mona Passage. 



4. SUGGESTED STRATEGY FOR ACTION 

Development i s  being i nc reas ing l y  understood t o  be the use o f  n a t u r a l  resources i n  
such a manner as t o  improve the q u a l i t y  o f  l i f e  o f  t he  m a j o r i t y  o f  the  populat ion,  
espec ia l l y  t he  disadvantaged. I m p l i c i t  i n  t h i s ,  there i s  a need f o r  increased 
popular p a r t i c i p a t i o n ,  more equ i tab le  d i s t r i b u t i o n  o f  benef i ts ,  increased access t o  
resources and s u s t a i n a b i l i t y  o f  the development process over the  l ong  term. 

It has been widely es tab l ished t h a t  the  achievement o f  meaningful (and sustainable)  
development i nvo l ves  the  a p p l i c a t i o n  o f  sound environmental management. 

Sound environmental management requ i res  i n t e g r a t i o n  o f  the  environmental dimension 
i n t o  the development process. This i n teg r ,a t i on  i s  suggested as the  basic ob jec t i ve  
of the Act ion Plan f o r  the  Caribbean Environment Programme. 

4.1 Goals and ob jec t i ves  

The Act ion  Plan should prov ide a framework f o r  a c t i v i t i e s  r e q u i r i n g  reg iona l  
co-operation i n  order t o  st rengthen the c a p a b i l i t y  of each country t o  implement 
sound environmental management and thus t o  achieve sustainable development fo r  the  
people o f  the Region. I n  order t o  achieve these goals and ob jec t ives ,  the 
co-operation should s p e c i f i c a l l y  inc lude:  

assistance t o  the  smal ler  ( i s l and )  States and T e r r i t o r i e s ;  

use o f  t he  Region's (scarce) human, f i n a n c i a l  and n a t u r a l  resources through 
techn ica l  co-operation between developing coun t r i es  (TCDC) ; 

reg iona l  se l f - re l i ance  through the shar ing  o f  experience on common problems; 

co-operation on problems o f  t ransna t iona l  o r  i n t e r n a t i o n a l  nature, i n c l u d i n g  
n a t u r a l  and man-induced disasters;  

s t imu la t i on  and co-ordinat ion o f  i n t e r n a t i o n a l  assistance a c t i v i t i e s ;  

s t rengthening o f  the  e x i s t i n g  n a t i o n a l  and subregional  i n s t i t u t i o n s ;  

demonstration o f  t he  Region's apprec ia t ion  o f  the  importance o f  the  
environment/development process; 

increas ing p u b l i c  i n t e r e s t  i n ,  and awareness o f  the  environment/development 
process. 

Substantive a c t i v i t i e s  

Environmental assessment: 

Assessment o f  the  environmental processes o f  t he  Region i s  incomplete. Because 
sound a c t i o n  requ i res  an understanding o f  the  i n t r i c a t e  l i n k s  between development 



and the environment, there  e x i s t s  a need for  cont inuing systematic assessment o f  the 
main fac to rs  i n f l uenc ing  environmental q u a l i t y .  Among the tasks t h a t  should be 
performed are the fo l l ow ing  : 

Assessment o f  n a t i o n a l  and subregional c a p a b i l i t i e s  t o  i nves t i ga te  and manage 
environmental processes, i nc lud ing  s c i e n t i f i c  and admin i s t ra t i ve  i n s t i t u t i o n s ,  
manpower, research f a c i l i t i e s ,  and equipment; 

I d e n t i f i c a t i o n  o f  i n s t i t u t i o n s  w i t h  a  p o t e n t i a l  t o  serve as "centres of 
excellence" i n  p a r t i c u l a r  d i s c i p l i n e s  and as (sub) reg iona l  a c t i v i t y  centres 
co-ordinat ing spec i f i c  in ter -count ry  pro jec ts ;  

Co l l ec t i on  and ana lys is  o f  data on the q u a l i t y  o f  the  environment and on the 
process i n f l u e n c i n g  t h i s  q u a l i t y ;  

Assessment o f  c h a r a c t e r i s t i c s  o f  n a t u r a l  and man-induced d i sas te rs  and of  
oppor tun i t ies  t o  m i t i g a t e  and respond t o  t h e i r  consequences; 

Co l l ec t i on  and ana lys is  o f  data on resource p o t e n t i a l  o f  the  Region; 

Analys is o f  data on competing demands f o r  resource u t i l i z a t i o n ;  

Assessment management p rac t i ces  t o  enable States and T e r r i t o r i e s  t o  make 
e f fec t i ve  use o f  data obtained on environmental cha rac te r i s t i cs .  

Groups o f  States and T e r r i t o r i e s  w i t h i n  the  Region have d i s t i n c t i v e  assessment 
needs, t h a t  should rece ive  spec ia l  a t t e n t i o n  w i t h i n  the  framework o f  the  Act ion  
Plan. This i s  p a r t i c u l a r l y  so i n  the  case o f  t he  is lands,  t he  e n t i r e  area of which 
can be considered a  coas ta l  zone. 

Data c o l l e c t e d  through the  var ious assessment a c t i v i t i e s ,  i n  p a r t i c u l a r  those on 
research and management prac t ices ,  should be disseminated throughout the  Region. 

Environmental management: 

The key t o  sustainable, environmentally-sound development i s  t he  management o f  t he  
resource base. Such management should take i n t o  account the  c a r r y i n g  capac i ty  of  
t he  environment, the  goals o f  development as def ined by re levan t  n a t i o n a l  
au tho r i t i es ,  and the economic f e a s i b i l i t y  o f  t h e i r  implementation. 

Most o f  the  Region's environmental needs can best  be s a t i s f i e d ,  and w i l l  continue t o  
be p r i n c i p a l l y  d e a l t  w i t h ,  by i n d i v i d u a l  States and T e r r i t o r i e s .  Regional and 
subregional  co-operative ac t ion ,  however, can strengthen and supplement n a t i o n a l  
e f f o r t s ,  p a r t i c u l a r l y  i n  a t tend ing t o  j o i n t  concerns which by t h e i r  na ture  l i e  
outs ide  the  c o n t r o l  o f  any s i n g l e  country. Sands t h a t  nour ish  a  count ry 's  beaches, 
f o r  example, la rvae e s s e n t i a l  f o r  i t s  f i s h i n g  indust ry ,  an o i l  s p i l l ,  a  n a t u r a l  
d isas ter ,  may a l l  c ross  i n t e r n a t i o n a l  boundaries. I n  add i t ion ,  co-operative 
reg iona l  and subregional  a c t i o n  can be espec ia l l y  b e n e f i c i a l  t o  the  States and 
T e r r i t o r i e s ,  which have a  l i m i t e d  c a p a b i l i t y  t o  deal  w i t h  environmental problems. 

Possib le types of r e g i o n a l  and subregional  ac t i on  a re  numerous, i n c l u d i n g  
i n t e r n a t i o n a l  consu l ta t ions ,  co-operative research, networking o f  n a t i o n a l  
i n s t i t u t i o n s ,  and many others. Although spec i f i c  ac t ions  can on ly  be chosen by the  
p a r t i c i p a t i n g  Governments, t he  f o l l o w i n g  appear t o  present  important  oppor tun i t i es  
f o r  reg iona l  o r  subregional  co-operation: 



Strengthening or  expanding the relevant ongoing nat iona l ,  regional  or  
in te rna t iona l l y  supported development a c t i v i t i e s  which demonstrate sound 
environmental management pract ices ; 

Co-ordination o f  na t iona l  research and development a c t i v i t i e s  f o r  improving the 
qua l i t y  and quant i ty  o f  ag r i cu l t u ra l  products needed p r ima r i l y  for l o c a l  
consumption, inc lud ing s o i l  management and b i o l og i ca l  pest con t ro l  techniques; 

Co-operation i n  the explorat ion and u t i l i z a t i o n  o f  f i sher ies  and fo res t  
resources t o  achieve the most r a t i o n a l  u t i l i z a t i o n  on a sustainable basis; 

Co-operation on preparedness f o r  na tu ra l  d isasters  and measures t o  m i t iga te  
t h e i r  consequences; 

Research on, and development o f ,  l o c a l l y  appl icable low waste and p o l l u t i o n  
con t ro l  technologies; 

Studies on the environmental, soc i a l  and c u l t u r a l  e f f ec t s  o f  tourism and the 
development o f  a l te rna t i ve  s t ra teg ies f o r  tourism development; 

Harmonization o f  p o l i c i e s  on the management o f  w i l d l i f e ,  genetic resources, and 
na tu ra l  habi tats;  

Co-operation on devis ing a l te rna t i ve  development pat terns appropriate for 
condi t ions i n  the Region; 

Co-operation on improving the na t iona l  capab i l i t y  t o  assess the environmental 
impact o f  development proposals; 

Consultations on incorporat ing the environmental dimension i n  the planning and 
implementation o f  development programmes. 

There i s  a need t o  develop management techniques t a i l o r e d  t o  the spec ia l  
requirements o f  groups o f  States and Te r r i t o r i es  w i t h i n  the Region. D i s t i nc t i ve  
techniques are espec ia l ly  needed by is lands because o f  the f r a g i l i t y  o f  t h e i r  
ecosystems and t h e i r  p a r t i c u l a r l y  l i m i t e d  car ry ing capacit ies. 

Environmental l eg i s l a t i on :  

Environmental l e g i s l a t i o n  i s  an important management t o o l  i n  the hands o f  na t iona l  
policy-makers and planners. I n  order t o  f a c i l i t a t e  the harmonization o f  na t iona l  
l e g i s l a t i o n  re la ted  t o  environmental issues, i n  pa r t i cu l a r  l e g i s l a t i o n  regu la t ing  
na t iona l  a c t i v i t i e s  t ha t  may a f f e c t  t e r r i t o r i e s  beyond the con t ro l  o f  na t iona l  
j u r i sd i c t i on :  

(a )  Assistance should be provided, t o  States and Te r r i t o r i es  requesting it, i n  
analysing t h e i r  needs f o r  new o r  revised environmental l eg i s l a t i on ;  

(b)  Assistance should be provided, as appropriate, t o  a i d  States and Te r r i t o r i es  i n  
exchanging informat ion on na t iona l  environmental l eg i s l a t i on .  

For the implementation o f  the Action Plan f o r  the Caribbean Environment Programme, a 
formal regional  l e g a l  agreement i s  desirable i n  order to: 

(a)  provide a l ega l  framework f o r  implementing the Action Plan; 



( b )  create a l e g a l  bas is  fo r  f inanc ing the Act ion  Plan and the i n s t i t u t i o n s  
p a r t i c i p a t i n g  i n  i t  on the reg iona l ,  subregional,  and n a t i o n a l  leve ls .  

A formal l e g a l  agreement, i f  es tab l ished f o r  the  above purposes, might a lso  he lp  i n  
accomplishing a number o f  other ob jec t i ves  such as: 

(a )  Prov id ing a framework f o r  harmonizing n a t i o n a l  l e g i s l a t i o n s  and creat ing,  as 
necessary, new l e g i s l a t i o n s ,  r e l a t i n g  t o  environmental problems; 

(b) Prov id ing a forum f o r  regu lar  (pe r iod i c )  h igh- leve l  consu l ta t i on  among 
p a r t i c i p a t i n g  Governments on implementation o f  the Act ion  Plan; 

( c )  Es tab l i sh ing  gu ide l ines  f o r  co-ord inat ing  environmental programmes and 
i n s t i t u t i o n s  a t  the  reg iona l  and subregional  leve ls ;  

( d l  S t imula t ing  accession by more Governments w i t h i n  the  Region t o  e x i s t i n g  g loba l  
and reg iona l  conventions re levan t  t o  the  environmental issues o f  the Region. 

Various opt ions a re  a v a i l a b l e  f o r  the  form o f  such a reg iona l  l e g a l  agreement: 
convention, dec la ra t i on  o f  p r i n c i p l e s ,  e tc .  (10). 

4.3 Support ing measures 

A hos t  o f  measures would be requ i red  t o  ensure the  f u l l  support f o r  and the  
harmonious development o f  t he  substant ive components o f  t he  Act ion  Plan. 

Pub l ic  awareness: 

Notwithstanding t h e  need f o r  sound l e g i s l a t i o n ,  adequate care and management o f  the  
environment can on ly  be achieved w i t h  the  he lp  o f  the e n t i r e  populat ion. C lear ly ,  
there fore ,  there i s  need f o r  a h igh  l e v e l  o f  awareness o f  t he  environment and i t s  
problems, p a r t i c u l a r l y  those caused by the  ac t i ons  o f  human beings. To accomplish 
t h i s  end, the  Act ion  P lan should i nc lude  an extensive programme o f  environmental 
education t o  o f f e r  t h e  popu la t ion  c o r r e c t  i n fo rma t ion  and d i s p e l  p re jud ices  and 
change a t t i t u d e s  and h a b i t s  which a t  present  have a negat ive  impact on the  
environment. 

The awareness component o f  t he  Act ion  Plan should i nc lude  a t  l e a s t  the  fo l lowing:  

(a)  Educational programme, a t  a l l  l e v e l s ,  c l o s e l y  r e l a t e d  t o  l o c a l  socio-economic 
and eco log ica l  cha rac te r i s t i cs ;  

( b )  I nc lus ion  o f  an environmental education component i n  primary, secondary and 
higher education; 

( c )  Specia l  environmental t r a i n i n g  programmes f o r  p ro fess iona ls ,  technic ians,  
decision-makers, teachers, maas media pro fess iona ls ,  engineers, etc.; 

(d)  Specia l  m a t e r i a l  on environment prepared f o r  and used by schools, mass media, 
and non-governmental organizat ions.  

The appropr iate i n f r a s t r u c t u r e  should be developed t o  prov ide l o g i s t i c  and f i n a n c i a l  
support f o r  t h i s  component o f  the  Act ion  Plan. 



I n s t i t u t i o n a l  arrangements: 

The concrete r esu l t s  o f  the Action Plan depend on act ion a t  regional ,  subregional, 
and nat iona l  levels.  I t  i s  therefore important t o  i d e n t i f y  and develop appropriate 
i n s t i t u t i o n a l  capab i l i t i e s  and co-ordinating mechanisms a t  each o f  these leve ls .  
The fol lowing components seem essent ia l  f o r  t h i s  task. 

(A) Regional Co-ordinating Un i t  (RCU) 

A cen t ra l  reg ional  co-ordinating u n i t  (RCU) w i l l  be necessary t o  ensure the t imely 
and harmonious implementation o f  the Action Plan. 

The RCU should operate under the au thor i t y  o f  the organizat ion t o  which the 
Governments o f  the States and Te r r i t o r i es  pa r t i c i pa t i ng  i n  the Act ion Plan w i l l  
assign the ove ra l l  task o f  co-ordinating i t s  implementation. Some of the options 
ava i lab le  t o  the Governments i n  se lec t ing  t h i s  organization: UNEP, ECLA, an 
ex i s t i ng  or  newly-created reg ional  organization. 

The p r i n c i p a l  funct ion o f  RCU should be technical, i.e. the development and 
co-ordination o f  the work o f  nat ional ,  subregional and raq ional  i n s t i t u t i ons .  

The RCU should not  i t s e l f  conduct research. However, i t  should serve as a r e f e r r a l  
system f o r  the dissemination o f  informat ion on resu l t s  obtained through the Action 
Plan and as a centre which could organize a i d  t o  par t i c ipan ts  i n  the Act ion Plan i n  
so lv ing t h e i r  spec i f i c  environmental problems. 

The s t a f f  o f  the RCU should be rec ru i ted  from the nat iona ls  o f  the States and 
Te r r i t o r i es  pa r t i c i pa t i ng  i n  the Act ion Plan. 

The suggested l i n k s  of the RCU w i t h  the other s t ructures p a r t i c i p a t i n g  i n  the 
implementation o f  the Act ion Plan are shown i n  f igures 2 and 3. 

The RCU should be phys ica l l y  located i n  the Wider Caribbean Region. I n  s i t i n g  the 
RCU the fo l lowing should be s p e c i f i c a l l y  kept i n  mind: 

- l o c a l l y  ava i lab le  support from the organizat ion under whose au thor i t y  RCU 
operates; 

- su i tab le  telecommuncation and t r a v e l  condit ions; 

- other fac tors  bearing on the costs o f  RCU1s functioning. 

(B)  National  Focal Point  (NFP) 

The ac t i ve  pa r t i c i pa t i on  and co-operation o f  the States and Te r r i t o r i es  i s  the basic 
p re requ is i te  f o r  the success o f  the Action Plan. I n  order t o  achieve an e f f i c i e n t  
and well-co-ordinated co-operation, a na t iona l  f oca l  po i n t  (NFP) t o  deal  w i th  a l l  
matters relevant t o  the Act ion Plan, should be established (or  an ex i s t i ng  s t ructure 
should be assigned t h i s  task) a t  a h igh l e v e l  i n  each o f  the p a r t i c i p a t i n g  States 
and Terr i tor ies .  

The r o l e  of the na t iona l  f oca l  po in ts  should be: 

- t o  co-ordinate the i npu t  o f  t h e i r  na t iona l  i n s t i t u t i o n s  i n t o  the Action Plan; 

- t o  maintain l i n k s  w i th  the cen t ra l  co-ordinating u n i t  o f  the Act ion Plan. 



o r g m i z a t i o n  assigned with 
r e s p o n s i b i l i t y  t o  implement 

the  Action P l ~ n  

R C U  : Regional Co-ordinating Unit 

NFP : National Focal Point  

N1 : National I n s t i t u t i o n  

R l  : Regional I n s t i t u t i o n  (organizat ion)  

SRI : Subregional I n s t i t u t i o n  (organizat ion)  

Note : l i n k s  with in ternat iona l  orgenizat ion not indicated i n  
t h i s  s i m p l i f i e d  scheme 

Figure 2 : Communication l inks  on po l i cy  matters 



RCU : Regional Co-orainating uni t  
N1 : National I n s t i t u t i o n  
RI : Regional I n s t i t u t i o n  (organizat ion)  
SKI : Subregional I n s t i t u t i o n  (organizat ion)  
RAC : Regional A c t i v i t y  Centre 

t o t e  : l i n k s  with internat ional  organizat ions  not  ino icated  
i n  t h i s  s i m p l i f i e d  scheme 

Figure 3 : Communication l i n k s  on t e c h n i c a l  matters  
(implementation o f  s p e c i f i c  a c t i v i t i e s  through networks) 



(C) Na t iona l  I n s t i t u t i o n s  (NI )  

Na t iona l  i n s t i t u t i o n s  (NI)  d e s i g n a t e d  by t h e i r  Governments shou ld  p rov ide  t h e  
i n s t i t u t i o n a l  b a s i s  f o r  t h e  a c t i v i t i e s  agreed  upon between t h e  Governments a s  
components o f  t h e  Act ion P lan .  They shou ld  be t h e  p r i n c i p a l  e x e c u t a n t s  of  s p e c i f i c  
a c t i v i t i e s  w i t h i n  t h e  Act ion Plan.  

In  o r d e r  t o  a l low f o r  t h e i r  f u l l  p a r t i c i p a t i o n  i n  agreed  a c t i v i t i e s ,  t e c h n i c a l  and 
manager ia l  a s s i s t a n c e  (equipment ,  t r a i n i n g ,  e t c . )  shou ld  be p rov ided  through t h e  
Ac t ion  P lan  t o  t h o s e  n a t i o n a l  i n s t i t u t i o n s  r e q u i r i n g  it. 

( D )  Subreg iona l  and Regional  I n s t i t u t i o n s  ( O r g a n i z a t i o n s )  

The e x i s t i n g  s u b r e g i o n a l  ( c o v e r i n g  on ly  p a r t s  o f  t h e  Wider Car ibbean Region) and 
r e g i o n a l  i n s t i t u t i o n s  shou ld  be used t o  t h e  maximum p o s s i b l e  e x t e n t  f o r  t h e  
implementat ion o f  s p e c i f i c  a c t i v i t i e s  o r  f o r  t h e  c o - o r d i n a t i o n  o f  t h e i r  
implementat ion.  

Whenever n e c e s s a r y ,  a  n a t i o n a l  i n s t i t u t i o n  cou ld  a l s o  assume a  s u b r e g i o n a l  o r  
r e g i o n a l  r o l e .  

Techn ica l  and manager ia l  a s s i s t a n c e  s h o u l d  be  p rov ided  th rough  t h e  Act ion P lan  t o  
t h e  s u b r e g i o n a l  and r e g i o n a l  i n s t i t u t i o n s  p a r t i c i p a t i n g  i n  it. 

(E) Networking 

I n  p r i n c i p l e ,  each o f  t h e  a c t i v i t i e s  a g r e e d  as p a r t  o f  t h e  Ac t ion  P lan  s h o u l d  be 
c a r r i e d  o u t  by s e v e r a l  n a t i o n a l  i n s t i t u t i o n s  (NI) l o c a t e d  i n  t h e  v a r i o u s  S t a t e s  and 
T e r r i t o r i e s  o f  t h e  Region. They s h o u l d  be  l i n k e d  i n  networks  o f  co-opera t ing  
i n s t i t u t i o n s .  

The r e g i o n a l  (RI )  and s u b r e g i o n a l  i n s t i t u t i o n s  (SRI) p a r t i c i p a t i n g  i n  s p e c i f i c  
a c t i v i t i e s  shou ld  be a l s o  c o n s i d e r e d  a s  members o f  t h e  networks .  

One member o f  each network shou ld  assume t h e  r o l e  o f  t h e  r e g i o n a l  a c t i v i t y  c e n t r e  
(RAC) f o r  t h a t  network and c o - o r d i n a t e  t h e  a c t i v i t y  f o r  which t h e  network was 
e s t a b l i s h e d .  

S e v e r a l  o p t i o n s  cou ld  be  i d e n t i f i e d  f o r  t h e  t y p e  o f  o p e r a t i v e  l i n k s  between t h e  
p a r t i c i p a n t s  i n  t h e  implementat ion o f  t h e  Act ion P lan  ( f i g u r e  3): 

a  regionwide o p t i o n  would e s t a b l i s h  d i r e c t  l i n k s  between t h e  r e g i o n a l  ( c e n t r a l )  
co -ord ina t ing  u n i t  and each  n a t i o n a l ,  r e g i o n a l  and s u b r e g i o n a l  i n s t i t u t i o n ;  

a  s u b r e g i o n a l  o p t i o n  would e s t a b l i s h  l i n k s  between t h e  r e g i o n a l  ( c e n t r a l )  
co -ord ina t ing  u n i t  and s e v e r a l  r e g i o n a l  and s u b r e g i o n a l  i n s t i t u t i o n s ,  e a c h  o f  
which would i n  t u r n  e s t a b l i s h  l i n k a g e s  w i t h  i n s t i t u t i o n s  i n  a s p e c i f i e d  
g e o g r a p h i c a l  a r e a ;  

a  t h i r d  o p t i o n  r e l i e s  on i d e n t i f i c a t i o n  o f  n a t i o n a l  i n s t i t u t i o n s  which cou ld  
assume t h e  r o l e  of  r e g i o n a l  a c t i v i t y  c e n t r e  (RAC), each  hav ing  s p e c i a l  e x p e r t i s e  
o r  f a c i l i t i e s  q u a l i f y i n g  i t  t o  d e a l  w i t h  a  p a r t i c u l a r  s u b j e c t  a r e a .  For  each  
a c t i v i t y  w i t h i n  t h e  Ac t ion  P l a n ,  t h e  r e g i o n a l  c o - o r d i n a t i n g  u n i t  would e s t a b l i s h  
l i n k a g e  p r i n c i p a l l y  w i t h  t h e  RAC,  which would i n  t u r n  c o - o r d i n a t e  t h e  a c t i v i t i e s  
o f  o t h e r  i n s t i t u t i o n s  p u r s u i n g  t h a t  a c t i v i t y .  



(F)  I n t e r n a t i o n a l  Organizat ions 

The a s s i s t a n c e  o f  t h e  i n t e r n a t i o n a l  o rgan iza t ions ,  i n  p a r t i c u l a r  those  belonging t o  
t h e  United Nations system, is e s s e n t i a l  f o r  t h e  implementation of  t h e  Action Plan 
and the re fo re ,  t h e i r  t e chn ica l  and managerial support  f o r  s p e c i f i c  p r o j e c t s  should 
be s o l i c i t e d .  

F inancia l  arrangements: 

F inanc i a l  support  fo r  t h e  a c t i v i t i e s  i d e n t i f i e d  a s  p a r t  of t h e  Action Plan, should 
come from p a r t i c i p a t i n g  Governments, i n t e r n a t i o n a l  and reg ional  organiza t ions ,  and 
non-govermnental organiza t ions .  

The c r e a t i o n  of  a  Regional Trust  Fund should be considered i n  order  t o  provide a  
s u i t a b l e  f i n a n c i a l  b a s i s  f o r  t h e  implementation of t h e  Action Plan i n  t h e  long term. 
The Trust  Fund could be c o n t r o l l e d  by a  Council o f  Min i s t e r s  drawn from t h e  Region 
on t h e  b a s i s  of  a  predetermined formula ensur ing  e q u i t a b l e  geographical  
d i s t r i b u t i o n .  Funds would be d isbursed  d i r e c t l y  from t h e  Trus t  Fund t o  t h e  
p a r t i c i p a t n t s  i n  t h e  var ious  p r o j e c t s .  The Trus t  Fund should be administered by t h e  
organiza t ion  t o  which t h e  Governments of  t h e  Caribbean S t a t e s  and T e r r i t o r i e s  w i l l  
a s s ign  t h e  o v e r a l l  t a s k  o f  co-ordinat ing t h e  implementation o f  t h e  Action Plan 
according t o  t h e  terms o f  r e f e r ence  ( f i n a n c i a l  r u l e s )  adopted by those  c o n t r i b u t i n g  
t o  t h e  Trus t  Fund. 

Although t h e  u l t ima te  aim is t h a t  t h e  Action Plan should be f i n a n c i a l l y  
se l f - suppor t ing ,  t h e  United Nations System should i n i t i a l l y  provide a  s u b s t a n t i a l  
f i n a n c i a l  con t r ibu t ion ,  progress ive ly  decreas ing  a s  t h e  Governments of  t h e  Region, 
through a Trus t  Fund o r  o t h e r  mechanism, assume f u l l e r  f i n a n c i a l  r e s p o n s i b i l i t y .  
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Table 5 : Manufacturing in  1976 ( in  thousand metric tonnes). Source: United Nations S ta t i s t i ca l  Yearbook, 1977 (11) 

Total Heat Sugar N i  trogenoua Total Hood Cement 
F e r t i l i z e r s  

( '000 metric tone) ('000 m3) ('000 metric tons) 

Antigua 
B a h ~ a a  
Barbadoe 
Belize 
Br i t i sh  Virgin 
Cayman Islands 
Colombia 
Costa Rica 
Cuba 
Dominica 

Islands 

Dominican Republic 
El Salvador 
French Guiana 
Grenada 
Guadeloupe 
Guatemala 
Guyana 
Ha i t i  
Hondur a8 
Jamaica 
Martinique 
Mexico 
Hontaerrat 
Netherlands An t i l l e s  
Nicaragua 
Panama 
Puerto Rico 
St .  Kitto-Nevia-Angullla 
St .  Lucia 
St.  Vincent 
Sur inane 
Trinidad and Tobago 
lurks  and Caicoa Islands 
United Sta te8  of America 
United S ta t e s  Virgin Islands 
Venezuela 



Table 6 : Consumption of selected commodities in 1976 (in thousand metric tonnes). 
Source: United Nations Statistical Yearbook, 1977 (11) 

. Sugar Cot ton S tee l  Nitrogen F e r t i l i z e r  
('000 metric tone) ('000 metric tons) (kg/persm) ('000 metr ic  tons) 

i ndus t r i a l  consunption 

Antigua 
Bahanaa 0.5 
Barbados 0.7 
Belize 0.3 
B r i t i s h  Virgin Islands 
Cayman Is lands  
Colombia 142.7 
Costa Rica 20.5 
Cuba 187.0 
Dominica 
Dominican Republic 35.0 
El Salvador 77.1 
French Cuiana 
Grenada 
Guadeloupe 3.4 
Guatemala 41.0 
Guyana 8.1 
Ha i t i  0.1 
Honduras 11.0 
Jamaica 7.3 
Martinique 4.0 
Mexico 891 .O 
Montaerrat 
Netherlands An t i l l e s  
Nicaragua 22.8 
Panama 11.0 
Puerto Rico 
S t .  Kitts-Nevls-Anguilla 0.3 
St.  Lucia 1.6 
S t .  Vincent 2. I 
Sur inane 5.8 
Trinidad and Tobago 121 6.0 
Turks and Calcoa Is lands  
United S t a t e s  of America 9 043 604 9 654.3 1 453.1 
United S t a t e s  Virgin Islands 0.7 
Venezuela 540 34.7 229 74.3 



Table 7 : Communications in  1976. Source: United Nations S t a t i s t i c a l  Yearbook, 1977 (11) 

Radio Receivers TV Receivers No. Telephones Newsprint 
(per '000 persons) per 100 persona (kg/person) 

(1974/5) 

Antigua 214 214 4.3 
Bahamas 466 27.1 4.8 
Barbados 554 163 18.1 2.0 
Belize 588 4.0 1.4 
British Virgin Iaianda 21.7 
Cayman Islands 318 36.6 
Colonbia 119 51 7.0 1.7 
Coata Rlca 74 79 6.2 5.5 
Cuba 224 64 3.2 2.5 
Dominica 4.6 
Dominican Republic 40 34 2.6 0.5 
El Salvador 349 34 1.4 2.8 
French Guiana 48 52 14.9 
Grenada 229 1.4 
Guadeloupe 59 37 1.7 
Guatemala 45 19 1.2 
Guyana 354 2.8 2.2 
Haiti 20 2.8 0.4 0.2 
Hondur aa 53 15 0.7 0.7 
Jamaica 54 5.4 4.2 
Martinique 88 55 9.0 
Mexico 30 1 84 5.4 3.9 
Hontaerrat 14.0 
Netherlands Antilles 54 5 143 19.5 2.0 
Nicaragua 60 36 2.5 1.7 
Panina 159 Ill 9.0 2.0 
Puerto Rico 570 204 14.4 
St. Kitta-Nevia-Anguilia 4.1 
St. Lucia 759 16 6.0 
St. Vincent 300 7 4.8 
Sue inane 261 81 4.2 1.4 
Trinidad and Tobago 235 94 6.5 6.2 
Turks and Caicoa Islands 500 
United States of America 1 882 571 72.1 41.5 
United States Virgin Islands 81 5 326 31.5 
Venezuela 171 107 6.0 7.9 
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