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ABSTRACT 

The ma jo r  env i ronmen ta l  problems ( 1 , Z )  f a c i n g  t h e  develop- 

i) D e p l e t i o n  (3)  and degrada t ion  o f  t r o p i c a l  forests(4,5)  

i n g  w o r l d  a r e  

ii) S o i l  eros ion,  sed imen ta t i on  (6,7) and degrada t ion  o f  
s o i l  systems (8) 

iii) Fuelwood sho r tage  (9) 

i v )  A i r  and wa te r  p o l l u t i o n  ( l , Z , l O , l l )  

v) E x t i n c t i o n  o f  spec ies  and r e d u c t i o n  i n  b i o -  
l o g i c a l  d i v e r s i t y  [i:jl or 3, g e n e t i c  e r o s i o n  

Except wa te r  p o l l u t i o n  a l l  t h e  o t h e r  problems a re  l i n k e d  t o  energy 
use i n  r u r a l  areas. T h i s  paper h i g h l i g h t s  t h e  l i n k a g e  between 
energy use and env i ronmen ta l  deg rada t ion  u s i n g  t h e  a v a i l a b l e  data. 

FUELWODD USE AND DEFORESTATION 

Fuelwood i s  t h e  major  energy source o f  t hd  r u r a l  poo r  
i n  a number o f  deve lop ing  coun t r i es .  I n  t h e  normal  course ex t rac -  
t i o n  of small q u a n t i t i e s  o f  fuelwood does n o t  do any harm t o  t h e  
ecosystem s i n c e  i t  i s  a renewable source o f  energy. When t h e  
annual  e x t r a c t i o n  exceeds t h e  annual  i n c r e m e n t a l  y i e l d  or s u s t a i n -  
a b l e  y i e l d ,  t h e r e  , i s  d e p l e t i o n  o f  c a p i t a l  stock.  T r o p i c a l  f o r e s t s  
can be donaidered ‘as common p o o l  resources  and any common p o o l  
r e s o u r c e  can be s u s t a i n e d  o n l y  a t  l o w  p o p u l a t i o n  d e n s i t y  o r  
when t h e r e  a r e  o n l y  l i m i t e d  number o f  users. I n  a number o f  deva- 
l o p i n g  c o u n t r i e s  a l r e a d y  t h e  fuelwood use have exceeded t h e  sus- 
t a i n a b l e  f o r e s t  y i e l d .  They are, Burundi, E t h i o p i a ,  Guinea, 
Kenya, Rwanda, S ie r ra leone ,  Uganda, Ghana, Swaziland, Tun is ia ,  
Lebanon, Pakis tan,  H a i t i  and Egypt.(3) b u t  o f  t h i s  i n  Ghana, 
Kenya and P a k i s t a n  t h e  g r o w t h  r a t e  o f  p o p u l a t i o n  as w e l l  as t h a t  
o f  wood e x t r a c t i o n  exceeds t h r e e  pe rcen t  p e r  annum. 

I n  a l a r g e  cumber -of  deve lop ing  c o u n t r i e s  wood i s  t h e  main 
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f u e l  f o r  t h e  r u r a l  popu la t i on .  T h i s  i s  c o r r o b o r a t e d  by t h e  f a c t  
t h a t  i n  t h e  f o l l a u i n g  c o u n t r i e s  (3) more t h a n  90 pe rcen t  o f  t h e  
wood e x t r a c t e d  i s  used as fuelwood, namely S.Korea, Nepal, 
Pak is tan,  Vietnam, S r i l a n k a ,  Guatemala, H a i t i ,  E l  Salvador,  
Panrma, Bhutan, Zambia, Zimbabwe, Colombia, Venezuela, I n d i a ,  
Bangladesh, Laos, Benin, Chad, Egypt, E t h i o p i a ,  Kenya, M a l i ,  
Malawi, Mozambique, Niger ,  N i g e r i a ,  Rwanda, S ie r ra leone ,  Sudan, 
Somalia, Tanzania, Tun is ia ,  and upper Volta. Not o n l y  t h a t  t h e  
wood t h a t  i s  used as fuelwood i s  high, i n  a c t u a l  u n i t s  t h e  pe r  
c a p i t a  fuelwood use i s  a l s o  v e r y  high. The c o u n t r i e s  where f u e l -  
wood use p e r c a p i t a  exceeds one c u b i c  meter  p e r  annum, a r e  Angola, 
Benin, Cameroon, C e n t r a l  A f r i c a n  Republ ic ,  Chad, Kenya, L i b e r i a ,  
Malawi, Ma l i ,  N i g e r i a ,  S ie r ra leone ,  Sudan, Tanzania, Zimbabwe, 
Guatemala, Honduras, B r a z i l ,  Colombia, Paraguay, Bhutan, S. Korea, 
Laos, Vietnam and Papua, New Guinea. I f  YOU l i s t  these w i t h  
c o u n t r i e s  where p e r  c a p i t a  a rea  i s  l e s s  than  0.5 h e c t a r e  i t  can 
be seen t h a t  Benin, Kenya, Malawi, N i g e r i a ,  S ie r ra leone ,  S. Korea, 
and Vietnam come under  b o t h  these  ca tegor ies .  

These f a c t o r s  a long  w i t h  t h e  a c t u a l  wood e x t r a c t i o n  r a t e s  
(m3 pe r  hec ta re  o f  f o r e s t  area) f rom f o r e s t s  (Table 1) i n d i c a t e  
t h a t  most of  t h e  c o u n t r i e s  where fuelwood e x t r a c t i o n  i s  h i g h  a r e  
low income c o u n t r i e s  (except  L ibya) .  These c o u n t r i e s  canno t  
s w i t c h  over t o  f o s s i l  f u e l s  s i n c e  they  a re  m a i n l y  o i l  i m p o r t  i n  
deve lop ing  c o u n t r i e s  (except  L i b y a )  and m o s t l y  have p e r c a p i t a  
l e s s  t h a n  US $ 500 (15). I n  otherwords, env i ronmen ta l  degrada- 
t i o n  o f  f o r e s t  q u a l i t y  and d e f o r e s t a t i o n  (16,17) are  t h e  r e s u l t  
o f  pove r t y ,  l o w  incomes and under development. Unless fue lwood 
a v a i l a b i l i t y  i s  i n c r e a s e d  or  a l t e r n a t i v e  f u e l s  a r e  p r o v i d e d  t h e  
c u r r e n t  t r e n d  of d e f o r e s t a t i o n  w i l l  cont inue. One o f  t h e  major  
env i ronmen ta l  consequences of d e f o r e s t a t i o n  o f  t h e  t r o p i c a l  f o r e s t  
ecosystems (12,14,18-20) has been disappearance o f  e x t i n c t i o n  o f  
species. T r o p i c a l  f o r e s t s  o f  A f r i c a ,  I n d i a ,  Malays ia,  and Amazcr 
n i a a r e  spec ies  r i c h  and i n d i s c r i m i n a t e  e x t e r m i n a t i o n  o f  spec ies  
i s  an i r r e v e r s i b l e  loss.  Because o f  p o p u l a t i o n  pressure t h e  
t r o p i c a l  f o r e s t  ecosystems a r e  c l e a r e d  a v e r y  f a s t  ra te .  Rate of 
d e f o r e s t a t i o n  i n  76 deve lop ing  c o u n t r i e s  comes t o  be 11.3 m i l l i o n  
hec ta res  p e r  annum whereas t h e  a f f o r e s t a t i o n  i s  ve ry  meagre com- 
pared t o  t h i s  i.e. 0.52 m i l l i o n  hec ta res  (21). T r o p i c a l  f o r e s t  
ecosystem a re  n u t r i e n t  poor, v e r y  f r a g i l e ,  p o o r l y  s t u d i e d  and 
once d i s t u r b e d  g e t s  i r r e v e r s i b l y  damaged (16,17) . 

FA0 i n  a r e c e n t  s t u d y  has i d e n t i f i e d  t h a t  i n  many develop- 
i n g  c o u n t r i e s  t h e r e  i s  fue lwood sho r tage  and t h i s  sho r tage  i s  
l i k e l y  t o  i n c r e a s e  t h e  i l l e g a l  e x t r a c t i o n .  I n  I n d i a  i l l e g a l  f u e l -  
wood e x t r a c t i o n  exceeds 80 p e r c e n t  o f  t h e  t o t a l  use. I n  S r i l a n k a  
( 3 )  i l l e g a l  e x t r a c t i o n  was o n l y  20 p e r c e n t  o f  t h e  t o t a l  consump- 
t i o n  ( i n  1960) b u t  t h i s  has become 72 p e r c e n t  b y  1975. I t  i s  
i l l e g a l  e x t r a c t i o n  t h a t  causes severe env i ronmen ta l  d e g r a d a t i o n  
s i n c e  

i) areas where i l l e g a l  e x t r a c t i o n  occurs a re  areas o f  
lau biomass p r o d u c t i v i t y  

no e f f o r t s  a r e  made f o r  r e g e n e r a t i o n  i n  i l l e g a l l y  ii) 
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T 

Commer- 
c i  a1 
energy 
u s e  per- 
c a p i t a  

( Kilo- 
grame 
Equiva- 
l e n t )  

20 
55 

180 
30 
89 
39 

265 
618 
218 
565 

66 

55 

7 0  
266 
791 
455 
767 

242 
72  

251 
140 
140 

2360 
9 4  
130 
251 

1642 

30 

-- 

Table 1 .  F o r e s t s  and Economic Development 
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e x t r a c t e d  areas 

iii) i l l e g a l  e x t r a c t o r s  have no i n c e n t i v e  t o  bu rn  fuelwood 
e f f i c i e n t l y  and hence i t s  i n e f f i c i e n t  and over USE. 

D e f o r e s t a t i o n  and t h e  consequent env i ronmen ta l  degrada- 
t i o n  w i l l  c o n t i n u e  u n l e s s  e f f o r t s  are made t o  s t i m u l a t e  p r o d u c t i -  
v i t y  o f  f o r e s t s  and g e n e r a t i o n  o f  f o r e s t s .  Under i n c r e a s i n g  
p o p u l a t i o n  d e n s i t y  r e g u l a t i o n s  a lone  cannot a r r e s t  d e f o r e s t a t i o n .  
I n s p i t e  o f  severe r e s t r i c t i o n s  f o r e s t  cove r  ( 3 )  came down i n  
H a i t i  f rom 55  percen t  o f  t h e  t o t a l  a rea  t o  9% between 1950 and 
1979. F o r e s t  r e g e n e r a t i o n  e f f o r t s  has t o  be supplemented by i n -  
t r o d u c t i o n  o f  renewable sources o f  energy such a s o l a r  energy, 
b iogas, w ind  energy, etc. 

BURNING AGRICULTURAL RESIDUES AND ANIMAL WASTES 

Another major  energy source of widespread use i n  develop- 
i n g  c o u n t r i e s  i s  a g r i c u l t u r a l  r e s i d u e s  and animaJ wastes. Ag r i -  
c u l t u r a l  r e s i d u e s  and animal  wastes a re  b u r n t  d i r e c t l y  as f u e l  
i n  r u r a l  areas. Bu rn ing  o f  r e s i d u e s  and wastes r e s u l t s  i n  l o s s  
o f  n i t rogen .  I n c r e a s e d  t r e n d  o f  b u r n i n g  these  f u e l s  have caused 
t h e  carbon t o  N i t r o g e n  r a t i o  t o  f a l l  c o n s i d e r a b l y  i n  t h e  s o i l s .  
Use o f  a g r i c u l t u r a l  r e s i d u e s  ( i n  t h e  form o f  Compost o r  d i r e c t l y )  
and use o f  an imal  wastes reduces t h e  o rgan ic  carbon i n t o  t h e  S o i l .  
Th is ,  w i t h  t h e  t r e n d  of i n c r e a s e d  use of chemical  n i t r o g e n  d i r e c -  
t l y  r e s u l t s  i n  d r a s t i c  r e d u c t i o n  i n  carbon and i n c r e a s e  i n  n i t r o -  
gen. Lower ing o f  t h e  czrbon t o  n i t r o  en r a t i o  a f f e c t s  l o n g  t e r m  
p r o d u c t i v i t y  and agronomic s t a b i l i t y  f ' 2 2 ) .  

s o i l  q u a l i t y  under  i n c r e a s i n g  p o p u l a t i o n  d e n s i t y  i s  l i k e l y  t o  be 
an i r r e v e r s i b l e  change (23). I nc reased  d e f o r e s t a t i o n ,  s h i f t i n g  
c u l t i v a t i o n ,  improper  water  management a long  w i t h  d e g r a d a t i o n  o f  
s o i l  q u a l i t y  a re  a severe env i ronmen ta l  problems o f  t h e  develop- 
i n g  wor ld.  Very l i t t l e  a t t e n t i o n  has been g i v e n  t o  s o i l  manage- 
ment i n  deve lop ing  c o u n t r i e s  and l o s s  o f  t o p  s o i l  i s  an i r r e v e r s i -  
b l e  process. 

FUELWOOD USE AND A I R  PMLUTIbN 

S o i l  i s  one most c r i t i c a l  resources  and degrada t ion  o f  

Though i t  i s  genera l1  y c o n s i d e r a b l e  t h a t  a i r  p o l l u t i o n  
from i n d u s t r i e s  i s  a severe problem t h e  r i s k  o f  a i r  p o l l u t i o n  
from fuelwood use has some s e r i o u s  dimensions. I t  has been repo r -  
t e d  t h a t  t h e  t o t a l  suspended p a r t i c l e  c o n c e n t r a t i o n  a r u r a l  women 
i s  exposed t o  i n  cooking i s  much h i g h e r  t h a n  t h e  c o n c e n t r a t i o n  t o  
wh ich  i n d u s t r i a l  workers a ra  exposed to. R u r a l  women cook m a i n l y  
i n  i l l - v e n t i l a t e d  houses and a r e  exposed t o  t h e  smoke f o r  many 
number of hou rs  even a f t e r  t h e  cooking p rocess  i s  over because O f  
poor v e n t i l a t i o n  i n  r u r a l  households. A c t u a l  f i e l d  s t u d i e s  con-. 
ducted i n d i c a t e  t h a t  t h e  Benzoalpha pyrene c o n c e n t r a t i o n  t o  wh ich  
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r u r a l  women a r e  exposed ( c l o s e  t o  fue lwood stoves)  i n  c e r t a i n  
area8 o f  I n d i a  i s  3850 nano grams p e r  cub ic  meter (24,25). 
pa red  t o  t h i s  t h e  average Benzo a lpha  pyrene c o n c e n t r a t i o n  i n  a 
US house ( i n d o o r )  w i t h  wood s tove  h e a t i n g  i s  as low as 1.2 nano 
grames p e r  c u b i c  meter  (24,25). 

compared t o  i n d u s t r i a l  s tandards  or  ambient s tandards)  has many 
h e a l t h  r i s k s .  R u r a l  women has h i g h  i n c i d e n c e  o f  anaemia (22,23) 
and i t  can be a consequence o f  exposure t o  h i g h  l g v e l s  o f  carbon 
monoxide. 

ENVIRONMENTdL R I S K  

env i ronmen ta l  r i s k  (26-32) i n d i c a t i n g  t h a t  env i ronmen ta l  problems 
i n  deve lop ing  c o u n t r i e s  a r e  ve ry  c l o s e l y  l i n k e d  t o  i l l i t e r a c y ,  
underdevelopment, poor awareness, l a c k  o f  i n f o r m a t i o n ,  poo r  
env i ronmen ta l  p lanning,  l a c k  o f  concern by t h e  government adminis- 
t r a t o r s ,  and poor  e f f o r t s  b y  mass medi8. The hazards i n  a l l  the 
t h r e e  caaee a r i s e s  o u t  o f  t h e  f a c t  t h a t  people a r e  exposed t o  
v a r i o u s  env i ronmen ta l  r i s k s  w h i l e  t h e  s u b j e c t s  a r e  t r y i n g  t o  
under take a c t i v i t i e s  for s a t i s f y i n g  t h e  b a s i c  human needs. I t  i s  
v e r y  d i f f i c u l t  t o  a v e r t  t hese  r i s k s .  Developmental  and env i ron -  
men ta l  problems a r e  two s i d e s  o f  t h e  same c o i n  (33). Unless 
env i ronmen ta l  i s s u e s  a re  t a k e n  i n t o  c o n s i d e r a t i o n  t h e  environmen- 
tal r i s k s  a r e  g o i n g  t o  become se r ious ,  s i n c e  env i ronmen ta l  pro- 
blems a re  i n t r i c a t e  and h i g h l y  i n t e r a c t i v e .  

CONCLUSIONS 

Com- 

Cont inuous exposure t o  ve ry  h i g h  l e v e l s  (many t i m e s  h i g h e r  

These t h r e e  examples can be cons ide red  as examples o f  

Many of t h e  env i ronmen ta l  problems faced  b y  deve lop ing  
c o u n t r i e s  a re  c l o s a y l i n k e d  t o  t h e  energy use p a t t e r n s ,  more so 
i n  t h e  r u r a l  areas. Most o f  t hese  problems occur i n  t h e  low i n -  
come deve lop ing  c o u n t r i e s  and a r e  c l o s e l y  l i n k e d  t o  t h e  use o f  
t r a d i t i o n a l  f u e l s  such as fuelwood, a g r i c u l t u r a l  r e s i d u e s  and 
an ima l  wastes. Revers ing t h e  t r e n d  o f  usage o f  t r a d i t i o n a l  f u e l s  
w i l l  be a l o n g  drawn out  procedure,  b u t  t hen  t h e  problems would 
have ve ry  severe. Un less  d e l i b e r a t e  e f f o r t s  are i n i t i a t e d  t o  
i n s  t i t u t i  on a1 i ze env i r  onmen t a1 concern s i n  economic p l a n n i n g  
t h r o u g h  a s e r i e s  of p o l i c y  i n t e r v e n t i o n s  many o f  t h e  unique and 
f r a g i l e  ecosystems would be i r r e v e r s i b l y  l o s t .  T h i s  i n s t i t u t i o -  
n a l i z a t i o n  w i l l  need t h e  commitment o f  p o l i t i c a l  bosses and 
government a d m i n i s t r a t o r s .  These groups have t o  be s e n s i t i z e d  
and s t i m u l a t e d  t o  ach ieve  improvements i n  env i ronmen ta l  q u a l i t y  
i n  deve lop ing  c o u n t r i e s .  
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