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L. ECONOMIC ANALYSIS 

1. I n t r o d u c t i o n  

A s  s t a t e d  i n  s e c t i o n s  of t h e  P r o j e c t  Paper  and throughout  t h e  Appendices,  t h e  

RCUP r e p r e s e n t s  an  a t t empt  t o  b r i n g  about  t h e  dynamic ba lance  between i n p u t  

s u p p l i e s  and o u t p u t  demands wi th  r e s p e c t  t o  r e s i d e n t s  of s e l e c t e d  h i l l  a r e a s  i n  

Nepal. C u r r e n t l y  t h a t  ba lance  does not  e x i s t .  Output demands f a r  exceed t h e  

" c a r r y i n g  c a p a c i t y "  of t h e  l a n d ,  f o r e s t s ,  water  s u p p l i e s  and o t h e r  a v a i l a b l e  

r e s o u r c e s .  The a c t i v i t i e s  be ing  proposed i n  t h e  P r o j e c t  Paper comprise  t h e  b e s t  

judgement of t h e  Design Team r e g a r d i n g  how t o  i n c r e a s e  i n p u t  s u p p l i e s  o r  t o  

d e c r e a s e  o u t p u t  demands i n  a n  economical ly  and t e c h n i c a l l y  e f f i c i e n t  manner, 

t h e r e b y  moving towards a t t a i n m e n t  of t h e  d e s i r e d  ba lance .  

The main purpose of t h i s  Appendix of t h e  P r o j e c t  Paper i s  t o  e s t i m a t e  the  n e t  

economic b e n e f i t s  a n t i c i p a t e d  from t h e  proposed c o l l e c t i o n  of a c t i v i t i e s .  Bef o r e  

p roceed ing  w i t h  such e s t i m a t e s ,  an  o v e r a l l  a n a l y t i c a l  framework w i l l  be p r e s e n t e d  

t o  i d e n t i f y  t h e  i n t e r r e l a t i o n s h i p s  between t h e  d i f f e r e n t  a c t i v i t i e s  recommended f o r  

RCUP i n  t h e  v a r i o u s  Appendices. It w i l l  a l s o  d e s c r i b e  the  o v e r a l l  

production-consumption system which RCUP i s  a t t e m p t i n g  t o  i n f l u e n c e .  Fol lowing t h e  

a n a l y t i c a l  framework w i l l  be S e c t i o n  3 ,  t h e  summary of n e t  economic b e n e f i t s  f o r  

each  of t h e  major RCUP i n t e r v e n t i o n s  being proposed. The t a b l e s  a t  t h e  end of t h i s  

s e c t i o n  c o n t a i n  t h e  d e t a i l s  of e s t i m a t e d  c o s t s  of i n p u t s  and b e n e f i t s  from o u t p u t s  

f o r  each  major p r o j e c t  a c t i v i t y .  

2. A n a l y t i c a l  Framework 

The RCUP i n c l u d e s  two major c a t e g o r i e s  of a c t i v i t i e s .  One c a t e g o r y  concerns  

s i t e  s p e c i f i c  a s p e c t s  of t h e  p r o j e c t :  t h e  p a r t i c u l a r  i n t e r v e n t i o n s  implemented 

a t  Kulekhan i ,  Gorka and MustangfMyagdi. These a c t i v i t i e s  a r e  d e s c r i b e d  i n  s e p a r a t e  

Appendices,  which i n c l u d e  e s t i m a t e s  of t h e i r  f i n a n c i a l  c o s t s .  The o t h e r  c a t e g o r y  

concerns  i n s t i t u t i o n a l  development a s p e c t s  of t h e  p r o j e c t :  t h e  p lann ing ,  

s u p e r v i s i o n ,  and m o n i t o r i n g  done by RCUP c e n t r a l  s t a f f ;  p a r t i c i p a n t  t r a i n i n g  

o u t s i d e  Nepal; d i p l o m a f c e r t i f i c a t e  t r a i n i n g  a t  t h e  I n s t i t u t e  of Renewable N a t u r a l  

Resources ;  and i n - s e r v i c e  t r a i n i n g  i n  t h e  T r a i n i n g  Wing of t h e  M i n i s t r y  of F o r e s t s .  

A d e t a i l e d  d e s c r i p t i o n  of t h e s e  i n s t i t u t i o n a l  development a c t i v i t i e s  is provided i n  

t h e  " T r a i n i n g  Support",  Appendix a long  wi th  t h e i r  e s t i m a t e d  f i n a n c i a l  c o s t s .  



T h i s  S e c t t o n  2 w i l l  p r e s e n t  t h e  c o n c e p t u a l  b a s e s  f o r  e s t i m a t i n g  t h e  economic 

b e n e f i t s  which migh t  be c l a imed  t o  be g e n e r a t e d  by e a c h  m a j o r  c a t e g o r y  of RCUP 

a c t i v i t i e s .  It w i l l  a l s o  p r e s e n t  t h e  c o n c e p t u a l  b a s e s  f o r  e l i m i n a t i n g  any  

s i g n i f i c a n t  d i s t o r t i o n s  which a r e  b e l i e v e d  t o  e x i s t  i n  t h e  marke t  p r i c e s  of  

i n p u t s  o r  o u t p u t s .  The a p p l i c a t i o n  of  t h e s e  c o n c e p t u a l  b a s e s  t o  t h e  c a l c u l a t i o n s  

of  n e t  economic b e n e f i t s  w i l l  be p r e s e n t e d  i n  S e c t i o n  3.  

( a )  S i t e  S p e c i f i c  A s p e c t s :  

The s i t e  s p e c i f i c  a s p e c t s  of  RCUP a r e  conce rned  w i t h  a  wide s p e c t r u m  of  

s o i l ,  w a t e r ,  and f o r e s t  c o n s e r v a t i o n  and u t i l i z a t i o n  a c t i v i t i e s .  These  w i l l  

b e  a p p l i e d  w i t h i n  t h e  c o n t e x t  o f  t h e  a g r i c u l t u r a l - e c o l o g i c a l  sy s t em which i s  

p r e v a l e n t  i n  t h e  Nepa le se  h i l l s .  It w i l l  be i n s t r u c t i v e  t o  u n d e r s t a n d  how 

t h a t  sy s t em o p e r a t e s  b e f o r e  a t t e m p t i n g  t o  i n d i c a t e  how b e n e f i t s  from RCUP 

a c t i v i t i e s  w i l l  be e s t i m a t e d .  

P r e s e n t e d  a s  F i g u r e  1 on t h e  n e x t  page i s  a  d i ag ram which shows ( i n  

s i m p l i f i e d  form)  t h e  m a j o r  f l o w s  of  i n p u t s  and o u t p u t s  w i t h  r e s p e c t  t o  

househo ld  s u p p l y  and demand f u n c t i o n s  i n  t h e  a g r i c u l t u r a l - e c o l o g i c a l  sy s t em 

which i s  found i n  t h e  Nepa le se  h i l l  c o u n t r y .  The d i ag ram shows P o p u l a t i o n  a s  

c r e a t i n g  demands f o r  Household Food, D r i n k i n g  Water ,  Household Ene rgy ,  

Household M a t e r i a l s  a n d  Impor t ed  Goods and  S e r v i c e s .  P o p u l a t i o n  a l s o  

p r o v i d e s  Labor  Supply  t o  work w i t h  t h r e e  broad  c a t e g o r i e s  of a s s e t s  - 
L a n d / F o r e s t ,  Water ,  and  L i v e s t o c k  - t o  produce  enough t o  s a t i s f y  househo ld  

demands. S ince  i m p o r t s /  e x p o r t s  a r e  n e g l i g i b l e ,  i t  is e s s e n t i a l l y  a 

s e l f - c o n t a i n e d  sys t em w i t h  r e s p e c t  t o  e a c h  household  e x c e p t  t h a t ,  when 

h o u s e h o l d s  c l u s t e r  i n t o  a  v i l l a g e  ( a s  most do)  t h e r e  a r e  c e r t a i n  commonly 

owned and used  f a c i l i t i e s  ( p a s t u r e s ,  sometimes a  s c h o o l ,  t r a i l s ,  

w a t e r - s u p p l i e s ) .  

Impor t ed  Goods and S e r v i c e s  and E x p o r t e d  Food Ou tpu t  r e p r e s e n t ,  

t y p i c a l l y ,  v e r y  o v e r a l l  p r o p o r t i o n s  of t o t a l  consumpt ion  and p r o d u c t i o n .  I t  

i s  b a s i c a l l y  a  s u b s i s t e n c e  economy w i t h  n e g l i g i b l e  impac t s  t o  t h e  marke t  

economy o u t s i d e  t h e  immedia te  env i ronmen t .  T h i s  f a c t  c o m p l i c a t e s  t h e  t a s k  o f  

RClJP i n  c r e a t i n g  i n c e n t i v e s  f o r  v i l l a g e  h o u s e h o l d s  t o  modi fy  t h e i r  b e h a v i o r  

w i t h  r e s p e c t  t o  s o i l ,  w a t e r ,  and f o r e s t  c o n s e r v a t i o n  p r a c t i c e s .  



Benef i t  Categories 
I I I I 

Figure 1. Econmic Inceractlons w i th in  the Nepalemc H t l l  Country Agricultural  Sector  



Note t h a t  t h e  d i ag ram d e p i c t s  a l l  of t h e  w e l l  known c h a r a c t e r i s t i c s  of 

h i l l  l i v i n g . l /  

- - Land assets ( o n e  of  t h e  b a s i c  p r o d u c t i v e  i n p u t s )  a r e  a l l o c a t e d  

between f a r m i n g ,  p a s t u r e s  and f o r e s t s .  These a r e  e s s e n t i a l l y  

compe t ing  u s e s  of l and .  C u r r e n t  poor c o n s e r v a t i o n  p r a c t i c e s  c a u s e  

s o i l  e r o s i o n  and sed imen t  d e p o s i t i o n .  C o n v e r s e l y ,  good 

c o n s e r v a t i o n  p r a c t i c e s  can  r educe  t h e s e  phenomena, t h e r e b y  

i n c r e a s i n g  o u t p u t s  which i n  t u r n  g e n e r a t e  i n c r e a s e d  income ( c a s h  

and in -k ind )  . 
-- Household e n e r g y  c o n s i s t s  of fuelwood and dung,  which a r e  a l m o s t  

p e r f e c t  s u b s t i t u t e s .  When f o r e s t s  a r e  f a r  from t h e  v i l l a g e ,  t h e r e  

i s  g r e a t e r  s u b s t i t u t i o n  of dung f o r  f i r ewood .  Both t y p e s  of f u e l  

a r e  u s u a l l y  g a t h e r e d  f r e e l y  i n s t e a d  of  b e i n g  pu rchased  i n  a 

m a r k e t .  

- - Diminished  food  o u t p u t  r e s u l t s  from s u b s t i t u t i n g  dung f o r  fue lwood ,  

s i n c e  l e s s  o r g a n i c  f e r t i l i z e r  i s  a v a i l a b l e  f o r  a p p l i c a t i o n  t o  c r o p  

p r o d u c t i o n .  

- - Household w a t e r  s u p p l i e s  a r e  u s u a l l y  o b t a i n e d  v i a  l a b o r  i n p u t s .  

Dur ing  t h e  d r y  s e a s o n  i n  p a r t i c u l a r ,  c o n s i d e r a b l e  amounts  of l a b o r  

i n p u t s  a r e  r e q u i r e d  t o  b r i n g  d r i n k i n g  and b a t h i n g  w a t e r  t o  t h e  

househo ld  s i te .  

RCUP a c t i v i t i e s  can  i n f l u e n c e  t h i s  sys t em i n  v a r i o u s  ways,  b u t  r a r e l y  

t h r o u g h  m a r k e t  p r i c e s  of i n p u t s  o r  o u t p u t s .  The r e a s o n  i s  t h a t  t h e  

a g r i c u l t u r a l - e c o l o g i c a l  sy s t em is s u b s i s t e n c e  o r i e n t e d .  R a t h e r ,  t h e  f o c u s  

must be on RCUP a c t i v i t i e s  which i n c r e a s e  t h e  q u a n t i t y  o r  q u a l i t y  of  t h e  

t h r e e  main c a t e g o r i e s  o f  b a s i c  p r o d u c t i v e  i n p u t s  ( l a n d i f o r e s t ,  w a t e r ,  

l i v e s t o c k ) ,  enhance  l a b o r  s k i l l s ,  improve f a rming  p r a c t i c e s ,  o r  s ave  l a b o r  

t i m e .  RCUP a c t i v i t i e s  w i l l  a t t e m p t  t o  i n f l u e n c e  a l l  of t h e s e  f a c t o r s .  The 

f o c u s  t h r o u g h o u t  w i l l  be t o  improve t h e  o v e r a l l  w e l f a r e  of r u r a l  h o u s e h o l d s .  

A 1  though t h i s  o b j e c t i v e  i s  f r e q u e n t l y  synonomous w i t h  e f f o r t s  t o  r a i s e  

incomes ,  i t  a l s o  encompasses  i n  t h e  c o n t e x t  of RCUP a  v a r i e t y  of s o c i a l  

o b j e c t i v e s .  These  s o c i a l  c o n s i d e r a t i o n s  w i l l  i n c l u d e  t ime  s a v i n g s  f o r  women 

11 The d i ag ram i s  a n  e x t e n s i o n  of  t h e  o r i g i n a l  work i n  Mahesh R a n s k o t a ' s  Ph.D. 
d i s s e r t a t i o n  a t  C o r n e l l  U n i v e r s i t y  (1979)  e n t i t l e d  "The Nepa le se  H i l l  
Agro-Ecosystem: A S i m u l a t i o n  A n a l y s i s  of  A l t e r n a t i v e  P o l i c i e s  f o r  Food 
P r o d u c t i o n  and E n v i r o n m e n t a l  Change". I m p o r t s  and e x p o r t s  r e p r e s e n t  a v e r y  s m a l l  
p r o p o r t i o n  of  t o t a l  consumpt ion  and p r o d u c t i o n  and t h u s  a r e  e x c l u d e d  a s  a n  
economic component i n  t h e  a g r i c u l t u r e  s e c t o r .  



and c h i l d r e n ,  r a i s i n g  h e a l t h  s t a n d a r d s  through b e t t e r  s u p p l i e s  of d r i n k i n g  

w a t e r ,  and i n c r e a s i n g  by means of e x t e n s i o n  educa t ion  the  s k i l l  l e v e l s  of a l l  

household members who a r e  economical ly  a c t i v e .  

The main c a t e g o r i e s  of b e n e f i t s  which a r e  most l i k e l y  t o  be genera ted  by 

RCW a c t i v i t i e s  have been l i s t e d  i n  Thorud, e t  a l . ,  1977. Adding two o t h e r s  

t h e r e  a r e  e i g h t  c a t e g o r i e s  which appear  t o  span t h e  spectrum of RCUP 

a c t i v i t i e s .  Each i s  p resen ted  below, a long wi th  a  d i s c u s s i o n  of t h e  

concep tua l  bases  f o r  measuring t h a t  type of a n t i c i p a t e d  economic b e n e f i t s :  

i. I n c r e a s e d  s o i l  f e r t i l i t y  due t o  reduced s o i l  e r o s i o n  and sediment 

d e p o s i t i o n  on c r o p  l a n d ,  g i v i n g  i n c r e a s e d  c r o p  y i e l d s  and f o r a g e  

o f f - t a k e  from p a s t u r e s ,  and i n c r e a s e d  m i l k ,  mea t ,  and manure o u t p u t  

from improved l i v e s t o c k .  

Th is  c a t e g o r y  of b e n e f i t s  w i l l  be de r ived  from the  improved 

watershed management a c t i v i t i e s  proposed i n  Appendix D. The 

q u a n t i f i c a t i o n  of t h e s e  b e n e f i t s  can be desc r ibed  wi th  the  h e l p  of t h e  

supply/demand diagram shown i n  F igure  2:  

i n  
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The v e r t i c a l  a x i s  r e p r e s e n t s  both v a l u e  ( V )  and c o s t  (C) per u n i t  o f  

o u t p u t  ( Q )  whi le  t h e  h o r i z o n t a l  a x i s  r e p r e s e n t s  the  Q u a n t i t y  of Output 

(Q) produced annua l ly .  The h o r i z o n t a l  l i n e  D deno tes  t h e  household 



demand f u n c t i o n 1 1  f o r  food c r o p s  (e .g.  r i c e )  be ing  produced by t h e  

househo ld .  The upward s l o p i n g  l i n e  L%o d e n o t e s  t h e  household  s u p p l y  

f u n c t i o n  f o r  r i c e ,  which is c h a r a c t e r i z e d  by r i s i n g  u n i t  c o s t s  a s  o u t p u t  

i n c r e a s e s .  The e x i s t i n g  s i t u a t i o n  w i t h o u t  RCUP i s  r e p r e s e n t e d  by o u t p u t  

Qwo/year of  r i c e  which i s  va lued  by t h e  househo ld  a t  'iT p e r  u n i t  ( t o n )  

o f  r i c e  o u t p u t .  A r a t i o n a l  househo ld ,  i n  te rms of economic l o g i c ,  would 

push r i c e  o u t p u t  up t o  Qwo s i n c e  a t  t h i s  l e v e l  i n c r e m e n t a l  p r o d u c t i o n  - - 
c o s t s ,  Cwo, j u s t  e q u a l  V. Beyond Qwo, t h e y  would exceed  V .  The 

t o t a l  v a l u e  t o  t h e  househo ld  of t h e  e x i s t i n g  o u t p u t  i s  e q u i v a l e n t  t o  t h e  

a r e a 7  E Qwo 0 .  The p r o d u c t i o n  c o s t  -- i n  t e rms  of l a b o r  i n p u t s ,  

manure,  s e e d s ,  and any pu rchased  i n p u t s  -- is  e q u i v a l e n t  t o  t h e  a r e a  0 F 

Iz Qwo, r e p r e s e n t i n g  t h e  a r e a  b e n e a t h  t h e  s u p p l y  f u n c t i o n .  The s l o p e  

o f  t h e  s u p p l y  f u n c t i o n ,  %,, t r a c e s  t h e  i n c r e m e n t a l  c o s t s  of 

p roduc ing  g r e a t e r  q u a n t i t i e s  of r i c e  pe r  y e a r .  

The RCUP improved wa te r shed  management a c t i v i t i e s  s h o u l d  s h i f t  t h e  

s u p p l y  f u n c t i o n  downward, a s  diagrammed by t h e  move from Swo t o  &, 
t h e  s u p p l y  f u n c t i o n  w i t h  RCUP. T h i s  s h i f t  w i l l  come abou t  t h r o u g h  

i n c r e a s e d  s o i l  f e r t i l i t y  (which  means reduced a p p l i c a t i o n  of manure and 

o t h e r  i n p u t s  t o  produce  a  g i v e n  amount of o u t p u t )  and w a t e r  s u p p l i e s .  

Such a  s h i f t  r e p r e s e n t s  lower  i n c r e m e n t a l  c o s t s  f o r  p roduc ing  t h e  i n i t i a l  

q u a n t i t y  of  r i c e ,  Qwo, and i n d u c e s  t h e  household  t o  expand r i c e  

o u t p u t  up t o  a  new l e v e l  Q,. A t  t h a t  l e v e l  of expanded o u t p u t ,  t h e  - 
i n c r e m e n t a l  p r o d u c t i o n  c o s t  once a g a i n  e q u a l s  V ,  s o  t h e r e  w i l l  be no 

economic i n c e n t i v e  t o  expand r i c e  o u t p u t  beyond Qw ( u n t i l  a d d i t i o n a l  

changes  o c c u r ) .  The r e s u l t a n t  n e t  economic b e n e f i t s  a r e  r e p r e s e n t e d  by 

sum of a r e a s  GFEI and E H I .  The former  a r e a  r e p r e s e n t s  n e t  d e c r e a s e  i n  

p r o d u c t i o n  c o s t s  a c c r u i n g  t o  t h e  " w i t h o u t  RCUP" l e v e l  of c o s t s  a c c r u i n g  

t o  t h e  " w i t h o u t  RCUP" l e v e l  of o u t p u t ,  and is  more e a s i l y  measured by 

t h e  r e c t a n g l e  C&oCwIE o r  (Cwo - C,) Qwo. The l a t t e r  a r e a  r e p r e s e n t s  

t h e  n e t  b e n e f i t s  g e n e r a t e d  by i n c r e a s e d  o u t p u t ,  and is e q u i v a l e n t  i n  

v a l u e  t o  112 (Cwo - Cw) (Qw - Qwo). Thus ,  t h e  t o t a l  v a l u e  

o f  n e t  economic b e n e f i t s  can  be e x p r e s s e d  s y m b o l i c a l l y  a s  

11 See Bansko ta ,  1979,  pp. 1-16, f o r  e v i d e n c e  which i s  c o n s i s t e n t  w i t h  a  demand 
f u n c t i o n  f o r  food consumpt ion  which is h i g h l y  p r i c e  e l a s t i c .  G e n e r a l l y ,  i n  a  
s u b s i s t e n c e  economy, even  s i g n i f i c a n t  i n c r e a s e  i n  o u t p u t  w i l l  no t  a f f e c t  market  
p r i c e .  



~ ! i t . r e  R s f , ~  = t h e  p r e s e n t  v a l u e  of t h e  s t r e a m  of a n n u a l  r e t u r n s  

f.,r c r o p  K from improved s o i l  f e r t i l i t y  (due  t o  reduced  e r o s i o n ) ,  A C  = 

!re r e d u c t i o n  i n  p r o d u c t i o n  c o s t s  p e r  u n i t  of o u t p u t ,  and 0 0 = t h e  in-  

c r e a s e  i n  q u a n t i t y  produced .  T r e p r e s e n t s  t h e  t e r m i n a l  y e a r  f o r  RCUP. 

S u n n i n g  o v e r  a l l  a f f e c t e d  a g r i c u l t u r a l  o u t p u t  t y p e s ,  K ,  and a l l  p r o j e c t  

y e a r s ,  t = 0 t o  T) y i e l d s  t h e  t o t a l  p r e s e n t  v a l u e  of n e t  economic bene- 

f i t s  a t t r i b u t a b l e  t o  RCUP w a t e r s h e d  management a c t i v i t i e s .  

S o t e  t h a t  t h e  above methodology w i l l  a l m o s t  c e r t a i n l y  r e s u l t  i n  a  

downuard lv  b i a s e d  e s t i m a t e  of  n e t  b e n e f i t s .  The r e a s o n  i s  t h a t  i t  as-  

sumes no f u r t h e r  l o s s  of s o i l  f e r t i l i t y  i f  t h e  RCUP i s  n o t  implemented .  

A d d i t i o n a l  e r o s i o n  w i l l  u n d o u b t e d l y  o c c u r  i f  no c o n s e r v a t i o n  a c t i v i t y  is 

u n d e r t a k e n ,  which means t h a t  t h e  t r u e  measure  of economic b e n e f i t s  w i l l  

exceed  t h e  a p p r o x i m a t i o n  p r e s e n t e d  a s  E q u a t i o n  (1) .  Thus an a d d i t i v e  

component must be i n c l u d e d  i n  t h e  numera to r  t o  a c c o u n t  f o r  a d d i t i o n  

l o s s e s  i n  'w i thou t  p r o j e c t '  o u t p u t  which would r e s u l t  i n  t h e  a b s e n c e  of 

a  RCUP-type program. S e c t i o n  3 w i l l  p r e s e n t  o p e r a t i o n a l  e s t i m a t e s  of 

t h i s  component of  b e n e f i t s .  

i i .  I n c r e a s e d  y i e l d s  owing t o  improved s e e d s  and c u l t u r a l  p r a c t i c e s  

i n c l u d i n g  s m a l l  s c a l e  i r r i g a t i o n .  

C o n c e p t u a l l y  t h e  e s t i m a t i o n  o f  n e t  economic b e n e f i t s  f o r  improved 

f a n n i n g  t e c h n o l o g y  i s  i d e n t i c a l  t o  t h e  above  d i s c u s s i o n  f o r  impropved 

w a t e r s h e d  management. The impac t  of improved t e c h n o l o g y  w i l l  be t o  
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s h i f t  t h e  s u p p l y  f u n c t i o n  downward, t h e r e b y  r e d u c i n g  p r o d u c t i o n  c o s t s  

p e r  u n i t  of  o u t p u t .  E q u a t i o n  ( 1 )  w i l l  s e r v e ,  t h e r e f o r e ,  a s  t h e  

c o n c e p t u a l  b a s i s  f o r  measu r ing  n e t  economic b e n e f i t s  f o r  bo th  of t h e s e  

c a t e g o r i e s  of  b e n e f i t s .  

iii. I n c r e a s e d  t i m b e r ,  fue lwood,  and f o d d e r  o u t p u t  from f o r e s t s  w i t h  

l e s s  l a b o r  e f f o r t  r e q u i r e d  t o  h a r v e s t  and t r a n s p o r t  them t o  t h e  

househo ld .  

The c o n c e p t u a l  b a s i s  of  q u a n t i f y i n g  t h i s  c a t e g o r y  of n e t  economic 

b e n e f i t s  i s  shown i n  t h e  f o l l o w i n g  d iagram:  

Figure 3 

F i g u r e  3 shows a  v e r t i c a l  household  demand f u n c t i o n ,  D ,  f o r  

househo ld  e n e r g y  consumpt ion  i n  t h e  Nepa l se s  h i l l s .  T h i s  r e p r e s e n t a t i o n  

i s  c o n s i s t e n t  w i t h  t e s t i m o n y  from t h e  l i t e r a t u r e  t h a t  s u b s i s t e n c e  

h o u s e h o l d s  t e n d  t o  consume an  a p p r o x i m a t e l y  c o n s t a n t  amount of household  

e n e r g y  p e r  c a p i t a  per  y e a r  When fuelwood i s  s c a r c e ,  fa rmyard  

manure o r  dung t e n d s  t o  be s u b s t i t u t e d  as t h e  e n e r g y  s o u r c e  f o r  

househo ld  cook ing  and h e a t i n g .  

S i m i l a r  t o  t h e  i n t e r p r e t a t i o n  f o r  F i g u r e  2 ,  t h e  pre-RCUP s i t u a t i o n  

i s  r e p r e s e n t e d  by p o i n t  E a t  which Q~~~ o f  fuelwood i s  be ing  

h a r v e s t e d  and consumed a t  l a b o r  c o s t  of C,,,, f o r  t h e  l as t  kg of 

fuelwood g a t h e r e d .  The i n c r e m e n t a l  c o s t  of h a r v e s t i n g  a d d i t i o n a l  

1/ See Appendix F f o r  t h e  l i t e r a t u r e  c o n t a i n i n g  t e s t i m o n y  r e g a r d i n g  t h e  
c o n s t a n c y  of  p e r  c a p i t a  e n e r g y  consumpt ion  i n  s u b s i s t e n c e - l e v e l  h o u s e h o l d s  i n  t h e  
Nepa le se  h i l l s .  



q u a n t i t i e s  of fuelwood beyond Q~~~ i s  p e r c e i v e d  by t h e  househo ld  

a s  t o o  h i g h  r e l a t i v e  t o  t h e  l a b o r  c o s t  of  g a t h e r i n g  dung.  C o n s e q u e n t l y ,  

t h e  i n i t i a l  e q u i l i b r i u m  s i t u a t i o n  i s  c h a r a c t e r i z e d  by ~d - QwoS 

of  dung b e i n g  consumed a l o n g  w i t h  QwoS o f  fuelwood i n  o r d e r  t o  

s a t i s f y  household  e n e r g y  demand. 

The RCUP w i l l  s e e k  t o  i n c r e a s e  t h e  s u p p l y  of fuelwood by improved 

management of e x i s t i n g  f o r e s t s  a s  w e l l  a s  a f f o r e s t a t i o n .  They w i l l  b o t h  

have  t h e  same impact  on F i g u r e  3 :  t h e  o r i g i n a l  s u p p l y  f u n c t i o n ,  

!3,,,,, w i l l  be s h i f t e d  downward, a s  r e p r e s e n t e d  by %, s i n c e  t h e  

l a b o r  t ime  f o r  h a r v e s t i n g  and t r a n s p o r t i n g  fuelwood w i l l  be r e d u c e d .  

T h i s  r e s u l t  shou ld  i nduce  a  new e q u i l i b r i u m  a t  p o i n t  H ,  where Q s S  o f  

f uelwood and Od - QwS o f  dung a r e  be ing  g a t h e r e d  and used .  

The n e t  economic b e n e f i t s  a s s o c i a t e d  w i t h  t h e s e  i n c r e a s e d  f  uelwood 

s u p p l i e s  c a n  be e s t i m a t e d  based on E q u a t i o n  ( I )  above .  Us ing  t h a t  

a p p r o a c h ,  C would r e p r e s e n t  t h e  r e d u c t i o n  i n  t h e  a v e r a g e  l a h o r  t ime  c o s t  

( o f  g a t h e r i n g  QwoS of  fue lwood)  wh ich  c o u l d  be a s s i g n e d  t o  RCUP. 

A l t e r n a t i v e l y ,  t h e  n e t  economic b e n e f i t s  c o u l d  be q u a n t i f i e d  by t h e  

v a l u e  of dung which h a s  been r e l e a s e d  f o r  u se  a s  f e r t i l i z e r .  T h i s  

a p p r o a c h  h a s  been u t i l i z e d  i n  t h e  World Bank ' s  Nepal  F o r e s t r y  S e c t o r  

Review and i n  t h e  APROSC F e a s i b i l i t y  S tudy f o r  t h e  b h a k a l i  Hills 

P r o j e c t .  For t h a t  measu re  t h e  f o l l o w i n g  e q u a t i o n  would a p p l y :  

where B f s  = t h e  p r e s e n t  v a l u e  of t h e  s t r e a m  of a n n u a l  r e t u r n s  from 

i n c r e a s e d  fuelwood s u p p l i e s ,  T = t h e  economic l i f e  of t h e  new f o r e s t ,  

V F ~  = t h e  u n i t  v a l u e  of fa rmyard  manure o r  dung i n  t e r m s  of 

i n c r e m e n t a l  o u t p u t  of foods  c r o p s ,  and A FYX = t h e  q u a n t i t y  of  

fa rmyard  manure which w i l l  be r e l e a s e d  f o r  use  a s  f e r t i l i z e r .  These  

u n i t  v a l u e s  w i l l  be e s t i m a t e d  i n  S e c t i o n  3 below. 



Turning now t o  an e v a l u a t i o n  of i n c r e a s e d  s u p p l i e s  of f o d d e r ,  i f  i t  

is  used e n t i r e l y  a s  animal  f e e d ,  i n c r e a s e d  consumption of fodder  w i l l  

r e s u l t  i n  i n c r e a s e d  o u t p u t  of mi lk  and farmyard manure. Consequent ly  

t h e  n e t  b e n e f i t s  can be e v a l u a t e d  by u s i n g  Equa t ion  ( 2 ) .  Of c o u r s e  f o r  

f o d d e r ,  t h e  numerator i n  t h a t  e q u a t i o n  must be re-def ined t o  read V F  

F ,  where V F  = t h e  u n i t  va lue  of fodder  i n  terms of i n c r e m e n t a l  o u t p u t  

of mi lk  and F = t h e  q u a n t i t y  of fodder  consumed by l i v e s t o c k .  

Another impor tan t  product  of t h e  f o r e s t r y  s e c t o r  is i n c r e a s e d  

a v a i l a b i l i t y  of t imber  f o r  b u i l d i n g  m a t e r i a l s .  The o u t p u t  of t i m b e r  

w i l l  be valued i n  terms of Equat ion ( 1 ) .  I n  t h i s  i n s t a n c e ,  t h e  b e n e f i t s  

from t imber  o u t p u t  can be e s t i m a t e d  v i a  i ts  market  p r i c e ,  s i n c e  t h i s  i s  

one type of RCUP o u t p u t  which is not t i e d  t o  t h e  s u b s i s t e n c e  economy. 

i v .  Decreased demand f o r  fuelwood a s  household  energy  due t o  improved 

e f f i c i e n c y  of cooking and h e a t i n g .  

Most of t h e  p rev ious  s t u d i e s  of r e s o u r c e  c o n s e r v a t i o n  and 

u t i l i z a t i o n  i n  Nepal c o n c e n t r a t e  on i n c r e a s i n g  t h e  supp ly  of fuelwood. 

The complementary approach of seek ing  ways t o  c u r b  the  demand f o r  

fuelwood i s  r a r e l y  g iven much a t t e n t i o n .  Appendix F focuses  on s e v e r a l  

p o s s i b i l i t i e s  f o r  r educ ing  the  demand f o r  fuelwood, the  most p r a c t i c a l  

of which seems t o  be i n c r e a s e d  thermal  e f f i c i e n c y  of s t o v e s .  

I n  t h e  c o n t e x t  of F i g u r e  3 reduced fuelwood demand would be 

e q u i v a l e n t  t o  s h i f t i n g  t h e  v e r t i c a l  D f u n c t i o n  t o  t h e  l e f t .  Thus,  t h e  

o r i g i n a l  Qd of  t o t a l  household energy demand would be reduced t o  

QWd<Qd. The r e s u l t a n t  n e t  economic b e n e f i t s  could  then  be 

q u a n t i f i e d  u s i n g  Equat ion ( 2 )  above. 

v. Improved d r i n k i n g  and b a t h i n g  w a t e r  s u p p l i e s ,  r e q u i r i n g  l e s s  l a b o r  

e f f o r t  t o  t r a n s p o r t  i t  t o  t h e  household.  

F igure  4 i l l u s t r a t e s  the  l i k e l y  consequences of more a c c e s s i b l e  

w a t e r  s u p p l i e s  f o r  household use:  

Labor c o s t  
NR/gallon 
of w a t e r  

Cwo 
F i n u r e  4 

w a t e r  

I I 
0 %o % Q u a n t i t y  i n  Ga l lons /Year  



The household demand f u n c t i o n  f o r  w a t e r ,  D,  is drawn w i t h  a  g e n t l e  

s l o p e  downward t o  t h e  r i g h t  i n  o r d e r  t o  sugges t  the  s i g n i f i c a n t  

r e s p o n s i v e n e s s  of water  consumption t o  changes i n  t h e  l a b o r  c o s t  of 

supp ly ing  i t .  When many hours  of l a b o r  time must be a l l o c a t d  t o  

o b t a i n i n g  water  s u p p l i e s ,  consumption i s  r e s t r i c t e d  t o  d r i n k i n g  and 

o t h e r  c r i t i c a l  l i f e - s u p p o r t  u s e s .  Th i s  s i t u a t i o n  is i l l u s t r a t e d  by 

p o i n t  E  i n  F igure  4 ,  where Qwo of wa te r  is being consumed by 

household  members a t  t h e  l a b o r  supp ly  c o s t  of ko. P o i n t  E can be 

viewed a s  r e p r e s e n t i n g  d ry  season  consumption of wa te r  wi thou t  t h e  

improvements a n t i c i p a t e d  through R C P .  

During t h e  monsoon p e r i o d ,  o r  when piped wa te r  i s  s u p p l i e d  t o  t h e  

v i l l a g e  by means of RCUP a c t i v i t i e s ,  water  becomes much more p l e n t i f u l .  

Th i s  s i t u a t i o n  i s  shown i n  F i g u r e  4  by t h e  downward s h i f t  of t h e  

o r i g i n a l  supp ly  f u n c t i o n  t o  &. The l a b o r  c o s t  of o b t a i n i n g  water  

d e c l i n e s  s i g n i f i c a n t l y ;  a  new e q u i l i b r i u m  s i t u a t i o n  i s  reached a t  p o i n t  

F ,  where Qw of wa te r  is being consumed a t  t h e  l a b o r  supp ly  of &. 
Note t h a t  is on ly  t h e  o r i g i n a l  q u a n t i t y ,  Qwo, were s u p p l i e d  and con- 

sumed i n  t h i s  new 'water abundance' s i t u t a t i o n ,  t h e  l a b o r  supply  c o s t  

would be o n l y  kl. The r e s u l t a n t  n e t  economic b e n e f i t s  a r e  repre-  

s e n t e d  by t h e  sum of a r e a s  k0 CW1 GE and EGF. The former a r e a  

r e p r e s e n t s  t h e  n e t  g a i n s  due t o  reduced c o s t s  of supp ly ing  t h e  d ry  sea-  

son  q u a n t i t y  of w a t e r ,  and is e q u i v a l e n t  i n  va lue  t o  (Cwo - CW1) Qwo. 

The l a t t e r  a r e a  r e p r e s e n t s  t h e  n e t  b e n e f i t s  a t t i b u t a b l e  t o  i n c r e a s e d  

s u p p l i e s ,  and is e q u i v a l e n t  i n  value  t o  1 / 2 ( h 0  - C,') (Qw - Q, - Q,,). 

Thus t h e  t o t a l  v a l u e  of n e t  economic b e n e f i t s  can be expressed  

s y m b o l i c a l l y  a s  

( 3 )  B = ( A C *  ' 0 'wo + % A c *  . A Q ) ,  9 

t = o  (1  + d ) t  



where &,h = t h e  p r e s e n t  v a l u e  of t h e  s t ream of annual  r e t u r n s  t o  

i n c r e a s e d  wa te r  s u p p l i e s  f o r  household h , d  C* = Cwo - C: which i s  

t h e  r e d u c t i o n  i n  wa te r  supp ly  c o s t s  on t h e  o r i g i n a l  o r  d r y  season  

q u a n t i t y  s u p p l i e d  and consumed. T  d e n o t e s  t h e  t e r m i n a l  yea r  f o r  RCUP. 

Summing over  a l l  a f f e c t e d  households ,  h ,  y i e l d s  t h e  t o t a l  p r e s e n t  v a l u e  

of n e t  economic b e n e f i t s ,  a t t r i b u t a b l e  t o  RCUP f o r  s u p p l i e s  t o  r u r a l  

households .  

Note a  s p e c i a l  f e a t u r e  of t h e  a n a l y s i s  of wa te r  supp ly  b e n e f i t s .  

That i s  t h e  a r e a  EHF i n  F i g u r e  4 r e p r e s e n t s  b e n e f i t s  from i n c r e a s e d  

"consumer s u r p l u s " ,  t h e  term economists  use to  deno te  b e n e f i t s  a c c r u i n g  

t o  consumers when t h e  p r i c e  f a l l s  s i g n i f i c a n t l y .  This  component of n e t  

b e n e f i t s  i s  no t  inc luded  i n  t h e  preceeding E q u a t i o n s  ( 1 )  and ( 2 )  s i n c e  

t h e  c h a r a c t e r i s t i c s  of t h e i r  under ly ing  demand f u n c t i o n s  a r e  d i f f e r e n t  

from t h a t  shown i n  F igure  4. 

v i .  Improved h e a l t h  and n u t r i t i o n  s t a t u s  of h i l l  r e s i d e n t s  due t o  

improved food o u t p u t  and d r i n k i n g  wa te r  s u p p l i e s .  

Th i s  c a t e g o r y  of n e t  b e n e f i t s  w i l l  be q u i t e  d i f f i c u l t  t o  q u a n t i f y .  

There w i l l  no doubt be some improvements i n  h e a l t h  and n u t r i t i o n  s t a t u s  

due t o  t h e s e  RCUP a c t i v i t i e s .  Even though some measures of dec reased  

m o r b i d i t y  and m o r t a l i t y  w i l l  be ob ta ined  from b a s e l i n e  and follow-up 

su rveys  of RC1JF'-affected househo lds ,  i t  w i l l  be d i f f i c u l t  t o  de te rmine  

how much of t h e  observed changes might be a s s o c i a t e d  wi th  RCIJP, and t o  

t r a n s l a t e  medical  measures of improved h e a l t h  and n u t r i t i o n a l  s t a t u s  

i n t o  measures  of n e t  economic b e n e f i t s .  For t h e s e  reasons  t h i s  c a t e g o r y  

of RCUP b e n e f i t s  w i l l  no t  be q u a n t i f i e d  i n  S e c t i o n  3 .  

v i i .  Reduced s i l t a t i o n  of r e s e r v o i r s  and damage t o  i r r i g a t i o n  svs tems 

caused by h igh  s i l t  c o n t e n t  and f lows of r i v e r s  and s t r eams .  

Another d i f  f i c u l t - t o - m e a s u r e  c a t e g o r y  of n e t  b e n e f i t s ,  y e t  t h e r e  i s  

some hope f o r  q u a n t i f i c a t i o n .  E s t i m a t e s  have been made of t h e  e x t e n t  t o  

which s i l t a t i o n  may be s h o r t e n i n g  t h e  economic l i f e s p a n  of major 

r e s e r v o i r s ,  such a s  t h e  Kulekhani Dam. To t h e  e x t e n t  t h a t  RCUP 

wate r shed  management a c t i v i t i e s  w i l l  d e c r e a s e  t h e  s i l t a t i o n  r a t e ,  t h e y  

o b v i o u s l y  w i l l  i n c r e a s e  t h e  number of y e a r s  over  which hydropower, water 

s u p p l i e s  and o t h e r  b e n e f i t s  can be made a v a i l a b l e .  Even i f  t h e s e  

b e n e f i t s  could  be measured p r e c i s e l y ,  however, they  w i l l  not  be r e a l i z e d  



u n t i l  40 y e a r s  o r  so  i n t o  t h e  f u t u r e .  T h i s  means t h a t  t h e  n e t  p r e s e n t  

v a l u e  o f  such b e n e f i t s  is u n l i k e l y  t o  prove l a r g e  r e l a t i v e  t o  the  o t h e r  

c a t e g o r i e s  of  b e n e f i t s  d i s c u s s e d  above. A s  a  consequence ,  t h i s  c a t e g o r y  

of RCUP b e n e f i t s  w i l l  no t  be q u a n t i f i e d .  

v i i i .  Improved p o p u l a t i o n  d i s t r i b u t i o n  between t h e  h i l l s  and t h e  

T e r a i .  

A s  a  r e s u l t  of RCUP, t h e r e  w i l l  p robab ly  be some p o p u l a t i o n  

r e d i s t r i b u t i o n .  I f  t h e  a c t i v i t i e s  d e s c r i b e d  above prove t o  be 

economica l ly  v i a b l e ,  t h e r e  w i l l  be changes i n  the  o v e r a l l  q u a l i t y  of 

l i f e  f o r  t h e  t a r g e t  p o p u l a t i o n s .  I f  t h e  changes a r e  pe rce ived  by 

v i l l a g e r s  a s  g a i n s  r e l a t i v e  t o  o t h e r  a r e a s ,  t hen  ou t -migra t ion  w i l l  tend 

t o  be reduced.  I f  n o t ,  t h e  o p p o s i t e  r e s u l t  w i l l  be expec ted .  

Whichever,  i f  t h e  m i g r a t i o n  movements a r e  v o l u n t a r y ,  t h e r e  w i l l  t end t o  

be a  n e t  improvement i n  p o p u l a t i o n  d i s t r i b u t i o n  v i s -a -v i s  a v a i l a b l e  

economic o p p o r t u n i t i e s .  P o p u l a t i o n  r e d i s t r i b u t i o n  w i l l  a l s o  s h i f t  t h e  

burden of p r o v i d i n g  s o c i a l  s e r v i c e s  from t h e  send ing  t o  t h e  r e c e i v i n g  

a r e a s .  A l l  of t h e s e  f a c t o r s  make t h e  e s t i m a t i o n  of n e t  economic 

b e n e f i t s  ( o r  c o s t s )  due  t o  improved p o p u l a t i o n  d i s t r i b u t i o n  q u i t e  

p rob lemat i c .  Fur the rmore ,  such b e n e f i t s  o r  c o s t s  a r e  l i k e l y  t o  be s m a l l  

r e l a t i v e  t o  t h e  o t h e r  c a t e g o r i e s  of n e t  b e n e f i t s .  For t h e s e  r e a s o n s ,  

t h e r e f o r e ,  t h i s  c a t e g o r y  of RCUP b e n e f i t s  w i l l  no t  be q u a n t i f i e d .  

( b )  I n s t i t u t i o n a l  Development Aspec t s :  

The e n t i r e  l i s t  of a c t i v i t i e s  d e s c r i b e d  i n  Appendix K r e p r e s e n t s  an 

i n v e s t m e n t  i n  t h e  human c a p i t a l  o f  Nepal .  The r e t u r n s  on t h a t  i n v e s t m e n t  

w i l l  be r e a l i z e d  i n  two ways: 

i. P a r t i c i p a n t  and In -Serv ice  T r a i n i n g .  

The t r a i n i n g  of p r o f e s s i o n a l  Nepa l i  s t a f f ,  whether i n - s e r v i c e  o r  

long-term, w i l l  be r e a l i z e d  i n  terms of t h e  m a r g i n a l  p roduc t s  r e c e i v e d  

from a p p l y i n g  t h e i r  improved s k i l l s  t o  RCUP o r  r e l a t e d  a c t i v i t i e s  over  

t h e  remaining p r o f e s s i o n a l  c a r e e r s  of t h e  pe r sons  t r a i n e d .  To t h e  

e x t e n t  t h a t  t h e i r  s k i l l s  a r e  a p p l i e d  t o  RCUP a c t i v i t i e s ,  t h e  r e s u l t a n t  

g a i n s  i n  e f f i c i e n c y  w i l l  be measured a l r e a d y  i n  t h e  v a r i o u s  

s i t e - s p e c i f i c  a c t i v i t i e s  d e s c r i b e d  above. Since  most of t h e  i n d i v i d u a l s  

t r a i n e d  by RCUP w i l l  be employed on RCUP work, t h i s  component of 

i n s t i t u t i o n a l  development b e n e f i t s  should  not  be e v a l u a t e d  a g a i n .  



ii. T r a i n i n g  a t  t h e  I n s t i t u t e  of Renewable N a t u r a l  Resources.  

I n  a d d i t i o n ,  t h e r e  a r e  ne t  s a v i n g s  from t r a i n i n g  Nepal i  s t u d e n t s  a t  

t h e  I n s t i t u t e  of Renewable N a t u r a l  Resources  i n s t e a d  of overseas .  Th i s  

c a t e g o r y  of i n s t i t u t i o n a l  development b e n e f i t s  w i l l  a lmost  c e r t a i n l y  be 

s m a l l  r e l a t i v e  t o  b e n e f i t s  genera ted  by o t h e r  components of the  RCUP 

and,  t h e r e f o r e ,  i t  w i l l  not be e v a l u a t e d .  

( c )  P r i c i n g  and Other  I s s u e s  and Assumptions i n  E v a l u a t i n g  Net B e n e f i t s :  

There a r e  s e v e r a l  i s s u e s  which d i r e c t l y  e f f e c t  the  magnitude of t h e  

c o s t s  and b e n e f i t s  which need t o  be addressed  a t  the  c o n c e p t u a l  l e v e l  b e f o r e  

proceding w i t h  t h e  e m p i r i c a l  economic a n a l y s i s .  

i. The v a l u e  of l a b o r  r e l e a s e d  by p r o j e c t  a c t i v i t i e s .  

APROSC's F e a s i b i l i t y  -- Study of I n t e g r a t e d  R u r a l  Development P r o j e c t  

f o r  Mahakali  H i l l s  (Nov. 1978) ,  Annex 23, provides  a  r a t h e r  d e t a i l e d  

system f o r  v a l u i n g  l a b o r  accord ing  t o  season and c l a s s  of l a b o r e r .  The 

market  wage r a t e  of 7  r u p e e s  per  man day is used a s  a  benchmark f o r  peak 

season  h i r e d  l a b o r ,  i . e . ,  assumed a s  a  t ime of f u l l  employtnent.l/ 

Var ious  lower r a t e s  a r e  employed f o r  o f f  season employment-including 

t h e  o p p o r t u n i t y  c o s t s  a s s o c i a t e d  wi th  m i g r a t i o n  dur ing  the  s l a c k  pe r iod .  

However, t h e  g e n e r a l i t i e s  of the  l a b o r  r e l e a s e  e s t i m a t e s ,  p lus  t h e  

o p p o r t u n i t y  c o s t s  which should  be added f o r  t h e  v o l u n t e e r  l a b o r  i m p l i c i t  

i n  t h e  p r o j e c t  d e s i g n ,  makes t h e i r  d e t a i l e d  methodology too complex f o r  

t h i s  p r o j e c t .  

The methodology t o  be used t h e r e f o r e  w i l l  be t o  e s t i m a t e  the  t o t a l  

t ime r e l e a s e d  due t o  the  s p e c i f i c  p r o j e c t  a c t i v i t y ,  e.g.,  t he  d e c r e a s e  

i n  t r a v e l  t ime t o  g a t h e r  f u e l  and fodder  or  provide  the  f a m i l i e s  po tab le  

wa te r  supply .  However, i t  w i l l  then be necessa ry  t o  d e l i n e a t e  

a l t e r n a t i v e  o p p o r t u n i t y  c o s t s  f o r  l a b o r  e s t i m a t e s  d u r i n g  the  "peak 

demand f o r  l abor"  season  and f o r  the  remainder of the  year .  

Most s o u r c e s  i n d i c a t e  the  peak season l a s t s  f o r  approx imate ly  f o u r  

months of the  yea r .  Only d u r i n g  t h i s  one t h i r d  of the  yea r  would the 

o p p o r t u n i t y  c o s t  of l a b o r  equa l  t h e  market r a t e  of 7  rupees .  Thus the  

11 Wage r a t e  of RS 7  per man day is a l s o  employed i n  the  World Bank's Nepal 
F o r e s t r v  S e c t o r  Review ( R D ~ .  No. 1952 - NEP) Aug. 1978. 



c a l c u l a t i o n  of b e n e f i t s  from t h e  r e l e a s e  of l a b o r  i n  t h e  peak pe r iod  i s  

t h e  a p p r o p r i a t e  o p p o r t u n i t y  cost-assumed i n  t h i s  s t u d y  t o  b e  7  r u p e e s  

p e r  day wi th  a l lowances  f o r  a  h i g h e r  market r a t e  i n  some of t h e  p r o j e c t  

a r e a s .  

The d i f f i c u l t y  comes i n  a t t e m p t i n g  t o  de te rmine  the  o p p o r t u n i t y  

c o s t  d u r i n g  t h e  e i g h t  months of non-peak l a b o r  demands. A r e c e n t  s t u d y  

by t h e  Nepalese N a t i o n a l  P lann ing  Commission (Sep t .  1978) e n t i t l e d  - A 

Survey of Employment Income D i s t r i b u t i o n  - and Consumption P a t t e r n s  i n  - 
Nepal r e p o r t s  t h e  u n u t i l i z e d  days f o r  r u r a l  workers i n  Nepal i s  57% of 

t o t a l  working days  (187 o u t  o f  323) f o r  males  and 69% f o r  f emales  (223 

o u t  of 324) .  (p .  70-71). It is l i k e l y ,  however, t h a t  workers e a r n  some 

wages d u r i n g  t h i s  " u n u t i l i z e d  per iod."  We w i l l  make t h e  assumpt ion t h a t  

t h e  o p p o r t u n i t y  c o s t  f o r  l a b o r  d u r i n g  off-peak p e r i o d s  should be valued 

a t  about  NR 2.50. Thus, t h e  o p p o r t u n i t y  c o s t  of l a b o r  w i l l  be valued a t  

NR 4.4 p e r  day (0.57 x NR.25) + (0.43 x NR.7) throughout  t h e  yea r .  The 

procedure  t o  be fo l lowed w i l l  be t o  t o t a l  a l l  l a b o r  r e l e a s e d ,  bu t  o n l y  

c l a i m  NR 4.4 p e r  day a s  t h e  o p p o r t u n i t y  c o s t  of t h e  r e l e a s e d  l a b o r .  We 

f e e l  t h a t  t h i s  procedure  w i l l  produce a  c o n s e r v a t i o n  e s t i m a t e  i n  v a l u i n g  

any  b e n e f i t s  due t o  t h e  d i f f e r e n t i a l  between wages a c t u a l l y  paid and t h e  

s o c i a l  o p p o r t u n i t y  c o s t  of u n s k i l l e d  l a b o r .  

ii. Changes i n  market  p r i c e s  a s s o c i a t e d  wi th  i n c r e a s e d  p roduc t ion .  

On t h e  b a s i s  of  (1 )  an a g r i c u l t u r a l  economy t h a t  i s  a t  a  

s u b s i s t e n c e  l e v e l  and l a c k i n g  a  formal market ing s t r u c t u r e  and ( 2 )  t h e  

c o n t r i b u t i o n  of  t h e  i n c r e a s e  i n  p r o d u c t i o n  i n  t h e  p r o j e c t  a r e a  will be a  

r e l a t i v e l y  s m a l l  p e r c e n t a g e  of t o t a l  p roduc t ion ,  t h e  assumpt ion fo l lows  

t h a t  p r o j e c t  o u t p u t  w i l l  n o t  -- e f f e c t  t h e  "market  p r i c e "  - of  t h e  - 
commodities b e i n g  produced.  T h i s  c o n c l u s i o n  is c o n s i s t e n t  wi th  t h e  

supply/demand a n a l y s e s  p r e s e n t e d  above. 

iii. I n f l a t i o n  r a t e  used t o  a d j u s t  c o s t s .  

The common assumpt ion i s  t h a t  i n f l a t i o n  e f f e c t s  both  c o s t s  and 

b e n e f i t s  and t h u s  n e u t r a l  i n  terms of r e l a t i v e  p r i c e s .  However f o r  

f i n a n c i a l  a n a l y s i s  i t  i s  necessa ry  t o  add a  r e a s o n a b l e  " i n f l a t i o n  

f a c t o r "  t o  t h e  p r o j e c t  c o s t s .  

An i n f l a t i o n  r a t e  of 12% p e r  annum w i l l  be used i n  t h e  f i n a n c i a l  

a n a l y s i s ,  s i n c e  t h a t  would appear  t o  be t h e  minimum r a t e  which would be  



r e a l i s t i c  based on the  r e c e n t  e x p e r i e n c e s  of both  Nepal and the  Uni ted  

S t a t e s .  It should  be emphasized h e r e ,  however, t h a t  no i n f l a t i o n  

ad jus tment  is done i n  t h i s  economic a n a l y s i s  due t o  t h e r e  being no 

ev idence  t h a t  i n f l a t i o n  w i l l  not  a f f e c t  both  b e n e f i t s  and c o s t s  i n  a  

n e u t r a l  manner w i t h  r e s p e c t  t o  r e l a t i v e  p r i c e s .  

i v .  Discount  r a t e  f o r  p r o j e c t  b e n e f i t s  and c o s t s .  

Although v i r t u a l l y  imposs ib le  t o  deve lop  a  d e f e n s i b l e  argument 

f a v o r i n g  a  s p e c i f i c  v a l u e  f o r  t h e  o p p o r t u n i t y  c o s t  of c a p i t a l ,  -- a  15% 

d i s c o u n t  r a t e  seems a p p r o p r i a t e  s i n c e  i t  is  c o n s e r v a t i v e l y  h i g h  and w i l l  

avo id  o v e r s t a t i n g  economic b e n e f i t s .  However, s e n s i t i v i t y  a n a l y s i s  w i l l  

be conducted t o  de te rmine  t h e  e x t e n t  t o  which h i g h e r  d i s c o u n t  r a t e s  

might  reduce t h e  n e t  p r e s e n t  v a l u e  of the  b e n e f i t s - c o s t s  t o  z e r o  o r  

lower.  

v. Allowance f o r  p h y s i c a l  c o n t i n g e n c i e s .  

As  w i t h  t h e  d i s c o u n t  r a t e ,  a  s p e c i f i c  pe rcen tage  added f o r  

c o n t i n g e n c i e s  is  d i f f i c u l t  t o  defend.  However many of the  s o i l  

c o n s e r v a t i o n  p r o d u c t i o n  p r a c t i c e s  being recommended have been t e s t e d  i n  

a l t e r n a t i v e  l o c a t i o n s .  Thus an e s t i m a t e  of 10% f o r  c o n t i g e n c i e s  was -- - 
assumed. It might be noted t h a t  two r e c e n t  s t u d i e s  f o r  Nepal by t h e  

World Bank and the  FA0 used a 10% con t ingency  f a c t o r .  

v i .  Rupees- to-dol lars  convers ion .  

Throughout the  a n a l y s i s  t h e  o f f i c i a l  exchange r a t e  of WR 11.90 p e r  

U.S. d o l l a r  was assumed. Again, s e n s i t i v i t y  a n a l y s i s  w i l l  be c a r r i e d  

o u t  t o  de te rmine  t h e  e f f e c t s  of h i g h e r  va lues  of the  o p p o r t u n i t y  c o s t  of 

c a p i t a l  o r  e s t i m a t e d  n e t  economic b e n e f i t s .  

v i i .  D i s t o r t i o n s  i n  market  p r i c e s  of  i n p u t s  and o u t p u t s .  

A common procedure  i n  b e n e f i t - c o s t  a n a l y s e s  i s  t o  c o r r e c t  f o r  any 

observed d i f f e r e n c e s  between market p r i c e s  of i n p u t s  o r  o u t p u t s  and 

t h e i r  e s t i m a t e d  s o c i a l  o p p o r t u n i t y  c o s t s .  The procedure  o u t l i n e d  above 

r e g a r d i n g  t h e  v a l u a t i o n  of l a b o r  i n p u t s  is a good example. It w i l l  be 

fo l lowed i n  v a l u i n g  not  o n l y  time s a v i n g s ,  bu t  a l s o  t h e  c o s t  of un- 

s k i l l e d  l a b o r  i n p u t s  inc luded  i n  both  c a p i t a l  and r e c u r r e n t  c o s t s  of 

RCUP. 

Any s i g n i f i c a n t  t a x e s  o r  s u b s i d i e s  w i l l  a l s o  r e c e i v e  a p p r o p r i a t e  

a t t e n t i o n .  For example, t h e  market  p r i c e s  of t imber  is  government- 

c o n t r o l l e d .  S ince  the  o f f i c i a l  government p r i c e  is  b e l i e v e d  (accord ing  



t o  APROSC s p e c i a l i s t s )  t o  r e p r e s e n t  a  s u b s i d y  of abou t  33% compared t o  

t h e  e s t i m a t e d  u n s u b s i d i z e d  p r i c e ,  b e n e f i t s  from i n c r e a s e d  t imber  o u t p u t  

w i l l  be e v a l u a t e d  a t  a  p r i c e  which i s  50% h i g h e r  than  t h e  o f f i c i a l  

government p r i c e .  

3 .  Q u a n t i f i c a t i o n  of Net Economic B e n e f i t s  

The "Program Guide f o r  RCUP Output' r e p r e s e n t s  a  summary of a l l  t h e  

c a t e g o r i e s  o f  programs being under t aken  a s  p a r t  of  RCUP: ( 1 )  I n v e n t o r y  and 

M o n i t o r i n g ,  ( 2 )  Watershed Management, ( 3 )  F o r e s t  Management, ( 4 )  Energy,  ( 5 )  

I r r i g a t i o n ,  ( 6 )  Dr ink ing  Water ,  ( 7 )  Community L i v e s t o c k  - Range - P a s t u r e  

Management , ( 8 )  Agronomy, E x t e n s i o n ,  and Resea rch ,  (9 ) H o r t i c u l t u r e ,  (10)  

F i s h e r i e s  Developnent , ( 1  1  ) T r a i n i n g ,  and (12 ) B u i l d i n g  S t a r t s .  

The e s t i m a t e d  f i n a n c i a l  c o s t s  f o r  each  of t h e s e  program c a t e g o r i e s  have been 

e s t i m a t e d  i n  t h e  " F i n a n c i a l  Analyses".  The t a s k  of t h i s  s e c t i o n  of the  P r o j e c t  

Paper  is t o  c o n v e r t  t h e  f i n a n c i a l  c o s t s  t o  economic c o s t s ,  and t o  c a l c u l a t e  t h e  

a s s o c i a t e d  economic b e n e f i t s .  

The e s t i m a t e d  f i n a n c i a l  c o s t s  f o r  each  of t h e s e  program c a t e g o r i e s  have been 

e s t i m a t e d  i n  P a r t  2.C, " F i n a n c i a l  Analyses".  The t a s k  of t h i s  s e c t i o n  of t h e  

P r o j e c t  Paper  is t o  c o n v e r t  t h e  f i n a n c i a l  c o s t s  t o  economic c o s t s ,  and t o  

c a l c u l a t e  t h e  a s s o c i a t e d  economic b e n e f i t s .  

To a t t a i n  t h i s  l a t t e r  o b j e c t i v e ,  some program c a t e g o r i e s  w i l l  be combined, 

such a s  ( 5 )  I r r i g a t i o n  and ( 8 )  Agronomy, f o r  a n a l y t i c a l  convenience  due t o  

c o m p l e m e n t a r i t i e s  w i t h  r e s p e c t  t o  b e n e f i t s  and c o s t s .  O t h e r s ,  such a s  ( 1 )  

I n v e n t o r y  and Ploni tor ing and (11) T r a i n i n g ,  will be c o n s i d e r e d  t o  be components 

of  t h e  j o i n t l y  i n c u r r e d  c o s t s  of RCUP, which c o s t s  a r e  t o  he j u s t i f i e d  by the  

combined n e t  b e n e f i t s  from a l l  o t h e r  program c a t e g o r i e s .  The d e t a i l s  a r e  

p r e s e n t e d  below. 

( a )  Program Ca tegory  3 . ,  F o r e s t  Management 

The "Program Guide f o r  RCUP Output" ( h e r e a f t e r  r e f e r r e d  t o  a s  the  RCUP 

Guide) s p e c i f i e s  two major t y p e s  of a c t i v i t i e s  f o r  f o r e s t r y  programs. F i r s t  

is t h e  a p p l i c a t i o n  of improved management t e c h n i q u e s  t o  e x i s t i n g  f o r e s t s ,  

c o n s i s t i n g  of Program C a t e g o r i e s  3 . 5 . ( 1 ) ,  management of 67,584 h e c t a r e s  of 

N a t i o n a l  F o r e s t ,  and 3 .5 . (2 ) ,  management of  14,013 h e c t a r e s  of Panchayat  

P r o t e c t e d  F o r e s t .  T h e i r  combined land a r e a s  of 81,597 h e c t a r e s  r e p r e s e n t s  



78% o f  t h e  t o t a l  104,126 h e c t a r e s  i n c l u d e d  i n  t h e  e n t i r e  Program Ca tegory  3. 

A s  w i l l  be demons t ra t ed  below, i t  i s  on ly  t h e s e  f o r e s t  management a c t i v i t i e s  

which g e n e r a t e  immediate f lows of economic b e n e f i t s ;  t h e  o t h e r s  must be 

l a r g e l y  d e f e r r e d  u n t i l  newly p l a n t e d  trees have matured.  

The second type  of a c t i v i t y  i s  t h e  e s t a b l i s h m e n t  of new f o r e s t  

p l a n t a t i o n s ,  c o n s i s t i n g  o f  Program C a t e g o r i e s  3 .8 . (1) ,  Panchayat  F o r e s t  

E s t a b l i s h m e n t  - Fuelwood (3 ,132 h e c t a r e s ) ;  3.B. ( 2 ) ,  Panchayat  F o r e s t  

E s t a b l i s h m e n t  - Fodder (3 ,125 h e c t a r e s ) ;  3.C, D i s t r i b u t i o n  of Community and 

I n d i v i d u a l  P l a n t i n g s  (3 ,464 m i l l i o n  s a p l i n g s ,  e q u i v a l e n t  t o  approx imate ly  

4 ,245 h e c t a r e s ) ;  3.E, Lease  F o r e s t  Es tab l i shment  (322 h e c t a r e s ) ;  3.F, 

P r i v a t e  F o r e s t  E s t a b l i s h m e n t  (1 ,000 h e c t a r e s ) ;  and 3.G, N a t i o n a l  F o r e s t  

P l a n t a t i o n  Es tab l i shment  (10,555 h e c t a r e s ) .  T h e i r  combined l a n d  a r e a  is  

22,379 h e c t a r e s ,  which r e p r e s e n t s  21% of the  t o t a l  l and  a rea1 /  i n  Program 

Category  3. Each of t h e s e  program c a t e g o r i e s  i s  c h a r a c t e r i z e d  by a  l e n g t h y  

g e s t a t i o n  p e r i o d  b e f o r e  f o d d e r ,  fuelwood o r  t imber  can be h a r v e s t e d .  

Within  t h e  c o n t e x t  of F i g u r e  1 ,  t h e s e  f o r e s t r y  programs shou ld  

c o n t r i b u t e  s e v e r a l  t y p e s  of b e n e f i t s .  F i r s t  is t h e  va lue  of f o d d e r ,  

fuelwood,  and t imber  h a r v e s t e d .  The b a s e s  f o r  q u a n t i f y i n g  such b e n e f i t s  

a r e  p r e s e n t e d  i n  T a b l e  1. 

Anticipated y i e l d s  and e s t i m a t e d  n e t  economic b e n e f i t s  per  h e c t a r e  a r e  

g i v e n  f o r  both  t h e  "wi thou t  p r o j e c t "  and "wi th  p r o j e c t "  s i t u a t i o n s .  

A s p e c i a l  problem i n  v a l u i n g  t h e s e  h a r v e s t s  i s  c r e a t e d  by t h e  

15-year p l a n n i n g  h o r i z o n  f o r  t h e  RCUP. Since t h e  bu lk  of t h e  h a r v e s t  

from Program C a t e g o r i e s  3.B, 3.C, 3 3 ,  3. F ,  and 3.G w i l l  be r e a l i z e d  

a f t e r  t h e  f i f t e e n t h  y e a r ,  t h e  i n c r e a s e  i n  l and  v a l u e  t r e a t e d  a s  a  r e s u l t  

of  RCUP c o u l d  be used t o  q u a n t i f y  t h e  n e t  economic v a l u e  of improvements t o  

t h e  a f f e c t e d  f o r e s t  l and  a s  of t h e  end of y e a r  15. Th i s  n e t  i n c r e a s e  i n  l a n d  

v a l u e  h a s ,  however been excluded a s  a  component of n e t  economic b e n e f i t s .  

1/ The remain ing  1% is  r e p r e s e n t e d  by Program Category  3.L, Research T r i a l  
P l o t s ,  which i n c l u d e s  t h e  e q u i v a l e n t  of 150 h e c t a r e s .  



Another s p e c i a l  problem is  posed by t h e  l o s s  i n  c u r r e n t  (wi thou t  

p r o j e c t )  f o r a g e  p r o d u c t i o n  from l a n d  conver t ed  from p a s t u r e  o r  range t o  new 

f o r e s t  p l a n t a t i o n s .  Tab le  11 p r o v i d e s  t h e  b a s e s  f o r  e s t i m a t i n g  t h e s e  

" n e g a t i v e "  b e n e f i t s ,  a s  noted  i n  Tab le  I. 

A second type  of b e n e f i t s  comes i n  the  form of d e c r e a s e d  s o i l  e ro-  

s i o n  on managed f o r e s t  l a n d s  (Program Category  3.5) and l a n d s  proposed f o r  

new f o r e s t  p l a n t a t i o n s .  Tab le  I summarizes t h e  procedure  f o r  quan t i -  f y i n g  

t h e s e  b e n e f i t s .  Table  111 c o n t a i n s  t h e  raw d a t a  and l i t e r a t u r e  r e f e r e n c e s  

u n d e r l y i n g  t h e  procedure .  

A t h i r d  type  of b e n e f i t s  is i n c r e a s e d  c r o p  y i e l d s  "downstream" of 

t h e  a r e a s  s u b j e c t e d  t o  improve f o r e s t  management and new p l a n t a t i o n s  due t o  

d e c r e a s e d  sediment  d e p o s i t i o n .  Eroded s o i l  w i l l  d e p o s i t  i t s e l f  and cause  

v a r i o u s  t y p e s  of  damages. The r e d u c t i o n  i n  t h e s e  damages can  be c la imed a s  

b e n e f i t s  t o  RCUP. There  a r e  t h r e e  major l o c a t i o n s  where eroded s o i l  is 

d e p o s i t e d :  (1 )  a r e a s  c l o s e  t o  where t h e  s o i l  becomes d i s p l a c e d  and where t h e  

t e r r a i n  s l o p e  i s  reduced;  ( 2 )  w i t h i n  the  d r a i n a g e  and s t r eam c h a n n e l s ;  ( 3 )  i n  

d e l t a s ,  impoundments, and major  r i v e r  ways. Laban r e p o r t s  t h a t  33% of t h e  

sediment  w i l l  be i n  t h e  t h i r d  c a t e g o r y .  Assuming t h a t  e roded s o i l  o c c u r s  i n  

t h e  p r o j e c t  a r e a  a c c o r d i n g  t o  t h e  above,  then  i t  can be assumed t h a t  abou t  

113 w i l l  be d e p o s i t e d  near  t h e  eroded s i t e ,  113 d e p o s i t e d  i n  d r a i n a g e  and 

s t r eam c h a n n e l s  w i t h i n  t h e  catchment a r e a  and 113 w i l l  pas s  beyond t h e  

ca tchment  a r e a . l /  Tab le  I V  ( t h e  F o r e s t  Improvement column) d e r i v e s  

e s t i m a t e s  of  t h e  v a l u e  of  reduced c r o p  damage due t o  d e c r e a s e d  sediment  

d e p o s i t i o n .  

The v a l u e s  e s t i m a t e d  f o r  t o t a l  economic b e n e f i t s  from a l l  f o r e s t r y  

program c a t e g o r i e s  a r e  p r e s e n t e d  i n  summary form on page 1  of Tab le  V 

f o r  P r o j e c t  Years  1-15. The v a l u e s  of t o t a l  economic c o s t s ,  s e v e r a l  

measures  of  economic e f f i c i e n c y ,  and some s e n s i t i v i t y  a n a l y s i s  a r e  pre-  

s e n t e d  on page 2  o f  Table  V. Eva lua ted  a t  a  c o n s e r v a t i v e l y  h i g h  15% 

d i s c o u n t  r a t e ,  t h e  s t r eam of economic b e n e f i t s  and c o s t s  y i e l d s  t h e  f o l -  

lowing measures of economic e f f i c i e n c y :  

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years ,  

1-5 6-10 11-15 1-15 
Net P r e s e n t  Value ( B e n e f i t s - C o s t s ) ,  

i n  m i l l i o n s  of NR 22.8 38.7 84.3 145.5 
B e n e f i t /  Cost R a t i o  1.6 2.3 6.4 2.7 

1 /  Laban,  P e t e r ,  F i e l d  measurement on e r o s i o n  and s e d i m e n t a t i o n  i n  Nepal ,  Sep. 
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The s e n s i t i v i t y  a n a l y s i s ,  which shows how r e s p o n s i v e  the  n e t  p r e s e n t  

v a l u e s  of b e n e f i t s  and c o s t s  a r e  t o  changes i n  impor tan t  a s sumpt ions ,  

i n d i c a t e s  t h a t  t h e  n e t  p r e s e n t  v a l u e s  remain p o s i t i v e  and t h e  B / C  r a t i o s  

exceed u n i t y  even under q u i t e  a d v e r s e  changes.  Consequent ly ,  t h i s  com- 

ponent of RCUP would appear  t o  be q u i t e  a  v i a b l e ,  s e t  of programs. T h i s  

c o n c l u s i o n  is  u n d e r l i n e d  by t h e  f a c t  t h a t  c o n s e r v a t i v e  assumpt ions  were 

employed throughout  t h e  a n a l y s i s :  b e n e f i t s  have been d e l i b e r a t e l y  b iased  

downward, and c o s t s  have been d e l i b e r a t e l y  b i a s e d  upward. 

(b) Program Ca tegory  7., Community Livestock-Range-Pasture 

Included i n  t h e  RCUP g u i d e  a r e  many t y p e s  of programs f o r  improving 

t h e  management of r a n g e s ,  p a s t u r e s ,  and l i v e s t o c k .  The o v e r a l l  

o b j e c t i v e  is  more economical ly  e f f i c i e n t  p roduc t ion  of m i l k ,  meat ,  e g g s ,  

wool, h i d e s ,  and o t h e r  animal p r o d u c t s ,  most of which w i l l  be consumed 

by h i l l  r e s i d e n t s .  Perhaps  t h e  most c r i t i c a l  component i n  t h e  

complementary s e t  of i n p u t s  des igned t o  i n c r e a s e  t h e  p r o d u c t i v i t y  of 

l i v e s t o c k  is  i n c r e a s e d  q u a n t i t y  and q u a l i t y  of animal  f eed .  Appendices I a ,  

I b ,  and I c  make t h i s  p o i n t  p e r s u a s i v e l y .  For t h i s  r e a s o n ,  Program C a t e g o r i e s  

7.A-7.H a r e  concerned w i t h  improved management of e x i s t i n g  ranges  and 

p a s t u r e s  which a r e  commonly used by communities i n  t h e  RCUP p r o j e c t  s i t e s .  

Table  I1 p r e s e n t s  e s t i m a t e d  i n c r e a s e  i n  fo rage  y i e l d s  f o r  r anges  and p a s t u r e s  

i n  t h e  "wi th  RCUP" and "wi thout  RCUP" s i t u a t i o n s .  

A companion s e t  of programs concerns  improvement i n  l i v e s t o c k  

management, i n c l u d i n g  t h e  i n t r o d u c t i o n  of improved a n i m a l s ,  c a s t r a t i o n  of 

unproduc t ive  m a l e s ,  d e l i v e r y  of a  v a r i e t y  of animal  h e a l t h  s e r v i c e s ,  and t h e  

p r o v i s i o n  of n e c e s s a r y  equipment and c r e d i t .  These improvements a r e  the  

forms o f  Program C a t e g o r i e s  7.1-7.P. Table  V I  shows t h e  e s t i m a t e d  impact of 

such  programs on t h e  p roduc t ion  parameters  f o r  l i v e s t o c k .  The modest 

improvements f o r e c a s t  f o r  t h e  p roduc t ion  parameters  a r e  judged t o  be q u i t e  

r e a l i s t i c .  

From t h e  viewpoint  of t h e  a g r i c u l t u r a l - e c o l o g i c a l  system d e p i c t e d  i n  

F igure  1, t h e  RCUP i n t e r v e n t i o n  t o  upgrade t h e  management of r anges  and 

p a s t u r e s  promises t h r e e  impacts .  I ts pr imary impact w i l l  be t o  i n c r e a s e  t h e  

q u a n t i t y  of f o r a g e  f o r  l i v e s t o c k  feed (an  " i n t e r m e d i a t e  o u t p u t " ) .  Its two 

secondary  impacts  w i l l  be ( a )  r e d u c t i o n  of c r o p  l o s s e s  from e x i s t i n g  s o i l  



e r o s i o n  and sediment d e p o s i t i o n  ( "main ta in ing  p r o d u c t i v e  c a p a c i t y "  ) , and ( b )  

l a b o r  time s a v i n g s  due t o  dec reased  he rd ing  and hand-harves t ing t ime when 

f o r a g e  p roduc t ion  i n c r e a s e s  ( e q u i v a l e n t  t o  an  i n c r e a s e  i n  a v a i l a b l e  l a b o r  

i n p u t s ) .  The complementary RCUP i n t e r v e n t i o n  t o  improve the  q u a l i t y  and 

q u a n t i t y  of  l i v e s t o c k  promises  t o  ( a )  i n c r e a s e  the  i n t e r m e d i a t e  o u t p u t s  of 

farmyard manure and animal power, and ( b )  i n c r e a s e  t h e  f i n a l  o u t p u t  of 

l i v e s t o c k  p roduc t s  d e s t i n e d  t o  be consumer goods. 

The p rocedures  f o r  e s t i m a t i n g  most of t h e s e  economic b e n e f i t s  a r e  q u i t e  

s t r a i g h t f o r w a r d  : 

-- The economic v a l u e  of t h e  inc rementa l  f o r a g e  p roduc t ion  from improved 

p a s t u r e  management, wi th  vs .  wi thout  RCUP, is e s t i m a t e d  t o  be NR 

1875/ha . /yr .  based on t h e  d a t a  and r e f e r e n c e s  provided i n  Tab le  11. 

For range management, the  comparable f i g u r e  would be NR 

1001/ha . lyr. l /  These v a l u e s ,  when m u l t i p l i e d  by the  r e l e v a n t  

number of h e c t a r e s  r e p o r t e d  i n  t h e  RCUP Guide f o r  p a s t u r e  and 

range  , 2 /  r e s p e c t i v e l y ,  r e s u l t  i n  the  economic b e n e f i t s  r e p o r t e d  

f o r  i n c r e a s e d  f o r a g e  y i e l d s  i n  Table  VIII. 

-- I n c r e a s e d  c r o p  y i e l d s  due t o  reduced s o i l  l o s s  and sediment d e p o s i t i o n  

"downstream" from t h e  improved p a s t u r e s  and ranges  a r e  a l s o  e s t i m a t e d  

i n  Tab le  VIII. The same procedures  were followed i n  making such 

e s t i m a t e s  a s  were r e p o r t e d  above f o r  f o r e s t  programs. 

-- Decreased l a b o r  t ime f o r  he rd ing  and hand-harves t ing of f o r a g e  is 

e s t i m a t e d  based on Table  V I I .  

-- I n c r e a s e d  y i e l d s  of f i n a l  p roduc t s  a r e  based on the  p roduc t ion  

parameters  p resen ted  i n  Tab le  V I  w i th  i n c r e a s e  i n  o u t p u t  being va lued  

a t  p r i c e s  r e p o r t e d  i n  t h e  communities w i t h i n  the  RCUP p r o j e c t  a r e a s .  

The l a r g e  inc rements  r e p o r t e d  f o r  y i e l d s  d e r i v i n g  t h e  2nd and 3rd 

f ive -year  p e r i o d s  a r e  due t o  i n c r e a s e d  a v a i l a b i l i t y  of feed from 

improved p a s t u r e s  and ranges  and from t h e  i n c r e a s e d  fodder  y i e l d s  

r e p o r t e d  e a r l i e r  from f o r e s t r y  programs. 

1/ Th i s  e s t i m a t e  is  based on a weighted average  of t h e  inc rementa l  y i e l d s  
r e p o r t e d  i n  Tab le  I1 f o r  improved range management. The we igh t s  a r e  based on t h e  
p r o p o r t i o n  of  t o t a l  range land being improved (5 ,141  ha . )  t h a t  is comprised of 
s t e p p e  (1,705 ha. ,  which would be "Mustang - Cool Temperate" i n  Table  1 1 )  v e r s u s  
a l l  o t h e r  (3,436 ha . ,  which would be  usta tang-subalpine Meadows"). The r e s u l t a n t  
weighted-average of 2.67 MTDW/ h a . / y r .  x NR375/MT v a l u e  f o r  fo rage  = NR 
1001/ha . /yr .  

2 /  However, c a r e  must be t aken  i n  making such e s t i m a t e s  t o  a l l o w  f o r  the  
a p p r o p r i a t e  " e s t a b l i s h m e n t  per iods"  s p e c i f i e d  i n  Table  I1 b e f o r e  improved y i e l d s  
c a n  be r e a l i z e d .  



-- I n c r e a s e d  y i e l d  of farmyard manure has  been e s t i m a t e d  p r o p o r t i o n a t e  t o  

t h e  i n c r e a s e d  amounts of f eed  t o  l i v e s t o c k .  The v a l u e  of farmyard 

manure has  been e s t i m a t e d  t o  be NR40/MT, which p r i c e  is c o n s i s t e n t  

w i t h  t h a t  e s t i m a t e d  i n  t h e  APROSC/World Bank F e a s i b i l i t y  Study of 

I n t e g r a t e d  R u r a l  Development P r o j e c t  f o r  Mahakali  H i l l s  (Volume 111, 

Annex 7 ,  Appendix 5) .  

It is  impor tan t  t o  n o t e  t h a t  t h e  o p e r a t i n g  c o s t s  f o r  the  programs i n c l u d e  

t h e  c o s t  of f o r a g e  and fodder  f o r  l i v e s t o c k  feed.  The p r i c e s  used a r e  t h e  

same a s  those  e s t i m a t e d  f o r  f o r a g e  and fodder .  Thus o p e r a t i n g  c o s t s  

p r e s e n t e d  i n  Table  V I I I  a r e  s i g n i f i c a n t l y  h i g h e r  than  t h e  o p e r a t i n g  c o s t s  

r e p o r t e d  i n  t h e  f i n a n c i a l  a n a l y s i s  of P a r t  3.C. T h i s  procedure  p r e v e n t s  

double-counting of b e n e f i t s ,  which would occur i f  no v a l u e  were a s s i g n e d  t o  

l i v e s t o c k  feed  f o r  fodder  and fo rage .  

The e s t i m a t e  of t o t a l  economic b e n e f i t s  and t o t a l  economic c o s t s  a r e  

p r e s e n t e d  i n  Table  V I I I .  Evaluated a t  a  c o n s e r v a t i v e l y  h i g h  15% d i s c o u n t  

r a t e ,  t h e  s t r eam of economic b e n e f i t s  and c o s t s  y i e l d s  t h e  fo l lowing  measures 

of economic e f f i c i e n c y :  

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years 

1-5 6-10 11-15 1-15 - - - - 
Using E s t i m a t e s  Repor ted Above 
Net P r e s e n t  Value (Benef i t -Cos t s )  

i n  m i l l i o n s  of NR 
B e n e f i t /  Cost R a t i o  

I f  C o s t s  I n c r e a s e d  by 10% and 
B e n e f i t s  Decrease  by 10% 
Net P r e s e n t  Value (Benef i t -Cos t s )  

i n  m i l l i o n s  of NR 
~ e n e f i t / C o s t  R a t i o  



T h i s  component of t h e  RCUP would seem t o  be economica l ly  v i a b l e ,  based 

on t h e  e f f i c i e n c y  measures  r e p o r t e d  above,  s i n c e  both  b e n e f i t s  and c o s t s  have 

been e s t i m a t e d  i n  a  c o n s e r v a t i v e  manner. For example,  o m i t t e d  from t h e  due 

e s t i m a t i o n  o f  b e n e f i t s  were ( i )  t h e  p o t e n t i a l  f o r  i n c r e a s e d  m i l k  y i e l d s  due  

t o  d e c r e a s e d  l i v e s t o c k  t r a i l i n g  and g r a z i n g  (due t o  the  i n c r e a s e  i n  

v e g e t a t i o n  p r o d u c t i o n  on r a n g e s  and p a s t u r e s  a s  a r e s u l t  of RCUP), ( i i )  

i n c r e a s e d  ou tpu t  of wool and h i d e s ,  and ( i i i )  i n c r e a s e d  a v a i l a b i l i t y  of 

an imal  power f o r  l a n d  p r e p a r a t i o n .  On t h e  c o s t  s i d e ,  r e d u c t i o n s  c o u l d  

l e g i t i m a t e l y  be c la imed f o r  the  e x c e s s  of market  wages pa id  v e r s u s  

o p p o r t u n i t y  c o s t  of u n s k i l l e d  l a b o r  f o r  c a p i t a l  c o s t s .  On b a l a n c e ,  

t h e r e f o r e ,  t h e  community l ives tock- range-pas tu re  component of RCUP promises  

t o  g e n e r a t e  an a c c e p t a b l e  l e v e l  and t iming of b e n e f i t s  r e l a t i v e  t o  c o s t s .  

( c )  Program C a t e g o r i e s  5  and 8: I r r i g a t i o n  and Agronomy 

The RCUP Guide l i s t s  f o r  Program Category  8 t h e  h e c t a r e s  t o  be committed 

t o  improved v a r i e t i e s  of seven t y p e s  of c r o p s :  paddy, wheat ,  ma ize ,  m i l l e t ,  

b a r l e y ,  p u l s e s ,  and p o t a t o e s .  A d d i t i o n a l  h e c t a r e s  p l a n t e d  w i t h  l o c a l  

v a r i e t i e s  w i l l  be s u b j e c t e d  t o  improved farming p r a c t i c e s .  These h e c t a r e s  

a l s o  i n v o l v e  f i v e  o t h e r  c r o p s  ( o i l s e e d s ,  sugarcane ,  g h a i y a  paddy, buckwheat ,  

and naked b a r l e y )  a s  w e l l  a s  t h e  o r i g i n a l  seven.  A summary of the  t o t a l  l and  

a r e a  which w i l l  r e c e i v e  new v a r i e t i e s ,  new p r a c t i c e s ,  o r  both  i s  p r e s e n t e d  i n  

Tab le  X I .  

I n  t h e  c o n t e x t  of t h e  a g r i c u l t u r a l - e c o l o g  i c a l  sys  t e m  diagrammed a s  F igure  

1 ,  t h e  o b j e c t i v e  of  t h e s e  programs is obv ious ly  t o  i n c r e a s e  t h e  o u t p u t  of 

food f o r  consumption by h i l l  r e s i d e n t s .  I n  t h e  long-run,  even w i t h i n  t h e  15 

y e a r  time h o r i z o n  of RCUP, t h e s e  programs could  l e a d  t o  m a r k e t a b l e  s u r p l u s e s .  

I f  t r a i l s  and ,  f o r  some communit ies,  r o a d s  could  be improved, such s u r p l u s e s  

might  become s i g n i f i c a n t  g e n e r a t o r s  of cash  income t o  h i l l  r e s i d e n t s .  

Note from Tab le  X I  t h a t  paddy, ma ize ,  and m i l l e t  r e p r e s e n t  t o g e t h e r  

75.7% of t h e  e n t i r e  h e c t a r e s  t o  r e c e i v e  improved v a r i e t i e s f p r a c t i c e s .  

Another 15.4% of t h e  t o t a l  is r e p r e s e n t e d  by wheat ,  a l l  of which w i l l  be 

grown i n  t h e  h i g h e r ,  d r y e r  a l t i t u d e s  of the  Mustang a r e a .  Thus, o v e r  91% of  

t h e  a t t e n t i o n  i n  Program Ca tegory  8 w i l l  be g i v e n  t o  f o u r  c rops .  Three of 

t h e s e  c r o p s  (paddy,  ma ize ,  and m i l l e t )  a r e  t h e  c u r r e n t  s t a p l e  food c r o p s  of 

N e p a l i  h i l l  r e s i d e n t s .  A l l  of t h e  proposed c rops  a r e  being grown now i n  t h e  

p r o j e c t  s i t e s .  



A summary of t h e  wi th  vs .  wi thout  RCUP y i e l d s ,  c o s t  of p r o d u c t i o n ,  and 

g r o s s  and n e t  v a l u e s  of p roduc t ion  is p resen ted  i n  Tab le  X I I .  Note t h a t  t h e  

r e p o r t e d  c o s t s  of p roduc t ion  r e p r e s e n t  t h e  on-farm c o s t s  only .  The v a r i o u s  

p r o j e c t  provided i n p u t s  must be added t o  a r r i v e  a t  t o t a l  c o s t s  f o r  t h i s  

program ca tegory .  Using d e t a i l e d  worksheets  p repared  by APROSC s p e c i a l i s t s ,  

t h e  i n f o r m a t i o n  r e p o r t e d  i n  Tab les  X I  and X I 1  i s  combined and summarized on 

page one of Table XIII, where t h e  n e t  economic b e n e f i t s  ( e q u i v a l e n t  t o  n e t  

v a l u e  of p roduc t ion  i n  Table  XI11 a r e  shown f o r  each  of t h e  twelve  c r o p s .  

The economic c o s t s  ( a d d i t i o n a l  t o  on-farm c o s t s )  a r e  summarized on page 

two of Table  XIII. A major  component of t h e s e  p r o j e c t  provided in-puts  is 

r e p r e s e n t e d  by t h e  c a p i t a l  c o s t s  of i r r i g a t i o n  f a c i l i t i e s ,  a s  can be seen  i n  

t h e  f i n a n c i a l  a n a l y s i s  o f  P a r t  3.C. Large ly  because of t h e  i n c l u s i o n  of 

t h e s e  i r r i g a t i o n  f a c i l i t i e s ,  t h e  f o r e i g n  cur rency  component of c o s t s  f o r  

Program C a t e g o r i e s  5  and 8 combined r e p r e s e n t s  a  s i g n i f i c a n t  pe rcen tage  o f  

t o t a l  program c o s t s  ( 2 4 % )  a l t h o u g h  not  a s  h i g h  a s  t h e  average  f o r  t h e  e n t i r e  

RCUP (30%).  

The economic e f f i c i e n c y  measures p resen ted  on page two of Table X I 1 1  

r e v e a l  t h a t  Program C a t e g o r i e s  5  and 8 comprise an economical ly  j u s t i f i a b l e  

s e t  of a c t i v i t i e s  a s  can be seen from t h e  t a b l e  below: 

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years 

1-5 6-10 11-15 1-15 
Using E s t i m a t e s  Repor ted Above 
Net P r e s e n t  Value (Benef i t s -Cos t s )  

i n  m i l l i o n s  of NR 
B e n e f i t / C o s t  R a t i o  
I f  C o s t s  I n c r e a s e  by 10% and 
B e n e f i t s  Decrease  by 10% 
Net P r e s e n t  Value (Benef i t s -Cos t s )  

i n  m i l l i o n s  of NR 
B e n e f i t /  Cost R a t i o  

It  i s  i n t e r e s t i n g  t o  obse rve  the  p o t e n t i a l  impact of a  s i g n i f i c a n t  

i n c r e a s e  i n  t h e  NR/$ f o r e i g n  exchange r a t e .  Although f o r e i g n  c u r r e n c y  does  

comprise  approx imate ly  one-four th  of t o t a l  program c o s t s ,  a s  noted above,  

i n c r e a s e s  i n  o u t p u t s  of most food p roduc t s  a r e  a n a l y t i c a l l y  e q u i v a l e n t  t o  

e i t h e r  an e x p o r t  (paddy, f o r  example) o r  an import  s u b s t i t u t e .  Consequent ly ,  

a  h i g h e r  NR/$ v a l u a t i o n  on f o r e i g n  cur rency  w i l l  i n c r e a s e  t h e  economic 

a t t r a c t i v e n e s s  of Program C a t e g o r i e s  5  and 8. 



Tak ing  a  l o o k  now a t  Program C a t e g o r y  5  s e p a r a t e  from Program Cate- 

t e g o r y  8, T a b l e s  I X  and  X c o n t a i n  i n f o r m a t i o n ,  r e s p e c t i v e l y ,  on e s t i m a t e d  

c r o p p i n g  i n t e n s i t y  i n c r e a s e s  and r e s u l t a n t  income i n c r e a s e s  due t o  i rr i-  

g a t i o n  i n p u t s .  From page two of T a b l e  X,  t h e  weighted-average  i n c r e a s e  i n  

n e t  v a l u e  o f  p r o d u c t i o n ,  w i t h  vs .  w i t h o u t  RCUP, is e s t i m a t e d  t o  be NR 

1520lha .  i r r i g a t e d .  A s  shown i n  t h e  RCW Guide ,  t h i s  g a i n  is a s s o c i a t e d  w i t h  

1 ,142 h e c t a r e s  o f  c u r r e n t l y  r a i n f e d  l a n d  which i s  s h i f t e d  i n t o  i r r i g a t e d  l and  

f o l l o w i n g  t h e  t ime p a t t e r n  o u t l i n e d  i n  t h e  RCUP Guide f o r  Program C a t e g o r y  5. 

The r e s u l t a n t  s t r e a m  of n e t  b e n e f i t s  i s  summarized below a l o n g  w i t h  t h e  

u s u a l  measu res  of  economic e f f i c i e n c y :  

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years  Years Year s  

Net P r e s e n t  V a l u e s  a t  15% D i s c .  F a c t o r  1-5 6-10 11-15 1-15 
Economic B e n e f i t s  ( e x c e l .  fa rm c o s t s ) f /  2 m  7,901 3 ,950 1 m  
Economic C o s t s  ( p r o j e c t  p r o v i d e d ) 2 /  (11 ,969)  (250)  (125)  (12 ,344)  
Net Economic B e n e f i t s  ( 9 , 1 4 5 )  7 ,651 3 ,825 2,331 
B e n e f i t /  Cos t  R a t i o  0.24 31.6 31.6 1.2 

I t  is  a p p a r e n t  t h a t  Program C a t e g o r y  5  p r o m i s e s  v e r y  h i g h  r e t u r n s  t o  t h e  RCUP 

i n v e s t m e n t  i n  i r r i g a t i o n  f a c i l i t i e s .  Even i f  u n a n t i c i p a t e d  m a i n t e n a n c e  c o s t s  

o c c u r  d u r i n g  P r o j e c t  Y e a r s  6-15, t h i s  component of  RCW p r o m i s e s  t o  be h i g h l y  

e f f i c i e n t  economica l ly .  

( d )  Program C a t e g o r y  9 . ,  H o r t i c u l t u r e  

The RCW Guide l i s t s  t h r e e  program c a t e g o r i e s :  9.A, s a p l i n g  d i s t r i -  

b u t i o n ;  9.B, k i t c h e n  g a r d e n  v e g e t a b l e  p r o d u c t i o n ;  and  9.C, f r u i t  n u r s e r y  

e s t a b l i s h m e n t .  T h i s  a n a l y s i s  w i l l  e s t i m a t e  economic b e n e f i t s  o n l y  f o r  pro- 

gram c a t e g o r y  9.A. Although t h i s  d e c i s i o n  w i l l  s t i l l  i n c l u d e  t h e  b e n e f i t s  

from Program C a t e g o r y  9.C ( s i n c e  t h e  f r u i t  n u r s e r y  i s  a  n e c e s s a r y  i n p u t  f o r  

a c h i e v i n g  t h e  f o r e c a s t e d  y i e l d  i n c r e a s e s ) ,  i t  w i l l  b i a s  downward t h e  e s t i m a t e  
I 

of  o v e r a l l  economic b e n e f i t s  due t o  t h e  e x c l u s i o n  of n e t  b e n e f i t s  from 

i n c r e a s e d  p r o d u c t i o n  o f  v e g e t a b l e s  from " k i t c h e n  ga rdens" .  Such b e n e f i t s ,  

however,  a r e  b e l i e v e d  t o  be q u i t e  s m a l l  r e l a t i v e  t o  t h o s e  g e n e r a t e d  by Pro- 

gram Ca tegory  9. A. 

1 /  Equa l s  NPV o f  NR 1520lha .  t i m e s  h e c t a r e s  e s t i m a t e d  i n  f o o t n o t e  11. 

21 See P a r t  3.C, t h e  f i n a n c i a l  a n a l y s i s ,  f o r  d e t a i l s .  The o p e r a t i n g  c o s t s  f o r  
t h e  second and t h i r d  5-year  p e r i o d s  may be assumed by t h e  h i l l  communi t ies .  



Regarding t h e i r  p l a c e  i n  t h e  a g r i c u l t u r a l - e c o l o g  i c a l  sys  tem shown i n  

F i g u r e  1 ,  t h e  primary o b j e c t i v e  of h o r t i c u l t u r e  programs is  t o  i n c r e a s e  t h e  

o u t p u t  of food p roduc t s  f o r  h i l l  r e s i d e n t s .  T h e i r  p o t e n t i a l  long-run impact 

might a l s o  i n c l u d e  m a r k e t a b l e  s u r p l u s e s ,  a s  i n d i c a t e d  e a r l i e r  f o r  agronomy1 

i r r i g a t i o n  programs. I f  s o ,  t h e  h o r t i c u l t u r e  programs might e v e n t u a l l y  

p rov ide  s i g n i f i c a n t  i n c r e a s e s  i n  cash  income t o  producers  i n  t h e  RCUP a r e a s .  

E x p e c t a t i o n s  wi th  r e s p e c t  t o  y i e l d  improvements a r e  p resen ted  i n  Table  

X I V  f o r  each of t h e  twenty-two t y p e s  of f r u i t  be ing a f f e c t e d  by RCUP pro- 

grams. The f o r e c a s t  t ime pa ths  f o r  a t t a i n i n g  the  f u l l  e x p e c t a t i o n  r e g a r d i n g  

y i e l d  i n c r e a s e s  a r e  shown i n  Table  XV. D e t a i l e d  worksheets  have been 

p repared  by APROSC t e c h n i c i a n s  showing the  proposed land a r e a  committed t o  

h o r t i c u l t u r e  i n  each  of t h e  f o u r  RCUP s i t e s ,  t h e  on-farm p r o d u c t i o n  c o s t s ,  

and n e t  v a l u e  of p roduc t ion  ( g r o s s  va lue  l e s s  on-farm c o s t s ) .  The r e s u l t a n t  

e s t i m a t e s  of n e t  economic b e n e f i t s ,  wi thout  RCUP, a r e  p resen ted  i n  Table  

XVI. 

The e s t i m a t e s  of economic c o s t s  a r e  a l s o  summarized i n  Table  X V I .  The 

o p p o r t u n i t y  c o s t s  of family  l a b o r  was added t o  t h e  c o s t s  of p r o j e c t  provided 

i n p u t s  t o  o b t a i n  c o s t s  f o r  t h i s  program ca tegory .  Other  on-farm produc t ion  

c o s t s  were deducted from t h e  g r o s s  v a l u e  of i n c r e a s e d  y i e l d s  of f r u i t  c r o p s  

i n  a r r i v i n g  a t  n e t  b e n e f i t s .  

When e v a l u a t e d  a t  a  c o n s e r v a t i v e l y  h igh  15% d i s c o u n t  r a t e ,  t h e  r e s u l t a n t  

s t ream of economic b e n e f i t s  and c o s t s  y i e l d s  t h e  fo l lowing  measures of 

economic e f f i c i e n c y ,  based on Tab le  X V I :  

Using E s t i m a t e s  Repor ted Above 
Net P r e s e n t  Value (Benef i t s -Cos t )  

i n  m i l l i o n s  of NR 
R e n e f i t I C o s t  R a t i o  

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years 

1-5 6-10 11-15 1-15 

I f  C o s t s  I n c r e a s e s  by 10% and 
B e n e f i t s  Decrease  by 10% 
Net P r e s e n t  Value ( ~ e n e f i t s - C o s t s )  

i n  n i i l l i o n s  of NR (7 .6)  1.7 27.1 21.2 
Benef i t1  Cost R a t i o  0.1 1.4 14.7 2 .8  



The pronouncement of economic v i a b i l i t y  f o r  the  h o r t i c u l t u r e  component 

of RCUP r e s t s  w i t h  p r e d i c t e d  high r e t u r n s  d u r i n g  P r o j e c t  Years  11-15. T h i s  

shou ld  not  be s u r p r i s i n g ,  s i n c e  t h i s  program c a t e g o r y  is  concerned l a r g e l y  

w i t h  t r e e  c r o p s  which mature  i n  y i e l d s  s e v e r a l  y e a r s  a f t e r  p l a n t i n g .  Table 

XV r e p o r t s  on t h e  dynamics of y i e l d  improvement from the  yea r  of p l a n t i n g  t o  

t h e  y e a r  of  f u l l  b e a r i n g  which, f o r  most f r u i t ,  is over  10 y e a r s  a f t e r  

p l a n t i n g .  Since  t h e  p r o j e c t e d  y i e l d  improvements a r e  q u i t e  r e a l i s t i c  i n  

l i g h t  of  c u r r e n t  performance i n  Nepal, i t  seems t h a t  inves tment  i n  t h i s  

program c a t e g o r y  should  be j u s t i f i e d  by t h e  p o t e n t i a l  n e t  b e n e f i t s .  

( e )  Program Category 2. ,  Watershed Management 

Many t y p e s  of a c t i v i t i e s  a r e  l i s t e d  on the  RCUP Guide under watershed 

management. Although t h e  economic c o s t s  of a l l  t h e s e  a c t i v i t i e s  a r e  invo lved  

i n  t h e  a n a l y s i s ,  the  economic b e n e f i t s  a r e  e s t i m a t e d  o n l y  f o r  f i v e  program 

c a t e g o r i e s :  2.A, t e r r a c e  improvement; 2.B, t r a i l  improvement; 2.D, ma jor  

improvement; 2.D, ma jor  g u l l y  c o n t r o l  on range l a n d s ;  2.E, land s l i d e  

r e h a b i l i t a t i o n ;  and 2.1, road s l o p e  s t a b i l i z a t i o n .  These program c a t e g o r i e s  

a r e  a l l  d i r e c t e d  toward m a i n t a i n i n g  the  p roduc t ive  c a p a c i t y  of the  land and 

f o r e s t  and wa te r  r e s o u r c e s ,  i n  t h e  c o n t e x t  of F i g u r e  I .  

Each of the  program c a t e g o r i e s  pose s p e c i a l  problems f o r  the  e s t i m a t i o n  

of economic b e n e f i t s  . They a r e  d i s c u s s e d  i n d i v i d u a l l y  below: 

2.A. T e r r a c e  Improvement--The RCUP Guide d e s c r i b e s  t h e  t ime p a t t e r n  of 

t e r r a c e  improvement a c t i v i t i e s .  The t o t a l  o f  1 ,330 h e c t a r e s  involved w i l l  be 

d i s t r i b u t e d  a s  fo l lows :  K u l e l e h a n i ,  430 ha . ;  Gorkha, 600 ha . ;  bfyagdi, 310 

ha. The areas se lected  for project implementation are terraced areas where 

c r o p  y i e l d s  a r e  d e c l i n i n g  and where smal l  l a n d s l i d e s ,  and s h e e t  and g u l l y  

e r o s i o n  a r e  o c c u r r i n g .  Four k inds  of b e n e f i t s  can be r e a l i z e d  € ran  improving 

such  t e r r a c e s :  

i . Crop lmprovementl /  

The c u r r e n t  c r o p  p roduc t ion  f o r  the  above t h r e e  a r e a s  is e s t i m a t e d  

a t  an  a v e r a g e  g r o s s  v a l u e  of NR 2 5 0 0 / h a / ~ r . ~ /  I t  is  assumed t h a t  

1 /  Th i s  p roposa l  is f o r  1330 h e c t a r e s  and does not c o n s i d e r  the  o t h e r  51,000 
h e c t a r e s  of  c rop land  i n  the  4  catchment a r e a s .  A d d i t i o n a l  c rop  improvement 
b e n e f i t s  should  be r e a l i z e d  on t h e  o t h e r  c rop  land through an Extension S o i l  
Conserva t ion  Program. Th i s  should  amount t o  a  12 t o  15% i n c r e a s e  f o r  the  15 y e a r  
o r  perhaps  a  l % / y r .  

2/ APROSC s t a f f  e s t i m a t e s  a  wi thou t  p r o j e c t  ne t  ave rage  c rop  r e t u r n  of NR 
8 7 5 / h a / y r  o r  355 of  t h e  g r o s s .  



t h e  s p e c i f i c  proposed p r o j e c t  a r e a s  a r e  y i e l d i n g  75% of average  t e r r a c e d  

a r e a  and thus  a  g r o s s  v a l u e  of p roduc t ion  of M 1875/ha /y r  w i l l  be used 

f o r  the  wi thout  p r o j e c t  s i t u a t i o n .  

With p r o j e c t  i t  i s  assumed t h a t  t h e  improved t e r r a c e  l a n d s  w i l l  

r e a c h  a t  l e a s t  t h e  average  y i e l d  of the  w e l l  managed su r round ing  a r e a s ,  

which is  cons ide red  a s  NR 5997/ha /y r  g r o s s  va lue .  It is f u r t h e r  

assumed t h a t  50% of t h i s  w i t h - p r o j e c t  i n c r e a s e  on t h e  p r o j e c t  l a n d s  c a n  

be a t t r i b u t e d  t o  t e r r a c e  improvement. 2/ .  The g r o s s  v a l u e  d i f f e r e n c e  

of NR 2061/ha/yr  can be cons ide red  a  b e n e f i t  f o r  t h e  proposed t e r r a c e  

improvement. 

ii. Reduced S d i l  ~ o s s ~ /  

It i s  e s t i m a t e d  t h a t  90% of t h e  p r o j e c t  implementa t ion w i l l  be on 

s l o p i n g  t e r r a c e s  t h a t  have a  s o i l  l o s s  of 40 ~ ~ / h a / y r .  which can  be 

reduced t o  13  MT/ha/yr wi th  t h e  p r o j e c t .  The remaining 10% of the  

p r o j e c t  w i l l  be on l e v e l  t e r r a c e s  where t h e  s o i l  l o s s  i s  c u r r e n t l y  12 

MT/ ha/ y r .  and which can be reduced t o  6  MT/ ha/ y r .  

Without p r o j e c t  i t  is  e s t i m a t e d  t h a t  crop y i e l d s  w i l l  be reduced by 

l % / y r .  Assuming t h a t  the  c u r r e n t  ave rage  annual  g r o s s  va lue  of 

p roduc t ion  d i f f e r e n t i a l  ( w i t h  vs .  wi thout  RCUP) is NR 1875, then  t h e  

economic v a l u e  of reduced s o i l  l o s s  would be NR 191 h a / y r .  

iii. Decreased Labor ~ e ~ u i r e r n e n t s ~ f  

The r e g r a d i n g  and r e t r e a d i n g  of the  t e r r a c e  w i l l  d e c r e a s e  the  l a b o r  

r e q u i r e d  f o r  maintenance.  It i s  e s t i m a t e d  t h a t  the  l a b o r  r equ i rements  

w i l l  be reduced by 25%, and t h a t  t e r r a c e  o p e r a t i o n  w i l l  r e q u i r e  the  same 

amount of time. I f  10 man days  per yea r  a r e  needed t o  m a i n t a i n  1  h e c t a r e  

of t e r r a c e s ,  then  t h e  p r o j e c t  would save 2.5 man d a y s / h a / y r .  A t  4.4 

ruppees  man-day t o t a l  s a v i n g s  a r e  c a l c u l a t e d  t o  be NR 11  .O/ ha/ y r .  

i v .  Decreased Sediment D e p o s i t i o n  

See Tab le  I V  f o r  the  approach t o  e s t i m a t i n g  reduced c r o p  l o s s e s  f o r  

t h i s  type  of b e n e f i t .  Since the  t e r r a c e  improvement w i l l  be done on t h e  

s l o p i n g  t e r r a c e ,  a  b e n e f i t  of NR 12.07/ha . /yr .  can be i d e n t i f i e d  from 

Table  I V .  

1/ APROSC s t a f f  e s t i m a t e .  

2/ Based on t h e  judgement of s p e c i a l i s t s  from the  U.S. S o i l  Conserva t ion  Serv ice  
who were a s s i g n e d  t o  t h e  RCUP d e s i g n  phase July-August 1979. 

31 These assumpt ions  a r e  based on the  judgement of the  SCS s p e c i a l i s t s  
r e f e r e n c e d  e a r l i e r  and d i s c u s s i o n s  wi th  APROSC t e c h n i c i a n s .  



2.B. T r a i l  Improvement--The proposed a c t i v i t y  i n c l u d e s  25 km. of t r a i l  

improvements i n  each of t h e  t h r e e  5-year p e r i o d s ,  a s  p resen ted  i n  The RCUP 

Guide. I n i t i a l l y ,  12.5 km. of t r a i l  d r a i n a g e  w i l l  be under taken i n  Myagdi, 

p l u s  a n o t h e r  12.5 km. of t r a i l  d r a i n a g e ,  r e g r a d i n g t r e r o u t i n g ,  and a r t i f i c i a l  

r e v e g e t a t i o n  i n  Kulekhani.  I n  t h e  Kulekhani a r e a  assume t h a t  t h e  r e g r a d i n g ,  

r e r o u t i n g  and a r t i f i c i a l  r e v e g e t a t i o n  i s  a p p l i e d  on t h e  same l e n g t h  a s  t h e  

o l d  t r a i l ,  o r  12.5 Km. I f  t h e  average  width is 1 .5  m ,  t h e  t o t a l  a r e a  then 

would be 1.875 ha. I n  t h e  Myagdi a r e a  assume t h a t  t h e  proposed d r a i n a g e  

t r e a t m e n t  i s  on one h a l f  t h e  t r a i l  a r e a ;  t h e n  the  a r e a  i s  0.94 ha.  Thus,  i t  

i s  e s t i m a t e d  t h a t  a  t o t a l  a r e a  of  2.82 ha. w i l l  be t r e a t e d  over  each of t h e  

t h r e e  5-year p r o j e c t  p e r i o d s .  Two k i n d s  of b e n e f i t s  w i l l  be g e n e r a t e d :  

i. Reduced Land Loss  

The t r a i l  land va lue  is approx imate ly  NR 40,00O/ha. i f  2.82 ha .  

would be l o s t  wi thou t  RCUP d u r i n g  each  5-year p e r i o d ,  then  t h e  r e d u c t i o n  

l o s s  of land va lue  would t o t a l  NR 112,800/5-year pe r iod .  

ii. Decreased Labor Requirements 

Regrading and r e r o u t i n g  w i l l  reduce l a b o r  and energy requ i rements  

f o r  both  humans and an imals .  It is e s t i m a t e d  t h a t  a b o u t  100 people  

t r a v e l  t h e  e x i s t i n g  t r a i l  each day i n  t h e  Kulekhani a r e a  and t h a t  t h e y  

spend 213 of a  day on t h e  12.5 Km. t r a i l .  Based on knowledge about  t h e  

t r a i l ,  it i s  l i k e l y  t h a t  p r o j e c t  t r e a t m e n t  w i l l  reduce l a b o r  r equ i rements  

by 10%. Thus, t h e  expected b e n e f i t s  a t  NR 4.4/day would be NR 11,00O/yr.  

Assuming two o t h e r  r e r o u t i n g s  a r e  under taken ,  t o t a l  b e n e f i t s  a r e  f o r e c a s t  

a t  NR 33,00O/year.  

iii. Reduced Sediment D e p o s i t i o n  

See Table  I V ,  which e s t i m a t e s  b e n e f i t s  from t h i s  s o u r c e  t o  be NR 

66.67tha . lyear .  

2.D. Major Gul ly  C o n t r o l  on Range Land, and 2.E. L a n d s l i d e  

R e h a b i l i t a t i o n  

The range  denuda t ion  c o n t r o l  a c t i v i t i e s  (Program Ca tegory  2 . D )  i n v o l v e  

10,00O/m of g u l l y  r e p a i r  and 25 ha. of a r t i f i c i a l  r e v e g e t a t i o n  i n  bo th  Gorkha 

and Kulekhani ,  and 10,00O/m. of g u l l y  r e p a i r  and 50 ha .  of a r t i f i c i a l  

r e v e g e t a t i o n  i n  Myagdi. The l a n d s l i d e  r e h a b i l i t a t i o n  work concerns  1 5  ha. of 

a r t i f i c i a l  r e v e g e t a t i o n  i n  Kulekhani .  Two main types  of b e n e f i t s  can be 

a n t i c i p a t e d :  



i. Reduced Land Loss  

Land l o s s  and l a n d s l i d e s  i n  t h e  c r i t i c a l  a r e a s  covered under range 

denuda t ion  c o n t r o l  w i l l  c o n t i n u e  a t  r a p i d  r a t e s  wi thout  RCUP. E x i s t i n g  

g u l l i e s  w i l l  expand, l a n d s l i d e s  be t r i g g e r e d ,  and new g u l l i e s  developed.  

L a n d s l i d e s  v a r y  c o n s i d e r a b l y  i n  the  amount of p o t e n t i a l  s o i l  e r o s i o n  and 

l o s s  of p r o d u c t i v e  l a n d ,  r ang ing  from l a n d s  becoming comple te ly  b a r r e n  

w i t h  h igh r a t e s  of s o i l  e r o s i o n  t o  l a n d s  c o n t i n u i n g  i n  p roduc t ion  wi th  

s l i g h t  t o  moderate e r o s i o n  r a t e s .  

Assuming t h a t  t h e  10,000lm of g u l l i e s  i n  each of t h e  t h r e e  range 

denuda t ion  a r e a s  have an average  width  o f  15/m, then  t h e  t o t a l  t r e a t m e n t  

a r e a  i s  135 ha.  of g u l l i e s  wi th  an average  e r o s i o n  r a t e  of 200 MTIhalyr. 

With an average  s o i l  d e n i s t y  o f  1.45 tons/cu.m., t h e  l o s t  s o i l  volume 

would be 138 cu.mlha1yr. I f  one meter  average d e p t h  is eroded from g u l l y  

edges ,  then  each h e c t a r e  would l o s e  38 sq.m. o r  1.38% of t h e  land would 

be  l o s t  each year .  For the  135 ha. p r o j e c t  a r e a  t h i s  would amount t o  

1.86 h a l y r .  and f o r  t h e  15-year pe r iod  i t  would be abou t  28 ha. It i s  

e s t i m a t e d  t h a t  t h e  average  land va lue  is  NR 40,0001ha b e f o r e  the  s o i l  

l o s s  o c c u r s  and i s  valued a t  N r  10,0001 ha a f t e r .  Thus NR 30,0001 ha c a n  

be a t t r i b u t e d  t o  t h e  land t h a t  would have been l o s t ,  o r  NR 55,8001 y r .  

ii. Reduced Sediment D e p o s i t i o n  

See Tab le  I V ,  which e s t i m a t e s  b e n e f i t s  from t h i s  source  t o  be NR 

84.921 ha1 year .  

2.1.  Road S tab i l i za t ion- -The  a c t i v i t i e s  i n  t h i s  program c a t e g o r y  a r e  

hyrdoseeding 2 4  ha., p l a n t i n g  2 5  ha., and d r a i n a g e  of  4.0 Km. of road i n  t h e  

Kulekhani a r e a .  An e s t i m a t e d  s o i l  l o s s  of 150 MT/ha/yr is  p r e s e n t l y  

occur ing .  With t h e  p r o j e c t  t h e  s o i l  l o s s  can be reduced t o  12 MTI h a / y r .  

Cons ide r ing  the  50 ha p r o j e c t  a r e a ,  6900 ~ T l y r .  w i l l  be prevented from 

be ing  l o s t .  Assume t h a t  3 3 % l /  o r  2277MTIyr reaches  the  Kulekhani  

r e s e r v o i r .  Expected b e n e f i t s  a r e  unknown a t  t h i s  t ime;  however, the  sediment 

d e p o s i t i o n  i n  the  Kulekhani r e s e r v o i r  w i l l  reduce the  s t o r a g e  c a p a c i t y  and 

s h o r t e n  i t s  s t o r a g e  l i f e .  By reducing sediment y i e l d  t o  f u t u r e  r e s e r v o i r  

s i t e s ,  t h e  p r o j e c t  w i l l  make p o s s i b l e  l e s s - c o s t l y  f u t u r e  r e s e r v o i r  d e s i g n s .  

11 Laban, P e t e r ,  op. c i t .  



A f u r t h e r  assumpt ion can be made t h a t  33% of the  road sediment is  dropped 

on t h e  c rop land  and w i l l  reduce c r o p  p roduc t ion .  l /  I f  the  d e p o s i t i o n  has 

an average  d e p t h  of .05M on t h e  c rop land  t h e n  3.14 ha per year  w i l l  be 

covered.  It is  assumed t h a t  50% o f  the  c r o p  w i l l  be damaged. I f  t h e  average  

annua l  g r o s s  c rop  v a l u e  is NR 3 5 0 0 / h a / y r ,  then  t h e  c rop  l o s s  f o r  t h e  3.14 ha  

i s  NR 55001 y r .  

The remaining 34% of  the  sediment w i l l  be d e p o s i t e d  i n  the  channe l  b e f o r e  

i t  reaches  t h e  r e s e r v o i r  and may cause  f l o o d i n g  o r  channe l  meandering.  It i s  

assumed t h a t  a  12 mete r  wide s t r i p  a long  the  channe l  w i l l  s u s t a i n  c r o p  

p roduc t ion  damages each yea r .  Th i s  would e q u a l  1  ha per yea r  o r  NR 3500lha.  

l o s s  a n n u a l l y  t h a t  w i l l  be avoided by c a r r y i n g  out  t h i s  component of 

wa te r  shed management. 

A summary of the  economic b e n e f i t s  d i s c u s s e d  above is p resen ted  on page 

one of Table  X V I I .  The i r  a s s o c i a t e d  economic c o s t s  a r e  summarized on page 

two of Table  X V I I ,  a s  a r e  the  r e s u l t a n t  measures of economic e f f i c i e n c y  which 

a r e  r e p o r t e d  below: 

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years 

1-5 6-10 11-15 1-15 
Using E s t i m a t e s  Repor ted Above 
Net P r e s e n t  Value (Benef i t s -Cos t s )  

i n  m i l l i o n s  of XR 
B e n e f i t /  Cost R a t i o  
I f  C o s t s  I n c r e a s e  by 10% and 
B e n e f i t s  Decrease  bv 10% 
Net P r e s e n t  Value (Benef i t s -Cos t s )  

i n  m i l l i o n  of NR (24.8)  (0 .6)  0.5 (24.9) 
B e n e f i t / C o s t  R a t i o  0  0.7 1.4 0.1 

The v e r y  low b e n e f i t l c o s t  r a t i o  f o r  t h i s  a c t i v i t y  i s  p r i m a r i l y  due t o  the  

i n c l u s i o n  of a  s i g n i f i c a n t  amount of ve ry  c o s t l y  s t r u c t u r a l  work t o  p r o t e c t  

c r i t i c a l  a r e a s ,  bu t  t o  which few b e n e f i t s  can be d i r e c t l y  a t t r i b u t e d .  The 

900 h e c t a r e s  of t e r r a c e  improvement, which accoun t s  f o r  abou t  60% of t h e  

b e n e f i t s  bu t  l e s s  than  20% of  the  c o s t  of t h i s  program, is  t h e  o n l y  a c t i v i t y  

w i t h  a  p o s i t i v e  b e n e f i t l c o s t  r a t i o .  The o t h e r  major a c t i v i t i e s  w i t h i n  t h i s  

program a r e a  a r e  impor tan t  t o  the  s u c c e s s  of the  p r o j e c t  but  p rov ide  few 

d i r e c t  b e n e f i t s .  A s  shown on page one of Table  X V I I ,  some e r o s i o n  and 

sediment c o n t r o l  b e n e f i t s  were c la imed ,  but  the  amounts a r e  i n s i g n i f i c a n t .  

11 Laban, P e t e r ,  o p . c i t .  



On t h e  b a s i s  of t h i s  economic a n a l y s i s ,  some of t h e  expens ive  s t r u c t u r a l  

p rocedures  recommended f o r  g u l l y  c o n t r o l  and s t ream t r a i n i n g  may need t o  be 

re-examined. A l t e r n a t i v e  approaches ,  might be more c o s t - e f f e c t i v e ,  a l t h o u g h  

no comparisons can be made wi thou t  a d d i t i o n a l  d a t a .  

It  should  be noted t h a t  a  r e c e n t  r e p o r t  t o  Department of Soil and Water 

Conserva t ion  i n  HMG a l s o  q u e s t i o n s  e x p e n d i t u r e s  f o r  check dams. l /  

A d d i t i o n a l l y  t h e  s t u d y  r e p o r t s  on a  number of check dams used f o r  g u l l y  

c o n t r o l  and found t h e  i n t e r n a l  r a t e s  of r e t u r n  t o  be i n  t h e  -3 t o  -13 p e r c e n t  

range.  Techn ica l  e x p e r t s  w i l l  need t o  examine t h e  a l t e r n a t i v e  approaches  t o  

t h e  problem. 

An a l t e r n a t i v e  h y p o t h e s i s  f o c u s e s  on l i k e l y  complementa r i t i e s  between 

Program C a t e g o r i e s  2,  5 ,  7 ,  8 ,  and 9. Thus, i t  may be t h e  c a s e  t h a t  

s i g n i f i c a n t  c o n t r i b u t i n g  i n p u t s  f o r  g e n e r a t i n g  the  p o s i t i v e  n e t  b e n e f i t s  

r e p o r t e d  f o r  t h e  o t h e r  program c a t e g o r i e s  a r e  t h e  watershed management 

a c t i v i t i e s  inc luded  i n  Program Ca tegory  2. I f  s o ,  then  a l l  o r  a  l a r g e  p a r t  

of t h e  economic c o s t s  of watershed management should be added i n t o  t h e  

impacted o t h e r  program c a t e g o r i e s .  T h i s  h y p o t h e s i s  c l e a r l y  d e s e r v e s  f u r t h e r  

a t t e n t i o n  b e f o r e  d e c i d i n g  t o  c u r t a i l  any watershed management inves tments .  

( f )  Program Ca tegory  6. ,  Dr ink ing  Water 

The RCUP Guide i n d i c a t e s  t h e  numbers of d r i n k i n g  water  p r o j e c t s  t o  be 

under taken.  A s  F i g u r e  1  s u g g e s t s ,  such p r o j e c t s  a r e  l i k e l y  t o  have a 

f a v o r a b l e  impact on t h e  h e a l t h  of h i l l  r e s i d e n t s  a s  w e l l  a s  t o  produce 

s i g n i f i c a n t  l a b o r  t ime s a v i n g s .  However, t h e  a n a l y s i s  h e r e  i s  l i m i t e d  t o  

e s t i m a t i n g  t h e  n e t  b e n e f i t s  i n  l a b o r  t i m e  s a v i n g s  from c a r r y i n g  t h e  d a i l y  

water  supp ly  t o  i n d i v i d u a l  households.  

Table  X V I I I  p r e s e n t s  a n t i c i p a t e d  economic b e n e f i t s ,  economic c o s t s ,  

economic e f f i c i e n c y  measures ,  and s e n s i t i v i t y  a n a l y s i s ,  a s  summarized below: 

Using E s t i m a t e s  Repor ted Above 
Net P r e s e n t  Value (Benf i t s -Cos t s )  

i n  m i l l i o n s  of NR 
Benef i t /  Cost R a t i o  
I f  C o s t s  I n c r e a s e s  by 10% and 
B e n e f i t s  Decrease  by 10% 
Net p r e s e n t  v a l u e  (Benef i t s -Cos t s )  

i n  m i l l i o n s  of NR 
B e n e f i t /  Cost R a t i o  

T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years 

1-5 6-10 11-15 

T o t a l ,  
Years 

1-15 

1/ See A. Van Gelder  "Comments on S o i l  and Water E r o s i o n  C o n t r o l  o f  t h e  - ---- -- 
Department - of  S o i l  and Water Conservat ion"  Repor t  t o  DSWC, M i n i s t r y  of F o r e s t r y .  



Even though n e t  b e n e f i t s  a r e  b i a s e d  downward due t o  t h e  m i s s i o n  of 

h e a l t h - r e l a t e d  b e n e f i t s ,  t h e  inves tments  i n  improved d r i n k i n g  water  

f a c i l i t i e s  appear  t o  be j u s t i f i a b l e  economical ly  based on l a b o r  t ime s a v i n g s  

a l o n e .  The ex t remely  h igh  b e n e f i t /  c o s t  r a t i o s  r e p o r t e d  f o r  t h e  t h i r d  5-year 

pe r iod  of RCUP a r e  t h e  r e s u l t  of no c a p i t a l  c o s t s  being i n c u r r e d  dur ing  

t h o s e  p r o j e c t  y e a r s .  The more r e l e v a n t  r a t i o s  a r e  t h o s e  r e p o r t e d  f o r  t h e  

e n t i r e  f i f t e e n - y e a r  RCUP t i m e  hor izon .  

( g )  Program Category 4 . ,  Energy 

The energy component, a s  d e s c r i b e d  i n  t h e  RCUP Guide,  i s  comprised of a 

v a r i e t y  of a c t i v i t i e s ,  t h e  c e n t r a l  o b j e c t i v e s  of which a r e  t o  reduce t h e  

consumption of fuelwood. The main shor t - run  s t r a t e g y  is t o  induce h i l l  

r e s i d e n t s  t o  become more e f f i c i e n t  i n  t h e i r  use  of fuelwood by i n t r o d u c i n g  

improvements i n  e x i s t i n g  s t o v e s .  The longer-run s t r a t e g y  i n v o l v e s  a v a r i e t y  

of exper iments  which a r e  in tended  t o  provide  a l t e r n a t i v e s  t o  fuelwood a s  a n  

energy  source :  s o l a r  cooking and water h e a t i n g ,  bio-gas,  and micro-hydro 

p l a n t s .  R e f e r r i n g  once a g a i n  t o  F i g u r e  1, t h i s  program c a t e g o r y  seeks  t o  

i n c r e a s e  t h e  e f f i c i e n c y  of household energy consumption. 

The s t o v e  improvement s t r a t e g y  (Program Category 4.A) f o c u s e s  on t h e  

d i s t r i b u t i o n  of 590 new, more e f f i c i e n t  ( r e l a t i v e  t o  e x i s t i n g  s t o v e s )  

wood-burning s t o v e s .  The RCUP Guide p r e s e n t s  the  numbers of new s t o v e s  

e x p e c t e d  t o  be i n  use over  the  i n i t i a l  15  y e a r s  of RCUP. Note t h a t  t h e s e  

numbers a r e  c o n s e r v a t i v e l y  low compared t o  t h e  e s t i m a t e s  c o n t a i n e d  i n  t h e  

Energy Appendix. According t o  t h a t  Appendix, each improved s t o v e  i s  

expected t o  reduce fuelwood consumption by 50%, f o r  t h e  average-s ize  

h o u s e h o l d  o f  s i x  p e r s o n s  i n  t h e  N e p a l i  h i l l s .  A t  t h e  v a l u e  of  VR 333/MT, 

t h e s e  fuelwood sav ings  a r e  e q u i v a l e n t  to  t h e  economic b e n e f i t s  shown f o r  

s t o v e  improvement i n  Tab le  X I X .  The a s s o c i a t e d  economic c o s t s  of t h e  new 

s t o v e s  a r e  p r e s e n t e d  i n  t h a t  same t a b l e  a long wi th  t h e  economic e f f i c i e n c y  

measures  and s e n s i t i v i t y  a n a l y s i s  ( u s i n g  a 15% d i s c o u n t  f a c t o r )  a s  

summarized below: 

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years 

1-5 6-10 11-15 1-15 
Using E s t i m a t e s  Repor ted Above 
Net P r e s e n t  Value (Benef i t s -Cos t s )  

i n  m i l l i o n s  of NR 
s e n e f i t /  Cost R a t i o  



T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years 

1-5 6-10 11-15 1-15 
I f  C o s t s  I n c r e a s e  by 10% and 
B e n e f i t s  Decrease  by 10% 
Net P r e s e n t  Value ( B e n e f i t s - C o s t s )  

i n  m i l l i o n s  of YR 0.1 0.3 0.2 0.6 
B e n e f i t /  Cost Ra t io  8.5 25.0 56.5 18.9 

The most obvious c o n c l u s i o n  from those  summary s t a t i s t i c s  i s  t h a t  s t o v e  

improvements promise v e r y  h igh  n e t  economic b e n e f i t s .  I n  f a c t  t h e  l a r g e  

b e n e f i t l c o s t  r a t i o s  sugges t  t h a t  t h i s  component of t h e  energy  program should 

probably  be expanded beyond t h e  l e v e l s  o u t l i n e d  i n  t h e  RCUP Guide. Of 

c o u r s e ,  an o p e r a t i o n a l  d e c i s i o n  i n  t h a t  d i r e c t i o n  should  awai t  e m p i r i c a l  

ev idence  t h a t  t h e r e  i s  s u f f i c i e n t  consumer accep tance  of t h e  new s t o v e s  t o  

j u s t i f y  expansion.  However, such l a r g e  B / C  r a t i o s  may e a s i l y  j u s t i f y  

s i g n i f i c a n t  s u b s i d i e s  t o  s t i m u l a t e  h i l l  r e s i d e n t s  t o  adopt t h i s  i n n o v a t i o n .  

A d i f f e r e n t  c o n c l u s i o n  emerges wi th  r e s p e c t  t o  the  s o l a r  cooking and 

wa te r  h e a t i n g  exper iments .  These a c t i v i t i e s  a l s o  w i l l  produce s a p l i n g s  i n  

fuelwood consumption. The energy s p e c i a l i s t  on the  d e s i g n  team has  e s t i m a t e d  

t h a t  one s o l a r  cooker should save approx imate ly  one- th i rd  of t h e  annual  

fuelwood consumption f o r  a t y p i c a l  household i n  the  Nepal i  h i l l s .  Th i s  

e s t i m a t e  i s  e q u i v a l e n t  t o  0.6 MT/year of fuelwood f o r  each household which 

u s e s  a s o l a r  cooker . l /  Regarding the  water  being h e a t i n g  a c t i v i t y ,  t h e  

energy s p e c i a l i s t  e s t i m a t e s  t h a t  approx imate ly  4.5 MT/year of fuelwood can be  

saved f o r  each 200 l i t e r  u n i t  put i n t o  s e r v i c e . 2 /  Applying these  

e s t i m a t e s  va lued  a t  NR 333/MT of fuelwood used throughout  t h i s  a n a l y s i s ,  t o  

t h e  numbers of s o l a r  cookers  and water  h e a t i n g  u n i t s  l i s t e d  i n  t h e  RCUP Guide 

11 See t h e  Energy Appendix, pp 6 and 43, f o r  t h e  e s t i m a t e  t h a t  a f ami ly  of s i x  
u s e s  approx imate ly  600 kg/ person/  y e a r ,  which e q u a l s  3.6 ?IT/ y e a r  t o t a l  household 
consumption. A one- th i rd  sav ing  f o r  h a l f  t h e  number of days  per yea r  ( a l l o w i n g  
f o r  cloud-cover)  amounts t o  0.6 MT/ yea r  per s o l a r  cooker .  

21 This  e s t i m a t e  i s  based on an average  o f  25 Kg. of fuelwood per day be ing  
r e q u i r e d  t o  h e a t  a 200 l i t e r  water  s t o r a g e  tank t o  60°C i n  two hours .  Assuming, 
a s  i n  n o t e  21, t h a t  the  u n i t  w i l l  be o p e r a t i o n a l  f o r  on ly  h a l f  of t h e  t o t a l  
d a y s / y e a r ,  t h e  r e s u l t a n t  s a v i n g s  amount t o  4.5 MT/year of fuelwood f o r  each water  
h e a t i n g  u n i t .  



r e s u l t s  i n  t h e  f o r e c a s t  economic b e n e f i t s  p resen ted  i n  Tab le  XX. Also shown 

i n  t h a t  t a b l e  a r e  t h e  a s s o c i a t e d  economic c o s t s ,  t h e  economic e f f i c i e n c y  

measures ,  and t h e  s e n s i t i v i t y  a n a l y s i s ,  a l l  of which a r e  summarized below: 

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years 

1-5 6-10 11-15 1-15 
I f  C o s t s  I n c r e a s e  by 10% and 
B e n e f i t s  Decrease  by 10% 
Net P r e s e n t  Value ( B e n e f i t s - C o s t s )  

i n  m i l l i o n s  of NR 
~ e n e f i t /  Cost R a t i o  
I f  C o s t s  I n c r e a s e  by 10% and 
B e n e f i t s  Decrease  bv 10% 
Net p r e s e n t  Value ( ~ e n e f i t s - C o s t s )  

i n  m i l l i o n s  of NR (0.1) 0.1 - - 
B e n e f i t /  Cost R a t i o  0.2 00 00 0.6 

C l e a r l y ,  t h e  s o l a r  demons t ra t ion  program c a t e g o r y  must depend on 

e m p i r i c a l  ev idence  from t h e  e a r l y  exper iments  i n  o r d e r  t o  j u s t i f y  i t s  

c o n t i n u a t i o n  and expansion.  While it would seem t h a t  t h e  s o l a r  a1  t e r n a t i v e  

t o  fuelwood should  be e x p l o r e d ,  t h e  RCUP ought t o  avo id  major commitments of 

r e s o u r c e s  i n t o  t h i s  program c a t e g o r y  u n t i l  f i e l d  t r i a l s  have produced t h e  

ev idence  of enough economic b e n e f i t s  t o  j u s t i f y  t h e  economic c o s t s .  

Bio-gas u n i t s ,  Program Category 4. C ,  have been o p e r a t i n g  i n  Nepal s i n c e  

t h e  e a r l y  1 9 6 0 1 s ,  accord ing  t o  t h e  Energy Appendix (p.28).  In  f a c t  a  bio-gas 

n e w s l e t t e r  has  been s t a r t e d  i n  Nepal. One of t h e s e  n e w s l e t t e r s  ( L e t t e r  No. 

3 ,  Winter  1978) c o n t a i n s  e s t i m a t e s  of economic b e n e f i t s  and c o s t s  f o r  the  

s t a n d a r d  100 c u . f t .  bio-gas u n i t s  which w i l l  be i n s t a l l e d  a t  s e l e c t e d  s i t e s  

i n  t h e  RCUP a r e a s .  Since t h e s e  r e f e r e n c e d  e s t i m a t e s  f i n d  t h a t  economic 

b e n e f i t s  a r e  approx imate ly  e q u a l  to  economic c o s t s  f o r  t h e  100 c u . f t .  u n i t s ,  

t h i s  program c a t e g o r y  w i l l  not  be analyzed f u r t h e r  i n  t h i s  P r o j e c t  Paper.  

The micro-hydro p l a n t s ,  b r i d g e s ,  and mul t i -purpose  impoundn~ent (Program 

C a t e g o r i e s  4.D, 4.E, and 4.F) r e p r e s e n t  a c t i v i t i e s  which need f u r t h e r  

s p e c i f i c a t i o n  a s  t o  s i t e  and d e s i g n  b e f o r e  any a n a l y s i s  of economic b e n e f i t s  



and c o s t s  can be under taken.  These a c t i v i t i e s ,  t h e r e f o r e ,  might be viewed a s  

e x p e r i m e n t a l ,  t h e  economic v i a b i l i t y  of which remains t o  be determined i n  t h e  

implementa t ion phase of RCUP. 

( h )  Summary, A l l  RCUP Programs 

I n  a d d i t i o n  t o  the  program c a t e g o r i e s  analyzed above,  t h e  RCUP Guide 

l i s t s  such a c t i v i t i e s  a s  i n v e n t o r y  and moni to r ing  (Program Category l ) ,  

f i s h e r i e s  development (Program Category 101,  t r a i n i n g  (Program Category l l ) ,  

and b u i l d i n g  s t a r t s  (Program Category 12) .  B e n e f i t s  a r e  not  e s t i m a t e d  f o r  

any of t h e s e  program c a t e g o r i e s  on grounds t h a t  t h e y  r e p r e s e n t  j o i n t l y  

i n c u r r e d  c o s t s  which y i e l d  b e n e f i t s  t o  a l l  o t h e r  program c a t e g o r i e s  

( a p p l i c a b l e  t o  Program C a t e g o r i e s  1 and l l ) ,  t h a t  t h e i r  c o s t s  and b e n e f i t s  

a r e  a l r e a d y  subsumed by o t h e r  a c t i v i t i e s  ( a p p l i c a b l e  t o  Program Category 1 2 ) ,  

o r  t h a t  t h e y  a r e  exper imenta l  and r e s e a r c h  o r i e n t e d  ( a p p l i c a b l e  t o  Program 

Category 10) .  However, t h e i r  c o s t s  a r e  inc luded  i n  t h e  t o t a l  RCUP economic 

c o s t s ,  a s  should  t h e  c o s t s  of t h e  RCUP C e n t r a l  S t a f f .  Thus,  t h e  summation of 

t h e  economic b e n e f i t s  from t h e  o t h e r  program c a t e g o r i e s  must a t  l e a s t  e q u a l  

t h e  t o t a l  of a l l  RCUP economic c o s t s  i n  o r d e r  f o r  the  p r o j e c t  t o  be judged 

economical ly  v i a b l e .  

A summary of economic b e n e f i t s  and c o s t s  ( i n  U.S. d o l l a r s )  from a l l  

program c a t e g o r i e s  i s  p resen ted  i n  Table  X X I .  The f i r s t  page of t h a t  t a b l e  

summarizes t h e  economic b e n e f i t s  which have been e s t i m a t e d  i n  t h e  fo rego ing  

t a b l e s  f o r  each program c a t e g o r y .  Page two of Table  X X I  shows t h e  e s t i m a t e d  

economic c o s t s  f o r  each program ca tegory .  Note t h a t  t h e s e  c o s t  e s t i m a t e s  

i n c l u d e  a  cont ingency f a c t o r  of  lO%/year .  Page t h r e e  of Table  X X I  p r e s e n t s  

t h e  economic e f f i c i e n c y  measures and s e n s i t i v i t y  a n a l y s i s  f o r  t h e  RCUP a s  a  

whole. These summary i n d i c a t o r s  a r e  g iven  below: 

T o t a l ,  T o t a l ,  T o t a l ,  T o t a l ,  
Years Years Years Years 

1-5 6-10 11-15 1-15 
Using E s t i m a t e s  Repor ted Above 
Net P r e s e n t  Value (Benef i t s -Cos t s )  

i n  m i l l i o n s  of U. S. $ 
B e n e f i t /  Cost R a t i o  

I f  C o s t s  I n c r e a s e  by 10% and 
B e n e f i t s  Decrease  by 10% 
Net P r e s e n t  Value ( ~ e n e f  i t s -Cos t s )  

i n  m i l l i o n s  of U. S. $ 
B e n e f i t / C o s t  R a t i o  



These e f f i c i e n c y  measures s u g g e s t  t h a t  t h e  c o l l e c t i o n  of RCUP a c t i v i t i e s  

w i l l  be a b l e  t o  g e n e r a t e  s u f f i c i e n t  economic b e n e f i t s  t o  j u s t i f y  commit t ing 

t o  RCUP t h e  economic c o s t s  l i s t e d  on page two of Table  X X I .  T h i s  c o n c l u s i o n  

i s  s t r e n g t h e n e d  by t h e  reminder t h a t  throughout  t h i s  economic a n a l y s i s  ( a )  

d e l i b e r a t e  downward b i a s e s  have been imparted t o  t h e  e s t i m a t e s  of b e n e f i t s  

(e .g . ,  some b e n e f i t  components being omit ted  e n t i r e l y  and c o n s e r v a t i v e  

e s t i m a t i o n  p rocedures  being fol lowed i n  e v e r y  c a s e ) ,  w h i l e  (b )  d e l i b e r a t e  

upward b i a s e s  have been b u i l t  i n t o  t h e  e s t i m a t e s  of c o s t s  ( i n c l u d i n g  a  f i n a l  

lO%/year con t ingency  f a c t o r ) .  D e t a i l e d  examinat ion of t h e  assumpt ions  

employed i n  t h i s  a n a l y s i s ,  and i n  t h e  v a r i o u s  t e c h n i c a l  Appendices on which 

i t  i s  based ,  w i l l  suppor t  t h i s  judgement. 



TABLE I 

Rases f o r  E s t i m a t i n g  Net Economic B e n e f i t s  from F o r e s t r y  Programs 

A. Fodder and Forasze 

Fodder w i l l  be produced m i n l y  from two program c a t e g o r i e s :  #5,  

Panchayat F o r e s t  P l a n t a t i o n  Establ ishment-Fodder ,  and ft8, Community/ 

I n d i v i d u a l  P l a n t i n g s .  Flowever, Program C a t e g o r i e s  /I6 ( P r i v a t e  F o r e s t  

E s t a b l i s h m e n t )  and 87 (Lease F o r e s t  E s t a b l i s h m e n t )  w i l l  a l s o  be assumed t o  

produce fodder  on t h e  same e x p e c t a t i o n s  a s  Program Ca tegory  118. -- Forage ,  

however, w i l l  be produced d u r i n g  P r o j e c t  Years 1-3 from a l l  new p l a n t a t i o n s  

b e i n g  e s t a b l i s h e d  (program c a t e g o r i e s  3-7). D e t a i l s  a r e  p r e s e n t e d  below, 

based on APROSC worksheets .  

1. Fodder from Pronram Ca tenorv  5  (Panchavat F o r e s t  P l a n t a t i o n  

Establishment-Fodder ) 

P l a n t i n g s  of fodder  t r e e s  = 816 p e r  ha. A t  a  s u r v i v a l  r a t e  of 0.85, 

t h e  number of s u r v i v i n g  t r e e s  816/ha. x  0.85 694 t r e e s l h a .  

( a )  "wi th  p r o j e c t "  fodder  b e n e f i t s  from lower reg ion  (Kulekhani and 

Gor kha ): 

i. f o r  P l a n t a t i o n  Es tab l i shment  Years 6-9, 694 t r e e s l h a .  x 25 

kg. / t r e e / y r  . y i e l d s  17,350 kgGW/ha . /y r  . A t  NR 3/25kgGw, t h e  

r e s u l t a n t  g r o s s  b e n e f i t s  equa l  NR 2082lha. - / y r .  

ii. f o r  P l a n t a t i o n  E s t a b l i s h m e n t  Years 10 and beyond, 694 

trees/ha. x 50 kg./tree/yr yields 34,700 kgGW/ha./yr. ---- At PJR 3/25 

kgGW t h e  r e s u l t a n t  g r o s s  b e n e f i t s  e q u a l  MR 4 1 6 4 I h a . l ~ ~ .  

( b )  "wi th  p r o j e c t "  fodder  b e n e f i t s  from upper r eg ion  (Myagdi and 

Mustang): 

i. f o r  P l a n t a t i o n  E s t a b l i s h m e n t  Years 9-14, same a s  1. ( a ) i .  

ii. For P l a n t a t i o n  E s t a b l i s h m e n t  Years 15 and beyond, same a s  

( c )  "without p r o j e c t "  f o d d e r l f o r a g e  b e n e f i t s  from a l l  p r o j e c t  a r e a s : .  

C u r r e n t  f o d d e r / f o r a g e  p r o d u c t i o n s  i s  e s t i m a t e d  to  be 7,000 l:gGW/ha . /y r  

(mos t ly  g r o s s  f o r a g e ) .  Without t h e  XCUP, t h e s e  q u a n t i t i e s  (on aver-  

a g e )  m u l d  be produced i n  a l l  Panchayat F o r e s t  and  Na t iona l  P l a n t a t i o n  

a r e a s .  Thus,  t h e  "with p r o j e c t "  g r o s s  b e n e f i t s  should  be reduced i n  

a l l  p r o j e c t  y e a r s  by t h e  economic va lue  of t h e  7,000 lcgGW/ha. /yr .  of 
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f o d d e r l f o r a g e  which m u l d  have been produced anyway. S ince  t h i s  c u r r e n t  

f o d d e r l f o r a g e  p roduc t ion  is m s t l y  g r o s s ,  i t s  v a l u e  i s  e s t i m a t e d  a t  NR 

1.5120 kgGW, which i s  e q u i v a l e n t  t o  NR 525/ha . /yr .  

2. Fodder from Program C a t e g o r i e s  6-8 (Community/Individua1,  Other 

P r i v a t e  , and Lease P l a n t i n g s )  

For t h e  number of s e e d l i n g s  d i s t r i b u t e d  ( s e e  Program Guide f o r  RCUP 

Outpu t ) ,  h a l f  w i l l  be fodder  t r e e s .  For t h e s e  fodder  t r e e s ,  a  s u r v i v a l  

r a t e  of 0.6 should  be assumed. Based on an average  of 816 f o d d e r  t r e e s  

p l a n t e d l h a . ,  t h e  number of s u r v i v i n g  t r e e s  816/ha. x 0.6 490 t r e e s / h a .  o n l y  

h a l f  of t h e  t o t a l  h e c t a r e s  f o r  Program Category 118 w i l l  be fodder  t r e e s ,  

Since  t h e  number of s u r v i v i n g  fodder  t r e e s / h a .  of community/ i n d i v i d u a l ,  

o t h e r  p r i v a t e ,  and l e a s e  p l a n t i n g s  e q u a l s  0.5 x 490 o r  245 t r e e s / h a .  

( a )  "with p r o j e c t "  fodder  b e n e f i t s  from lower r e g i o n  (Kulekhani and 

Gorkha): 

i. f o r  Es tab l i shment  Years 6 9 ,  245 t r e e s l h a .  x 25 k g . / t r e e / y r .  

y i e l d s  6,125 kgGW/ha./yr. A t  NR 3 /25 kgGw, t h e  r e s u l t a n t  g r o s s  

b e n e f i t s  equa l  NR 7351ha.yr. 

ii. f o r  E s t a b l i s h m e n t  Years 10 and beyond, 245 t r e e s l h a .  x 5 0  

k g . / t r e e / y r .  y i e l d s  12,250 k g G ~ / h a . / y r .  A t  NR 3/25 kgGw, t h e  - 
r e s u l t a n t  g r o s s  b e n e f i t s  equa l  NR - 1470/ha . /yr .  

( b )  "with p r o j e c t "  fodder  b e n e f i t s  from upper r e g i o n  (Myagdi and 

Mustang): 

i. f o r  Es tab l i shment  Years 9-14, same a s  2. ( a ) i .  

ii. f o r  E s t a b l i s h m e n t  Years 15 and beyond, same a s  2 . ( a ) i i .  

( C )  "wi thout  p r o j e c t "  f o d d e r l f o r a g e  b e n e f i t s  from a l l  p r o j e c t  

a r e a s :  Cur ren t  f o d d e r l f o r a g e  p roduc t ion  i s  assumed to  be u n a f f e c t e d  

by t h i s  program c a t e g o r y ,  s i n c e  t h e s e  communi ty/ individual  p l a n t i n g s  

w i l l  be widely  s c a t t e r e d  throughout  t h e  RCUP a r e a s .  

3. Forage from Program C a t e g o r i e s  3-7 ( A l l  New P l a n t a t i o n s )  

( a  > "With p r o j e c t "  f o r a g e  b e n e f i t s  w i l l  be r e a l i z e d  a s  e s t i m a t e d  

below dur ing  P r o j e c t  Years 1-3: 
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i. f o r  lower r e g i o n ,  500 kgGW/ha./yr. w i l l  be produced which, 

a t  NR 1.5120 kgGW, i s  v a l u e d  a t  NR 37.50/ha./yr .  

ii. f o r  upper r e g i o n ,  250 kgGW/ha./yr. w i l l  be produced which, 

a t  NR 1.5120 kgGW, i s  v a l u e d  a t  NR 18.75/ha./yr. 

( b )  "Without p r o j e c t "  f o r a g e  b e n e f i t s  a r e  assumed to be t h e  same a s  

t h o s e  i n d i c a t e d  i n  l . ( c )  above,  i .e .  7,000 lcgGW/ha./yr. f o r  a l l  

p r o j e c t  y e a r s ,  - va lued  a t  NR 525/ha . /yr .  

R. Fuelwood and Timber 

Fuelwood and /o r  t imber  w i l l  be produced from Program C a t e g o r i e s  1-4 and 

6-8. D e t a i l s  a r e  p r e s e n t e d  below based on APROSC worksheets:  

1. From Program C a t e g o r i e s  1-2 

These two program c a t e g o r i e s  w i l l  p rov ide  improved m n a g e n e n t  f o r  

t h e  e x i s t i n g  Na t iona l  F o r e s t s  and Panchayat P r o t e c t e d  F o r e s t s  in  the  RCUP 

a r e a s .  T h e r e f o r e ,  i t  is t h e  i n c r e m e n t a l  y i e l d  of fuelwood and t imber ,  

wi th  vs .  wi thou t  t h e  RCLIP, which is r e l e v a n t .  

( a )  Net i n c r e a s e  i n  fuelwood/ t imber  b e n e f i t s  with RCUP from t h e  lower 

r e g i o n .  (Kulekhani and Carkha ): 

i. C u r r e n t   rowing s t o c k  average  h0m3/ha., and c u r r e n t  

ave rage  annual  growth wi thou t  RCUP = 2%; -- 
ii. Inc rementa l  ave rage  annual  growth wi th  RCUP = 3 4 ,  o r  -- 
.03/yr .  x 60m3/ha. = 1. 8m3/ha. ly r .  ; 

iii. Wastage f a c t o r  in  t imber h a r v e s t i n g =  40%; 

iv.  Timber y i e l d  = ~ . 8 m ~ / h a . / ~ r .  x 0.6 = l .n8m3/ha./yr. 

which y i e l d  i s  h a r v e s t e d  each y e a r .  The c u r r e n t  ( s u b s i d i z e d )  

government p r i c e  ( a t  stump) i s  e q u i v a l e n t  to NR 141. 24/m3. 

APROSC e s t i m a t e s 1 /  t h a t  t h e  unsuhsized p r i c e  should  be about  

50% h igher .  Thus, a t  an  e s t i m a t e d  unsubs id ized  p r i c e  of NR - - 
211.86/rn3, - t h e  n e t  b e n e f i t s  from timber h a r v e s t i n g  e q u a l  NR --- - 
229/ha. I y r  . 

---- ------- 
1/  Rased on government p r i c e s  i n  Yatllnandur being NR 30/cu. f t . v e r s u s  YR 55/cu. 

f t . ,  i n  t h e  p r i v a t e  s e c t o r .  
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v. Fuelwood Y i e l d  = 2.0 t i m e s  t h e  e s t i m a t e d  t imber y i e l d ,  o r  

a p p r o x i m a t e l y  2 . 1 6 ~ 1 ~ / h a . / ~ r . ,  which is e q u i v a l e n t  to 0.7 m e t r i c  

tons2/ /m3 x  2.16 ~ n ~ / h a . / ~ r .  = 1.51 lflG\J/ha./yr., which 

y i e l d ,  when v a l u e d  a t  NR 10130 kgDW, r e s u l t s  i n  n e t  b e n e f i t s  e q u a l  - 
t o  NR 503/ha. / y r .  l /  

( b )  !Jet i n c r e a s e  i n  fuelwood/ t imber  b e n e f i t s  wi th  RCUP from t h e  upper 

r e g i o n  (Myagdi and Mustang): 

i. Cur ren t  growing s t o c k  a v e r a g e s  60m3/ha., and c u r r e n t  ave rage  

annual  growth wi thou t  RCUP = 2%; 

ii. Inc rementa l  ave rage  annual  growth wi th  RCUP = 2%, o r  0 .02/yr .  - 
x  60n3/ha. = 1.2 m3/ha .lyr. ; 

iii. Wastage f a c t o r  i n  t imber  h a r v e s t i n g =  25%; 

iv .  Timber y i e l d  = 1. 2m3/ha.lyr. x  0.75 = 0. 9m3/ha.lyr. ,  which 

y i e l d  is  h a r v e s t e d  each y e a r .  A s  wi th  t h e  e s t i m a t e s  f o r  t h e  lower 

r e g i o n ,  a t  a n  e s t i m a t e d  unsubs id ized  - p r i c e  of NR 211.86/m3, t h e  -- -- 
n e t  b e n e f i t s  from t imber  h a r v e s t i n g  equa l  NR -- 1 9 l / h a . / y r .  - 

v. Fuelwood Y i e l d  = 1.75 t i m e s  t h e  e s t i m a t e d  t imber y i e l d ,  o r  

approx imate ly  1. 575m3/ha.lyr.,  which is e q u i v a l e n t  to 0.7 m e t r i c  

tons/m3 x 1.575 m3/ha.lyr .  = 1.10 !ZTGW/ha./yr. which y i e l d ,  

when v a l u e d  a t  MR 10/30 keDW. r e s u l t s  i n  n e t  b e n e f i t s  e a u a l  t o  NR 

2. From Program Ca tegory  3  

The Na t iona l  F o r e s t  P l a n t a t i o n  Es tab l i shment  w i l l  be a newly p l a n t e d  

f o r e s t ,  so i t s  e n t i r e  y i e l d  can be a t t r i b u t e d  t o  RCUP, a s  e s t i m a t e d  below: 

( a )  T o t a l  i n c r e a s e  i n  fuelwood/ t imber  b e n e f i t s  from t h e  lower reg ion  

a r e  based on t h e  fo l lowing :  

i. Age a t  h a r v e s t  ( ave rage  diameter  of 40cm) = 50 y e a r s ;  

ii. Expected t imber  y i e l d  = 1 2 m ~ / h a . / ~ r . ,  which y i e l d ,  when 

va lued  a t  t h e  e s t i m a t e d  - unsubs id ized  p r i c e  of NR 217.861m3, 

r e s u l t s  i n  n e t  b e n e f i t s  e q u a l  t o  TJR 2542/ha./yr .  --- 

---- --- 
1 /  Rased on fuelwood be ing  900 kg/m3 GW v e r s u s  700 kg/m3 DL~. 



TABLE I ( c o n t i n u e d )  

Rases f o r  E s t i m a t i n g  Net Economic B e n e f i t s  from F o r e s t r y  Programs 

iii. Expected fuelwood y i e l d  = 2.0 t i m e s  t h e  t imber  y i e l d ,  o r  24.0 

m3/ha.lyr .  which i s  e q u i v a l e n t  to  0.7 m e t r i c  tons/m3/x 

24m3/ha.lyr. = 16.8 MTGW/ha./yr. t h e n  v a l u e d  a t  NR 10130 kgDW, 

t h e  r e s u l t a n t  n e t  b e n e f i t s  e q u a l  NR 4368/ha . /yr .  

( b )  T o t a l  i n c r e a s e  i n  fuelwood/ t imber  b e n e f i t s  from t h e  upper r e g i o n  

a r e  based on t h e  fo l lowing :  

i. Age a t  h a r v e s t  ( ave rage  diameter  of 40cm) = 70 y e a r s ;  

ii. Expected t imber y i e l d  = ~ n ~ / h a . / ~ r . ,  which y i e l d  when v a l u e d  

a t  t h e  e s t i m a t e d  unsubs id ized  p r i c e  of NR 211.86/rn3, - r e s u l t s  i n  -- 
n e t  b e n e f i t s  e q u a l  t o  NR 1907/ha . /yr .  

iii. Expected fueldwood y i e l d  = 1.75 t i m e s  t h e  t imber  y i e l d ,  o r  

15.75 ~ n ~ / h a . / ~ r . ,  which i s  e q u i v a l e n t  to 0.7 m e t r i c  tons/m3 x 

15.75 m3/ha.lyr .  = 11.0 MTGW/ha./yr. When v a l u e d  a t  NR 10130 -- 
kgDW, t h e  r e s u l t a n t  n e t  b e n e f i t s  e q u a l  NR 2860/ha . /yr .  

3. From Program Ca tegory  4 

The Panchayat F o r e s t  P l a n t a t i o n  Es tab l i shment  - Fuelwood w i l l  he a 

newly 7 l a n t e d  f o r e s t ,  so i t s  e n t i r e  y i e l d  can be a t t r i b u t e d  to  RCLP,  a s  

e s t i m a t e d  below: 

( a )  T o t a l  I n c r e a s e  i n  fue lwood b e n e f i t s  from lower  r e g i o n :  

Age Expected T r e e s  Y i e l d  (Tonslha .  ) Yet Renef i t  s 
(Years )  Diam. (Cm) (Numbers) GW -- --- - - Dl1 f 1 -- (NR/ha . ) '1 ----- 

--------- 
T / a s e d  on DW = 9.78 GW. 

21  Rased on market va lue  of NR 10130 kgDW o r  NR333/;LITDW. 
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( b )  T o t a l  i n c r e a s e  i n  fuelwood b e n e f i t s  from upper r eg ion :  

Age Expected T r e e s  Yie ld  (Tons/ha . )  Net Renef i t s  
(Years )  Diam. (cm) (Numbers) GW -- DW (I,JR/ha. ) 

The above e s t i m a t e s  of b e n e f i t s  should  be a p p l i e d  s e p a r a t e l y  t o  

each  year  of p l a n t i n g .  

4. From Program C a t e g o r i e s  6, 7,  and 8  

Each of t h e s e  program c a t e g o r i e s  r e p r e s e n t s  some type of p r i v a t e  

p l a n t i n g .  Since  they  w i l l  be new, t h e i r  e n t i r e  y i e l d  of fuelwood (no 

t i m b e r )  can be a t t r i b u t e d  to RCUP. For t h e  nunber of s e e d l i n g s  

d i s t r i b u t e d  ( s e e  Program Guide f o r  RCUP Outpu t ) ,  h a l f  w i l l  be fuelwood 

t r e e s .  For t h e s e  fuelwood t r e e s ,  a  s u r v i v a l  r a t e  of 0.6 shou ld  be 

assumed. Rased on an average  of  816 fuelwood t r e e s  p l a n t e d l h a . ,  t h e  

nunber of s u r v i v i n g  t r e e s  = 816lha.  x 0.6 = 490 t r e e s l h a .  S ince  o n l y  h a l f  

of t h e  t o t a l  h e c t a r e s  f o r  Program Category # 8  w i l l  be fuelwood t r e e s ,  t h e  

nunber of s u r v i v i n g  f  uelwood t r e e s l h a .  of cornmunity/individual  o r  o t h e r  

p r i v a t e  p l a n t i n e s  e q u a l s  0.5 x  490 o r  245 t r e e s l h a .  

( a )  T o t a l  i n c r e a s e  i n  fuelwood y i e l d s  from lower reg ion  e q u a l s  245 

t r e e s l h a .  x 150 k g . / t r e e  = 36,750 kgGld/ha. a t  the  end o f  20 y e a r s .  

A t  a  p r i c e  of NR 10130 kgDW, t h e  r e s u l t a n t  n e t  b e n e f i t s  = NR 82081ha. - ------- ----- 
a t  h a r v e s t .  

( b )  T o t a l  i n c r e a s e  i n  fuelwood y i e l d s  from upper r eg ion  e q u a l s  245 

t r e e s l h a .  x 150 k g . / t r e e  = 36,750 kgGW/ha. a t  t h e  end of  25 y e a r s .  

A t  a    rice of NR 10130 keDW. t h e  r e s u l t a n t  n e t  b e n e f i t s  = NR 8208lha.  

a t  h a r v e s t .  ---- 



TABLE I ( c o n t i n u e d )  

Bases f o r  E s t i m a t i n g  Net Economic B e n e f i t s  from F o r e s t r y  Programs 

C. Decreased S o i l  Loss  

S o i l  l o s s  on unmanaged f o r e s t  l a n d s  and l a n d s  proposed f o r  f o r e s t  

p l a n t i n g  i s  e s t i m a t e d  a t  32MT/ha/yr. With an improved f o r e s t  program t h e  s o i l  

l o s s  from e r o s i o n  w i l l  be reduced a t  6 ~ ~ / h a / y r .  

It i s  assumed t h a t  wi thou t  p r o j e c t  t h e  c o n t i n u e d  s o i l  d e p l e t i o n  w i l l  

r e d u c e  f o r a g e  f u e l  and t imber  p r o d u c t i o n  l % / y e a r .  For t h e  rnanaged n a t i o n a l  

f o r e s t s  and panchayat  p r o t e c t e d  f o r e s t s ,  i t  is e s t i m a t e d  t h a t  p r o d u c t i o n  l o s s  

w i t h o u t  t h e  p r o j e c t  is o c c u r r i n g  a t  t h e  r a t e  of 0.2% of  t h e  c u r r e n t  p r o d u c t i o n  

p e r  yea r .  

D. Decreased L o s s e s  From S o i l  D e ~ o s i t i o n  

See Tab le  9  f o r  e s t i m a t e s  of n e t  b e n e f i t s  from t h i s  s o u r c e .  

E. B e n e f i t s  due t o  Divergence between hlarket !Janes and t h e  S o c i a l  

Oppor tun i ty  Cost  of  Labor 

The market wage r a t e  of NR 7/day is used a s  t h e  a p p r o p r i a t e  payment f o r  

u n s k i l l e d  l a b o r  employed on t h e  RCUP. However, t h i s  r a t e  r e p r e s e n t s  

peak-season h i r e d  l a b o r ,  where t h e  peak season is d e f i n e d  a s  a  4-month p e r i o d .  

For t h e  r emain ing  8-month p e r i o d ,  a  zero  o p p o r t u n i t y  c o s t  of l a b o r  w i l l  be  

assumed ( s e e  t h e  d i s c u s s i o n  i n  t h e  A n a l y t i c a l  Framework f o r  j u s t i f i c a t i o n  of 

t h i s  assumpt ion.  

The q u a n t i t y  of u n s k i l l e d  l a b o r  employed on t h e  RCUP i s  e s t i m a t e d  below, 

based  on APROSC workshee t s  f o r  t h e  Nyagdi p r o j e c t  a r e a :  

P e r c e n t a g e  U n s k i l l e d  Labor by Cos t  C a t e g o r i e s  ----- -- 
Y r .  1  Yr. 2  Y r .  3  Yr. 4  Yr. 5  Avg. Yr. 1-5 --- - 

C a p i t a l  C o s t s  29.5 36.7 30.1 35.6 43.4 35.3 
Opera t ing  C o s t s  -- 13.7 28.4 40.9 49.3 53.1 43.9 -- 
T o t a l  C o s t s  21.4 32.6 33.7 42.6 49.1 39.5 

The f o r e s t r y  s e c t o r  s p e c i a l i s t s  on t h e  APROSC s t a f f  b e l i e v e  t h a t  t h e  above 

a v e r a g e s  f o r  P r o j e c t  Years  1-5 w i l l  he a c c e p t a b l e  e s t i m a t e s  f o r  t h e  o t h e r  

t h r e e  p r o j e c t  a r e a s .  Thus ,  f o r e s t r y  c a p i t a l  c o s t s  f o r  a l l  a r e a s  of  RCUP w i l l  
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Rases f o r  E s t i m a t i n g  Net Economic B e n e f i t s  f rom F o r e s t r y  Programs 

be  assumed t o  b e  c o m ~ r i s e d  o f  35% u n s k i l l e d  l a b o r .  w h i l e  t h e  c o m ~ a r a b l e  f i g u r e  

f o r  o p e r a t i n g  c o s t s  w i l l  be  44%. These e s t i m a t e s  a r e  judged t o  be downward 

b i a s e d ,  s i n c e  t h e  APROSC m r k s h e e t s  r e v e a l  a  s l i g h t l y  r i s i n g  t r e n d  in  t h e  

p e r c e n t a g e  o f  u n s k i l l e d  l a b o r  c o s t s  i n  t o t a l  c o s t s  through P r o j e c t  Years  6 1 5 .  

What t h i s  means is t h a t  t h e  d i f f e r e n c e  between the  m r k e t  wage of IJR 7/day 

and t h e  s o c i a l  o p p o r t u n i t y  c o s t  of NR 2.5Iday (based  on a  ze ro  s o c i a l  o p p o r t u n i t y  

c o s t  f o r  approx imate ly  8 months pe r  yea r  i n  r u r a l  a r e a s )  can be c la imed a s  a  

b e n e f i t  to  RCUP. Consequen t ly ,  13% o f  c a p i t a l  c o s t s  ( 7 * 7 $ * 4  x 35X) 

and  16% o f  o p e r a t i n g  c o s t s  (LO-* x  4 4 % )  f o r  the  f o r e s t r y  s e c t o r  
7 . 0  

of RCUP can be c la imed a s  p r o j e c t  b e n e f i t s  (due t o  payment of  wages i n  e x c e s s  o f  

t h e  s o c i a l  o p p o r t u n i t y  c o s t  of l a b o r ) .  

F. Decreased Labor Requirements  f o r  H a r v e s t i n g  Fodder ,  Fuelwood, and 

Timber 

During P r o j e c t  Years  1-15, i t  i s  no t  c l e a t  t h a t  s t g n i f  i c a n t  t ime s a v i n g s  

w i l l  be  g e n e r a t e d  i n  h a r v e s t i n g  f o d d e r ,  fuelwood,  and t imber  from t h e  newly 

e s t a b l i s h e d  p l a n t a t  i o n s .  The reason  i s  t h a t ,  d u r i n g  the  growing p e r i o d ,  r u r a l  

r e s i d e n t s  w i l l  be  f o r c e d  t o  do such h a r v e s t i n g  i n  s l i g h t l y  more d i s t a n t  l o c a t i o n s  

( u n l i k e  t h e  immediate g a i n s  in  a d d i t t o n a l  f o r a g e  o u t p u t  which will be ach ieved  

from the b e t t e r  management of e x i s t i n g  p a s t u r e s  and r a n g e s ) .  Consequen t ly ,  z e r o  

n e t  b e n e f i t s  w i l l  be assumed from t h i s  source  f o r  a l l  f o r e s t r y  programs. 



F o r a g e  P r o d u c t i o n  f o r  P a s t u r e  and Range P rog rams  

--- "7' Without  P r o j e c t  With P r o j e c t  ' 1  
P r o j e c t  Area 

Pange: 

---- 
? 1 ~ 9 T , a .  l y r .  ii ~ ~ l h a .  lyr?i ) 

I 

P a s t u r e :  

Ku lekhan i  
Lower Gorka 
Lower Xyagdi 

3lustang S u b a l p i n e  
meadows 

Flustang c o o l  
t e m p e r a t u r e  

1.2 450 

Upper Xus tang  1 0.14 52 1 0 . 5 ~ 1  1 8 0  1 

6 . ~ ~ 1  23 25 

F r o n  UNFAO/IRRD u n p u b l i s h e d  r e p o r t ,  T r i s u l i  I a t e r s h e d  R u r a l  Development 
Iject", Vol. 111, J u l y  1974. A l though  i t  i s  assumed t h a t  f o r a g e  p r o d u c t i o n  w i l l  
l a i n  t h e  same f o r  t h e  n e x t  1 5  y e a r s ,  i t  i s  r e c o g n i z e d  t h a t  u n p a l a t a b l e  i n v a d e r  
: c i e s  w i l l  i n c r e a s e  a n d  w i l l  d e c r e a s e  u s u a b l e  fo rage .  T h i s  amount i s  d i F F i c , l l t  
d e t e r m i n e  a n d  n o t  c o n s i d e r e d  i n  b e n e f i t s .  

RCUP p a s t u r e  l i v e s t o c k  s t a f f  p ropose  NR 2.5120 KgGW. FA0 a n d  InRD R e p o r t s ,  
;ed on l i v e s t o c k  r e t u r n s ,  r a n g e  f rom NR 0.65 t o  1.5120 KgGW. Sased  on l a b o r  
l u i r e rnen t s ,  t h e  v a l u e  r a n g e s  f rom 2.0 x  5.0120 KgGW. T h e r e f o r e ,  t h e  
l s e r v a t i v e l y  low v a l u e  of  NR 1.5120 KgGW was used  t o  e s t i m a t e  t h e  v a l u e  of n e t  
~ e f  i t s ,  w i t h  d r y  we igh t  e s t i m a t e d  t o  be 20% o f  g r e e n  weight .  

An " e s t a b l i s h e d  p e r i o d "  o f  2 y e a r s  w i l l  be  r e q u i r e d  b e f o r e  o b t a i n i n g  improved  
! Id s  f rom p a s t u r e .  Thus ,  a l a g  of 2  y e a r s  w i l l  be r e q u i r e d  b e f o r e  t h e  a r e a s  
l i c a t e d  i n  t h e  RCUP Guide unde r  Program C a t e g o r i e s  7A, 7!3, 7C, 7E, 7F, a n d  7G 
-1 p r o d u c e  t h i s  y i e l d .  

An " e s t a b l i s h e d  p e r i o d "  of 3  y e a r s  w i l l  be r e q u i r e d  b e f o r e  o b t a i n i n g  improved 
? I d s  f rom r a n g e s .  Thus,  a  l a g  o f  3  y e a r s  w i l l  be r e q u i r e d  b e f o r e  t h e  a r e a s  
l i c a t e d  i n  t h e  RCUP Guide under  Program C a t e g o r y  7D w i l l  p roduce  t h e s e  y i e l d s .  

BEST AVAILABLE COPY 



TABLE 111 

S o i l  Eros ion  E s t i m a t e s  

Range Land I 3 5 I 7  

Land Use 

P a s t u r e  

1 METRIC TONS/ha. / y r  .l/ 

Without P r o j e c t  With P r o j e c t  ---7- 

T r a i l s  

C r i t i c a l l y  Eroded Areas 
(Range denuda t ion ,  l a n d  

s l i d e s )  

F o r e s t s  

T e r r a c e s  (Leve l )  

T e r r a c e s  ( S l o p i n g )  

Roads I 15 0 I 1 2  

E s t i m a t e s  based on f i e l d  o b s e r v a t i o n s  o f  Kulekhani and Carkha p r o j e c t  a r e a s  p l u s  
eview of r e s o u r c e  r e p o r t s  and s t u d i e s ,  i n c l u d i n g  G.P. Kandel, "Report  on 
pended Sediment Neasurement i n  Kathmandu Val ley" ,  unpubl ished UNFAO r e p o r t ,  June ,  
8. 

P. Leban, " F i e l d  Measurements on Eros ion  and Sedimentat ion i n  Nepal", 
u b l i s h e d  UNFAO r e p o r t ,  September 1978; M.E. S tevens ,  "Land IJse P a t t e r n  f o r  
g i n a l  Land and E r o s i o n " ,  unpublished U I G A O  r e p o r t ,  Plarch 1978; and D . R .  Thorud, 
a l .  , "Land Use P r a c t i c e s  f o r  t h e  Conservat ion and Development of Nepali  S o i l  and - 
e r  Resources" ,  unpubl ished UNFAO c o n s u l t a n t s '  r e p o r t ,  December, 1977. 
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TABLE I V  

Es t imated  Crop Losses  from Sediment Deposi t ion 

Land -use i n  To t a l  Rl 
JALYT ICAL Range I P a s t u r e  I Fores t  I S loping - 
ATE GORY 1 Improvem't 1 Improvem't 1 

1 1 I 

f.RoS1orj. 
3 i n  Ha. 
; ion without  
?ro j e c t 2 /  
;ion with  
?ro j e c t 2 /  
s ion 
i u c t  ion2 / 
s ion 
l u c t  ion -- 3 / 

:!I. DEPOSIT: 4 / 
range and 
3a s tu r e  
2ul t iva  t e d  
land 
s t ream channels  
of p r o j e c t  

a rea  

. DEPOSIT 
VOLRIES: 
range and 
pa s tu r e  14,900 36,100 280,100 
c u l t i v a t e d  land  17,900 43,400 336,100 
stream channels  32,800 79,500 --- 616,100 - 

P DA'4Arn2: 
range and 
p a s t u r e  6/  

7 c u l t i v a t e d  land  

J 
UP Area 

Level C r i t i c a l  T r a i l  
Te r r ace s  Areas Improvem't -.- 

120 120 3 

12  200 160 

a 15 10 

I 185 15 0 

4 80 22,220 450 
r - 

7.5 18.1 140.1 / 5.8 86.8 672.2 
rn s t r e a  
Floods !/ 

Footnotes:  s ee  next page. 

6.6 
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TABLE I V  ( c o n t i n u e d )  

E s t i m a t e d  Crop Losses  from Sediment Depos i t ion  

IALYT ICAL 
:ATE GORY 

is VALUE OF 
LODUCT I ON: 
.ange and 
~ a s t u r e  101 
: u l t i v a t e d  land1' /  
looded l a n d  12/ 

n T o t a l  Rc - 
Slop ing  

Land Use 7 

1 ,080  1 ,080  
2,500 2,500 
2,500 

P. LOSSES FROM 
DEPOSITS: 
ange and 
s t u r e  
.u l  t i v a t e d  
nd 
looded lan_d, 
L LOSSES " I  

T e r r a c e s  
13ange- 

Improvem't 

12,150 

44,750 
8 ,250 
12.67 

UP Area 

Rased on h e c t a r e s  s p e c i f i e d  i n  "Program Guide f o r  RCUP Output". 
Eietr ic t o n s  pe r  h e c t a r e  pe r  year  based on Table  I1 d a t a .  
T o t a l  t o n s  pe r  year .  
Sediment d e p o s i t i o n  pe rcen tage  d i s t r i b u t i o n s  a r e  based on P. Laban, " F i e l d  Pleasurernents 
on Yro s i o n  and Sedimenta t ion i n  Nepal", unpubl ished UNFAO r e p o r t ,  Sep ternber 1978. 
Cubic meter pe r  year  a t  1.45 t o n s  pe r  cu.m. average  d e n s i t y .  
H e c t a r e s  pe r  yea r  a t  0.20 m ave rage  d e p o s i t i o n  depth .  
H e c t a r e s  per  year  a t  0.05 rn ave rage  d e p o s i t i o n  depth .  

3 H e c t a r e s  p e r  year  wi th  1 m sediment caus ing  2 m 2  f l o o d i n g  every  two years .  
Gross v a l u e  of p roduc t ion  i n  ~ ~ / h a . / y r .  based on average  v a l u e  of annual  o u t p u t  
c u r r e n t l y  be ing  r e a l i z e d  i n  the  RCUP p r o j e c t  a r e a s .  
NR/yr. a t  f u l l  crop l o s s  f i r s t  yea r  and h a l f  crop l o s s  second yea r .  
NR/yr. a t  h a l f  crop l o s s  f o r  one year.  
F u l l  crop l o s s  e v e r y  two y e a r s  ( o r  h a l f  crop l o s s  each y e a r ) .  
NR/ha/yr. ave rage  

P a s t u r e  
Inprovem't  

BES7AVAILABLE COPY 
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TABLE V 

F o r e s t  P r o g r a m s :  Summary o f  E c o n o m l c  B e n e f  i t s  a n d  C o s t s ,  Y e a r s  1 -15  

( a l l  f i g u r e s  a r e  i n  '000 NR) 

--- 
TYPES OF ECONOMIC 

BENEFITS AND COSTS F IRST F  l VE 

ALL PROGRAM CATEGOR l ES 
YEARS 

Y r .  4 Y r .  5  

A. E c o n o m i c  B e n e f i t s l l  

3.J. Managemen t  o f  N a t i o n a l  F o r e s t  

a n d  P a r c h .  P r o t e c t e d  F o r e s t :  

- F u e l  wood H a r v e s t  

T i m b e r  H a r v e s t  

- F o d d e r  H a r v e s t  

- T o t a l  

3.G. N a t i o n a l  F o r e s t  P l a n t a t i o n  E s t a b :  

- F u e l  wood H a r v e s t  

- T i m b e r  H a r v e s t  

- T o t a  l 

- T o t a l  - - - I I I -- 
L o s t  F o r a q e  Y i e l d  d u e  t o  3.0, 3.E, 3.F, 3.G I ( 1 3 )  1 ( 1 9 6 )  1 ( 5 5 3 )  

3.0. P a n c h a y a t  F o r e s t  P l a n t a t i o n  E s t a b :  

- F u e l  wood H a r v e s t  

- T i m b e r  H a r v e s t  

- F o d d e r  H a r v e s t  

- T o t a l  

3.C. C o m m u n i t y / l n d i v i d u a l  P l a n t i n g s ,  

3.E. L e a s e  F o r e s t  E s t a b l  i s h m e n t :  

3.F. P r i v a t e  F o r e s t  E s t a b l i s h m e n t :  

- F u e l  w o o d  Ha r v e s t  

- T i  mbor  H a r v e s t  

- F o d d e r  H a r v e s t  

- - - 
- - - 
- - - 
- - - 

- - - 
- - - 
- - - 
- - - 

I /  The e s t i m a t i o n  o f  a l l e c o n o m i c  b e n e f i t s  i s  b a s o d  on a p p l y i n g  t h o  a p p r o a c h e s  o u t  l i n e d  i n  TABLE 1 t o  t h e  a r e a s  s p e c i  f  l e d  i n  t h  
" P r o g r a m  G u i d e  t o  RCUP O u t p u t u .  

I n c r e a s e d  O u t p u t  Y l o l d s  d u e  t o :  

- R e d u c e d  S o l l  L o s s  

- R e d u c e d  S e d i m e n t  D e p o s i t i o n  

- T o t a l  

T o t a l  B e n e f i t s ,  A l l  P r o q r a m  C a t c q o r i e s  

- 
-- 1 

1 468  
( 1 2 )  
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F o r e s t  P r o g r a m s :  Summary o f  E c o n o m i c  B e n e f i t s  a n d  C o s t s ,  Y e a r s  1 -15  

( a 1  l f i g u r e s  a r e  i n  ' 0 0 0  NR) 

- 
TYPES OF ECONOMIC 

BENEFITS AND COSTS 

ALL PROGRAM CATEGORIES 

- -. -- -- - - - - 
B. E c o n o m i c  B e n e f i t s  

C a p i t a l  C o s t s  

O p e r a t i n g  C o s t s  

T o t a l  C o s t s ,  A l l  P r o g r a m  C a t e g o r i e s  

C. E c o n o m i c  Efficiency M e a s u r e s  

I. U n d i s c o u n t e d  B e n e f i t s - C o s t s  

2. NPV ( B - C ) ,  a t  15% D i s c .  F a c t o r :  

-NPV B e n e f  i t s  

-NPV C o s t s  - 

-NPV ( 8 - C )  

3. B/C R a t i o ,  a t  15% D i s c .  F a c t o r  

D. S e n s i t i v i t y  A n a l y s i s  ( @  15% D.F. 

I. C h a n g e s  i n  NPV 8 e n e f  i t s ,  i f :  

( a )  10% d e c r e a s e  i n  t o t a l  b e n e f  i t s  

( b )  3 3 %  d e c r .  i n  y i e l d s  o r  p r o d .  p r i  cos 

2. C h a n g e s  i n  NPV C o s t s  i f :  

( a  10% I n c r e a s e  i n  t o t a  l c o s t s  

( b )  3 3 %  i n c r e a s e  i n  NR/$  e x c h a n g e  r a t e  

( c )  Op. C o s t  L a b o r  i s  6 0 %  m k t .  wage 

3. B/C R a t i o ,  a t  15: D i s c .  F a c t o r ,  i f :  

( a )  D. I ( a ) ,  D.2 ( a )  c h a n g e s  o c c u r  

( b )  D. l ( b ) ,  D.Z(a) ,  D . 2 ( c )  c h a n g e s  occuc 

( c )  0. I  ( b )  and D.2 ( c )  c h a n g e s  o c c u r  

Y r .  I 

( 2 , 5 6 0  

( 2 , 4 5 2  

(5 ,012  

( 5 , 0 2 4  

( 10 

( 4 , 3 6 0  

( 4 , 3 7 0  
- 

F IRST F I V E  YEARS 

Y r .  2  Y r .  3  Y r .  4  

TOTAL 

YEARS 

TOTAL, TOTAL, TOTAL, 

YEARS YEARS YEARS 

6 -  10 11-15 1-15 

1 /  C a s e  D. 1 ( b )  i s  r e l e v a n t  t o  t h e  e s t i m a t e d  HMG s u b s i d y  ( t o  p u r c h a s e )  o f  a p p r o x i m a t e l y  50% o f  t h e  g o v e r n m e n t  p r i c e  o f  t i m b e r  ( s e  

rABLE I ) .  The  9 f f e c t  o f  a  3 3 %  d r o p  i n  p r o d u c t  p r i c e s  i s  t o  d e d u c t  f r o m  n e t  b e n e f i t s  t o  t h e  v a l u e  o f  t h e  e s t i m a t e d  s u b s i d y .  



TABLE VI  

L i v e s t o c k  P r o g r a m s :  E s t i m a t e d  l m p a c t  o f  P r o j e c t  on  L i  v o s T o c k  O e v e l s p m e n t  

1 /  A t  p r e s e n t  t h e r e  a r e  1 6 %  y o u n g s t o c k  m a l e  a n d  3 2  a d u l t  m a l e .  As soon  a s  16% y o u n g s t o c k  m a l e  m a t u r e ,  t o t a l  

1 5 %  o u t  o f  t o t a l  a d u l t  a n d  y o u n g s t o c k  p o p u l a t i o n  ( i . e .  1 9 % )  w i l  l be s l a u g h t e r e d  and  t h e  r e s t  ( 4 % )  w l  l l be k e p t  

f o r  b r e e d i n g  p u r p o s e s .  

2 /  I n c r e a s e s  f r o m  2.4 t o  3.0 o v e r  t h e  p e r i o d .  

3/ I n c r e a s e s  f r o m  3.0 t o  3.5 o v e r  t h e  p e r i o d .  

4 /  O u t  o f  t o t a l  a d u l t  f e m a l e s .  



TABLE V I  ( c o n t i n u e d )  

L i  v e s t o c k  P r o g r a m s :  E s t i m a t e d  l  m p a c t  o f  P r o j e c t  on L  i v e s t o c k  D e v e l o p m e n t  

6 /  K a g a  s h e e p  - 0 . 3 0  K ~ / h c d d .  i 5 a r c m ~ I  s h e e p  - 0 . 8 0  K g / h s a d .  C d r c a s  w e i g h t  - 6 5 - 7 0 %  o f  t o t a l  l i v e  w e i g h t .  

7 /  T o t a l  J O #  o u t  o f  t o t a l  5 4 %  a d u l t  m a l e  a n d  f e m a l e  w i  l  l  g o  f o r  s l a u g h t e r i n g  ( m e a t  p u r p o s e s ) .  

BEST AVAILABLE COPY 



TABLE V I I  

Labor Requirements f o r  L i v e s t o c k  Forage Needs 

P a s t u r e s :  I I I 
Forage Hand-Harvested 
Herding While Grazing 3  / 

--- 
With P r o j e c t  

Man-DayslL. U NR/ha . Types of Labor f o r  
P a s t u r e s  and Ranges 

Ranges: I I I 

Without P r o j e c t  
tian-Days1L.U NR/ha . 

Herding TJhile Grazing 2.3 3.5 1 
--- 

11 Est imated  a v e r a g e  h a r v e s t e d  f e e d  requirement  of a  worked l i v e s t o c k  u n i t  i n  
8,210 kgCW/yr. To h a r v e s t  t h i s  amount r e q u i r e s  1642 h o u r s  of l a b o r  f o r  unmanaged 
p a s t u r e s ,  b u t  o n l y  410 f o r  managed p a s t u r e s .  Assuming a  10-hour workday, t h i s  i s  
e q u i v a l e n t  to t h e  man-days/ l ives tock u n i t  r e p o r t e d  above. 

2  / The t o t a l  14,559 ha. of  p a s t u r e  ( s e e  RCUP Guide) being improved can 
produce enough f o r a g e  f o r  5 ,319 l i v e s t o c k  u n i t s ,  based on t h e  y i e l d s  r e p o r t e d  i n  
Table  11. T h e r e f o r e ,  t h e  man-days r e q u i r e d  to  produce s u f f i c i e n t  f o r a g e ,  
sssuming t h a t  50% of  t o t a l  f e e d  requ i rements  a r e  hand-harves t ing,  a r e  e q u i v a l e n t  
t o  30 wi thou t  RCUP and  7.5 w i t h  RCUP. Tfien v a l u e d  a t  the  o p p o r t u n i t y  c o s t  of NR 
4.4/man-day, t h i s  da ta  r e s u l t  i n  t h e  l a b o r  c o s t s  i n  lR/ha.  shown above. 

3 / Assuming t h a t  50% of  t h e  t i m e  f e e d i n g  requ i rements  a r e  provided b y  
g r a z i n g ,  t h a t  one man can he rd  10 l i v e s t o c k  u n i t s ,  and t h a t  h e r d i n g  i s  p r a c t i c a l  
i n  50% of  t h e  t o t a l  a r e a ,  t h e  r e s u l t a n t  r equ i rements  i n  man-days a n d  IJR/ha. a r e  
shown e s t i m a t e d  above. 

4 / Based on Tab le  11 y i e l d s  and t h e  d i s t r i b u t i o n  of l a n d  between types  of 
r a n g e s ,  a s  r e p o r t e d  i n  t h e  RCUP Guide, t h e  weighted-average p r o d u c t i v i t y  of 
r a n g e s  i s  e s t i m a t e d  to  be 50% o f  nnnaged p a s t u r e s .  

BEST AVAILABLE COPY 



C o m m u n i t y  L i v e s t o c k - R a n g e - P a s t u r e  Management  P r o g r a m s :  Summary o f  E c o n o m i c  B e n e f i t s  and C o s t s ,  

Y e a r s  1 - 1 5  ( a l l  f i g u r e s  a r e  i n  ' 0 0 0  NR) 

TYPES OF ECONOMIC 

BENEFITS AND COSTS, 

BY PROGRAM CATEGOR l E S  

A. E c o n o m i c  C o s t s  

I. R a n g e  and P a s t u r e  Mana e  e n t :  
g1 r l n c r e a s e d  F o r a g e  Y l e l d s  due t o  

-Range Mgmt. ( P r o g .  Ca t .  7 0 )  

- P a s t u r e  Ngmt. 
( P r o q .  Ca t .  7A-C, E-G) 

- T o t a l  

I n c r e a s e d  C r o p  Y i e l d  due t o :  

-Reduced  S o i  l L o s s  2? 
3 I -Reduced  S e d i m e n t  D e p o s i t i o n  

- T o t a l  

D e c r e a s e d  L a b o r  f o r  H e r d i n  an 
4 8  H a n d - H a r v e s t i n g  o f  F o d d e r  

-Range Management  

- P a s t u r e  Managemen t  

- T o t a l  

T o t a l  Ranqe  a n d  P a s t h a r e  B e n e f  i 

2. L  i v e s t o c k  Management :  

l n c r e a s e d  Y i e l d s  o f  F i n a l  P r o d  

-MI I k  

-Meat  

-Eqqs  

- T o t a l  

l n c r e a s e d  Y i e l d  o f  F a r m y a r d  

M a n u r e  61 
T o t a l  L i v e s t o c k  R e n e f  i t s  

3. T o t a l  B e n e f i t s ,  A l  l P r o g r a m  

C a t e o o r i e s  

TOTAL, TOTAL , 
YEARS YEARS 

6 - 1 0  11 -15  

4,891 14,353 

2 6 . 8 1 2  84.96Q 

1 /  Based  on a p p l y i n g  i n c r e a s e d  v a l u e  o f  f o r a g e  p r o d u c t i o n  due t o  RCUP ( s e e  TARLE I I )  t o  a r e a s  

s p e c  i f  i e d  i n  HCUP Gu ide .  

2 /  b a s o d  on t h e  r e f e r e n c e s  g i v e n  i n  T a b l e  I 1  I ,  w i t h o u t  RCUP c o n t i n u e d  s o i  I l o s s  w o u l d  r e d u c e  

e x i s t i n g  f o r a g e  o u t p u t  b y  I $  p e r  yea r .  
3 /  F r o m  TARLE I V ,  r e d u c e d  s e d i m e n t  d e p o s i t  i o n  l o s s e s  w i t h  RCUP a r e  e s t i m a t e d  a t  NR 12.67/ha./yr. 
f o r  r a n g e s  a n d  NR 10.83/ha./yr. f o r  p a s t u r e s .  

4 /  S e e  T e x t  f o r  b a s e s  o f  l a b o r  t i m e  savings e s t i m a t e s .  



TABLE V l  l l ( c o n t i n u e d )  

C o m m u n l t y  L i v e s t o c k - R a n g e - P a s t u r e  Management P r o g r a m s :  Summary o f  E c o n o m l c  B e n e f i t s  and C o s t s ,  Y e a r s  1-15 

( a l l  f i g u r e s  a r e  I n  ' 0 0 0  NR) 

7 /  I n c l u d e s  v a l u e  o f  i n c r e a s e d  f o r a g e  due  t o  RCUP i n  a d d i t i o n  t o  c o s t s  r e p o r t  i n  f i n a n c i a l  a n a l y s i s .  

TYPES OF ECONOMIC 
BENEFITS AND COSTS, 

BY PROGRAM CATEGOR l ES 

B. E c o n o m i c  C o s t s  
C a p i t a  l C o s t s  
C r e d i t  t o  P r o d u c e r s  

O p e r a t i n g  Co ? /  t ( e x c l .  f o r a g e )  
F o r a g e  C o s t s  

T o t a l  C o s t s ,  A l l  I n p u t s  

C. E c o n o m i c  E f f i c i e n c y  M e a s u r e s  

1. U n d i s c o u n t e d  B e n e f i t s - C o s t s  
2. NPV (B -C) ,  a t  15% D i s c .  F a c t o r  

-NPV B e n e f  i t s  

-NPV C o s t s  
-NPV ( 6 - C )  

3. B/C R a t l o ,  a t  15% D i s c .  F a c t o r  

4. I n t e r n a l  R a t e  o f  R e t u r n  ( % I  
0. S e n s i t i v i t y  A n a l y s i s  ( @  15% D.F.) 

1. C h a n g e s  I n  NPY B e n e f i t s  i f  
( a )  l o $  d e c r e a s e  i n  t o t a l  

b e n e f  i t s  

( b )  z e r o  s a v i n g s  i n  l a b o r  t i m e  

f o r  h e r d i n g  and  hand-  

h a r v e s t i n g  

TOTAL, 
YEARS 

1-5 

( 1 3 , 6 1 1 )  
( 8 8 4  

( 1 4 , 1 9 2 )  

( 3 0 , 0 0 3 )  

( 5 8 , 6 9 0 )  

( 2 1 , 3 4 4 )  

21,549 

( 3 5 , 2 9 5 )  
( 1 3 , 7 4 6 )  

0.6 

-2 ,  I 5 5  

-25 

TOTAL, 
YEARS 
6 -  10 

( 1 1 , 0 3 8 )  - 
( 1 3 , 5 5 1 )  

( 1 2 5 , 0 2 5 )  

( 1 4 9 , 6 1 4 )  

64,250 

70,147 

(49 ,073 )  
21,074 

1.4 

+13 ,332  

+ 7  8  2  

1.0 

Y r .  I 

( 1 , 1 7 8 )  - 
( 6 1 6 )  

( 1 6 0 )  

(1 ,954 )  

( 1 , 9 5 4 )  

- 
(1 ,700 )  

(1 ,700 )  

0  

0  

2. Changes  i n  NPV C o s t s  i f  

( a )  10% i n c r e a s e  i n  t o t a l  c o s t s  +4,907 

( b )  3 3 $  i n c r .  i n  NR/S e x c l u .  

r a t e  - - - - + 3 1 8  + 7 9  + 6 6  t 6 3 7  t 8 0  

3. Q/C R a t i o ,  a t  1 5 %  D i s c .  F a c t o r ,  

i f  D . l ( a )  a n d  D . 2 ( a )  c h a n g e s  

-- o c c u r  0.5 1.2 
4. I n t e r n a l  R a t e  o f  l i e t u r n  ( t l )  i f  

D. 1 ( a )  and  b . 2 ( a )  c h a n g e s  o c c u r  -- -- 

-- 
Y r .  2  

( 4 , 4 9 5 )  
( 1 7 0 )  

( 1 , 6 8 3 )  
( 3 , 3 5 3 )  

( 9 , 7 0 1 )  

( 5 , 4 8 2 )  

3,194 

( 7 , 3 4 4 )  

( 4 , 1 5 0 )  

- 3 1 9  

FIRST F IVE 

Y r .  3  

( 2 , 0 5 5 )  
( 3 1  1 )  

( 2 , 8 4 9 )  
( 5 , 3 0 4 )  

( 1 0 , 5 1 9 )  

( 3 , 8 2 7 )  

4,410 

( 6 , 9 3 2 )  

( 2 , 5 2 2 )  

-44 1  

+4,895 

+6 5  

1.3 

TOTAL, 
YEARS 

11-15 

( 1 2 , 9 5 4 )  - 
( 1 4 , 2 8 6 )  

( 2 7 1 , 2 3 8 )  

( 2 9 8 , 4 7 8 )  

170,028 

76,834 
(48 ,950 )  

27,884 

1  6 

TOTAL , 
YEARS 

1 -15  

212,934 

168,530 

( 1 3 3 , 3 1 8 )  
35,212 

1.3 

YEARS 

Y r .  4  

( 2 , 4 8 0 )  
( 3 4 7 )  

( 4 , 0 1 5 )  
( 8 , 2 8 6 )  

( 1 5 , 1 2 8 )  

( 4 , 7 1 3 )  

5,967 

( 8 , 6 6 8 )  

( 2 , 7 0 1 )  

-597  

-6  

-16,854 

-1,519 

Y r .  5  

( 3 , 4 0 3 )  
( 5 6 )  

( 5 , 0 2 9 )  
( 1 2 , 9 0 0 )  

( 2 1 , 3 8 8 )  

( 5 , 3 6 8 )  

7,978 

( 1 0 , 6 5 1 )  

( 2 , 6 7 3 )  

- 7 9 8  

-19  

-7,O 15 

-582  

-7 ,684 

-912  
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TABLE I X  

Es t ima ted  Cropping I n t e n s i t y  I n c r e a s e s  Due to  irrigationi/ 

- 
Ra i n f  ed  

Avg. I n t e n s i t ~ / C a l c .  
F u l l y  Irr . 
Average 68 
Seasonal  I r r i g . 7 /  
Average 8/ 
Rainfed 9/ 
Average 61 --- 1 1.33 

Sumary :  1. Cropping i n k n s i t y  i n c r e a s e  from r a i n f e d  t o  f u l l  i r r i g a t i o n ;  

ANALYTICAL 
C ATE GORY 

Type of  I r r i g a t i o n :  
F u l l  
Seasonal  
Rainfed 
Wtd. Avg. 

1.87 - 1.33 = .54 i n c r e a s e .  

2. Cropping i n t e n s i t y  i n c r e a s e  from r a i n f e d  to seasona l  i r r i g a t i o n  = 
1.70 - 1.33 = .37 i n c r e a s e .  

Myagdi 

--- 
1/ ~ r o ~ ~ i n ~ ~ t e n s i t ~ ,  p r e c e n t  i r r i g a t e d ,  and c u l t i v a t e d  a r e a  and i r r i g a t e d  
a r e a  f i g u r e s  a r e  wi thou t  p r o j e c t .  
2/ Cropping i n t e n s i t y ,  where one c rop /y r .  = 1.00 c ropp ing  i n t e n s i t y .  
31 P e r c e n t o f  c u l t i v a t e d a r e a  under i r r i g a t i o n .  
4 /  Excludes  f r u i t  c rops .  
5 1  Percen t  c u l t i v a t e d  a r e a  under f u l l  i r r i g a t i o n  t imes  c u l t i v a t e d  a r e a  t imes  
c ropp ing  i n t e n s i t y .  
61 T o t a l  from l i n e  above d iv ided  by t o t a l  h e c t a r e s  f u l l y  i r r i g a t e d .  
71 Same a r e a  a s  f o r  f o o t n o t e  5 bu t  wi th  i n c r e a s e d  cropping i n t e n s i t y  due t o  
s e a s o n a l  i r r i g a t i o n .  
8 /  T o t a l  from l i n e  above d i v i d e d  by t o t a l  h e c t a r e s  s e a s o n a l l y  i r r i g a t e d .  
91 Same a r e a  a s  f o r  f o o t n o t e  5 b u t  wi th  i n c r e a s e d  c ropp ing  due to r a i n f e d  
i r r i g a t  ion.  
1 0 /  T o t a l  from l i n e  above d i v i d e d  by t o t a l  h e c t a r e s  r a i n f e d .  

51,755 
1,618 
2,537 

Area i n  Hect 
C u l t i v a t e d  8TeS: 
F u l l y  I r r i g .  
S e a s o n a l l y  I r r i g .  

Kulekhani 
2/  

1.58 
1.55 
1.32 
1.34 

4-Area Total  
o r  Average - 

7,780 27,166 11,696 5,113 
467 8 15 29 307 
778 1,630 94 3 5 

1.89 
1.8C 
1.73 
1.80 

Carkha 
3 1 - '  

0.25 
0.8 
9.5 - 

Mustang 

6 
10 

9 - 

21 

2.00 
1.66 
1.15 
1.38 

21 

1.54 
1.4C 

1.33 

2 / /  

3.0 
6.0 
5.0 - 

3 /  

6.0 
0.7 

1 . 0 C 1 . 6  - 



TABLE X 

Es t ima ted  Cropping and Income Changes on Cropland Due t o  Pro jec t -Prov ided  
I r r i g a t i o n  on Land t h a t  is C u r r e n t l y  Rainfed 

Foo tno tes :  s e e  nex t  page. 

P r o j e c t  
Region ti 
T o t a l  
Rainfed 
Land 

Myagd i 
1,111 ha .  

32.4% 

Mustang 
82 ha.  

2.5% 

Gorkha 
1 , 3 5 8  ha. 

41.8% 

Crop 

Corn 
Ghaiya 
Paddy 
Wheat 
Fal low 
M i l l e t  
P u l s e s  
Other  
T o t a l  
Wtd. Avg. 

B a r l e y  
Buckwheat 
Wheat 
Fal low 
O i l s e e d s  
Other  
Total 
Wtd. Avg. 

Paddy 
Ghaiya 
Wheat 
Fal low 
Corn 
O i l s e e d s  
M i l l e t  
B a r l e y  
P u l s e s  
Other  
T o t a l  
Wtd. Avg. 

% of  E x i s t i n g  
Rainfed 

Cropland 
Without 
P r o j e c t  

12.5 
7.5 

24 
4 

25 
11 
11 
5 

100.0 

- 
30 - 
6 5 

5 
- 

100.0 

5 
15 

5 
22.5 
12.5 
12.5 
15 

7.5 - 
5 

100.0 

Net Value of 
P roduc t ion  

With 
P r o j e c t  

11.7 - 
49.2 
16.6 
17.5 - 
- 
5 

100.0 

3 0 
2 5 
15 
15 

5 
10  

100.0 

48.3 
- 

3 0 
5 
1.7 
5 - 
- 
5 
5 

100.0 

(NR/ 
w i thou t  l /  
P r o j e c t  

-394 41 
3 6 

281 1 
200 
- 

166 
550 
6 7 

3863 
915 
803 - 
252 

1047 

2385 
3 6 

200 - 
166 

105 1 
107 

4 6 
1557 
545 

- ,  
Weighted ~ v e r a g e  L1 Net 

Value of P r o d u c t i o n  
ha. ) 

With 
P r o j e c t  l /  

470 - 
3586 
1004 - 

208 
652 
563 

4501 
1181 
1241 

- 
33 1 

1142 

33 18 - 
48 1 - 
9 12 

1103 
- 
- 

1655 
870 

(NR/ ha. 
Without 
P r o j e c t  

-49 41 
3 

67 5 
8 - 

18 
60 

3 
71 8 

- 
275 
- 
- 
13 - 

228 

119 
5 

10 
- 
2 1 

131 
16 

3 - 
2 7 

332 

) 
With 31 
P r o j e c t  

55 - 
1764 

167 
- 
- 
- 
2 8 

2014 

1350 
295 
186 - 

17 
114 

1962 

1603 
- 

144 - 
16 
55 - 
- 
8 3  
4 4 

1945 



TABLE X ( c o n t i n u e d )  

Es t ima ted  Cropping and Income Changes on Cropland Due t o  Pro jec t -Prov ided  I r r i g a t i o n  
on Land t h a t  is C u r r e n t l y  Rainfed 

Represen t s  t o t a l  N.V.P. due t o  a l l  p r o j e c t  i n p u t s .  

E q u a l s  sum of p e r c e n t a g e s  of e x i s t i n g  r a i n f e d  c r o p l a n d  t i m e s  n e t  v a l u e  of p r o d u c t i o n  

NR/ ha. 

P r o j e c t  
Region b 
T o t a l  
Rainfed 
Land 

Kulekhani  
700 ha.  

21.5% 

WEIGHTED 

With a l l  i n p u t s  excep t  i r r i g a t i o n  remaining t h e  same a s  wi thout  p r o j e c t  . 
Minus f i g u r e  due t o  i n f e s t a t i o n  of co rn  bore r .  Under c u r r e n t  p r a c t i c e s  t h i s  l o s s  i s  

pec t e d  t o  c o n t i n u e  . 

Crop 

Paddy 
Fal low 
Wheat 
O i l s e e d s  
Corn 
M i l l e t  
P u l s e s  
Ghaiya 
P o t a t o  
T o t a l  
Wtd. Avg. 

AVERAGE FOR 

Net Value of 
P roduc t ion  

(Nw ha. ) 

650 

Without l r  
P r o j e c t  

1889 - 
24 

1466 
1070 
730 
83 6 

36 
494 1  

1477 

Weighted ~ v e r a ~ e  L/ Net 
Value of P r o d u c t i o n  

(NR/ ha. ) 

% of E x i s t i n g  
Rainfed 

Cropland 
With 

P r o j e c t  11 

2887 - 
694 

1509 - 
- 
- 
- 

6886 

Without 
P r o j e c t  

6  14 
- 

1  
257 

54 
5  5  
6  3  

2  - 

1046 
617 

Without 
P r o j e c t  

32.5 
2  0  

5  
17.5 
5  
7.5 
7.5 
5  - 

100.0 

With31 
P r o j e c t  

1443 - 
174 

7  5  
- 
- 
- 
- 

1033 

2725 
1520 

With 
P r o j e c t  

ppp-pp 

5  0  
5  

2  5  
5  - 
- 
- 
- 

15 
100.0 

FOUR PROJECT AREAS 



TABLE X I  

Agronoruy P r o g r a n ~ s  : P r o p o s e d  Area  Under  P a c k a g e s  o f  P r a c  t icesl /  
( a l l  f i g u r e s  a r e  i n  h e c t a r e s )  

- - 

Y r .  1 I Yr. 2 
CROP S 

P a d d y  
Wheat 
Ma i z e  
Millet  
B a r l e y  
P u l s e s  
P o t a t o  
O i l s e e d s  
S u g a r c a n e  
G h a i  y a  
Buckwheat  
Naked B a r l e y  

-- -- 
F i r s t  F i v e  

- 

T o t a l  A l l  C r o p s  / 1 , 4 7 2  1 6 0 5 0  

- - - - - - - -- - - - - - -- - - -- - 
n r s ,  C u n ~ u l n t  i v e  I l e c t a r e s  I NON ACCUMULATED 

-- 
Y r .  4  

4  5 70 
34 1 9  
9 6 3 8  
2580  

1 4 8  
22 1 
666 
119  

4  
104 

3 6  
130 

1 

1 Y r .  5  1 Yrs. 6-10 1 Yrs. 11-15 1 Yrs. 1-15 
I 1 I I 

1/ I n c l u d e s  i m p r o v e d  v a r i e t i e s u n d e r  i a p r o v e d  p r ; i c t i c c s  ( c h e m i c a l  E e r t i l i z a t i o n ,  p l a n t  p r o t e c t i o n  m e a s u r e s ,  b e t t e r  c r o p  
management  and i m p r o v e d  l a n d  p r e p a r a t i o n )  and  l o c a l  v a r i e t i e s  o f  good q u a l i t i e s  and i m p r o v e d  p r a c t i c e s .  



6 1 
TABLE X I 1  

Agronomy Programs: Commodity Y i e l d s ,  Cos t s  of  P r o d u c t i o n ,  and 
Gross and Net Values  of P r o d u c t i o n  Changes i n  RCUP Areas.  

Commodity Y i e l d s  
3 d i t i e s  (MT/ha.) 

khani  : 

I 
Gross  Value of 1 Net Value of C o s t s  of Produc- 

t i o n   ha.)^/ 
1 Without I With 

P roduc t  i o n  (NR/ ha. ) I Produc t  i o n  (NR/ ha. 11 
Without I With 1 Without I With 1 

Pro  'ec --t- P r o j e c t  P r o j e c t  

J Y  
3t  

z e 
l e t  
l e y  
s e e d s  
a r c a n e  
se s 
a t o  
i y a  Paddy 

ha : 

dy 
a t  
z e 
l e t  
l e y  
s e e d s  
a r c a n e  
s e  s 
a t 0  
i y a  Paddy 
ed  B a r l e y  

P r o j e c t  

dy 
a t  
z e 
l e t  
l e y  
s e e d s  
s e  s 
a t 0  
i y a  Paddy 
ed  B a r l e y  
kwheat 

P r o j e c t  1 
I 

t n o t e s :  see n e x t  page. 

BEST AVAILABLE COPY 



TABLE X I 1  ( c o n t i n u e d )  

Agronomy Programs: Commodity Y i e l d s ,  Costs  of P roduc t ion ,  and 
Gross and Net Values of P r o d u c t i o n  Changes i n  RCUP Areas.  

Yie ld  increments  (achieved by Year 5  of  the  RCUP) a r e  mainly  due t o  t h e  c o n v e r s i o n  of a r e a s  
n l o c a l  v a r i e t i e s  and l o c a l  p r a c t i c e s  t o  improve v a r i e t i e s  and improve p r a c t i c e s .  

Costs  of p roduc t ion  i n c l u d e s  va lues  of h i r e d  as we l l  as fami ly  l a b o u r ,  p l u s  o t h e r  p roduc t ion  
ts such a s  b u l l o c k s ,  seeds  and compost manures. 

P r i c e s  f o r  bo th  wi th  and wi thout  p r o j e c t  s i t u a t i o n s  a r e  kept  c o n s t a n t .  

3 d i t i e s  
:UP Areas 

ang : 

3 t  

z e  
l e y  
seeds  
se s 
3 to  
?d Bar ley  
<wheat 

BEST AVAILABLE COPY 

Cos t s  of Produc- 
t i o n  (NR/ha. )2/  

- ,  

Gross Value of '' 
P r o d u c t i o n   ha.) 

Commodity Yie d s  
1) (MT/ ha. ) 

Without 
P r o j e c t  

4093 
3000 
2776 
2181 
2209 
9752 
4866 
3632 

Net Value of 1 

P r o d u c t i o n  (NR/ha.)i 
Without 
P r o j e c t  

5055 
3385 
2907 
2537 
2902 

13500 
82 60 
3920 

Without 
P r o j e c t  

0.85 
0.7 
0.765 
0.35 
0.43 
4.5 
1.4 
0.8 

With 
P r o j e c t  

54 2  5  
3500 
2995 
2511 
2615 

10952 
54 19 
4129 

Without 
P r o j e c t  

962 
500 
13  1 
356 
693 

3748 
3394 

288 

With 
P r o j e c t  

6569 
4553 
3306 
308 1 
35 10 

15900 
9440 
4532 

With 
P r o j e c t  

1.104 
0.94 
0.87 
0.425 
0.52 
5.3 
1.6 
0.925 

With I 
P r o j e c t  

1144 
1053 

311 
570 
895 

4948 
402 1 

403 



TABLE X I  I I 

I r r i g a t i o n  and Agronomy P r o g r a m s :  Summary o f  E c o n o m i c  B e n e f i t s  and C o s t s ,  Y e a r s  1-15 

( a l l  f  i g u r o s  a r e  i n  ' 0 0 0  NR)  

1 /  E s t i m a t e d  f r o m  TABLE X I  ( d i s t r i b u t e d  a c r o s s  t h e  f o u r  p r o j e c t  s i t e s  by APROSC w o r k s h e e t s )  

m u l t l p  l l e d  by t h e  a p p r o p r i a t e  i n c r e m e n t  i n  NET v a l u e  o f  p r o d u c t i o n  f r o m  TABLE X I  I .  

TYPES OF ECONOMIC 
BENEFITS AND COSTS, 

BY PROGRAM CATEGOR l E S  

A. E c o n o m i c  B e n e f i t s  1 / 
8.A. l mproved  V a r i e t i e s  and 

P r a c t i c e s  f o r  NET I n c r e a s e s  

i n  Y i e l d s  o f :  

( I  I Paddy  

( 2 )  Wheat  

( 3 )  M a i z e  
( 4 )  M i l  l e t  

( 5 )  B a r l e y  

( 6 )  P u l s e s  
( 7 )  P o t a t o e s  

( 8 )  O i  l s e e d s  

( 9 )  S u g a r c a n e  

( 1 0 )  G h a i y a  

( I  I )  B u c k w h e a t  

( 1 2 )  Naked B a r l e y  

T o t a l ,  A l l  C r o p s  

-- -- 

Y r .  I  

6 9 9  

458 

TOTAL, 

YEARS 

1-5 

14,064 

9,154 

FIRST 

Y r .  2  

2 ,209 

1,081 

TOTAL, 

YEARS 

6 -  10 

48,093 

17,325 

2 ,046  

119 

26 

8  1 
373 

5  9  

( 3 )  
2  8  
- 
3  8 

3,924 

TOTAL, 

YEARS 

11-15 

77,722 

25 ,289  

80,129 
5,926 

1,959 

4,930 
20,425 

4,417 

781 
1,083 

5 2  3 

7 ,139 

192,730 

105 ,219  
9,568 

2,450 

6,534 
30,816 

6 ,633 

1,313 
1,609 

80C 

11,902 

279 ,855  

-, 

4,516 

24 2 
116 

31 1 

1 ,092 

142 

8  
46 

3  5 
7  3  

9,871 

Y r .  5 

4 ,389 

3,32Q 

F I V E  

Y r .  3 

2 ,909  

1,787 

YEARS 
Y r .  4  

3,858 
2,502 

10,921 
387 

224 
578 

1,988 

22 1 

16 
59 
4  8  

126 

19,264 

15,418 
500 

332 
774 

2,517 

26 7  

16 
87 

5  2  

526 

2 6 , 8 4 9  

19,150 

612 
430 

854 

3,254 

673  

26 

105 
66  

68C 

33,565 

52,051 

1,860 

1,128 

2 ,598 
9,224 

1,362 

6  3  
325 

20 1 

1,443 

93 ,473  



TABLE X I I I  (continued) 

l r r  i g a t  i o n  dnd Ag ronomy  P r o g r a m s :  Summary o f  E c o n o ~ n i c  Dene f  i t s  and C o s t s ,  Y e a r s  1 - 1  5  

( a l l  f i g u r e s  a r e  i n  ' 0 0 0  NR) 

8. E c o n o m i c  C o s t s  2 /  
Cap i t a  l C o s t s  

C r e d i t  t o  P r o d u c e r s  

O p e r a t i n g  C o s t s  

T o t a l  C o s t s ,  A l  l I n p u t s  

TYPES OF ECONOMIC 

BENEFITS AND COSTS, 

BY PROGRAM CATEGORIES 

C. E c o n o m i c  E f f i c i e n c y  M e a s u r e s  

I. U n d l s c o u n t e d  B e n e f i t s  - C o s t s  ( 1,837 
I 

2. NPV ( 0 - C ) ,  a t  15% D i s c .  F a c t o r  

-NPV B e n e f  i t s  3,4 14 

-NPV C o s t s  (5 ,012 

-NPV ( 8 - C )  ( I  5 9 8  

3. B/C R a t i o ,  a t  15% D i s c .  F a c t o r  

4. I n t e r n a l  R a t e  o f  R e t u r n  ( $ 1  1 
- . --- - . 

Y r .  1 

D. S e n s i t i v i t y  A n a l y s i s  @ 15% D.F. 

I. C h a n g e s  i n  NPV B e n e f  i t s  i f  - 
( a )  10% dec.  i n  t o t a l  b e n e f i t s  

2. C h a n g e s  I n  NPV C o s t s  i f  - 
( a )  10% i n c r .  i n  t o t a l  c o s t s  

( b )  3 3 %  i n c r .  i n  NR/$ e x c h . r a t e  

3. B/C R a t  l o ,  a t  15% D i s c .  F a c t o r  i f  

( a )  c h a n g e s  D . l ( a )  h D . 2 ( a )  o c c u r  

4. I n t e r n a l  R a t e  o f  R e t u r n  ( 9 )  i f -  

( a )  c h a n g e s  D. 1 ( a )  6 D. 2 ( a )  o c c u r  

F  I  

Y r .  2 

( 6 , 0 2 4  

( 795 

( 2 , 2 7 1  

( 9 , 0 9 0  

78 1 

7 ,472 

(6 ,881  -- 
59 1 -- 

- 747 

+ 688  

+ 945 

TOTAL, 
S T F I V E  YEARS YEARS 

1-5 Y r .  

TOTAL, 

YEARS 

1 -  15 

TOTAL, 

YEARS 

6 - 1 0  

2 /  These  c o s t s  r e p r e s e n t  p r o j e c t  p r o v i d e d  i n p u t s .  F a r m  c o s t s  h a v e  been d e d u c t e d  f r o m  t h e  g r o s s  v a l u e  o f  p r o d u c t i o n  t o  a r r i v e  

a t  t h e  n e t  v a l u e s  o f  p r o d u c t i o n  r o p o r t e d  on  page  one  o f  t h i s  t a b l e .  

TOTAL, 

YEARS 

11 -15  

( 3 , 5 6 9 )  ( 394 

( 9 ,  1 9 9 )  ( 11 ,499 )  

( 2 5 , 9 7 2 )  ( 2 7 , 8 0 2 )  

(38 ,740 )  ( 3 9 , 6 9 5 )  



'YPE OF 
'RUIT -- 
L P P ~ ~  
' ea r  
'each 
'1 urn 
la l n  u t  
,ime 
)range 
[ill Lemon 
ianana 
i p r i c o t  
' e r  simmon 
,emon 
' i n e a p p l e  
'apa ya 
lango 
. i t c h i  
h a v a  
'omograna t 
Jackf r u i t  
ilmon d 
;rape 
I t  h e r s  

TABLE X I V  

H o r t i c u l t u r a l  Programs: Commdity  Y i e l d s  by RCUP Areas 
( a l l  f i g u r e s  i n  MT/ha.) 

KULE 
E x i s t i n  

9.48 
15.29 

6.32 
12.46 

3.43 
15.63 
12.00 
16.00 
12.50 
11.02 - 
12.00 - 

- 
- 
- 
- 
- 
- 
- 
- 

7.00 

MY 
,--- 

E x i s t i n  
HAN I 

Proposed -- 
14.00 
18.08 
14.00 
14.00 

4.00 
18.00 
15.00 
21.00 
13.00 
14.00 
10.00 
18.00 - 

- 
- 
- 
- 
- 
- 
- 
- 

9.00 

---- 
GD I --- 

Propose 

14.00 
25.00 
20.00 
18.00 

1 4.00 
20.00 
69.50 - 

- 
14.00 - 
16.00 - 

- 
- 
- 
- 
- 
- 

2.00 - 
13.00 

E x i s t i n g  

9.18 
22.24 
16.32 
15.51 

4.68 
19.37 
16.00 
20.00 
12.50 - 

- 
- 

5.00 
21.00 
25.00 

8.74 
3.67 
7.50 

50.00 - 
- 

40.50 

Since a c t u a l  exper imenta l  d a t a  a r e  not  a v a i l a b l e  a t  p r e s e n t ,  the  y i e l d s  per ha. of  
le e x i s t i n g  v a r i e t i e s  of f r u i t  has been c a l c u l a t e d  by the RCUP d e s i g n  t e a m  b a s e d  upon 

I format ion o b t a i n e d  from h o r t i c u l t u r a l  farms and f r u i t  growers i n  the  p a r t i c u l a r  
3tchment a r e a s  w i t h i n  which WUP w i l l  o p e r a t e .  Proposed y i e l d s  have been e s t i m a t e d  
i sed  upon d a t a  from h igher  y i e l d i n g  l o c a l  o r c h a r d s  where the  fa rmers  p r a c t i c e  
nproved methods of c u l t i v a t i o n .  

- - - - - -- 

GORKHA 
Propose 

12.50 
25.00 
20.00 
16.50 - 
20.00 
69.50 
22.00 
16.00 - 

- 
- 

15.00 
30.00 
30.00 
10.00 
10.00 

8.00 
60.00 - 

- 
45.00 

BEST AVAILABLE COPY 

--- 
~ x i s t i n i  ----- 

11.12 
6.95 

23.60 
2.36 
2.00 

- 
- 
- 

11.80 - 
- 
- 
- 
- 
- 
- 
- 
- 

1.18 
0.80 

10.01 

- 
MUSTANG 

~ r o ~ o s ;  

17.00 
17.00 
24.00 
12.00 

4.00 - 
- 
- 
- 

14.00 - 
- 
- 
- 
- 
- 
- 
- 
- 

3.50 
2.00 

13.50 



TABLE XV 

H o r t i c u l t u r e  Programs: Time Path  f o r  Yie ld  Increments  frcm t h e  
F i r s t  Year of Bearing t o  the  Ful l -Bear ing S tage  
( a l l  f i g u r e s  i n  pe rcen t  of f u l l  b e a r i n g  y i e l d )  

S t a r t s  b e a r i n g  f r u i t  i n  8 t h  yea r  a f t e r  
S t a r t s  b e a r i n g  f r u i t  i n  5 t h  year  a f t e r  
S t a r t s  b e a r i n g  f r u i t  i n  4 t h  yea r  a f t e r  
S t a r t s  b e a r i n g  f r u i t  i n  6 t h  yea r  a f t e r  
S t a r t s  b e a r i n g  f r u i t  i n  9 t h  yea r  a f t e r  
S t a r t s  b e a r i n g  f r u i t  i n  7 t h  year  a f t e r  
S t a r t s  b e a r i n g  f r u i t  i n  1st yea r  a f t e r  
S t a r t s  b e a r i n g  f r u i t  i n  2nd yea r  a f t e r  

TYPES OF FRUIT 

A. ~ ~ ~ l e  , I /  Lime, 2 /  Guava 31 

B. p e a r  , l / ~ e a c h , ~ / ~ ~ r i c o t 3 '  

Pomograna t e  4 /  

C. plum, 2 / ~ a l n u t  >/ orange ,4/ 

Mango , 2 / ~ i  t c h i  >back£ r u i  t6/ 

D. Almond , 2 / ~ e m o n  ,3/ Grape3/ 

E. ~ a n a n a , ~ /  P i n e a p p l e ,  8/ 

pa pa ya 8/ 

p l a n t i n g .  
p l a n t i n g  . 
p l a n t i n g  . 
p l a n t  ing  . 
p l a n t i n g .  
p l a n t i n g  . 
p l a n t i n g  . 
p l a n t i n g  . 

Genera l  Note: Since a c t u a l  exper imenta l  d a t a  a r e  not  a v a i l a b l e  a t  p r e s e n t ,  t h e  
above r a t e  has been e s t i m a t e d  on the  b a s i s  i n f o r m a t i o n  o b t a i n e d  by 
t h e  RCUP d e s i g n  team from h o r t i c u l t u r e  f a n s ,  f r u i t  growers ,  and 
p e r s o n a l  e x p e r i e n c e s  of f i e l d  workers.  

P e r c e n t  of Ful l -Bear ing Yie ld  A t t a i n e d  i n  Each 
of Years  1-8 A f t e r  T r e e s  Begin Bear ing  F r u i t  

1  

14 

14 

10 

13 

100 

2  

2 1  

39 

21 

28 

84 

3  

50 

82 

35 

66 

69 

4  

79 

8  9  

5  3  

88 

5  3  

5  

86 

96 

71 

100 

6 

93 

100 

85 

7  

100 

92 

8  

100 



TARLE X V  I 

H o r t i c u l t u r e  P r o g r a m s :  Summary o f  E c o n o m i c ,  D e n e f i t s  and C o s t s ,  Y e a r s  1-15 

( a l l  f i g u r e s  a r e  i n  ' 0 0 0  NR) 

-- 

TYPES OF ECONOM l C  

BENEFITS AND COSTS - - - - - - 

A. E c o n o m i c  B e n e f i t s  

I n c r e a s e d  O u t p u t  o f  F r u i t  C r o p s  

F o r e g o n e  O u t p u t  o f  G r a i n  C r o p s  - 

N e t  B e n e f i t s  w i t h  RCUP - 

B. E c o n o m i c  C o s t s  

C a p l t a l  C o s t s  

O p e r a t i n g  C o s t s  

Op. C o s t s  o f  Fami  l y  L a b o r  -- 
T o t a l  C o s t s ,  A l l  I n p u t s  

C. E c o n o m i c  E f f i c i e n c y  M e a s u r e s  

I. U n d i s c o u n t e d  B e n e f i t s  - C o s t s  

2. NPV ( B - C ) ,  a t  15% D i s c .  F a c t o r  

- NPV B e n e f i t s  

- NPV C o s t s  

- NPV ( 6 - C )  -- 
3. B/C R a t i o ,  a t  152 D i s c .  F a c t o r  

D. S e n s i t i v i t y  A n a l y s i s  @ 15% D.F. 

I. C h a n g e s  i n  NPV B e n e f i t s  i f  - 
( a )  10% dec.  i n  t o t a l  Senef  i t s  

2. C h a n g e s  i n  NPV C o s t s  ~ f  - 
( a )  1 0 %  i n c r .  i n  t o t a l  c o s t s  

3. R/C R a t i o ,  a t  15% D i s c .  F d c t n r  i f  

0.1 ( a )  a n d  D.2 ( a )  c h a n g e s  o c c u r -  - 

- - - - - - - 

- - 
Y r L  I 

2 ,258  

( 2 , 3 9 1 )  

( 1 3 3 )  

( 8 7 9 )  

( 2 7 5 )  

( 2 4 0 )  

( 1 , 3 9 4 )  

( 1 , 5 2 7 )  

( 1 1 5 )  

, 2 1 3  

- -- 
TOTAL, 

YEARS 

1-5  

9 ,753 

( 1 1 , 9 5 5 )  

( 2 ,202 )  

( 3 , 1 9 2 )  

( 2 , 7 6 3 )  

( 1 ,658 )  

( 7 , 6 1 3 )  

( 9 , 8 1 5 )  

( 1 ,335 )  
( 5 , 0 7 7 )  

- -- -- 
TOTAL, 

YEARS 

6 - 1 0  

32 ,935 

( 1 1 , 9 5 5 )  

20 ,980 

( 3 , 1 5 8 )  

( 5 ,146 )  

( 3 , 0 1 8 )  

( 1 1 , 3 2 2 )  

9 ,658 

6,881 

( 3 , 7 1 3 )  

TOTAL, 

YEARS 

11 -15  

210 ,050  

( 1 1 , 9 5 5 )  

198,095 

( 2 0 3 )  

( 7 , 5 9 0 )  

1 3 , 1 6 9 )  

( 1 0 , 9 6 2 )  

187,  133 

32 ,488 

( 1 ,798 )  

3, I 6 8  

1.8 

- 1,080 

+ 371 

1.4 

TOTAL, 

YEARS 

1 -15  

186 ,976  

38,034 

( 1 0 , 5 8 8  

3 0 , 6 9 0  

18.1 

-3 ,445  

+ 180 

14.7 

( 1 , 3 2 8 )  

- 1 9 7  

+ 121  

-- 

. Y r .  2  

2 ,050 

( 2 , 3 9 1 )  

( 3 4 1 )  

( 8 8 8 )  

( 4 3 0 )  

( 1 9 8 )  

( 1 , 5 1 6 )  

( 1 , 8 5 1 )  

( 2 5 8 )  

, I 4 8  
2 7 , 4 4 6  

3.6 

- 5,195 

+ 1,059 

2.8 

F IRST  F I V E  

Y r .  3  

2 ,026 

( 2 , 3 9 1 )  

( 3 6 5 )  

( 6 2 7 )  

( 5 6 2 )  

( 2 7 5 )  

( 1 , 4 6 4 )  

( 1 , 8 2 9 )  

( 2 4 0 )  

( 9 6 5 )  

YEARS 

Y r .  4  

1,819 

( 2 , 3 9 1 )  

( 5 7 2 )  

( 7 4 8 )  

( 7 1 9 )  

( 3 7 2 )  

( 1 , 8 3 9 )  

( 2 , 4 1  1 )  

( 3 2 8 )  

( 1 , 0 5 4 )  

Y r .  5  

1,600 

( 2 , 3 9 1 )  

( 7 9 1 )  

( 5 0 )  
( 7 7 7 )  

( 5 7 3 )  

( 1 , 4 0 0 )  

( 2 , 1 9 1  

( 3 9 4 )  

( 6 9 7 )  

( 1 , 4 0 6 )  

- 5  

+ 115 

( 1 , 2 0 5 )  

- 134 

+ 9 7  

( 1 , 3 8 2 )  

- 104 

+ 105 

-- 

( 1 , 0 9 1 )  

- 8 0  

+ 70 

- 

( 6 , 4 1 2 ) -  

0.3 

- 6 7 0  

+ 508 

0.1 



W a t e r s h e d  Managemen t  P r o g r d m s :  Sur l~mary o f  E c o n o m i c  Oenef  i t s  and C o s t s ,  Y e a r s  1 - 1  5  

( a l l  f i g u r e s  a r e  i n  ' 0 0 0  N R )  

1 /  f ja5ed on  t h o  e s t i m a t e s  p r e 5 c n t e d  i n  t h e  t e x t  a p p l  i o d  t o  t h e  r e l e v a n t  number o f  h e c t a r e s  o r  

k i  l o m c t e r s  ( t r a  i l s  and  r o a d s )  a s  d e r i  ved f r o m  t h e  i n f o r m a t i o n  on w a t e r s h e d  management  i n  t h e  

HCUP Gui  ds. 

2 /  V a l u e  o f  b e n e f i t s  i s  l e s s  t h a n  NR 5 0 0 / y r .  



TABLE X V  I  I  ( c o n t  I  n u o d  

W a t e r s h e d  Managemen t  P r o g r a m s :  Summary o f  E c o n o m i c  Elenef i t s  and C o s t s ,  Y e a r s  1 - 1  5  

( a l l  f i g u r e s  a r e  i n  ' 0 0 0  N R )  

TYPES OF ECONOMIC -- - - F IRST  F I V E  YEARS 

BENEFITS AND COSTS Y r .  I  Y r .  2  Y r .  3  Y r .  4 Y r .  5  

B. E c o n o m i c  C o s t s  

C a p i t a l  C o s t s  ( 2 , 7 2 7 )  ( 6 , 5 0 8 )  ( 5 , 9 4 4 )  ( 5 , 7 3 4 )  ( 4 , 6 9 7 )  
O p e r a t i n g  C o s t s  ( 1 , 3 2 8 )  ( 1 , 7 9 2 )  ( 2 , 0 9 6 )  ( 2 , 2 8 8 )  ( 2 , 3 3 4 )  

T o t a l  C o s t s ,  A l l  P r o g r a m  C a t e g o r i e s  [ ( 4 , 0 5 5 )  ( 8 , 3 0 0 )  z , 0 4 0 )  ( 8 , 0 2 2 )  7 0 3  

C. E c o n o m i c  E f f i c i e n c y  M u d s u r e s  

I. U n d i s c o u n t o d  B e n e f i t s  - C o s t s  ( 4 , 0 0 6 )  ( 8 , 1 6 9 )  ( 7 , 7 9 9 )  ( 7 , 6 6 5 )  ( 6 , 5 0 7 )  

2. NPV ( 8 - C ) ,  a t  15% D i s c .  F a c t o r  

- NPV B e n e f  i t s  4  3  99  159 2 0  5  2 5 2  

- NPV C o s t s  ( 3 , 5 2 8 )  ( 6 , 2 8 3 )  ( 5 , 2 9 8 )  ( 4 , 5 9 7 )  ( 3 , 4 9 2 )  

- NPV ( B - C )  ( 3 , 4 8 5 )  ( 6 , 1 8 4 )  ( 5 , 1 3 9 )  ( 4 , 3 9 2 )  ( 3 , 2 4 0 )  

3. B/C R a t i o ,  a t  15% D i s c .  F a c t o r  

D. S e n s i t i v i t y  A n a l y s i s  @ 15% D.F. 

I. C h a n g e s  i n  NPV B e n e f  i t s  i f  - 
( a )  10% dec. i n  t o t a l  Sene f  i t s  - 4  

2. C h a n g e s  i n  NPV C o s t s  i f  - 
( a )  10% i n c r .  ~ n  t o t a l  c o s t s  + 115 + 2,654 

( b )  Op C o s t  l d b o r  i s  bO% Y k t .  Wage 

3. B/C R a t i o ,  a t  15% 3 1  sc. F a c t o r  i f  

( a )  0.1 ( a )  R D.2 ( a )  c h a n g e s  o c c u r  

( b )  D.2 ( b )  c h a n q e  o c c u r s  _ _ _  -- - 0  0.7 1.4 0.1 

TOTAL, 

YEARS 

1 -5  

( 2 5 , 5 9 2 )  

( 9 , 8 3 8 )  

( 3 5 , 4 3 0 1  

( 3 4 ,  1 4 6 )  

7  58  

( 2 3 , 1 9 8 )  

( 2 2 , 4 4 0 )  

0  

TOTAL, 

YEARS 

6 - 1 0  

( 1 ,916 )  

( 4 , 7 5 2 )  

1 6 ,6681  

( 5 1 0 )  

2 ,020 

( 2 , 1 8 7 )  

( 1 6 7 )  

0.9 

TOTAL, 

YEARS 

1 1 - 1 5  

( 2 , 1 1 6 )  

( 4 , 9 0 3 )  

( 7 ,019 )  

5 ,  184 

2,001 

( 1 ,151)  

8 5 0  

1.7 

TOTAL, 

YEARS 

1 -15  

4 ,770  

( 2 6 , 5 3 6 )  

( 2 1 , 7 5 7 )  

0.2 

Q\ 



TABLE X V  l l l 

D r i n k i n g  W a t e r  P r o g r d m s :  Summary o f  Econorn ic  Hene f  I t s  and C o s t s ,  Y e a r s  1-15 

( a l l  f  i g u r e s  a r e  i n  ' 0 0 0  NR) 

TYPES OF ECONOMIC 

BENEFITS AND COSTS - 

A.  E c o n o m i c  B e n e f i t s  

L a b o r  T i m e  S a v i  n g s l /  

0. E c o n o m i c  C o s t s  

C a p i t a l  C o s t s  

O p e r a t i n g  C o s t s  - 
T o t a l  C o s t s ,  A l l  I n p u t s  

C. E c o n o m i c  E f f i c i e n c y  M e a s u r e s  

I. U n d i s c o u n t e d  B e n e f l t s  - C o s t s  

2. NPV ( B - C ) ,  a t  15% D i s c .  F a c t o r  

- NPV B e n e f  l t s  

- NPV C o s t s  
- NPV ( R - C )  

3. B/C R a t l o ,  a t  15% D i s c .  F a c t o r  

D. S e n s i t i v i t y  A n a l y s i s  @ 15% D.F. 

I. C h a n g e s  i n  NPV Rene f  i t s  i f  - 
( a )  10% dec.  i n  t o t a l  b e n e f i t s  

2. C h a n g e s  I n  b4PV C o s t s  i f  - 
( a )  10% l n c r .  i n  t o t a l  c o s t s  

3. Q /C  R a t i o ,  a t  15% D i s c .  F a c t o r  i 

D. I ( a )  6 D.2 ( a )  c h d n q e s  o c c u r  

F IRST F I V  

I TOTAL, I TOTAL, TOTAL, TOTAL, 

YEARS YEARS / 1 -15  11 -15  

1 /  E s t i m a t e d  a t  NR 4.4/man-day a v e r a g e  o p p o r t u n i t y  c o s t  m u l t i p l  i e d  by t i m e  s a v i n g s  d a t a  o b t a i n e d  f r o m  APROSC 

S p e c i a l i s t .  

YEARS 

1,987 2 ,808 5.71 1 18,683 

( 1 , 9 1 2 )  ( 2 , 0 0 3 )  ( 1 0 , 3 0 2 )  ( 3,727 

YEARS 

1-5 Y r .  4  

YEARS 

6 - 1 0  Y r .  5  



T A B L E  X I  X 

E n o r g y  P r o g r a m s  - S t o v e  I m p r o v e m e n t s :  Summary o f  E c o n o m i c  B e n e f i t s  a n d  C o s t s ,  Y e a r s  1 -15  
( a  l  l f i g u r e s  a r e  I n  ' 0 0 0  N R )  



E n e r g y  P r o g r a m s  - S o l a r  C o o k i n g  a n d  W a t c r  H e a t i n q :  Summary o f  E c o n o m i c  n e n o f  i t s  a n d  C o s t s ,  Y e a r s  1 -15  

( a l l  f i g u r e s  d r e  i n  ' 000  N R )  



TABLE X X I  

A t  l RCUP P r o g r d m s :  Summary o t  E c o n o m i c  D e n e f  i t s  a n d  C o s t s ,  Y e a r s  1-15 

( a 1  l t i g u r e s  a r e  i n  '000 N H )  

1 /  U n l e s s  o t h e r w i s e  n o t e d ,  a l  l e s t i m a t e s  a r e  e q u a l  t o  t h e  U.S. $ e q u i v a l e n t  ( a t  NR 1 1 . 9 / U . S . $ )  o f  t o t a l  b e n e f i t s  p r e s e n t e d  i n  

' 0 0 0  NR i n  t h e  s u m m a r y  t a b l e s  f o r  e a c h  p r o g r a m  c a t e g o r y .  

2 /  S i n c e  t h i s  i s  a n  a c t i v i t y  w h i c h  i m p a c t s  on d l  I RCUP a c t i v i t i e s .  i t s  b e n e f i t s  a r e  n o t  s e p a r a b l e  f r o m  t h o s e  e s t i m a t e d  f o r  e a c h  

p r o g r a m  c a t e g o r y .  

3 /  l r r  i g a t  i o n  b e n e t  i t s  a r e  i n c l u d e d  i n  t l i e  a g r o n o m y ,  e x t e n s i o n ,  a n d  r e s e a r c h  p r o g r a m  c a t e g o r y .  

4 /  No b e n e f  i t s  a r e  e s t i m a t e d  s i n c e  t h i s  p r o ~ j r d m  c a t e g o r y  i s  e x p e r  i l n e n t a l .  



TABLE X X  I  ( c o n t  l n u e d  ) 

A  l l RCUP P r o g r a m s :  Summary o f  E c o n o m i c  D e n o f  i t s  a n d  C o s t s ,  Y e a r s  1 - 1  5  

( a l l  f i g u r e s  a r e  i n  ' 0 0 0  NR) 

TYPES OF ECONOMIC 

BENEF ITS  AND COSTS 

BY PROGRAM CATEGORIES - - 

B. E c o n o m i c  C o s t s  

I. l n  ven  t o r  y  a n d  Mon i t o r  i n g  

2. W a t e r s h e d  M a n a g e m e n t  

3. F o r e s t  M a n a g e m e n t  

4. E n e r g y  

5. I r r i g a t i o n  

6. D r i n k i n g  W a t e r  

7. C o m m u n i t y  L i  v e s t o c k - R a n g e - P a s t u r  

M a n a g e m e n t  

8. A g r o n o m y ,  E x t e n s i o n ,  a n d  R e s e a r c  

9. H o r t i c u l t u r e  

10. F i s h e r i e s  D e v e l o p m e n t  

I I .  T r a i n i n g  

Su b t o t a  I ,  RCUP P r o g r a m  

12. RCUP U.S. S t a f f :  

a. l o n g - t e r m  a d v i s o r s  

b. s h o r t  - t e r m  c o n s u  l t a n t s  

c. t e c h .  / C  I e r  i c a  I s u p p o r t  

d. L o c a l  S t a f f  

S u b t o t a l ,  Tech.  A s s i s t  

13. O t h e r  C o s t s :  

a. l o c a l  r e s o u r c e  c o n s e r v a t i o n  

c o o r d i n a t i o n  f u n d  

S u b t o t a  I ,  O t h e r  

14. T o t a  I ,  A  l l RCUP C o s t s  

15. C o n t i n g e n c y  @ I O $ / y o a r  

16. GRAND TOTAL 

I TOTAL, I TOTAL, I TOTAL, ( TOTAL, 

---- 7- 
F I R S T  F I V E  YEARS I YEARS I YEARS I YEARS I YEARS 

Yr.  2 Yr.  3  Yr .  4  Yr. 5  1 -5  

200.1 167.8 143.3 131.2 850. 1 

697.5 675 .6  674. 1 589.3 2,977.3 

799.6 1,167.4 1,304.5 1,376.0 5,068.7 

97.1 805.0 811.3 242.2 2,040.0 

334.9 363.9 271.1 132.7 1 ,437.2 

167.7 225.5 164.6 172.4 901.6 

533.4 438.2 575.0 713.3 2,410.7 
429 .0  524.5 641 .6  792.7 2,537.4 

110.7 99.9 123.3 69. 5  500.4 

79.3 26.3 92. 1 31.5 237.6 



TABLE X X I  ( c o n t i n u e d )  

A l  l RCUP P r o g r a m s :  Summary o f  E c o n o m i c  B e n e f i t s  and C o s t s ,  Y e a r s  1-15 

( a l l  f i g u r e s  a r e  I n  ' 0 0 0  NR) 

-- -- -- -- -- - - - - - - - . - - A - - - - - 
-YPES OF ECONOMIC 

%ENEF ITS  AND COSTS, 

% Y  PROGRAM CATEGOR l ES -- - - -  - -  - .  - - 

. E c o n o m i c  E f f i c i e n c y  M e a s u r e s  

I. U n d i s c o u n t e d  B e n e f i t s  - C o s t s  

2. NPV ( B - C ) ,  a t  15% D i s c .  F a c t o r  

-NPV B e n e f  i t s  

-NPV C o s t s  

-NPV ( a - C )  

3. B/C R a t i o ,  a t  15% D i s c .  F a c t o r  
4. I n t e r n a l  R a t e  o f  R e t u r n  ( % I  

. S e n s i t i v i t y  A n a l y s i s  8 159 D.F. 

I. Changes  i n  NPV B e n e f i t s  I f  - 
( a )  l o $  dec.  i n  t o t a  I b e n e f  i t s  

2. Changes  i n  NPV C o s t s  i f  - 
( a )  10% i n c r .  i n  t o t a l  c o s t s  

( b )  d e d u c t  c o s t s  o f  a l  l e n e r g y  

p r o g r a m s  e x c e p t  s t o v e  

i m p r o v .  4 s o l a r  demon. 

( c )  a d d  f o r a g e  c o s t s  t o  l i  vo- 

s t o c k - r a n g e - p a s t u r e  p r o g r a m  

( d l  a d d  op. c o s t  o f  f a m i l y  l a b o r  

t o  h o r t i c u l t u r e  p r o g r a m  

3. B/C R a t i o ,  a t  15% D i s c .  F a c t o r  i f  

( a )  D. l ( a  6 D.2(a c h a n g e s  o c c u  

( b )  a l l  c h a n g e s  0.1 6 0.2 o c c u r  

4. l n t e r n a  l H a t e  o f  R e t u r n  ( % )  i f  - 
( a )  D . l ( a )  6 D.Z(a)  c h a n g e s  o c c u  

(b)- a-l I  c-h-axe-s--0. I  8 D. 2  _occu_r - 

Y r .  2  

IRST F I V E  YEARS 

Y r .  5  

146.4 

4,019.4 

(3,946.5 

72.9 

- 401.9 

+ 394.7 

- 112.8 

+ 539.8 

+ 24.0 

TOTAL , 
YEARS 

1 - 5  

TOTAL , 
YEARS 

6 -  10- 

34,627.4 

18,318.0 

(6,960.3 

1 1,357.7 

2.6 

- 1  ,831.8 

+ 696.0 

- 426.3 

+3,446. 1 

+ 83.2 

2.2 

1.5 

TOTAL, I TOTAL, 

YEARS I YEARS 

BEST AVAILABLE COPY 



TAt3LE X X  I  ( c o n t i n u e d  

A l l  RCUP P r o g r a m s :  Surnmary o f  E c o n o l n i c  B e n e f i t s  a n d  C o s t s ,  Y e a r s  1 -15  

( a l l  f i g u r e s  a r e  I n  ' 0 0 0  NR) 

- -- - - -- - - 
YPES OF ECONOMIC 

ENEF ITS  AND COSTS, 

Y PROGRAM CATEGORIES -- - - -- - - - - - . - -- 

. E c o n o m i c  E f f i c i e n c y  M e a s u r e s  

I. U n d i s c o u n t e d  B e n e f i t s  - C o s t s  

2. NPV ( B - C ) ,  a t  15% D i s c .  F a c t o r  

-NPV B e n e f  i t s  

-NPV C o s t s  

-NPV ( 8 - C )  

3. B/C R a t i o ,  a t  15% D i s c .  F a c t o r  

4. I n t e r n a l  R a t e  o f  R e t u r n  ( $ 1  

. S e n s i t i v i t y  A n a l y s i s  @ 15: D.F. 

I. C h a n g e s  i n  NPV B e n e f i t s  i f  - 
( a )  l o <  dec .  i n  t o t a l  b e n e f i t s  

2. C h a n g e s  I n  NPV C o s t s  i f  - 
( a )  1 0 %  i n c r .  i n  t o t a l  c o s t s  

( b )  d e d u c t  c o s t s  o f  a l  l e n e r g y  

p r o g r a m s  e x c e p t  s t o v s  

i m p r o v .  d s o l a r  demon. 

( c )  a d d  f o r a g e  c o s t s  t o  l i  vo -  

s t o c k - r a n g e - p a s t u r e  p r o g r a m  

( d l  a d d  op. c o s t  o f  f a m i  l y  l a b o r  

t o  h o r t i c u l t u r e  p r o g r a m  

3. B/C H a t  i o ,  a t  1 5 %  D i s c .  F a c t o r  i f  

( a )  D. 1 ( a )  6 D . 2 ( a )  c h a n g e s  o c c u r  

( b )  a l l  c h a n g e s  D.1 6 D.2 o c c u r  

4. l n t e r n a  l H a t e  o f  R e t u r n  ( 8 )  i f  - 
( a )  D. 1 ( a )  6 D . 2 ( a )  c h a n g e s  o c c u r  

( b )  a  l 1 c h a n q e s  D. I 6 D.2 o c c u r  

Y r .  I  

( 3 ,  730.4 

281. 1 

( 3 , 526 .  5  

(3 ,245 .4  

- 28. 1 

+352.6 

-lOO.I 

+ 11.7 

+ 17.5 

F I R S T  F I V E  YEARS -- 
TOTAL , 
YEARS 

1-5  

( 1 7 ,  186.8 

1 1 ,809.5 

( 2 4 , 3 8 7 . 8  -- 
( 12,578.3 - 

0.5 

--- 

- 1 ,  180.9 

+2 ,438 .8  

-1,694.3 

+ I  ,456.8 

+ 87. 1 

0.4 

0.4 

TOTAL , 
YEARS 

6 - 1 0  

TOTAL , TOTAL , 
YEARS I YEARS 

BEST AVAILABLE COPY 
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1. The Socio-economic Landscape 

The populations of the RCU catchment areas typify the social diversity found 

in Nepal's middle hill and mountain regions. Approximately 39% of the total 

estimated population of 215,000 in the project area is composed of Nepali mother 

tongue speaking castes. Roughly 28% of these are high castes (mostly Chetris 

and Brahmans), and the rest are occupational low castes (untouchable Kamis, 

Sarkis, and Damais). Similar to other areas of Nepal, about 53% of the population 

is composed of Tibeto-Burman languages-speaking ethnic groups (mostly Magar, 

Gurung, Newar, Tamang, Shoba/Baragaonle, and Thakali), each with their own 

language and cultural traditions and all of whom rank in the middle range of the 

caste hierarchy. Representatives of over 20 smaller castelethnic groups make up 

the remaining 9% of the population. (See attached table.) While the Tibeto-Burman 

speaking ethnic groups are, in general, located in separate project areas, the 

Nepali speaking castes are distributed throughout all of the areas except Mustang. 

Within this heterogeneous and stratified cultural context, a variety of 

economic and strategies based on land resources characterize the subsistence 

systems. Since the vast majority of households own less than 1 hectare (the 

average landholding for the hills of Nepal is .4 hectares) ,21 almost all households 

combine grain production with small-scale animal husbandry and supplement their 

income through daily-wage labor, petty trading, cottage industry, salaried 

employment, military service, or seasonal migration. With the exception of the 

Thakalis of lower Mustang--where ancient trading rights with Tibet, herding, and 

now, tourism, have been sources of higher income3'--most of the people in the 

project areas struggle to meet minimum subsistence requirements of food and 

clothing. Income and power distribution is skewed in favor of local elites who 

have greater access to economic resources and government services. However, even 

these elites rarely own land in excess of 4 hectares and are in fact usually small 

farmers. Also egalitarian features are found within many of the ethniclcaste 

groups in the project area. 

- 

11 See Appendix Mb for additional Social Soundness Analysis by Patrick Morris 
which was drawn upon for this analysis. 

21 HMG, Agricultural Statistics of Nepal, HMG, Nepal. 

31 C. von Furer-Haimendorf, Himalayan Traders, John Murray, 1975. 



The p reva l en t  farming systems, o r  p a t t e r n s  of land use ,  va ry  according t o  

t h e  e c o l o g i c a l  zones and t h e  t ypes  of land resources  a v a i l a b l e  r a t h e r  than  

according t o  e t h n i c  groups. Cropping p a t t e r n s  a r e  u s u a l l y  based on r i c e  i n  t h e  

i r r i g a t e d  lowlands (khet)  and maize and m i l l e t  on t h e  s lop ing  uplands (pakho). 

Po t a toes ,  wheat and ba r l ey  assume g r e a t e r  importance a t  t h e  h ighe r  e l e v a t i o n s .  

Access t o ,  and e x p l o i t a t i o n  o f ,  non -ag r i cu l tu ra l  pub l i c  land r e sou rces  a r e  

e s s e n t i a l  t o  t h e  subs i s t ence  mixed farming economy. There i s  a common dependence 

on d r a f t  animals  f o r  power and manure, and p a t t e r n s  of g raz ing  and fodder  and 

fuel-wood c o l l e c t i o n  a r e  s i m i l a r  w i th in  t h e  same e c o l o g i c a l  zone. 

2.  Soc i a l  F e a s i b i l i t y  

The u l t i m a t e  o b j e c t i v e  of t h e  RCU p r o j e c t  i s  t h e  widespread adopt ion  of 

improved land use  p r a c t i c e s  by t h e  h i l l  farmers  of Nepal i n  o rde r  t o  reduce l and  

degrada t ion  and t o  provide a s e l f - s u s t a i n i n g  b a s i s  f o r  r u r a l  p roduc t iv i t y .  A s  

such, i t s  success  w i l l  depend on t h e  degree t o  which e c o l o g i c a l l y  sound behaviora l  

changes can be  encouraged and supported.  This  b r i e f  summary of t h e  p r o j e c t ' s  

s o c i a l  f e a s i b i l i t y  concen t r a t e s  on ana lyz ing  t h e  f e a s i b i l i t y  of t h e  p r o j e c t ' s  

being a b l e  t o  f o s t e r  t h e s e  behaviora l  changes among t h e  popula t ions  of t h e  p r o j e c t  

a r e a s ,  and t h e  p r o j e c t ' s  a b i l i t y  t o  provide t h e  b a s i s  f o r  extending t h e s e  changes 

throughout t h e  country.  

The l i m i t e d  d a t a  a v a i l a b l e  from f i e l d  r e sea rch  s t r o n g l y  i n d i c a t e s  t h a t  

p r e sen t  l and  use behavior  is,  con t r a ry  t o  much p reva l en t  op in ion ,  - n o t  p r imar i l y  

t h e  r e s u l t  of peop le ' s  ignorance of e c o l o g i c a l  p r i n c i p l e s . 4 1  The degree of 

awareness of t he  environmental problems addressed by t h e  p r o j e c t  v a r i e s  accord ing  

t o  t h e  s e v e r i t y  of t h e  problems i n  each micro-area. Never the less ,  t h e  popula t ions  

of t h e  p r o j e c t  a r e a s  do e x h i b i t  a b a s i c  understanding of many of t he  e c o l o g i c a l  

p rocesses  involved and some of t h e i r  long-range imp l i ca t i ons .  There i s  cons ide rab l e  

room f o r  t h e  p r o j e c t  t o  r e f i n e  and a c c e l e r a t e  peop le ' s  awareness of t h e  issues--once 

t h e s e  have been b e t t e r  invest igated--but  t h e  p r o j e c t  i s  f o r t u n a t e  i n  t h a t  i t  can 

b u i l d  on a shared percept ion  of t h e  o v e r a l l  problems. 

Rather than  l o c a l  ignorance of ecology, t h e  f a c t o r s  which appear  t o  u n d e r l i e  

p r e sen t  land-use behavior ( inc lud ing  behavior  which is e c o l o g i c a l l y  unsound), 

r e l a t e  t o  i nc reas ing  r e sou rce  s c a r c i t y ,  t h e  propens i ty  of farmers t o  maximize 

t h e i r  i n d i v i d u a l  household p r o d u c t i v i t y  through e x p l o i t a t i o n  of p u b l i c  land r e sou rces ,  

and t h e  p a t t e r n s  of farmer decision-making which ba lance  short- term p r o d u c t i v i t y  

41 J. G. Campbell, Community Involvement i n  Conservation: Soc i a l  and Organiza t iona l  
Aspects of t h e  Proposed Resource Conservation and U t i l i z a t i o n  P r o j e c t  i n  Nepal. 
USAIDIN. 



gains against a high degree of risk avoidance on private lands. 

The accelerating population growth over the last century has gradually 

altered the farm and livestock production system such that the major constraint 

to increase productivity is no longer labor availability but resource shortage. 

The economic strategies adopted by the project area residents to deal with this 

changing equation have had both positive and negative environmental consequences. 

On the one hand, there is increased utilization of land intensive agriculture 

as opposed to land extensive agriculture such as shifting agriculture. This 

trend is associated with increased use of terracing, increased use of irrigation, 

and to some degree, a decrease in the size of livestock herds.)' Significantly, 

all of these mostly positive investments in intensive land-management have taken 

place on privately owned land where the risk of losing the large labor investment 

is the least and the individual household receipt of long-term benefits is the 

most assured. 

On the other hand, the increasing numbers of people depending on shrinking 

productive land resources has led to increased deforestation to meet fuel, fodder, 

and timber requirements, increased grazing pressures on smaller amounts of land, 

decreased seasonal rotation in grazing, increased frequency of pasture burning, 

decreased periods of fallowing on marginal uplands, and a greater dependence on 

on-farm sources of fodder. These environmentally negative trends were exacerbated 

by government nationalization of all community lands in 1957, without a governmental 

capability for enforcing sound management. Most communities in the project areas 

had (and often still have) traditional systems of resource management which were 

concerned with rights of exploitation and distribution. But the new act undermined 

these systems' authority and did not promote the local development of institutions 

for effective resource conservation management. As a result, individual farmers 

often continue to exploit these public resources regardless of their awareness of 

long-term negative consequences (social costs). In addition the farmers have not 

invested in resource renewal, reasoning that: a) if they don't exploit the 

resources, others will anyway, and b) any investment would be atsuch high risk that 

others (whether other farmers or the government) would reap the benefits. 6 / 

In short, a situation has developed in Nepal in which farmers tend to maximize 

51  Alan Macfarland, Resources and Population: A Study of the Gurwags of Nepal. 
Cambridge University Press, 1976. 

61 See Hans Reiger et. al., Himalayan Ecosystems Research Mission: Nepal Report, 
Heidelberg, 1976. 



their investment in long-term land management--which is more often based 

on sound ecological principles--on their better private land where 

their investment security is highest and the chances of high returns greatest. 

Adoption of new practices on this land is feasible if it is demonstrated that 

the ecological and economical risk is low and the yields worth additional 

investment. So far, farmers--particularly small and marginal farmers--have been 

reluctant to adopt new agricultural inputs (such as high-yielding varieties and 

fertilizer) until they are convinced that the risks are not too high. If 

fertilizer supplies are uncertain, if the growing period of new varieties is 

too long to survive a year of late or poor monsoon, if stalk is not long enough 

to provide fodder for draft animals, if water availability is uncertain, if 

fertilizer use potentially reduces the future fertility of the field (all of 

which have been problems encountered in Nepal), farmers are hesitant to risk 

their long-term survival. Only when new varieties or cultural practices are 

proven acceptable within the farming system, such as has occurred in many areas 

with new wheat and potato varieties, are they adopted. 7 / 

In contrast to private land management, ecologically damaging land-use 

practices are primarily conducted on public lands which are now legally owned 

by the government, lack systematic management, and for which the benefits from 

individual restraint or investment are insecure and ambiguous. In addition, 

some damaging practices are found on poorer private lands--particularly less 

productive uplands. However, it is not yet known to what extent these practices 

are related to insecurity of ownership (such as illegal cultivation or forest 

policies which no longer allow farmers to allow partially registered fields 

for more than two years), the high cost to benefit ratio of labor on these lands, 

insufficient appreciation of the soil loss occurring, or other factors. 

Project activities--such as irrigation, drinking water, check-dams, supply 

of seedlings for private plantation, bridge and trail construction, and 

veterinary services--which require little (if any) behavioral change, little 

investment, and yield tangible individual benefits, are therefore readily 

acceptable. Similarly, while adoption of new agricultural practices and improved 

stoves require some behavioral changes, there are no - a priori social reasons why 

they will not be adopted if they are proven to work within the farming system, 

yield higher net returns,and do not incur very high risks. Since much of the 

7/ See Integrated Cereals Project, The Short Term Cropping Systems Potential 
of Five Sites of Nepal and Its Relevance to Similar Environments, HMG 
1979. 



project is devoted to these kinds of activities, it will be essential to work 

closely with the farmers to insure that this basically favorable social environment 

is capitalized upon to insure that the conditions for widespread adoption are fully 

met. In addition to paying close attention to the effects of these changes on 

the farming system as a whole (e.g., human and animal labor requirements, risk 

factors, fodder requirements, delivery and marketing mechanisms, etc.), it may 

be necessary to examine present forest and land ownership policies as well. 

The principle issue in analyzing the project's social feasibility at the 

behavioral level, however, focuses mostly on changing public land use patterns. 

Range and pasture management, community forest plantations and protection, and 

national forest management are the primary project activities addressing this 

problem. 

Evidence from pilot projects and analysis of examples of local initiative 

in Nepal indicate that these kinds of management of public lands can succeed if 

there is a high degree of local participation in plan formation and management, 

strong local leadership, and technical and financial support. 81 Recent government 

legislation creating panchayat forests and panchayat protected forests in which 

local people are given some degree of ownership rights have also increased the 

chances of success. However, the degree of behavioral change required in 

introducing conservation-oriented management and control into an arena of daily 

life where it did not exist before will not be easily accomplished. In addition 

there are some intended behavioral changes (e.g., rotational grazing) which will 

result in short-term hardships for local people. These considerations suggest 

that the successful implementation of these project activities will require 

genuine col laboration with the l o c a l  people i n  designing land-use plans and 

management systems, sensitive project monitoring, and responsible delivery of 

inputs and services. 

The primary social factors posing potential constraints to the project's 

successful implementation of these strategies are: the social difference 

between government technicians and the rural population, the intensive management 

required to develop local management systems (viable Panchayat Committees), and 

the tendency for land-use technicians to develop plans based on physical (e.g., 

soil properties) criteria in isolation from local people. 

81 Pilot projects include the Dept. of Soil and Water ConservationIFAO Phewa 
Tal Project and the Dept. of Forest/Australia - Nepal Forestry Project. 
For background analysis, see J. G. Campbell, Community Involvement in 
Conservation (op. cit.). 



In the project area there is a large diversity of hierarchically ordered 

castes and ethnic groups, the society is economically stratified and faction- 

ridden, prestige and high status are attached to education and higher positions 

in government service, and most government officers are necessarily drawn from 

the small part of urban, educated elite. In this kind of context it is not 

surprising that there is a considerable social distance between implementing 

personnel and rural populations. This social distance in combination with the 

shortage of trained personnel and the need for intensive collaboration with 

local people in order to establish workable land management systems, poses a 

challenge to successful project implementation. Given the frustrations entailed 

in intensive and time-consuming local collaboration and the technician's traditional 

professional commitment to planning land-use primarily on the basis of its physical 

properties, there is the danger that genuine local collaboration can be slighted. 

The RCU project has incorporated a number of measures for overcoming these 

constraints. These include the development of new educational and training 

programs designed to recruit and train local people from the hills and the programs 

to train personnel at all levels in the special skills-including social skills-- 

required by a community oriented project of this type. In addition, emphasis has 

been placed on developing grass roots institutions (the Panchayat Conservation 

Committee and the various functional sub-committees) capable of working 

collaboratively with project technicians and developing the local management 

systems essential to project success. To the degree that these institutions are 

supported by the project so that they operate with sufficient competence, authority 

and resources to manage local lands with a minimum of outside assistance, the 

project will achieve its ultimate goals. To assist in this difficult process, 

the project has also incorporated a socio-economic monitoring and adaptive 

research component that will function to identify social constraints and strategies 

for overcoming them. 

3. Social Impact 

In a context such as Nepal's where agriclutural resources are exceedingly 

scarce and society is highly stratified, it is universally found that local 

elites have differential access to resources and services made available through 

either private or governmental channels. In Nepal, this normal pattern of benefit 

distribution is reinforced by the social distance between government personnel and 

the majority of poor villagers noted earlier. However, this pattern is also 

mitigated in the hills and mountains where the differentials of wealth and power 



are substantially less than in the Terai (as in fact, in most all of South Asia), 

and where everyone beyond the top 5%-10% qualify as rural poor according to all 

standard measures. 

Given the dominant pattern of benefit distribution, a project strategy 

which attempted to provide all of its benefits exclusively to the poor majority 

would fall either because it would be blocked by the local elites or its benefits 

would be co-opted by them regardless of targeting. Successful strategies for 

reaching the poor majority depend, rather, on including the wealthier farmers 

among the beneficiaries while simultaneously insuring that there are sufficient 

resources and services to benefit far larger numbers of the poor. These 

strategies should also aim to ensure that the more wealthy are not being directly 

provided the means to increase their relative wealth and power. Within this 

kind of strategy, it is also socially feasible to target special programs to 

marginal farmers and the landless who make up the poorest of the poor. By in 

large, it is this combination strategy that has been adopted by the project, 

although analysis of the project's social impact is complicated by the diversity 

of activities involved and the paucity of development impact evaluation data 

available in Nepal. 

Project activities for which it is estimated that at least 25% and up to 

100% of the target population will be directly benefited include forest management 

and tree plantation of various kinds, drinking water, animal health, and provision 

of improved crop varieties. This is followed by another group of project 

activities which are estimated to directly benefit between 5% and 25% of the 

population in the particular areas in which they are implemented. These include 

water source protection, bridges, irrigation, range and pasture development, 

agriculture credit and other agronomic inputs, and horticulture. These activities, 

with the possible exception of credit and irrigation, follow the strategy outlined 

above such that while the relatively wealthy are included among the beneficiaries, 

the vast majority to be benefited consist of the rural poor. With the regular 

credit and irrigation projects, the percentage of wealtheir beneficiaries--while 

still low in numbers--will be relatively higher. However, it is also these small, 

as opposed to marginal, farmers who have the resources to risk agricultural 

innovations and thus provide a positive basis for the innovation to diffuse to 

marginal farmers. The project has also incorporated a special conservation-oriented 

credit program which will be targeted particularly to the poor. 

For the many additional project activities for which the initial direct 

project beneficiaries will probably number less than 5% of the population, benefit 

distribution is either neutral with regard to income levels (i.e., trail improvement, 



landslide and gully control, forage crop development), follows the strategy 

outlined above (i.e., energy efficient stoves, animal castration), or is directly 

or indirectly targeted to specific groups. Those targeted activities which will 

tend to more directly benefit the better off (i.e., biogas and microhydro plants, 

watermills, and sawmills) are included within the project both in order to 

indirectly benefit the poor by developing alternate energy technologies which 

will increase the availability of traditional technologies for the poor, as well 

as to improve the environment. The activities targeted to benefit the poorest 

segment of the population include employment generation through nursery and 

construction programs, terrace improvement for marginal land farmers and development 

of lease forests for landless/marginal groups. If these latter two programs prove 

successful, they have high potential for increasing the land-based income of 

marginal groups in an ecologically sound fashion. 

The potential spread effect of the project activities both within and outside 

of the project areas differs according to type of activity. The replication of 

the financially and technically intensive activities such as watershed improvement 

through engineering activities (e.g., gabion construction) and through land 

inventory surveys will necessarily be limited by financial and manpower constraints. 

At the same time, many of the forest management, pasture and range development, 

and agricultural development activities have the potential for widespread diffusion. 

In particular, if viable local management systems are developed to deal with 

natural resource conservation and utilization, the project will have provided the 

basis for widescale reversal of present environmental degradation. 

Project impact on women is not yet easily assessed. Since women are largely 

responsible for drinking water collection, a large number of unproductive person/ 

hours per day presently wasted on this task will be eliminated wherever drinking 

water systems will be installed. For the short-term (perhaps the first five years), 

this labor time saved may be devoted to the increased labor requirements of hand 

harvesting more fodder and collecting firewood from greater distances that will be 

required by the project--although in the long term women's labor in these tasks 

will be decreased over what it would have been. This long term labor saving will 

be gained even sooner if energy efficient stoves can be successfully diffused 

throughout the project area--an accomplishment which will only take place if the 

technology is accepted by women. 

These benefits for women, however, could be overshadowed by negative affects 

if the project does not take special measures to incorporate women into the 

implementation process. Present agriclutural, livestock and horticultural extension 



practices as well as credit policies fail to directly involve women. since 

over 50% of the agricultural work in the hills of Nepal is conducted by women-- 

including many activities like manuring, seed storage and planting, and vegetable 

gardening, which are almost exclusively done by w~rnen'~/--this approach runs the 

danger of not only failing to reach 50% of the population, but of lowering their 

relative status by transferring new skills entirely to men. The solution to 

some of these problems is beyond the scope of the project. But the adoption 

of implementation policies that insure that significant proportions of women 

are recruited and trained particularly at the local level could considerably 

alleviate this situation. 

This project by itself cannot be expected to decrease the current natural 

rate of demographic increase in the short term. In fact, it may have a pro-natalist 

impact in the designated regions because: 1) the introduction of farming techniques 

which are more labor-intensive may increase the desire and demand for children, 

2) greater off-farm employment opportunities may have a pronatalist effect if 

parents perceive the potential income-generating benefits derived from children's 

employment as greater than the cost of rearing them, and 3) infant mortality 

declines as a result of improved nutritional status. 

On the other hand, increased management of public land resources as well as 

greater prospects for an improved standard of living may well promote the adoption 

of smaller family-sizes in the long term by increasing awareness of the limited 

total resource base for the family as well as by increasing family aspirations. 

Also, decreased child mortality rates could well have the long-term effect of 

decreasing numbers of births desired by families within the area. Insuring 

women's access to and participation i n  a l l  aspects of the project may, in  f a c t ,  

be the most important project strategy for decreasing the present population growth 

rate. 

9/ Acharya and Pradhan, Towards a Development Strategy for Rural Women, CEDA 
seminar, 1979. Lynn Bennett, Tradition and Change in the Legal Status of 
Women Status of Women in Nepal Project, CEDA, Tribhuvan University, 1979. 
-9 

101 Meena Acharya, Statistical Profile of Nepalese Women - A Critical Review, 
Status of Women in Nepal Project, CEDA, Tribhuvan University, 1979. 



POPULATION BY CASTE/ETHNICITY IN PROJECT AREAS 

Source: APROSC Baseline Survey. 

Ethnic Group 

Brahmans & Chetris 

Magar 

Occupational Castes 

Gurung 

Newar 

Tamang 

Shoba/Baragaonle 

Thakali 

Chandel 

Others 

Total Pro j ec ted 

Gorkha 

42,160 

13,640 

21,080 

11,160 

18,600 

124,000 

Kulekhani 

9,047 

3,928 

8,684 

14,475 

53 

36,187 

Mustang 

897 

9,722 

4,038 

300 

14,957 

Myagdi 

24,785 

4,328 

393 

1,180 

394 

39,342 

Total 

59.469 

42,145 

22,793 

21,080 

19,844 

14,475 

9,722 

4,431 

1,180 

19,347 

214,486 

Percentage 

27.7% 

19.6% 

10.6% 

9.8% 

9.3% 

6.7% 

4.5% 

2 % 

.5% 

9.3% 

100 % 
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I. INTRODUCTION: RESOURCE CONSERVATION AS A 93CIAL PROBLEM 

'The achievement of l and  u s i n g  e t h i c  which b r i n g s  about  t h e  r e p a i r  of  

damaged s o i l  and water r e s o u r c e s  and m a i n t a i n s  p r o d u c t i v i t y  of l a n d s  now i n  

p roduc t ion  o r  capab le  of  i n c r e a s i n g  p roduc t ion  depends upon t h e  involvement of 

people .  I t  depends upon a n t i c i p a t i o n  of l o c a l  people c o n t r i b u t i n g  t o  community 

awareness of c o n s e r v a t i o n  p r a c t i c e s  whi le  a t  t h e  same time a s s i s t i n g  i n  t h e  

lowering of t h e  c o n s e r v a t i o n  expensem. l /  

A s  has  been c l e a r l y  recognized by t h e  Government of Nepal, n a t u r a l  r esource  

c o n s e r v a t i o n  i n  t h e  Nepalese h i l l s  depends on t h e  a c t i v e  involvement of t h e  l o c a l  

people.  Not on ly  a r e  s o c i a l  f a c t o r s  p r i m a r i l y  r e s p o n s i b l e  f o r  t h e  d e t e r i o r a t i o n  

of Nepal 's  n a t u r a l  environment,  but  r e a l i s t i c  s o l u t i o n s  r e q u i r e  an unprecedented 

degree  of l o c a l  p a r t i c i p a t i o n .  The success  o r  f a i l u r e  of t h e  RCU P r o j e c t  i s  t h u s  

mainly  c o n t i n g e n t  on t h e  degree  t o  which l o c a l  people can be e f f e c t i v e l y  

mobi l i zed  t o  conduct t h e i r  own c o n s e r v a t i o n  a c t i v i t i e s  on a massive s c a l e .  

F o r t u n a t e l y ,  t h e r e  a r e  s t r o n g  grounds f o r  optimism which sugges t  t h a t  a p r o p e r l y  

des igned and implemented p r o j e c t  can indeed e n l i s t  the  suppor t  of many l o c a l  

people i n  managing t h e  n a t u r a l  r e s o u r c e s  upon which t h e i r  l i v e l i h o o d  depends.  

T h i s  r e p o r t  r e p r e s e n t s  a p r e l i m i n a r y  i n v e s t i g a t i o n  i n t o  the  s o c i a l  f a c t o r s  

a f f e c t i n g  r e s o u r c e  c o n s e r v a t i o n  i n  Nepal. Its primary purpose is t o  examine t h e  

s o c i a l  soundness of t h e  RCU P r o j e c t ,  t o  make recommendation f o r  i n c r e a s i n g  t h e  

p r o j e c t ' s  degree  of s u c c e s s ,  and t o  sugges t  a t e n t a t i v e  o u t l i n e  f o r  f u r t h e r  

i n q u i r y  d u r i n g  Phase I o f  t h e  p r o j e c t .  The r e p o r t  remains p re l iminary  i n  t h e  

s e n s e  t h a t  it  i s  not  based on d e t a i l e d  r e s e a r c h  a t  p r o j e c t  s i t e s  (which a r e  y e t  

t o  be s e l e c t e d ) .  However, it is my c o n v i c t i o n  t h a t  many of t h e  s o c i a l  p r i n c i p l e s  

d i s c u s s e d  h e r e  app ly  throughout  much of Nepal. Thus, i t  is  hoped t h i s  r e p o r t  

w i l l  a s s i s t  t h e  d e s i g n i n g  of more e f f e c t i v e  resource  c o n s e r v a t i o n  p r o j e c t s ,  a s  

w e l l  a s  s t i m u l a t e  more d e t a i l e d  i n v e s t i g a t i o n s  of t h e  r o l e  l o c a l  communities c a n  

p l a y  i n  p r e s e r v i n g  and improving t h e i r  own environmental  r e s o u r c e s  w i t h  adequate  

and p r o p e r l y  implemented a s s i s t a n c e .  (For a b r i e f  e x p l a n a t i o n  of t h e  methodology 

used t o  g a t h e r  i n f o r m a t i o n  f o r  t h i s  r e p o r t ,  see  Appendix). 

I /  --Soil and Water Conservat ion System (program-Planning-Budgeting, 25 y e a r s ) ,  
HMG Department of S o i l  and Water Conservat ion,  1977. 
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11. SUMMARY OF RESEARCH FINDINGS AND RECOMMENDATIONS 

A. S o c i a l  Soundness F a c t o r s  (111) 

1. The S o c i a l  Context  of Environmental  Degrada t ion  

Some e c o l o g i c a l l y  unsound a g r i c u l t u r a l  p r a c t i c e s  have always been p a r t  of 

t h e  economic s t r a t e g i e s  t h a t  Nepalese fa rmers  use t o  maximize t h e i r  

p r o d u c t i v i t y .  D e f o r e s t a t i o n  and e r o s i o n  was l i m i t e d  by t h e  s m a l l  p o p u l a t i o n  

- i . e .  by t h e  f a c t  t h a t  r e s o u r c e s  exceeded t h e  a v a i l a b i l i t y  of l a b o r  t o  

e x p l o i t  it. During t h e  r a p i d  p o p u l a t i o n  growth over  t h e  l a s t  c e n t u r y  some 

economic s t r a t e g i e s  have a c t u a l l y  proved t o  be e c o l o g i c a l l y  sound - i . e .  

i n c r e a s e d  amount of t e r r a c i n g  and dec reased  number of l i v e s t o c k  per  f ami ly .  

But w i t h  con t inued  p o p u l a t i o n  growth t h e s e  s t r a t e g i e s  a r e  no l o n g e r  v i a b l e  

ones.  The c a r r y i n g  c a p a c i t y  of t h e  environment has  been exceeded t o  such a n  

e x t e n t  t h a t  env i ronmenta l  d e g r a d a t i o n  i s  r a p i d l y  i n c r e a s i n g .  Now i t  i s  a  

s h o r t a g e  of r e s o u r c e s  r a t h e r  t h a n  l a b o r  t h a t  limits p roduc t ion  i n  most of 

Nepal and s e r v e s  a s  a  major c o n s t r a i n t  t o  both economic development and 

env i ronmenta l  c o n s e r v a t i o n .  

Most Nepalese  communities used t o  have (and o f t e n  s t i l l  have)  t r a d i t i o n a l  

sys tems of r e s o u r c e  r e g u l a t i o n .  However t h e s e  sys tems were u s u a l l y  concerned 

w i t h  r i g h t s  of e x p l o i t a t i o n  and d i s t r i b u t i o n  r a t h e r  t h a n  wi th  c o n s e r v a t i o n .  

Even though t h e s e  i n s t i t u t i o n s  were no t  adapted t o  t h e  problem of s h r i n k i n g  

r e s o u r c e s ,  t h e y  can s t i l l  s e r v e  a s  a  b a s i s  f o r  modern community a c t i o n .  

The m o t i v a t i o n  of communities t o  develop methods of conse rv ing  t h e i r  own 

r e s o u r c e s  was a l s o  l i m i t e d  by t h e  n a t i o n a l i z a t i o n  of community l and  i n  1957. 

D e s p i t e  t h e  good i n t e n t i o n s  and p a r t i a l  b e n e f i t s  of t h i s  Act, n a t i o n a l i z a t i o n  

of  f o r e s t s  and f o r e s t r y  p roduc t s  has  r e s u l t e d  i n  i n c r e a s e d  d e f o r e s t a t i o n  and 

n e g a t i v e  a t t i t u d e s  towards o u t s i d e  enforcement.  F o r e s t  p o l i c y  h a s  been 

o r i e n t e d  toward commercial ly v a l u a b l e  f o r e s t s  i n  t h e  T e r a i ;  and both  t h e  

r e g u l a t i o n s  and pe r sonne l  p o l i c y  have been b i a s e d  towards t o  T e r a i  r a t h e r  

t h a n  t h e  h i l l s .  

2.  L o c a l l y  P e l t  Needs and Awareness of t h e  Problem 

There i s  a  growing awareness  of t h e  n e g a t i v e  e f f e c t s  of d e f o r e s t a t i o n  and 

e r o s i o n  among Nepalese  h i l l  f a rmers .  The degree  of awareness  v a r i e s  



c o n s i d e r a b l y  from a r e a  t o  a r e a ,  and seems t o  be p r i m a r i l y  a  f u n c t i o n  of the  

e x t e n t  of d e f o r e s t a t i o n  and e r o s i o n  p r e v a l e n t  w i t h i n  t h e  a r e a .  Where 

d e f o r e s t a t i o n  and e r o s i o n  a r e  s e v e r e ,  awareness of t h e  problem and t h e  

e x p l i c i t  d e s i r e  t o  do something about  i t  is a l s o  u s u a l l y  g r e a t .  Th i s  

awareness can be f u r t h e r  promoted by government e d u c a t i o n  programs. 

I n  t h e s e  a r e a s  of h igh  awareness ,  t h e  c o n s e r v a t i o n  a c t i v i t i e s  i n  which 

people  show most i n t e r e s t  a r e  ( i n  o r d e r  of p r i o r i t y ) :  

a .  p l a n t i n g  f r u i t ,  f o d d e r ,  and f u e l  t r e e s  (wi th  more emphasis on t h e  

f i r s t  two) 

b. conserv ing  e x i s t i n g  f o r e s t  r e s o u r c e s ,  and 

c.  deve lop ing  b e t t e r  fodder  g r a s s .  

Assoc ia ted  f e l t  needs inc lude :  

a .  smal l - sca le  i r r i g a t i o n ,  

b. d r i n k i n g  wate r  p r o j e c t s  , 
c.  roads  and suspens ion  b r i d g e s ,  and 

d. e d u c a t i o n a l  and h e a l t h  f a c i t i l i e s  (wi th  t h e  o r d e r  of p r i o r i t y  

d i f f e r i n g  by v i l l a g e ) .  

3 .  Examples of Community Conserva t ion  A c t i v i t i e s  

While t h e  number i s  s t i l l  s m a l l ,  t h e r e  a r e  some n o t a b l e  examples of 

loca l ly - sponsored  c o n s e r v a t i o n  a c t i v i t i e s  throughout  Nepal. These i n c l u d e  

community p r o t e c t e d  f o r e s t s  a s  w e l l  as community e s t a b l i s h e d  n u r s e r i e s  and 

o r c h a r d s  (examples d e s c r i b e d  i n  t h i s  r e p o r t  a r e  l o c a t e d  i n  the  Dang V a l l e y ,  

t h e  Melemchi and Indrawat i  ca tchments  of Sindhupalchok D i s t r i c t ,  and i n  

Nuwakot D i s t r i c t . )  These mark a c t i v i t i e s  t h a t  go beyond t h e  normal p l a n t i n g  

of i n d i v i d u a l  o rchards  and fodder - t ree  s e e d l i n g s  which t a k e  p l a c e  t o  a  

l i m i t e d  e x t e n t  throughout  t h e  country .  These examples p rov ide  c o n c r e t e  

evidence of  t h e  w i l l i n g n e s s  of some communities t o  suppor t  t h e i r  own 

c o n s e r v a t i o n  a c t i v i t i e s  even under p r e s e n t  f o r e s t  p o l i c y .  They a l s o  s e r v e  a s  

models f o r  workable systems of community management and t h e  a n a l y s i s  of t h e s e  

c a s e s  i n c r e a s e s  o u r  unders tand ing  of how community c o n s e r v a t i o n  a c t i v i t i e s  

can be f o s t e r e d  i n  p r o j e c t  a r e a s .  

4. The Change Process :  Community O r g a n i z a t i o n  and t h e  Role of Community 

Leaders  

The examinat ion of examples of community c o n s e r v a t i o n  a c t i v i t i e s  r e v e a l s  

t h a t  depending on the  type of a c t i v i t y  invo lved ,  s t r o n g  l o c a l  l e a d e r s h i p  i s  

of  t e n  r e q u i r e d  t o  overcome i n i t i a l  o p p o s i t i o n  among farmers .  Some 



a c t i v i t i e s ,  such a s  p l a n t i n g  f r u i t  and fodder  t r e e s  on p r i v a t e  o r  group-owned 

waste  l a n d ,  on ly  r e q u i r e  m o t i v a t i n g  t h e  farmer  t o  p l a n t  and p r o t e c t  

s e e d l i n g s .  But ,  o t h e r  a c t i v i t i e s ,  such a s  p r o t e c t i n g  neighbourhood f o r e s t s  

and c o n v e r t i n g  v a s t  t r a c t s  of poor p a s t u r e  l and  i n t o  p l a n t a t i o n ,  o f t e n  

r e q u i r e  c o n s i d e r a b l y  more p e r s u a s i o n  and convincing demons t ra t ion .  I n  t h e s e  

l a t t e r  k i n d s  of a c t i v i t i e s ,  t h e  RCU p r o j e c t  i s  more l i k e l y  t o  meet w i t h  

s u c c e s s  i f  an e f f o r t  i s  made t o  implement t h e  p r o j e c t  th rough  l o c a l  l e a d e r s .  

A f t e r  an  i n i t i a l  p e r i o d ,  t h e  t a n g i b l e  b e n e f i t s  t h a t  a c c r u e  t o  f a rmers  ( i . e .  

f o d d e r  g r a s s  from p l a n t a t i o n  a r e a s ,  a  g r e a t e r  abundance of f i r e  wood) i s ,  on 

t h e  b a s i s  of c a s e s  examined, s u f f i c i e n t  t o  win t h e  a p p r o v a l  of t h e  m a j o r i t y  

of  t h e  community. Depending on t h e  a r e a  and t h e  u n i t  of o r g a n i z a t i o n  used,  

major  problems w i t h  community c o o p e r a t i o n  need not  be a n t i c i p a t e d .  

5. F a c t o r s  Which Can A c c e l e r a t e  Awareness of E c o l o g i c a l  Problems and 

Adoption of Conserva t ion  A c t i v i t i e s  

The new (1977) F o r e s t  Amendment Act and t h e  a c t i v i t i e s  env i s ioned  i n  t h e  

RCU p r o j e c t  w i l l  undoubtedly i n c r e a s e  t h e  s o c i a l  f e a s i b i l i t y  of c o n s e r v a t i o n  

a c t i v i t i e s .  By d e s i g n a t i n g  4 c a t e g o r i e s  of f o r e s t s  (panchayat  f o r e s t s ,  

panchayat-protected f o r e s t s ,  r e l i g i o u s  f o r e s t s ,  and c o n t r a c t  f o r e s t s )  which 

can  be e n t r u s t e d  t o  l o c a l  communities,  t h e  new f o r e s t  a c t  p r o v i d e s  t h e  means 

f o r  l o c a l  people  t o  "own" t h e i r  own r e s o u r c e s  under government s u p e r v i s i o n .  

I n  a l l  a r e a s  i n v e s t i g a t e d  everyone ques t ioned  agreed t h a t  t h i s  measure would 

c o n s i d e r a b l y  i n c r e a s e  t h e i r  m o t i v a t i o n  f o r  conduct ing c o n s e r v a t i o n  

a c t i v i t i e s .  I n  a d d i t i o n ,  t h e  j u d i c i o u s  use  of c o n t r a c t  f o r e s t  could  

s i g n i f i c a n t l y  c o n t r i b u t e  t o  s o l v i n g  t h e  problem of t h e  poor f a r m e r ' s  m a r g i n a l  

land-use and a c t u a l l y  i n c r e a s e  h i s  r e s o u r c e  base  over  t ime.  

The p r o v i s i o n  of a d d i t i o n a l  i n p u t s  i n  t h e  RCU p r o j e c t  such a s  smal l - sca le  

i r r i g a t i o n ,  d r i n k i n g  w a t e r ,  p o u l t r y  and l i v e s t o c k  c r e d i t  and r u r a l  works w i l l  

a l s o  i n c r e a s e  m o t i v a t i o n  f o r  c o o p e r a t i n g  wi th  c o n s e r v a t i o n  schemes and 

p rov ide  immediate b e n e f i t s  t o  o f f  s e t  t h e  delayed rewards  of r e s o u r c e  

c o n s e r v a t i o n .  These a d d i t i o n a l  i n p u t s  need t o  be c o o r d i n a t e d  wi th  

c o n s e r v a t i o n  a c t i v i t i e s  -- perhaps  by having t h e  same community committees 

manage them. However, t h e  primary focus  on c o n s e r v a t i o n  should  n o t  be l o s t  

by r e o r g a n i z i n g  t h e  p r o j e c t  a long  t h e  l i n e s  of t h e  r u r a l  development model. 

D i f f e r e n t  forms of p a r t i c i p a t i o n  w i l l  have t o  be exp lo red  and e v a l u a t e d  

th roughout  t h e  p r o j e c t .  I t  is  e s s e n t i a l  t h a t  most of t h e  p r o j e c t  components 



be based on 'p lanning from below' i n  which l o c a l  committees d i r e c t l y  

p a r t i c i p a t e  i n  t h e  p lann ing  p rocess .  

6. S ~ r e a d  E f f e c t s  

Judging from examples examined i n  Sec t ion  111, t h e  p o t e n t i a l  f o r  

d i f f u s i o n  of c o n s e r v a t i o n  a c t i v i t i e s  f r a n  p a r t i c u l a r  a r e a s  t o  n e i g h b o r i n g  

v i l l a g e s  is v e r y  good i f :  

a .  panchayat  o f f i c i a l s  and l o c a l  l e a d e r s  a r e  involved wi th  t h e  

p r o j e c t s .  

b. t h e r e  is  encouragement and suppor t  from government o f f i c i a l s .  

Th i s  sp read  e f f e c t  might  be f u r t h e r  i n c r e a s e d  through:  

1 )  u s i n g  l o c a l  l e a d e r s  a s  ' ex tens ion  agents '  ( c o n s e r v a t i o n  

c o o r d i n a t o r s ) ,  

2 ) conduc t ing  l o c a l  t r a i n i n g  programs, and 

3 )  maximizing t h e  chances  of d i f f u s i o n  through i n i t i a l l y  working 

w i t h  r e s p o n s i v e  panchayats  s c a t t e r e d  throughout  t h e  s e l e c t e d  

a r e a s  r a t h e r  t h a n  c o n f i n i n g  e f f o r t s  t o  one s m a l l  ca tchment .  

7 .  D i s t r i b u t i o n  of B e n e f i t s  

The RCU p r o j e c t  b e n e f i t s  w i l l  be d i f f e r e n t a l l y  d i s t r i b u t e d  a c c o r d i n g  t o  

t h e  t y p e s  of a c t i v i t i e s .  While a  d e t a i l e d  a n a l y s i s  of b e n e f i t  d i s t r i b u t i o n  

w i l l  r e q u i r e  a d d i t i o n a l  r e s e a r c h ,  it  is c l e a r  t h a t  some a c t i v i t i e s  w i l l  more 

d i r e c t l y  b e n e f i t  l a r g e  f a r m e r s ,  some w i l l  more d i r e c t l y  b e n e f i t  s m a l l  

f a r m e r s ,  and some w i l l  more o r  l e s s  e q u a l l y  b e n e f i t  both  groups.  I n  my 

o p i n i o n  t h e  ba lance  of b e n e f i t s  i s  such t h a t  t h e  RCU p r o j e c t  can i n  most of  

i t s  a c t i v i t i e s ,  f a v o r  t h e  s m a l l e r  f a rmers  whi le  s t i l l  b e n e f i t i n g  t h e  l a r g e r  

ones .  Since l anduse  d e g r a d a t i o n  i s  o f t e n  a s s o c i a t e d  wi th  small f a r m e r s ,  many 

p a r c e l l e d  l and  h o l d i n g s  p r o j e c t  a c t i v i t i e s  should  f a v o r  smal l  s c a l e  and 

i n d i r e c t l y ,  t h i s  p r o j e c t  has  t h e  p o t e n t i a l  t o  conse rve  t h e  n a t u r a l  r e s o u r c e s  

of t h e  h i l l s  upon which a l l  f a rmers  i n  Nepal u t i m a t e l y  depend. 

B. I m p l i c a t i o n s  f o r  P r o j e c t  Design and Suggested S t r a t e g i e s  

1. G e n e r a l  C o n s i d e r a t i o n s :  S i t e  S e l e c t i o n  C P r o j e c t  F e x i b i l i t y  

The f e a s i b i l i t y  of r e s o u r c e  c o n s e r v a t i o n  v a r i e s  by a r e a  a c c o r d i n g  t o  b o t h  

env i ronmenta l  and s o c i a l  c o n d i t i o n s .  P r o j e c t  areas (whether  ca tchments  o r  

d i s t r i c t s )  should  be s e l e c t e d  from t h e  d e n s e l y  popu la ted  middle  h i l l s  r e g i o n  



p r i m a r i l y  on t h e  b a s i s  of environmental  cond i t i ons .  Within s e l e c t e d  a r e a s ,  

s p e c i f i c  p r o j e c t  s i t e s  f o r  t h e  i n i t i a l  phases of p r o j e c t  implementation 

should be s e l e c t e d  accord ing  t o  s o c i a l  c r i t e r i a  -- i . e .  t h e i r  degree of 

w i l l i n g n e s s  t o  mobi l i ze  themselves f o r  p a r t i c i p a t i o n  i n  conse rva t i on  

a c t i v i t i e s .  The i d e a l  of complete coverage of a l l  v i l l a g e s  w i th in  a  

catchment a r e a  should be cons idered  secondary t o  t he  es tab l i shment  of 

s u c c e s s f u l  a c t i v i t i e s  i n  coope ra t i ve  v i l l a g e s .  

The p r o j e c t  should be f l e x i b l y  organized i n  o rde r  t o :  

a .  respond t o  t h e  s p e c i f i c  requirements  of each p r o j e c t  s i t e ,  and 

b. respond t o  t h e  r e s u l t s  of on-going and planned adap t i ve  and 

e v a l u a t i v e  r e sea r ch  now going on i n  t he  country .  

2 .  Local  Organ iza t ion  

The p r o j e c t  should encourage t he  format ion of conserva t ion  committees a t  

t h e  l o c a l  l e v e l .  These could s e rve  a s  t h e  o r g a n i z a t i o n a l  framework f o r  a l l  

p r o j e c t  r e l a t e d  community a c t i v i t i e s .  Two op t i ons  a r e  presented:  . 

a .  o rgan iz ing  t h e  committee a t  t h e  panchayat l e v e l  wi th  sub-committees 

a t  t h e  ward l e v e l ,  o r  

b. o rgan i z ing  t he  committees a t  t h e  ward(s) l e v e l  wi th  o p t i o n a l  

coo rd ina t i on  a t  t h e  panchayat l e v e l .  

Both op t i ons  have advantages  and d i sadvantages ,  and t h e  b e s t  s o l u t i o n  

might be t o  r e t a i n  s u f f i c i e n t  f l e x i b i l i t y  so t h a t  e i t h e r  can be employed i n  

d i f f e r e n t  s i t u a t i o n s ,  and inter-panchayat  committees a l s o  formed i f  needed. 

These community conse rva t i on  committees could be l inked  with  t h e  

catchment counc i l  p l an ,  (as pioneered i n  the  Phewa Tal  P r o j e c t )  so  long as 

a u t h o r i t y  i s  no t  a l l o c a t e d  t o  t h e  catchment counc i l  t o  such an e x t e n t  t h a t  

r e c a l c i t r a n t  panchayats a r e  a b l e  t o  f r u s t r a t e  r ap id  p r o j e c t  implementation.  

3.  The Role of Loca l  Committees 

The suggested r o l e s  of t he  l o c a l  committee and t h e  RCU p r o j e c t  s t a f f  a r e  

summarized i n  a  c h a r t  i n  Sec t ion  I V .  I n  essence ,  t h e  conse rva t i on  committees 

would be r e spons ib l e  f o r  proposing p r o j e c t s ,  o rgan i z ing  themselves f o r  

p r o j e c t  management, providing vo lun ta ry  l a b o r ,  promoting conse rva t i on  

ideo logy  and p a r t i c i p a t i n g  i n  eva lua t i on .  I n  t u r n ,  p r o j e c t  s t a f f  would 

provide encouragement, t e c h n i c a l  adv ice  and t r a i n i n g ,  f i n a n c i a l  i n p u t s ,  

needed s u p p l i e s ,  t r a i n e d  workers,  supe rv i s i on ,  demarcat ion and t h e  

a d m i n i s t r a t i o n  of l e g a l  c o n t r a c t s .  



4 .  Delega t ion  of A u t h o r i t y  t o  Loca l  Committees 

Many of  t h e  problems fa rmers  p r e s e n t l y  exper ience  i n  o b t a i n i n g  permi t s  

f o r  t h e  c o l l e c t i o n  of f o r e s t r y  p roduc t s  (and t h e  n e g a t i v e  a t t i t u d e s  toward 

government r e g u l a t i o n s  t h e s e  problems engender) could be overcome by 

d e l e g a t i n g  some r e g u l a t o r y  a u t h o r i t y  t o  c o n s e r v a t i o n  committees w i t h  

a p p r o p r i a t e  government s u p e r v i s i o n .  The degree  of s u p e r v i s i o n  r e q u i r e d  i s  an 

impor tan t  q u e s t i o n  of t h e  p r o j e c t .  

5. P a r t i c i p a t i o n ,  Ex tens ion ,  Loca l  T r a i n i n g  and Non-formal Educa t ion  

Suggested s t r a t e g i e s  f o r  i n c r e a s i n g  e f f e c t i v e  p a r t i c i p a t i o n  i n  

c o n s e r v a t i o n  a c t i v i t i e s  i n c l u d e :  

a .  E s t a b l i s h i n g  a  d i s t r i c t - l e v e l  committee,  s i m i l a r  t o  t h e  one d e s c r i b e d  

i n  t h e  District A d m i n i s t r a t i o n  P lan  bu t  w i t h  g r e a t e r  l o c a l  

p a r t i c i p a t i o n ;  

b. Organiz ing e d u c a t i o n a l  and t r a i n i n g  t o u r s  f o r  D i s t r i c t  Panchayat 

members ; 

c .  H i r i n g  l o c a l  " c o n s e r v a t i o n  c o o r d i n a t o r s "  from each catchment and 

t r a i n i n g  them t o  work a s  p r o j e c t  m o t i v a t o r s  a s  channe l s  of 

communication ( i . e .  non- technical  e x t e n s i o n  a g e n t s ) ;  

d. D r a s t i c a l l y  i n c r e a s e  t h e  number of t r a i n e d  e x t e n s i o n  personne l ;  

e .  I n t e g r a t e  N a t i o n a l  Development Serv ice  s t u d e n t s  and some Peace Corps 

Volun tee rs  i n t o  t h e  e x t e n s i o n ;  

f .  Organize  t r a i n i n g  programs f o r  c o n s e r v a t i o n  committee members i n  

which they  have t h e  o p p o r t u n i t y  t o  l e a r n  f r a u  o t h e r  farmers ;  

g. T r a i n  l o c a l  n u r s e r y  workers and f o r e s t  watchmen i n  c o n s e r v a t i o n  

techniques; and 

h. Use t r a i n e d  l o c a l  f a rmers  a s  n u r s e r y  foremen. 

6. F o r e s t  P o l i c y  C o n s i d e r a t i o n  

Suggest ions  f o r  implementing f o r e s t  p o l i c y  i n  o r d e r  t o  a c c e l e r a t e  the  

adop t ion  of c o n s e r v a t i o n  a c t i v i t i e s  inc lude :  

a .  P l a c i n g  p r i o r i t y  on demarcat ing and e s t a b l i s h i n g  panchayat ,  

r e l i g i o u s ,  and c o n t r a c t  f o r e s t s ;  

b. I n  t h e  demarcat ion of government f o r e s t s  g i v i n g  p r i o r i t y  t o  l a r g e  

t r a c t s  which w i l l  probably  not  be needed f o r  panchayat f o r e s t s ;  

c .  Encouraging fa rmers  w i t h  marg ina l  land t o  p l a n t  f r u i t i f o d d e r  t r e e  

o rchards  i n  t h i s  land;  



d. Leas ing s m a l l  pa tches  of eroded waste  land t o  smal l  l a n d l e s s  f a rmers  

o r  smal l  farmer  g roups ,  f o r  p l a n t a t i o n ;  

e .  Grant  a u t h o r i t y  t o  panchayats  t o  i s s u e  a  c e r t a i n  number of 

c o n s t r u c t i o n  wood p e r m i t s  per yea r ;  

f .  Emphasize t h e  p l a n t a t i o n  of t r e e  s p e c i e s  s u i t a b l e  f o r  t h e  s i t e ;  

g. Emphasize use  of l o c a l  f e n c i n g  m a t e r i a l s  and l o c a l  watchmen over  t h e  

use  of imported wi re  f enc ing ;  

h .  P rov ide  a  s u b s i d i z e d  means f o r  f a rmers  t o  o b t a i n  t h o s e  c a t e g o r i e s  of 

t r e e s  on t h e i r  own p r o p e r t y  t h a t  p r e s e n t  r e g u l a t i o n s  d e f i n e  a s  be ing  

owned by t h e  government. 

7 .  Formal T r a i n i n g  Component 

The f o r e s t  p o l i c i e s  t h a t  f a v o r  t h e  T e r a i  a s  p r e s e n t l y  found i n  t h e  

pe r sonne l  and reward s t r u c t u r e s  of t h e  F o r e s t  M i n i s t r y ,  need t o  be r e o r i e n t e d  

t o  a t t r a c t  q u a l i f i e d  people  t o  work i n  t h e  h i l l s .  T h i s  r e o r i e n t a t i o n  might 

i n c l u d e  : 

a .  S p e c i a l  p r o v i s i o n s  f o r  t h e  r e c r u i t m e n t  of h i l l  people ;  

b. R e d e f i n i t i o n  of p r e s e n t  job d e s c r i p t i o n s ,  o r  c r e a t i o n  of new 

c o n s e r v a t i o n  p o s t s ,  t h a t  w i l l  p l a c e  g r e a t e r  emphasis on community 

c o n s e r v a t i o n  a c t i v i t i e s  i n  t h e  h i l l s ;  

c .  I n c r e a s i n g  t h e  f i n a n c i a l  i n c e n t i v e s  f o r  h i l l  p o s t i n g s  t o  compensate 

f o r  t h e  g r e a t e r  h a r d s h i p  t h e r e ;  

d .  I n c r e a s i n g  i n c e n t i v e s  f o r  o f f i c i a l s  t o  t o u r  h i l l  v i l l a g e s  by 

c o n s t r u c t i n g  decen t  l i v i n g  q u a r t e r s  and g u e s t  houses ;  

e. In allocating foreign training scholarships give preference to 

o f f i c i a l s  who have promoted h i l l  c o n s e r v a t i o n .  

8. P r o j e c t  O r g a n i z a t i o n  

A t e n t a t i v e  o r g a n i z a t i o n a l  model f o r  t h e  RCU p r o j e c t  is p r e s e n t e d  i n  

S e c t i o n  I V .  This  o r g a n i z a t i o n  model works, on a  n a t i o n a l  l e v e l ,  through a  

p r o j e c t  c o o r d i n a t i o n  committee under t h e  M i n i s t r y  of F o r e s t s ;  on a  

c a t c h m e n t / d i s t r i c t  l e v e l ,  through a P r o j e c t  Act ion Committee; and a t  t h e  

PanchayatIWard l e v e l  through t h e  c o n s e r v a t i o n  committee. I n  each major 

p r o j e c t  a r e a ,  t h e  p r o j e c t  c o o r d i n a t o r  would be a  c o n s e r v a t i o n  o f f i c e r  from 

t h e  Department of S o i l  and Water Conservat ion.  He could work c l o s e l y  wi th  

t h e  D i v i s i o n a l  F o r e s t  O f f i c e ,  b u t  t h e  n a t u r e  of t h e i r  r e l a t i o n s h i p  needs 

f u r t h e r  d e f i n i t i o n .  The p a r t i c i p a t i o n  of l o c a l  people  and government 



o f f i c i a l s  i s  r e f l e c t e d  at e a c h  l e v e l  i n  t h e  c h a r t ,  and t h e  s p e c i a l  r o l e  of 

c o n s e r v a t i o n  c o o r d i n a t o r s  and Peace Corps V o l u n t e e r s  i s  a l s o  i n c l u d e d .  

9. R e l a t i o n s h i p  t o  Other  P r o j e c t s  

The urgency f o r  implementing c o n s e r v a t i o n  a c t i v i t i e s  throughout  Nepal and 

t h e  h i g h  degree  of i n t e r n a t i o n a l  and b i - l a t e r a l  suppor t  p r e s e n t l y  g e n e r a t e d  

f o r  t h i s  purpose a  unique o p p o r t u n i t y  f o r  in te r -donor  coopera t ion .  T h i s  

could  be i n c r e a s e d  through:  

a. Using t h e  same p r o j e c t  c o o r d i n a t i n g  committee a t  t h e  n a t i o n a l  l e v e l ;  

b. Developing a  n a t i o n a l  c o n s e r v a t i o n  c o u n c i l ;  and 

c. E s t a b l i s h i n g  a forum f o r  s h a r i n g  r e g u l a r  p r o g r e s s  r e p o r t s  and 

e v a l u a t i o n s .  



111. PRELIMINARY SOCIAL SOUNDNESS ANALYSIS 

A. The Soc ia l  Context of Environmental Degradation 

Defores ta t ion  and e ros ion  i n  Nepal r e s u l t s  from over -explo i ta t ion  and 

mismanagement of n a t u r a l  resources .  A number of widespread p r a c t i c e s  - such a s  

over -co l lec t ion  of f u e l  and fodder ,  over-grazing, s h i f t i n g  a g r i c u l t u r e ,  and 

regenera t ion  of fodder g ra s se s  through annual burning - a r e  wel l  known. These 

e c o l o g i c a l l y  unsound a c t i v i t i e s  a r e  not  new; but i n  recent  years  they have caused 

an unprecedented amount of environmental damage and now t h r e a t e n  t o  v i r t u a l l y  

des t roy  the  Himalaya's n a t u r a l  resources .  I n  order  t o  understand the  c o n s t r a i n t s  

of resource conservat ion i n  Nepal, i t  i s  important t o  b r i e f l y  examine the  

socio-economic contex t  i n  which these  p r a c t i c e s  have developed a s  wel l  a s  some of 

t h e  f a c t o r s  t h a t  have cont r ibu ted  t o  t h e i r  r e l a t i v e l y  unchecked growth i n  r ecen t  

t imes. 

The a g r i c u l t u r a l  economy of Nepal has always depended on the  fa rmer ' s  use of 

a  v a r i e t y  of complex economic s t r a t e g i e s  t o  e x p l o i t  the a v a i l a b l e  n a t u r a l  

resources .  While t he  p r i n c i p a l  source of income has always been crop product ion 

from a r a b l e  l and ,  t he  need f o r  manure and d r a f t  animals a s  wel l  a s  t he  need f o r  

a d d i t i o n a l  income through the  s a l e  of l i v e s t o c k  products has meant t h a t  the  

farmer has always depended heavi ly  on fodder f o r  l i v e s t o c k  and f o r e s t  products  

f o r  fuelwood, compost m a t e r i a l s ,  cons t ruc t ion ,  co t t age  i ndus t ry ,  r i t u a l  

m a t e r i a l s ,  e t c .  

Thus, f o r e s t  and pas tu re  land resources  have t r a d i t i o n a l l y  been an 

indespens ib le  component of t he  subs is tence  systems used by Nepalese farmers t o  

main ta in  t h e i r  l i ve l i hood .  So long a s  t he re  was (and i n  many p a r t s  of Nepal, 

t h e r e  s t  ill i s )  a  r e l a t i v e  abundance of these  n a t u r a l  resources ,  the  e c o l o g i c a l l y  

unsound methods of e x p l o i t i n g  these  resources  did not pose a  severe problem. The 

s o c i a l  systems c o n t r o l l i n g  the  use of these  resources  were thus p r imar i l y  

concerned with r i g h t s  of ownership and d i s t r i b u t i o n  of bene f i t s .  Many v i l l a g e s  

of Nepal had systems i n  which f o r e s t s  and pas ture  lands  were considered community 

proper ty  (such a s  the  k i p a t  system i n  e a s t e r n  ~ e ~ a l ) l l  t h a t  could only be 

used by noncommunity members through payment of f e e s  or  o the r  commodities. Likewise,  

11 See Caplan, Land and Soc i a l  Change i n  Eas t e rn  Nepal. 



many v i l l a g e s  ( such  a s  i n  t h e  Far  West) had (and have) communal sys tems of  

g a t h e r i n g  and h a r v e s t i n g  t h a t  i n s u r e d  f a i r l y  equa l  d i s t r i b u t i o n  of p roduc t s  such 

a s  f o d d e r ,  composting m a t e r i a l s ,  e t c .  Some communities,  l i k e  t h e  Sherpas i n  

Khumbu, even had s t r i c t  r a t i o n i n g  sys tems t o  c o n t r o l  t h e  use of f irewood and 

lumber s i n c e  t r e e s  r e g e n e r a t e d  so s lowly  i n  t h e i r  h i g h  a l t i t u d e  ecosystem. 11 
I n  a d d i t i o n ,  a  t r a d i t i o n  of temple and monastary f o r e s t s  ensured  t h a t  t h e r e  was 

no c u t t i n g  of t r e e s  growing n e a r  r e l i g i o u s  s t r u c t u r e s .  However, f o r  most of t h e  

Nepalese h i l l s ,  t h e  main f a c t o r  t h a t  l i m i t e d  t h e  amount of d e f o r e s t a t i o n  was t h e  

r e l a t i v e l y  s m a l l  popu la t ion .  I n  t h e s e  demographic c o n d i t i o n s ,  it was l a b o r  and 

n o t  r e s o u r c e s  t h a t  l i m i t e d  a g r i c u l t u r a l  p r o d u c t i v i t y .  

E c o l o g i c a l l y  unsound a g r i c u l t u r a l  a c t i v i t i e s  -- e  .g. s l a s h  and burn 

a g r i c u l t u r e  and t h e  c u l t i v a t i o n  of v e r y  s t e e p  s l o p e s  ( o v e r  100%) wi thou t  

t e r r a c i n g  a l s o  mark t r a d i t i o n a l  p r a c t i c e s  t h a t  must be unders tood w i t h i n  t h e  

b roader  c o n t e x t  of t h e  r u r a l  Nepalese s u b s i s t e n c e  systems.  In  h i l l  a r e a s  of 

Nepal ,  a g r i c u l t u r a l  p roduc t ion  has been c o n s t r a i n e d  by t h e  l a c k  of good a r a b l e  

l a n d ,  l i m i t e d  a v a i l a b i l i t y  of i r r i g a t i o n  w a t e r ,  l i t t l e  o r g a n i c  f e r t i l i z e r ,  and 

t h e  h i g h  i n t e n s i t y  of l a b o r  r e q u i r e d  t o  t e r r a c e  f i e l d s ,  b u i l d  i r r i g a t i o n  

c h a n n e l s ,  and t r a n s p o r t  manure composts. Under t h e s e  c o n d i t i o n s ,  a  farmer  c o u l d  

o n l y  p r o p e r l y  c u l t i v a t e  a  few f i e l d s .  I n  a d d i t i o n ,  e x t e n s i v e  s t a t e  and p r i v a t e  

l a n d  tenancy sys tems d e p r i v e d  t h e  farmer  of over  h a l f  t h e  c r o p  f r a n  h i s  

f i e l d s . 2 / .  Th i s  meant t h a t  t h e  average  farmer supplemented h i s  main 

a g r i c u l t u r e  i n  f o r e s t  l a n d s .  I n  f a c t ,  i t  i s  c l e a r  t h a t  many poore r  f a rmers  who 

d i d  n o t  have a c c e s s  t o  any i r r i g a t e d  l a n d s  used t h i s  method e x t e n s i v e l y ,  a s  d i d  

some h u n t e r - g a t h e r e r s  ( e  .g. t h e  Chepang and Raj i )  and some h igh  a l t i t u d e  

p a s t o r a l i s t  (e.g. Gurungs and t h e  P a b a i  of the  f a r  West). S ince  t h e s e  f i e l d s  

were c u l t i v a t e d  f o r  on ly  one o r  two y e a r s ,  t h e y  u s u a l l y  remained u n r e g i s t e r e d  and 

t h e r e f o r e  untaxed.  Many communities i n  Nepal al lowed t h e i r  own members t o  

c u l t i v a t e  a s  many of t h e s e  f i e l d s  a s  t h e y  could  p h y s i c a l l y  manage. Again, s o  

l o n g  a s  t h e  p o p u l a t i o n  was smal l  (Macfar lane  e s t i m a t e s  a  t o t a l  Nepalese  

p o p u l a t i o n  of 3  m i l l i o n  i n  1850)3/  and resources lexceeded  t h e  amount of l a b o r  

a v a i l a b l e  t o  e x p l o i t  them, t h i s  k ind of e x t e n s i v e  a g r i c u l t u r e  d i d  n o t  produce 

11 See C. Von Furer-Haimendorf 's  The Sherpas  of Nepal f o r  a  d e s c r i p t i o n  of t h i s  
system. 

21 See Mahesh Regmi's Landownership i n  Nepal. 

31 A. Macfar lane ,  Resources and P o p u l a t i o n :  A Study of t h e  Gurungs of Nepal, p ,  
205. 



s e v e r e  e c o l o g i c a l  r e p e r c u s s i o n s  s i n c e  t h e  f i e l d s  could  be l e f t  f a l l o w  t o  

n a t u r a l l y  r e g e n e r a t e .  

A s  t h e  popula t ion  d r a m a t i c a l l y  i n c r e a s e d  from 1850 t o  t h e  p r e s e n t  t h e  

resources - to - labor  e q u a t i o n  r e v e r s e d ,  such t h a t  throughout  most of Nepal a t  

p r e s e n t  l and  r a t h e r  t h a n  l a b o r  has become t h e  l i m i t i n g  f a c t o r . l /  T h i s  has 

r e s u l t e d  i n  a  s h i f t  t o  more i n t e n s i v e  farming i n  which most c u l t i v a t i o n  i s  

c a r r i e d  out  on t e r r a c e d  f i e l d s .  It a l s o  has r e s u l t e d  i n  a  r e d u c t i o n  of t h e  

number of l i v e s t o c k  per  family .  

While t h e s e  a g r i c u l t u r a l  t r e n d s  a r e  e c o l o g i c a l l y  b e n e f i c i a l ,  t h e y  a r e  

u n f o r t u n a t e l y  o f f s e t  by t h e  i n c r e a s i n g  use  of marg ina l  l a n d s  f o r  c u l t i v a t i o n  

wi thou t  s u f f i c i e n t  f a l l o w i n g  and by t h e  c o n t i n u i n g  p r a c t i c e  of a  number of 

economic s t r a t e g i e s  f o r  u t i l i z i n g  f o r e s t  and p a s t u r e  r e s o u r c e s  which c o n s i d e r a b l y  

exceed t h e  c a r r y i n g  c a p a c i t y  of t h e  environment. 

With t h i s  background, i t  i s  e v i d e n t  t h a t  u n t i l  r e c e n t l y ,  t h e r e  was r a r e l y  any 

r e a s o n  f o r  l o c a l  communities t o  develop t h e i r  own methods of r e s o u r c e  

c o n s e r v a t i o n .  It is  w e l l  known t h a t  i n  a  g iven s o c i e t y  a l t e r n a t i o n s  i n  s o c i a l  

i n s t i t u t i o n s  tend t o  l a g  behind t h e  i n t r o d u c t i o n  of new t e c h n i c a l  o r  economic 

arrangements .  Popula t ion  growth and t h e  e c o l o g i c a l  d i s e q u i l i b r i u m  i t  caused have 

been g r a d u a l  p rocesses .  Fanners  a r e  o n l y  now becoming aware of t h e  magnitude of 

t h e i r  environmental  problems. Local  s o c i a l  i n s t i t u t i o n s  have not  y e t  a d j u s t e d  t o  

t h e  new demographic and e c o l o g i c a l  s i t u a t i o n .  

I n  a d d i t i o n ,  t h e  n a t i o n a l i z a t i o n  of a l l  n o n r e g i s t e r e d  f o r e s t  and waste land 

i n  1957, t o g e t h e r  w i t h  t h e  passage of t h e  land c e i l i n g  r e g u l a t i o n s - - d e s p i t e  t h e  

good i n t e n t i o n s  and b e n e f i c i a l  e f f e c t s  of t h e s e  laws-has had an adverse  e f f e c t  

on t h e  m o t i v a t i o n  f o r  l o c a l  people t o  conserve t h e i r  own resources .  Communities 

o r  i n d i v i d u a l s  fo rmer ly  had a  s e n s e  of ownership over t h e s e  r e s o u r c e s  and were a t  

l e a s t  p r o t e c t i n g  them from e x p l o i t a t i o n  by o u t s i d e r s .  Now l o c a l  people view 

t h e s e  r e s o u r c e s  a s  government p r o p e r t y  t h a t  t h e  government c o n t r o l s  f o r  i t s  own 

b e n e f i t .  And now communities l a c k  t h e  l e g a l  a u t h o r i t y  t o  p r o t e c t  land f o r  

e x p l o i t a t i o n  by o u t s i d e r s .  Since demarcat ion of t h e s e  l a n d s  by t h e  F o r e s t  

I /  Macfar lane p. 32. Macfar lane ' s  c a l c u l a t i o n s  r e v e a l  t h a t  even i n  t h e  v i l l a g e  
he s t u d i e d  (where t h e r e  was an average  of almost a  h e c t a r e  of a r a b l e  land per  
household a s  compared t o  t h e  Nepal h i l l  average of l e s s  than 0.4 h e c t a r e s )  
on ly  a  t o t a l  of f o u r  man months of l a b o r  a r e  a c t u a l l y  r e q u i r e d  t o  farm t h e  
a v a i l a b l e  r e s o u r c e s .  



Department i s  s t i l l  i n  i t s  i n i t i a l  phases ,  and e f f e c t i v e  governmental  s u p e r v i s i o n  

of t h e  thousands  of s c a t t e r e d  pa tches  of f o r e s t s  has been i m p o s s i b l e ,  many 

f a r m e r s  have a c c e l e r a t e d  t h e i r  d e f o r e s t a t i o n  a c t i v i t i e s  s i n c e  t h e  passage of t h i s  

law. The r e g u l a t i o n s  t e c h n i c a l l y  r e q u i r e  farmers  t o  o b t a i n  pe rmi t s  from r a n g e r s  

f o r  c o l l e c t i n g  each load  of f irewood and a  permit  from t h e  D i v i s i o n a l  F o r e s t  

O f f i c e  ( o f t e n  up t o  5 days walk away) f o r  c o n s t r u c t i o n  wood. Since t h e s e  

r e g u l a t i o n s  a r e  d i f f i c u l t  f o r  f a rmers  t o  obey and n e a r l y  imposs ib le  f o r  t h e  

a u t h o r i t i e s  t o  e n f o r c e ,  most f o r e s t  p roduc t s  have been c o l l e c t e d  i l l e g a l l y .  A 

n e g a t i v e  a t t i t u d e  towards governmental  c o n t r o l  has a l s o  developed. A s  long a s  

t h e s e  r e s o u r c e s  a r e  c a t e g o r i z e d  a s  government p r o p e r t y  l o c a l  communities w i l l  

c o n t i n u e  t o  have l i t t l e  m o t i v a t i o n  t o  conserve o r  renew t h e s e  n a t u r a l  r e s o u r c e s .  

Also, u n t i l  r e c e n t l y ,  t h e  n a t i o n a l  f o r e s t  p o l i c y  has  been o r i e n t e d  toward t h e  

l a r g e  t r a c t s  of marke tab le  f o r e s t s  l o c a t e d  i n  t h e  T e r a i ,  and on ly  v e r y  l i m i t e d  

r e s o u r c e s  have been , d i r e c t e d  towards t h e  h i l l s .  This  has  l e d  t o  t h e  

c l a s s i f i c a t i o n  of f o r e s t r y  wi th  i n d u s t r y  i n  d i s t r i c t  committees and has 

d i scouraged  t h e  unders tand ing  of h i l l  f o r e s t r y  a s  a  component of h i l l  

a g r i c u l t u r a l  systems. Thus, f o r  example, f a l l o w i n g  i s  d i scouraged  under f o r e s t r y  

demarcat ion r e g u l a t i o n s  which s p e c i f y  t h a t  any f i e l d  l e f t  f a l l o w  f o r  two y e a r s  

can be a l i e n a t e d  by t h e  s t a t e .  

With r e s p e c t  t o  t h e  RCU p r o j e c t ,  t h i s  s o c i a l  c o n t e x t  of environmental  

d e g r a d a t i o n  may be summarized i n  t h e  form of t h r e e  c o n s t r a i n t s :  

1. ~ c o n o m i c  p r e s s u r e s :  With p o p u l a t i o n  i n c r e a s i n g  a t  t h e  r a t e  of 2 . 6 % ,  

s u b s i s t e n c e  f o r  t h e  v a s t  m a j o r i t y  of Nepalese farmers  w i l l  i n c r e a s i n g l y  

depend on t h e i r  u s i n g  a l l  a v a i l a b l e  n a t u r a l  r e s o u r c e s  a s  we l l  a s  adop t ing  

some a l t e r n a t i v e  s t r a t e g i e s  l i k e  migrant  l a b o r .  A t  the  same t ime, t h e  

b e n e f i t s  of soil-and-water c o n s e r v a t i o n  p r o j e c t s  tend t o  be r e a l i z e d  only  

a f t e r  a  c o n s i d e r a b l e  l a p s e  of t ime;  and t h e s e  p r o j e c t s  may, i n  f a c t ,  r e q u i r e  

a n  i n i t i a l  r e d u c t i o n  of t h e  income p r e s e n t l y  genera ted  from marg ina l  

a g r i c u l t u r e  and overgraz ing .  Thus, many farmers  may p e r c e i v e  t h e s e  p r o j e c t s  

a s  d e t r i m e n t a l  t o  t h e i r  shor t - run  i n t e r e s t s .  

2. S o c i a l  Behavior :  P r e s e n t  systems of r e s o u r c e  management both  on a n  

i n d i v i d u a l  and c o l l e c t i v e  b a s i s ,  p e r p e t u a t e  e c o l o g i c a l l y  unsound p r a c t i c e s .  

These systems w i l l  have t o  be modi f i ed  i n  o r d e r  f o r  t h e  RCU p r o j e c t  t o  be 

s u c c e s s f u l .  



3 .  F o r e s t  P o l i c y :  N a t i o n a l i z a t i o n  of t h e  f o r e s t s  w h i l e  i n  many r e s p e c t s  a  

n e c e s s a r y  f i r s t  s t e p ,  has  l e d  t o  i n c r e a s e d  e r o s i o n  and d e f o r e s t a t i o n .  Given 

t h e  p a t t e r n  of  wide ly  d i s p u r s e d  f o r e s t  and p a s t u r e  l a n d s  th roughou t  t h e  h i l l s  

of  Nepal, i t  i s  a lmost  i n c o n c e i v a b l e  t h a t  s u f f i c i e n t  manpower cou ld  be 

m o b i l i z e d  t o  e n f o r c e  t h e  p r o t e c t i o n  of t h e s e  s c a t t e r e d  l a n d s .  I n  a d d i t i o n ,  

any e f f e c t i v e  enforcement  program w i l l  r e q u i r e  l o c a l  c o o p e r a t i o n .  

B. L o c a l l y  F e l t  Needs and Awareness of  t h e  Problem 

F o r t u n a t e l y ,  t h i s  set of c o n s t r a i n t s  i s  matched by a  number of f a v o r a b l e  

c o n d i t i o n s  t h a t  can  s e r v e  a s  a  b a s i s  f o r  overcoming t h e  problems t h e y  p r e s e n t .  

Pe rhaps  t h e  most i m p o r t a n t  of t h e s e  f a v o r a b l e  c o n d i t i o n s  is  t h e  growing awareness  

among f a r m e r s  of t h e  n e g a t i v e  e f f e c t s  of d e f o r e s t a t i o n  and e r o s i o n  and t h e i r  

growing d e s i r e  t o  conse rve  and e n l a r g e  t h e i r  s t o c k s  of n a t u r a l  r e s o u r c e s .  

Throughout my f i e l d  t r i p s ,  I was c o n s t a n t l y  encourage  by t h e  h i g h  l e v e l  of 

awareness  of t h e  s h o r t a g e  of f u e l ,  f o d d e r ,  c o n s t r u c t i o n  wood, and p a s t u r e  which 

most  peop le  expressed .  

However i t  is  c r u c i a l  t o  unders t and  t h a t  t h i s  awareness  v a r i e s  from a r e a  t o  

a r e a .  Awareness i s  h igh  o n l y  where d e f o r e s t a t i o n  and s o i l  e r o s i o n  have become 

p a r t i c u l a r l y  s e v e r e .  Although much of Nepa l ' s  midd le  h i l l s  f a l l  i n  t h i s  

c a t e g o r y ,  a r e a s  c l o s e  t o  t h e  h e a v i l y  f o r e s t e d  Mahabharat  Lekh as w e l l  a s  

p a r t i c u l a r  v i l l a g e s  n e a r  adequa te  f o r e s t  p a t c h e s ,  a r e  no t  y e t  d e p l e t e d  enough f o r  

t h e  l o c a l  r e s i d e n t s  t o  be s e r i o u s l y  concerned w i t h  d e f o r e s t a t i o n  and s o i l  

e r o s i o n .  The degree  of awareness  d i f f e r s  a c c o r d i n g  t o  watershed c o n d i t i o n s  a s  

w e l l  a s  on t h e  b a s i s  of t h e  l o c a l i z e d  f o r e s t r y  and l a n d s l i d e  c o n d i t i o n s . l l  

Awareness of t h e  need f o r  r e s o u r c e s  c o n s e r v a t i o n  a l s o  d i f f e r s  a c c o r d i n g  t o  

p e o p l e s  exposure  t o  t h e  e c o l o g i c a l  c o n c e p t s  t h a t  r e l a t e  t h e  occurance  of 

l a n d s l i d e s ,  t h e  a v a i l a b i l i t y  of p a s t u r e  and f o d d e r ,  and t h e  r e l i a b i l i t y  of water 

s o u r c e s  t o  t h e  problem of d i m i n i s h i n g  f o r e s t s .  Programs of t h e  GON, however, 

have i n c r e a s e d  peop les '  awareness  of t h e s e  e c o l o g i c a l  c o n n e c t i o n s  i n  some a r e a s .  

11 This  c o n c l u s i o n  i s  suppor ted  by t h e  R o c k e f e l l e r  team's Study of H i l l  
A g r i c u l t u r e  i n  Nepal  i n  which t h e y  have w r i t t e n ,  " I n  s u b s i s t e n c e  farming 
sys tems most  changes can be made on ly  a f t e r  s u f f i c i e n t  p r e s s u r e  has  b u i l t  up 
w i t h i n  t h e  system. A farmer  w i l l  no t  p l a n t  fodder - fue l  trees i f  a l t e r n a t e  
s o u r c e s  of  feed a r e  a v a i l a b l e  c l o s e  by . . . A r e l e v a n t  and a c c e p t a b l e  change 
i n  one l o c a l i t y  may t h u s  be premature  i n  terms of farmer  a c c e p t a n c e  i n  t h e  
next. '  P. 98. 



It was encouraging t o  t a l k  w i t h  many n o n l i t e r a t e  h i l l  peop le  who were e a g e r  

t o  conduct  c o n s e r v a t i o n  and r e p l a n t a t i o n  measures  i n  o r d e r  t o  p reven t  l a n d s l i d e s  

and i n c r e a s e  t h e i r  s t o c k  of fodder  and fuelwood.l /  

Where awareness  of e c o l o g i c a l  p r o c e s s e s  i s  h igh ,  t h e r e  i s  a l s o  a  f e l t  need 

f o r  i n c r e a s e d  fodder  and f u e l  t r e e s  a s  w e l l  a s  methods t o  check e r o s i o n .  I n  t h e  

approx imate ly  20 panchayats  surveyed,  t h e  r e q u e s t  f o r  f r u i t ,  fodder  and f u e l  

s e e d l i n g s  was i n e v i t a b l y  ranked a s  always one of t h e  g r e a t e s t  community needs  

wherever n a t u r a l  r e s o u r c e s  were s c a r c e .  A s  i s  d i s c u s s e d  below, t h i s  f e l t  need 

f o r  more f u e l  and fodder  r e s o u r c e s  h a s  i n  some a r e a s  even r e s u l t e d  i n  l o c a l l y  

i n i t a t e d  p r o j e c t s  even though i n i t i a l  r e s i s t a n c e  t o  change i n  t r a d i t i o n a l  

behav io r  p a t t e r n s  i s  common. Of a d d i t i o n a l  importance t o  t h e  RCU p r o j e c t s  d e s i g n  

i s  t h a t  t h e  survey conducted f o r  t h i s  r e p o r t  s u b s t a n t i a t e s  t h e  f i n d i n g s  of 

p r e v i o u s  s u r v e y s  concern ing  t h e  o t h e r  h i g h e s t  f e l t  needs  i n  r u r a l  a r e a s .  These 

a r e :  

1. i r r i g a t i o n  

2. d r i n k i n g  wa te r  p r o j e c t s  

3.  e d u c a t i o n  

4. r o a d s  and suspens ion  b r i d g e s ,  and 

5. h e a l t h  f a c i l i t i e s .  

The f a c t  t h a t  t h e r e  i s  a  growing awareness among Nepalese  h i l l  f a rmers  of t h e  

problems of d e f o r e s t a t i o n  and s o i l  e r o s i o n  and a  f e l t  need f o r  c o n s e r v a t i o n ,  

c o n s i d e r a b l y  enhances t h e  RCU p r o j e c t s '  chances  of success .  However, t h e r e  is  

s t i l l  a  need t o  i n c r e a s e  t h e  sp read  and t h e  s o p h i s t i c a t i o n  of t h i s  " c o n s e r v a t i o n  

consciousness" through a  v a r i e t y  of formal and non-formal educat ional  s t r a t e g i e s .  

It i s  c l e a r  t h a t  c o n s e r v a t i o n  p r o j e c t s  w i l l  on ly  be s u c c e s s f u l  i n  Nepal t o  t h e  

e x t e n t  t h a t  t h e y  a r e  thorough ly  unders tood by t h e  i n d i v i d u a l  farmers .  Some 

methods f o r  implementing c o n s e r v a t i o n  e d u c a t i o n  a r e  sugges ted  i n  t h e  nex t  

s e c t i o n .  

C. E x a m ~ l e s  of Communitv Conserva t ion  A c t i v i t i e s  

While t h e  number is  s t i l l  s m a l l ,  t h e r e  a r e  some n o t a b l e  examples of l o c a l l y  

sponsored c o n s e r v a t i o n  a c t i v i t i e s  throughout  Nepal. These i n c l u d e  community 

p r o t e c t e d  f o r e s t s  a s  w e l l  a s  community e s t a b l i s h e d  n u r s e r i e s  and o rchards .  

1/ I was e s p e c i a l l y  p l e a s e d  when one o l d  Tamang woman exp la ined  t o  me t h a t  i f  
t h e  t r e e s  remaining above h e r  v i l l a g e  were c u t ,  a  l a n d s l i d e  might cover  h e r  
home. 



These many a c t i v i t i e s  t h a t  go beyond t h e  normal p l a n t i n g  of i n d i v i d u a l  o r c h a r d s  

and fodder - t r ee  s e e d l i n g s  t a k e  p l a c e  t o  a  l i m i t e d  e x t e n t  throughout  t h e  country .  

The importance  of t h e s e  loca l ly - sponsored  a c t i v i t i e s  f o r  t h e  RCU p r o j e c t  i s  

twofo ld :  

1. t h e y  p rov ide  c o n c r e t e  ev idence  of t h e  w i l l i n g n e s s  of some communities t o  

suppor t  t h e i r  own c o n s e r v a t i o n  a c t i v i t i e s  even under t h e  p r e s e n t  f o r e s t  

p o l i c y  and 

2. t h e y  s e r v e  a s  a  model f o r  workable systems of community management, t h e  

a n a l y s i s  of which i n c r e a s e s  our  unders tand ing  of how community 

c o n s e r v a t i o n  a c t i v i t i e s  can be f o s t e r e d  i n  p r o j e c t  a r e a .  

Example A: Bagar v i l l a g e  p r o t e c t e d  f o r e s t :  A modera te ly  weal thy C h e t r i  

l a n d l o r d  i n i t i a t e d  t h i s  p r o j e c t  i n  Dhanauri  Panchayat ( i n  t h e  Dang V a l l e y )  

about  s i x  y e a r s  ago. For t h e  f i r s t  yea r  o r  two t h i s  l a n d l o r d  worked a l o n e  t o  

c o n s e r v e  a  l o c a l  f o r e s t  of s a l  t r e e s  ( c o v e r i n g  approx imate ly  5 sq .  ml . ) .  

I n i t i a l l y ,  t h e r e  was c o n s i d e r a b l e  o p t i o n  t o  him f r a n  some of t h e  l o c a l  peop le  

who were prevented from c u t t i n g  t r e e s  o r  fodder  from t h e  main p a r t  of t h e  

f o r e s t .  But when t h e  l o c a l  people  saw t h e  e x t e n t  of n a t u r a l  r e g e n e r a t i o n  

which took  p l a c e ,  t h e y  began t o  suppor t  h i s  e f f o r t s .  Now t h e  v i l l a g e r s  who 

l i v e  around t h e  f o r e s t  (which do n o t  e x a c t l y  c o i n c i d e  wi th  panchayat o r  ward 

boundar ies )  s u p p o r t  f o u r  f u l l - t i m e  f o r e s t  watchmen. These watchmen n o t  on ly  

guard t h e  f o r e s t  b u t  a l s o  work on i r r i g a t i o n  d i t c h e s  and keep l i v e s t o c k  o u t  

of f i e l d s .  Each watchman i s  g iven  16 m u r i s  of unhusked r i c e  (0800 KG.) and 

16 mur i s  of mustard o i l  s e e d s  (each  mur i  f e t c h e s  R s  200-400). The amount 

contributed by each family var ies  according to income but average 1 pathi  

1/20  - mur i )  pe r  family .  Grazing i s  a l lowed on t h e  edges of t h e  f o r e s t ,  but  no 

lopp ing  o r  c u t t i n g  i s  a l lowed i n  t h e  f o r e s t  proper .  The f o r e s t  l o o k s  ve ry  

h e a l t h y  and has  become s o  t h i c k  i n  t h e  middle  t h a t  i t  now harbours  l e o p a r d s  

t h a t  a r e  beg inn ing  t o  k i l l  f a rmer ' s  l i v e s t o c k .  While t h i s  p r o j e c t  r e c e i v e d  

t h e  u n o f f i c i a l  b l e s s i n g  of t h e  panchayat ( t h e  l a n d l o r d  was a  ward 

r e p r e s e n t a t i v e )  and t h e  F o r e s t  Department,  n e i t h e r  of t h e s e  bod ies  d i r e c t l y  

p a r t i c i p a t e d  i n  i t s  development.  There a r e  a l s o  s e v e r a l  o t h e r  c o m u n i t y -  

p r o t e c t e d  f o r e s t s  of t h i s  n a t u r e  i n  t h e  Dang V a l l e y ,  i n c l u d i n g  one a t  Hapur 

t h a t  has  been o p e r a t i n g  f o r  over  20 y e a r s .  

I n  a d d i t i o n ,  t o  t h e  l eopard  problem, t h e  Bagar v i l l a g e  community has  

encoun te red  t h e f t  f r a n  ne ighbor ing  v i l l a g e s  t h a t  have no t  r e g e n e r a t e d  t h e i r  



own f o r e s t s .  The l o c a l  people  want the  a u t h o r i t y  t o  f i n d  o f f e n d e r s  a s  w e l l  

a s  pe rmiss ion  t o  u t i l i z e  some of t h e i r  now-abundant f o r e s t  r e s o u r c e s  

s e l e c t i v e l y .  I f  t h i s  f o r e s t  were o f f i c i a l l y  g iven t o  t h e  community a s  a  

Panchayat P r o t e c t e d  F o r e s t  (under  t h e  new law, d e s c r i b e d  below) i t  should  be  

p o s s i b l e  f o r  bo th  of t h e s e  r e q u e s t s  t o  be g ran ted .  (Perhaps  t h e  Panchayat 

could  t h e n  a l s o  i s s u e  an expens ive  permit  t o  t o u r i s t s  f o r  hun t ing  t h e  

l eopard!  ) 

Example B: Banskharka Panchayat  F o r e s t  and Nursery:  Another c o n s e r v a t i o n  

p r o j e c t  was s t a r t e d  by t h e  Pradhan Pancha (Mr. Laksman Man Tamang) of 

Banskharka Panchayat (3,000 - 8,000 f t .  i n  a l t i t u d e )  two days walk from 

Chautara  o r  Panchkal on t h e  I n d r a w a t i  catchment i n  Sindhu Palchok.  About 8 

y e a r s  ago he s t a r t e d  a  program of p r o t e c t i n g  f o r e s t s  w i t h i n  h i s  panchayat 

(which c o n s i s t e d  mos t ly  of s a l ) .  Many v i l l a g e r s  were d i s p l e a s e d  wi th  t h e  

r e s t r i c t i o n s  he placed on t h e  c u t t i n g  of g reen  wood; bu t  he managed t o  coax 

v i l l a g e r s  i n t o  forming in fo rmal  " p r o t e c t i o n  committees",  i n  which each 

p a r t i c i p a t i n g  f a m i l y  took t u r n s  i n  e n f o r c i n g  t h e  f o r e s t  r e s t r i c t i o n s .  A s  t h e  

f o r e s t  r e s o u r c e s  r e g e n e r a t e d  and t h e  abundance of fodder  i n c r e a s e d ,  t h e  v a s t  

m a j o r i t y  of v i l l a g e r s  came t o  approve t h e  p r o j e c t .  The remaining d i s s e n t e r s  

a r e  mos t ly  p o l i t i c a l  r i v a l s  who c la im they have p r i v a t e  r i g h t s  t o  some of t h e  

f o r e s t  land.  But most v i l l a g e r s  suppor t  t h i s  p r o j e c t  t o  such an e x t e n t  t h a t  

t h e y  now pay s a l a r i e d  watchmen i n  each ward t o  p r o t e c t  t h e  f o r e s t s .  Each 

household c o n t r i b u t e s  R s .  2-4 p e r  month, accord ing  t o  t h e i r  w e a l t h ,  and each 

watchmen r e c e i v e s  between Rs. 90 and Rs. 150 per month, depending on t h e  

w e a l t h  of h i s  w a r d l v i l l a g e .  Banskharka i s  now known t o  have t h e  b e s t  f o r e s t s  

i n  t h e  a r e a ,  and l o c a l  people  t a k e  c o n s i d e r a b l e  p r i d e  i n  t h e i r  accomplish- 

ment. A number of ne ighbor ing  panchayats  t h a t  have r e c e n t l y  i n s t i t u t e d  t h e i r  

own f o r e s t  p r o t e c t i o n  schemes a r e  now a c t i v e l y  competing wi th  t h e  Banskharka 

model. 

With t h e  a s s i s t a n c e  and encouragement of t h e  D i v i s i o n a l  F o r e s t  O f f i c e r  , 
M r .  T e j  Bahadur Singh Mahat, and t h e  Austra l ian-Nepal  F o r e s t r y  P r o j e c t ,  t h e  f 

Banskharka Pradhan Panch b u i l t  h i s  own n u r s e r y  two y e a r s  ago. The n u r s e r y  

b u i l d i n g ,  w a l l s ,  and p l o t s  were b u i l t  e n t i r e l y  wi th  l a b o r  and m a t e r i a l  

donated by t h e  v i l l a g e r s  ( e q u i v a l e n t  t o  Rs. 30,000 worth  of m a t e r i a l s  and 

l a b o r ) .  The F o r e s t  Department provided t h e  p i p e ,  s e v e r a l  bags of cement, 

some seed ,  and exper ienced  foremen. L a s t  yea r  t h i s  n u r s e r y  d i s t r i b u t e d  



approx imate ly  60,000 s e e d l i n g s  t o  Banskharka and ne ighbor ing  panchayats .  

This  panchayat b u i l t  n u r s e r y  h a s  a l s o  i n s p i r e d  ne ighbor ing  panchyats  t o  beg in  

b u i l d i n g  t h e i r  own n u r s e r i e s  wi th  F o r e s t  Department a d v i c e  and a s s i s t a n c e .  

The main problems faced  by t h e  Banskharka p r o j e c t  a r e  f i n a n c i a l  and 

j u r i s d i c t i o n a l .  S ince  t h e  c o s t  of m a i n t a i n i n g  t h e i r  own f o r e s t  guards  and 

n u r s e r y  is  s u b s t a n t i a l ,  v i l l a g e  l e a d e r s  have r e q u e s t e d  c o s t - s h a r i n g  

arrangements  w i t h  t h e  F o r e s t  Department. I f  t h e  f o r e s t s  could  be tu rned  over  

t o  t h e  v i l l a g e  o f f i c i a l l y  and i f  they  could  be g iven  a u t h o r i t y  t o  f i n e  

o f f e n d e r s  and i s s u e  pe rmi t s  f o r  wood c u t t i n g  they  would r e c e i v e  a d d i t i o n a l  

rewards  f o r  t a k i n g  t h e  i n i t i a t i v e  t o  s o l v e  t h e i r  own problems wi th  n a t u r a l  

r e s o u r c e s .  

Example C: Jyamire  F o r e s t  Department Nursery:  About two y e a r s  ago t h e  DFO 

b u i l t  a  n u r s e r y  i n  t h e  l a r g e l y  Brahman v i l l a g e  of  Jyamire ,  about  one d a y ' s  

walk from Chau ta ra  i n  Sindhu Palchok.  When t h e  f i r s t  ba tch  of over  100,000 

s e e d l i n g s  was p l a n t e d  i n  t h e  s c r u b  s l o p e  su r round ing  t h e  n u r s e r y ,  t h e r e  was 

c o n s i d e r a b l e  o p p o s i t i o n  from t h e  ne ighbor ing  v i l l a g e .  These v i l l a g e r s  

o b j e c t e d  t h a t  i f  t h e i r  c a t t l e  were prevented f r a n  g r a z i n g  on t h i s  l a n d ,  t h e  

c a t t l e  would d i e  and t h e i r  economy would be des t royed .  I n  f a c t ,  over  t h e  

nex t  y e a r  a  l a r g e  pe rcen tage  of c a t t l e  were l o s t  on high r i d g e s  where t h e s e  

peop le  were now f o r c e d  t o  herd .  However, when w i n t e r  a r r i v e d  and t h e  

v i l l a g e r s  were g i v e n  pe rmiss ion  t o  c u t  t h e  new g r a s s  fodder  on t h e  p l a n t a t i o n  

a r e a ,  t h e y  d i s c o v e r e d  t h a t  t h e y  had c o n s i d e r a b l y  more fodder  f o r  s t a l l  

f e e d i n g  than  i n  t h e  p a s t .  This  l e d  them t o  i n v e s t  i n  s t a l l - f e d  b u f f a l o e s .  

The r e s u l t  has been an increase  i n  the amount of  mi lk  products they produce 

a s  w e l l  a s  an  i n c r e a s e  i n  u s a b l e  manure, s i n c e  t h e  manure of s t a l l - f e d  

b u f f a l o e s  i s  n o t  d i s t r i b u t e d  over  p a s t u r e  a r e a s .  The people  ne ighbor ing  

Jyamire  now g i v e  s t r o n g  suppor t  t o  t h e  nurse ry .  I n  a d d i t i o n  t o  v o l u n t e e r i n g  

t h e i r  h e l p  i n  e x t e n d i n g  t h e  p l a n t a t i o n  a r e a ,  t h e y  have a l s o  formed a  

committee t o  p r o t e c t  some of t h e i r  f o r e s t  r e s o u r c e s  below t h e  n u r s e r y .  

ExampleD : Tupche Small Farmer Group Orchard:  The A g r i c u l t u r a l  Development 

Bank has  e s t a b l i s h e d  a  S n a l l  Farmer C r e d i t  Group program i n  Tupche and 

Manikamana Panchaya t s ,  Nuwakot D i s t r i c t  w i t h  FA0 a s s i s t a n c e .  One Group, 

No. 8 has  s t a r t e d  a  community o rchard .  T h i s  group c o n s i s t s  of f a rmers ,  a l l  

Brahman, most of whom own l e s s  than  8 r o p a n i e s  (1  a c r e )  of l and .  When 

members of t h i s  group were n e g o t i a t i n g  a  l o a n  f o r  t h e i r  o rchard  they  faced  a  



problem i n  o b t a i n i n g  s u i t a b l e  community waste  land.  A s  t h e  f o r e s t  and l and  

r e g u l a t i o n s  would n o t  a l l o w  them t o  purchase  o r  l e a s e  government l a n d ,  t h e y  

had t o  u t i l i z e  waste  l a n d  belonging t o  members of t h e  group. With t h e  

a s s i s t a n c e  of l o c a l  o f f i c i a l s ,  they  were a b l e  t o  expand t h e  boundar ies  of 

t h e s e  p r i v a t e  p l o t s  t o  cover  some a d j o i n i n g  waste l and  and t o  purchase  one 

p l o t  from a n o t h e r  farmer  who owned l and  i n  t h i s  a r e a .  Adding t h e i r  own l a b o r  

t o  t h e  l a b o r  h i r e d  under a  long-term low- in te res t  l o a n  from t h e  ADB, t h e y  

t h e n  c o n s t r u c t e d  a  rock w a l l  around t h e  o rchard  a r e a .  Here they  have been 

p l a n t i n g  f r u i t  t r e e  s e e d l i n g s  t h a t  t h e y  purchased from t h e  A g r i c u l t u r a l  

Department 's  h o r t i c u l t u r e  s e c t i o n .  With each  member c o n t r i b u t i n g  Rs. 4 p e r  

month, t h e y  have pooled r e s o u r c e s  t o  h i r e  a  poor l a b o u r e r  t o  p r o t e c t  t h e  

o rchard  f r m  l i v e s t o c k  and t o  do t h e  n e c e s s a r y  ga rden ing .  While t h e  p r o j e c t  

was i n i t i a t e d  under t h e  guidance of t h e  ADB's r e s e a r c h  o f f i c e r  i t  has been 

implemented e n t i r e l y  by t h e  group members themselves .  Th i s  group,  a s  w e l l  a s  

many of t h e  o t h e r  s m a l l  farmer  groups  i n  t h i s  panchayat ,  i s  i n t e r e s t e d  i n  

expanding o rchard  programs t o  o t h e r  a r e a s ,  but  u n t i l  they  can buy o r  l e a s e  

t h e  n e c e s s a r y  l a n d ,  t h e y  w i l l  be unab le  t o  do so. 

It i s  a l s o  worth n o t i n g  t h a t  a s i d e  from i n s p i r i n g  t h e  o rchard  p r o j e c t ,  

t h e  % a l l  Farmer Group program i n  Tupche has encouraged c o n s e r v a t i o n  

a c t i v i t i e s  i n  o t h e r  ways. By f a r  t h e  m a j o r i t y  of l o a n s  t h a t  t h e  Tupche 

groups  have secured  have been f o r  m i l k  b u f f a l o e s .  While t h e r e  is a  y e t  

r e l a t i v e  abundance of fodder  t r e e s  on p r i v a t e l y  r e g i s t e r e d  l and  i n  Tupche , 
t h e  r e c e n t  growth i n  t h e  b u f f a l o  p o p u l a t i o n  has  s t i m u l a t e d  v i l l a g e r s '  

i n t e r e s t  i n  t h e  p l a n t i n g  of fodder  t r e e s  a s  w e l l  a s  i n  t h e  c o n s e r v a t i o n  of 

t h e i r  e x i s t i n g  community f o r e s t  r e s o u r c e s .  

D. The Change P r o c e s s :  Community O r g a n i z a t i o n  and t h e  Role  of  Community 

Leaders  

From t h e s e  and o t h e r  u n c i t e d  examples i t  i s  c l e a r  t h a t  a l t h o u g h  fa rmers  a r e  

o f t e n  aware of t h e  problem of d e f o r e s t a t i o n  and s o i l  e r o s i o n  t h e  a c u t a l  p r o c e s s  

of changing behav iour  p a t t e r n s  th rough  t h e  implementa t ion of c o n s e r v a t i o n  

a c t i v i t i e s  encoun te r  i n i t i a l  r e s i s t a n c e .  The degree  of r e s i s t a n c e  o b v i o u s l y  

d i f f e r s  a c c o r d i n g  t o  t h e  type  of c o n s e r v a t i o n  a c t i v i t y  as well as accord ing  t o  

t h e  e c o l o g i c a l  and s o c i a l  c o n d i t i o n s  p r e v a l e n t  i n  t h e  a r e a .  Some a c t i v i t i e s ,  

s u c h  a s  p l a n t i n g  f r u i t  and fodder  t r e e s  on p r i v a t e  o r  group-owned waste  l and  on ly  



r e q u i r e  m o t i v a t i n g  t h e  farmer  t o  p l a n t  and p r o t e c t  t h e  s e e d l i n g s .  But o t h e r  

a c t i v i t i e s  such a s  p r o t e c t i n g  neighborhood f o r e s t s  and c o n v e r t i n g  v a s t  t r a c t s  of 

p a s t u r e  l and  i n t o  p l a n t a t i o n  can r e q u i r e  c o n s i d e r a b l y  more pe rsuas ion  and 

demonstra t ion.  These l a t t e r  type of a c t i v i t i e s  w i l l  invo lve  fa rmers  i n  a  more 

fundamental  change of t r a d i t i o n a l  p r a c t i c e  - o f t e n  a  change t h a t  t h e  farmer f e a r s  

w i l l  t h r e a t e n  h i s  l i v e l i h o o d  d e s p i t e  h i s  concern wi th  c o n s e r v a t i o n .  

The examples examined here  sugges t  t h a t  t h e s e  more e x t e n s i v e  c o n s e r v a t i o n  

p r o j e c t s  r e q u i r e  s t r o n g  l o c a l  l e a d e r s h i p  e s p e c i a l l y  i n  t h e  i n i t i a l  s t a g e s .  I n  

t h e  c a s e s  d i s c u s s e d  t h e  s u c c e s s  of a  p r o j e c t  depended on a  l o c a l  l e a d e r  t a k i n g  

t h e  i n i t i a t i v e  t o  s t a r t  t h e  p r o j e c t  and us ing  h i s  a u t h o r i t y  t o  m o b i l i z e  

community a c t i o n  i n  s p i t e  of o p p o s i t i o n .  Th is  s u g g e s t s  t h a t  a  RCU p r o j e c t  i s  

more l i k e l y  t o  meet w i t h  success  i f  an e f f o r t  is made t o  implement t h e  p r o j e c t  

through l o c a l  l e a d e r s .  

The p o s s i b l e  d i sadvan tage  of working through l o c a l  l e a d e r s  i s  t h a t  e i t h e r  

through t h e  f a i r l y  widespread e x i s t e n c e  of v i l l a g e  f a c t i o n a l i s m  o r  through t h e  

l e a d e r ' s  i d e n t i f i c a t i o n  wi th  l o c a l  e l i t e s ,  some people could  be u n f a i r l y  excluded 

from p a r t i c i p a t i o n  i n  c o n s e r v a t i o n  a c t i v i t i e s .  But s i n c e ,  a s  w i l l  be d i s c u s s e d  

i n  more d e t a i l  below, t h e  b e n e f i t s  of t h e s e  community p r o j e c t s  seems t o  be f a i r l y  

e q u a l l y  d i s t r i b u t e d ,  it  i s  my op in ion  t h a t  t h i s  p o s s i b l e  d i sadvan tage  would be 

o f f s e t  by t h e  e f f e c t i v e n e s s  of l o c a l  l e a d e r s  i n  mobi l i z ing  community a c t i o n .  I f  

RCU community a c t i v i t i e s  fo l low t h e  p a t t e r n  of t h e  examples examined h e r e ,  i t  

seems l i k e l y  t h a t  a f t e r  an i n i t i a l  1 t o  4 y e a r s  p e r i o d ,  t h e  b e n e f i t s  of 

c o n s e r v a t i o n  a c t i v i t i e s  w i l l  become apparan t  t o  a l l  and t h a t  they  w i l l  soon 

r e c e i v e  t h e  f u l l  suppor t  of t h e  m a j o r i t y  of t h e  community. Th is  s u g g e s t s  t h a t  

whi le  l o c a l  l e a d e r s  a r e  e s p e c i a l l y  impor tan t  i n  t h e  i n i t i a l  phases  of a  p r o j e c t ,  

a  peop les '  e v e n t u a l  p e r c e p t i o n  of t h e  b e n e f i t s  they  were r e c e i v i n g  h e l p s  t o  

i n s u r e  t h e i r  p a r t i c i p a t i o n  i n  t h e  on-going implementat ion of t h e  p r o j e c t .  I n  

a d d i t i o n ,  inter-community compet i t ion  over  r e s o u r c e s  u t i l i z a t i o n  r i g h t s ,  could be 

r e i n f o r c e d  by t h e  demarcat ion of l o c a l  f o r e s t s  a s  panchayat p r o t e c t e d  f o r e s t s .  

T h i s  would t h e n  s e r v e  t o  i n c r e a s e  l o c a l  m o t i v a t i o n  t o  p r o t e c t  r e s o u r c e s  f o r  

o u t s i d e r s .  

A community's a b i l i t y  t o  o r g a n i z e  i t s e l f  f o r  c o n s e r v a t i o n  measures v a r i e s  

accord ing  t o  t h e  l o c a l  p o l i t i c a l  s i t u a t i o n ,  t h e  a u t h o r i t y  and c r e d i b i l i t y  of i t s  

l e a d e r s ,  and t h e  l e v e l  a t  which o r g a n i z a t i o n  t a k e s  p lace .  However, t h e  r e s e a r c h  

f o r  t h i s  r e p o r t  i n d i c a t e s  t h a t  i f  t h e r e  i s  s u f f i c i e n t  m o t i v a t i o n ,  no overwhelming 

l o c a l  p o l i t i c a l  o b s t a c l e s ,  and some f l e x i b i l i t y  i n  t h e  l e v e l  and form of 

o r g a n i z a t i o n ,  a wide v a r i e t y  o f  e t h n i c  g roups  and mixed p o p u l a t i o n s  are a b l e  



t o  o r g a n i z e  themse lves  e f f e c t i v e l y .  Some s p e c i f i c  s u g g e s t i o n s  r e g a r d i n g  

l o c a l  o r g a n i z a t i o n a l  fo rmat ion  a r e  g i v e n  i n  S e c t i o n  I V .  

E. F a c t o r s  Which Can A c c e l e r a t e  Awareness Of E c o l o g i c a l  Problems and 

Adoption of Conserva t ion  A c t i v i t i e s  

The examples of community c o n s e r v a t i o n  a c t i v i t i e s  examined above i l l u s t r a t e  

k i n d s  of  community a c t i o n  t h a t  have occur red  w i t h i n  t h e  p r e s e n t  F o r e s t  

R e g u l a t i o n s  and wi thou t  t h e  b e n e f i t  of major  o u t s i d e  suppor t  such a s  t h a t  

proposed i n  t h e  RCU p r o j e c t .  The new (1977) F o r e s t  Amendment Act and t h e  s u p p o r t  

t h a t  w i l l  be provided i n  t h e  RCU p r o j e c t  w i l l  undoubtedly  i n c r e a s e  t h e  s o c i a l  

f e a s i b i l i t y  of  c o n s e r v a t i o n  a c t i v i t i e s .  The p o t e n t i a l s  t h a t  t h e s e  new measures  

c a r r y  a r e  b r i e f l y  d i s c u s s e d  here .  

1. 1977 F o r e s t  Amendment Act 

On September 7 ,  1977 (Bhadra 22 ,  2034, Nepal B a j a p a t r a ,  Vol. 27 ,  No. 2 5 )  

H i s  Majes ty  enac ted  t h e  F o r e s t  ( F i r s t  Amendment) Act. In  Chap te r  5 of t h e  

Ac t ,  4 c a t e g o r i e s  of f o r e s t s  a r e  d e s i g n a t e d  which can be e n t r u s t e d  t o  

community c o n t r o l .  These i n c l u d e :  

a .  Panchayat  F o r e s t :  "Any governmental  f o r e s t  a r e a  o r  any p a r t  t h e r e o f ,  

which has  been rendered waste  o r  c o n t a i n s  o n l y  stumps,  may be e n t r u s t e d  

by His M a j e s t y ' s  Government t o  any v i l l a g e  panchayat on p r e s c r i b e d  terms 

and c o n d i t i o n s  f o r  r e f o r e s t a t i o n  i n  t h e  i n t e r e s t  of t h e  v i l l a g e  

community, and such f o r e s t s  s h a l l  be c a l l e d  Panchayat Fores ts ."  

b. Panchayat-Protected F o r e s t s :  "Governmental f o r e s t s  i n  any area o r  

p a r t  t h e r e o f  may be e n t r u s t e d  by His Majes ty ' s  Government t o  any l o c a l  

panchayat on p r e s c r i b e d  terms and c o n d i t i o n s  f o r  t h e  purpose of  

p r o t e c t i o n  and p roper  management, and such f o r e s t s  s h a l l  be c a l l e d  

Panchayat-Protected Fores ts ."  

c .  R e l i g i o u s  F o r e s t s :  "Any governmental  f o r e s t  o r  p a r t  t h e r e o f  l o c a t e d  

a t  any p l a c e  of  r e l i g i o u s  importance  may be e n t r u s t e d  by H i s  Majes ty ' s  

Government t o  any r e l i g i o u s  i n s t i t u t i o n  on p r e s c r i b e d  terms and 

c o n d i t i o n s  f o r  t h e  purpose  of p r o t e c t i o n  and proper  management, and s u c h  

f o r e s t s  may be c a l l e d  R e l i g i o u s  Fores ts ."  

d. C o n t r a c t  F o r e s t s :  "Any governmental  f o r e s t  i n  any a r e a  o r  any p a r t  

t h e r e o f  which is  devoid  of t r e e s ,  o r  has  on ly  s t r a y  t r e e s ,  may be 

e n t r u s t e d  by H i s  Majes ty ' s  Government t o  any i n d i v i d u a l  o r  agency on 



p r e s c r i b e d  terms and c o n d i t i o n s  f o r  r e f o r e s t a t i o n  and f o r  p r o d u c t i o n  and 

consumption of f o r e s t  p r o d u c t s ,  and such f o r e s t  s h a l l  be c a l l e d  C o n t r a c t  

F o r e s t s  ." 
I n  S e c t i o n  31. "Adjud ica t ion" ,  t h e  Law a l s o  s t a t e s  t h a t  "The 

a p p r o p r i a t e  panchayat s h a l l  have t h e  power t o  hea r  c a s e s  r e l a t i n g  t o  

o f f e n s e s  pun i shab le  wi th  a  maximum amount of one hundred rupees  under 

t h i s  a c t ,  o r  i n v o l v i n g  a  c l a i m  of t h e  same amount i n  r e s p e c t  t o  Panchayat  

F o r e s t s  and Panchayat-Protected Fores ts ."  

These new c l a u s e s  mean t h a t  panchayats  conduct ing r e f o r e s t a t i o n  o r  

f o r e s t - p r o t e c t i o n  a c t i v i t i e s  wi th  suppor t  from t h e  RCU p r o j e c t  w i l l  have 

t h e s e  l a n d s  e n t r u s t e d  t o  them a s  p a r t  of t h e i r  community r e s o u r c e s  ( i . e .  

t h e  government cannot  come i n  and c u t  down t h e i r  t r e e s  f o r  use o u t s i d e  

t h e  community). I n  a l l  a r e a s  where r e s e a r c h  was conducted,  everyone 

q u e s t i o n e d  agreed  t h a t  t h i s  measure would c o n s i d e r a b l y  i n c r e a s e  t h e i r  

m o t i v a t i o n  f o r  conduct ing c o n s e r v a t i o n  a c t i v i t i e s .  The knowledge t h a t  

t h e s e  r e s o u r c e s  w i l l  belong e x c l u s i v e l y  t o  t h e  community a s  long a s  t h e  

community m a i n t a i n s  a p p r o p r i a t e  c o n s e r v a t i o n  p r a c t i c e s  w i l l  undoubtedly  

encourage panchayats  t o  p a r t i c i p a t e  i n  c o n s e r v a t i o n  a c t i v i t i e s .  

Likewise ,  t h e  c l e a r  d e s i g n a t i o n  of c e r t a i n  l a n d s  a s  r e l i g i o u s  f o r e s t s  

paves  t h e  way f o r  b e t t e r  p r o t e c t i o n  of t h e  r e s o u r c e s  on t h i s  land.  While 

many temples  and m o n a s t a r i e s  have been p r o t e c t i n g  f o r e s t s  i n  t h e i r  

v i c i n i t y  a l l  a l o n g ,  t h e r e  was no l e g i s l a t i v e  a u t h o r i t y  s a n c t i o n i n g  t h i s  

p r a c t i c e  and t h e  government was a t  l i b e r t y  t o  demarcate t h e s e  f o r e s t s  a s  

S t a t e  p r o p e r t y .  

O f  most importance  t o  A I D ' S  i n t e r e s t  i n  r each ing  t h e  smal l  f a rmer ,  is 

t h e  new c a t e g o r y  of Cont rac t  F o r e s t s .  I f  used j u d i c i o u s l y ,  t h i s  c l a u s e  

cou ld  a l l o w  t h e  F o r e s t  Department t o  c o n t r a c t  w i t h  smal l  f a r m e r s ,  

l a n d l e s s  peop le ,  and groups  such a s  t h e  ADB-sponsored S n a l l  Farmer C r e d i t  

groups  f o r  t h e  p l a n t a t i o n  and p r o t e c t i o n  of f r u i t  and fodder  t r e e  

o r c h a r d s .  I n  a d d i t i o n ,  t h i s  c l a u s e  could  be used t o  d e s i g n a t e  h e a v i l y  

eroded farm l a n d  a s  a p p r o p r i a t e  f o r  t h i s  k ind of c o n t r a c t .  

2. A d d i t i o n a l  I n p u t s  i n  t h e  RCU P r o j e c t  

The a d d i t i o n a l  development i n p u t s  planned i n  t h e  RCU p r o j e c t  should  a l s o  

c o n s i d e r a b l y  i n c r e a s e  t h e  s o c i a l  f e a s i b i l i t y  of t h e  p r o j e c t ,  p a r t i c u l a r l y  i f  

t h e s e  a r e  c o o r d i n a t e d  wi th  c o n s e r v a t i o n  a c t i v i t i e s .  It i s  my o p i n i o n  t h a t  

t h e  pr imary f o c u s  on c o n s e r v a t i o n  cou ld  be l o s t  i f  t h e  p r o j e c t  i s  d i l u t e d  



w i t h  t o o  many a d d i t i o n a l  i n p u t s .  On t h e  o t h e r  hand,  l i m i t e d  suppor t  f o r  

communities w i l l i n g  t o  engage i n  smal l - sca le  i r r i g a t i o n ,  d r i n k i n g  w a t e r ,  

p o u l t r y  and l i v e s t o c k ,  and r u r a l  works p r o j e c t s  would p rov ide  immediate 

b e n e f i t s  t o  h e l p  o f f s e t  t h e  de layed  b e n e f i t s  of r e s o u r c e  c o n s e r v a t i o n .  By 

l i n k i n g  t h e s e  a d d i t i o n a l  i n p u t s  t o  c o n s e r v a t i o n  p r o j e c t s  t o  t h e  e x t e n t  

a d m i n i s t r a t i v e l y  a d v i s a b l e  ( 1  .e. by having t h e  same community committee 

manage b o t h ) ,  and by s e l e c t i n g  s p e c i f i c  i n p u t s  on t h e  b a s i s  of each  

community's own d e s i r e s ,  t h e  RCU p r o j e c t  w i l l  no t  only  be i n c r e a s i n g  t h e  

chances  f o r  c o n s e r v a t i o n  programs t o  succeed,  but  w i l l  a l s o  be p r o v i d i n g  

needed i n p u t s  t o  improve t h e  s t a n d a r d  of l i v i n g  i n  t h e  p r o j e c t  a r e a . l /  

3. P a r t i c i p a t o r y  P l a n n i n g ,  T r a i n i n g  and E v a l u a t i o n  

The G O N ' s  new p o l i c y  of f o r e s t s  and t h e  RCU p r o j e c t ' s  emphasis on 

a d d i t i o n a l  community needs v a s t l y  i n c r e a s e s  t h e  scope f o r  l o c a l  p a r t i c i p a t i o n  

i n  t h e  c o n s e r v a t i o n  of Nepa l ' s  n a t u r a l  r e s o u r c e s .  A s  noted e a r l i e r  i n  t h e  

e x c e r p t  from t h e  S o i l  and Water Conserva t ion  Department '  s Program, t h i s  s o r t  

of  p a r t i c i p a t o r y  approach is  n o t  a  goa l  i n  i t s e l f  but  a  p r e c o n d i t i o n  f o r  

s u c c e s s f u l  c o n s e r v a t i o n  p r o j e c t s .  A s  Eckholm has  n o t e d ,  " I n  c o u n t r y  a f t e r  

c o u n t r y ,  t h e  same l e s s o n  has  been l e a r n e d :  t r e e - p l a n t i n g  programs a r e  most 

s u c c e s s f u l  when a  m a j o r i t y  of t h e  l o c a l  community is  deep ly  invo lved  i n  

p lann ing  and implementa t ion,  and c l e a r l y  p e r c e i v e s  i ts  s e l f - i n t e r e s t  i n  

s u c c e s s .  "2/  Community c o n s e r v a t i o n  is no t  an o p t i o n  t o  be exper imented 

w i t h  i n  t h e  h i l l s  of Nepal -- it is  t h e  only  v i a b l e  p o s s i b i l i t y  f o r  r e v e r s i n g  

t h e  d e g r a d a t i o n  of Nepal ' s  environment.  

1/ This  c o n c l u s i o n  is  t h e  same a s  t h a t  reached by t h e  FA0 i n  i t s  r e p o r t  e n t i t l e d  
"Mountain F o r e s t  Management f o r  Loca l  Community Development". On p. 13,  they  
w r i t e ,  "The needs  of t h e  r u r a l  communities i n  terms of f o r e s t r y  a r e  a t  many 
p l a c e s  c l o s e l y  l i n k e d  w i t h  t h e  o t h e r  needs ,  i . e .  d r i n k i n g  and i r r i g a t i o n  
w a t e r ,  t r a i l  improvement and i n t r o d u c t i o n  of new fodder  g r a s s  s p e c i e s .  
Besides  t h e  need f o r  fuelwood, t h e r e  i s  an impor tan t  r e q u e s t  f o r  t r e e s  w i t h  
m u l t i p u r p o s e  u t i l i t y ,  such a s  f r u i t  and fodder  t r e e s .  Any a s s i s t a n c e  
a c t i v i t y  must be fundamental ly  i n s p i r e d  by t h e  v e r y  p r e c i s e  r e q u e s t s  and 
o b s e r v a t i o n  of t h e  l o c a l  p o p u l a t i o n .  Any a s s i s t a n c e  programmes i n  t h i s  f i e l d  
must have a c e r t a i n  degree  of f l e x i b i l i t y  b u i l t  i n t o  it f o r  a d a p t i n g  i t s e l f  
t o  t h e  p e o p l e ' s  r equ i rements  promptly and s u f f i c i e n t l y "  . 

2/ (P. 109-110 Los ing  Ground.) 



However, t h e r e  a r e  many d i f f e r e n t  forms t h a t  community involvement can 

t ake .  Not a l l  of them w i l l  work e q u a l l y  w e l l ,  and none of them may work i n  

p a r t i c u l a r  v i l l a g e s  t h a t  a r e  c h a r a c t e r i z e d  by s e v e r e  s o c i a l  and economic 

r i v a l r i e s .  The t a s k  of t h e  RCU p r o j e c t  is  t o  exp lore  a s  many ways of 

encouraging community p a r t i c i p a t i o n  i n  development a s  i s  f e a s i b l e  w i t h i n  t h e  

Nepalese framework. This should  i n c l u d e  such s t r a t e g i e s  a s  having l o c a l  

people  p a r t i c i p a t e  i n  t h e  planning and e v a l u a t i o n  of c o n s e r v a t i o n  a c t i v i t i e s  

w i t h i n  t h e i r  own a r e a s  both  a t  t h e  v i l l a g e  and d i s t r i c t  l e v e l .  S p e c i f i c  

s u g g e s t i o n s  a long t h i s  l i n e  a r e  p resen ted  i n  Sec t ion  I V .  

F. Spread E f f e c t s  

The degree  t o  which c o n s e r v a t i o n  a c t i v i t i e s  w i l l  be adopted by communities 

a d j a c e n t  t o  t h e  p r o j e c t  a r e a  depends t o  some e x t e n t  on how t h e  p r o j e c t  i s  

implemented. However, judging from t h e  examples examined h e r e ,  t h e  p o t e n t i a l  f o r  

d i f f u s i o n  t o  ne ighbor ing  a r e a s  is  very  good. I n  Sindhu Palchok d i s t r i c t ,  w i t h  

t h e  encouragement of t h e  DFO, t h e  number of panchayats t h a t  have adopted some 

k ind  of f o r e s t  c o n s e r v a t i o n  has  i n c r e a s e d  from 3 t o  over  10. Likewise ,  f o l l o w i n g  

t h e  l e a d  of one panchayat t h a t  s e t  up i t s  own n u r s e r y ,  ano ther  two groups of 

panchayats  a r e  now i n  t h e  p rocess  of making t h e i r  own n u r s e r i e s  wi th  a s s i s t a n c e  

from t h e  F o r e s t  Department. 

These examples demonstra te  t h a t  c o n s e r v a t i o n  a c t i v i t i e s  i n  s e l e c t e d  

communities can and do spread  t o  o t h e r  communities. The t h r e e  f a c t o r s  which seem 

most important  t o  t h e  success  of t h i s  sp read  e f f e c t  a r e :  

1. t h e  encouragement of government o f f i c i a l s ,  

2. t h e  involvement of panchayat and d i s t r i c t  l e v e l  panchayat 

r e p r e s e n t a t i v e s ,  and 

3 .  s u f f i c i e n t  t ime. 

The l a s t  f a c t o r  of t ime is  e s p e c i a l l y  impor tan t .  The t ime o r d i n a r i l y  needed f o r  

a c o n s e r v a t i o n  a c t i v i t y  i n  one panchayat t o  be adopted by a n o t h e r  ( p e r h a p s  2-3 

y e a r s )  could be shor tened  u s i n g  l o c a l  l e a d e r s  a s  " e x t e n s i o n  agents"  and 

i n c r e a s i n g  p a r t i c i p a t i o n .  Never the less  it must be r e a l i z e d  t h a t  j u s t  a s  t h e  

rewards  from c o n s e r v a t i o n  p r o j e c t s  a r e  long-term so w i l l  be the  d i f f u s i o n  of 

c o n s e r v a t i o n  p r a c t i c e s  from one a r e a  t o  a n o t h e r .  



T h i s  unders tand ing  of t h e  k ind  of sp read  e f f e c t s  t h a t  can be expec ted  from 

t h e  RCU p r o j e c t  s u g g e s t s  t h a t  t h e  p r o j e c t  might  i n c r e a s e  t h e  sp read  by a c t i v e l y  

i n i t i a t i n g  a c t i v i t i e s  i n  r e s p o n s i v e  panchayats  throughout  s e v e r a l  s e l e c t e d  

wa te r sheds  o r  d i s t r i c t s .  I n  o t h e r  words i n s t e a d  of t r y i n g  t o  m o b i l i z e  a l l  wards 

and panchayats  w i t h i n  a  watershed f o r  c o n s e r v a t i o n  a c t i v i t i e s ,  i t  would seem more 

e f f i c i e n t  t o  t a k e  a  s c a t t e r e d  'shot-gun' approach over  l a r g e  a r e a s  t o  a l l o w  f o r  

t h e  maximum spread  e f f e c t  w i t h  t h e  minimum investment .  

D i s t r i b u t i o n  of B e n e f i t s  

A d e t a i l e d  a n a l y s i s  of t h e  d i s t r i b u t i o n  of b e n e f i t s  of t h e  RCU p r o j e c t  i s  of 

c o u r s e ,  no t  p o s s i b l e  a t  t h i s  s t a g e .  However, i t  i s  p o s s i b l e  t o  examine t h e  

p robab le  d i s t r i b u t i o n  of b e n e f i t s  accord ing  t o  c a t e g o r y  of development i n p u t .  

The a c t u a l  d i s t r i b u t i o n  of b e n e f i t s  w i l l  depend g r e a t l y  on t h e  s t r a t e g i e s  used 

f o r  implementing v a r i o u s  components of t h e  RCU p r o j e c t .  Research on d i s t r i b u t i o n  

of  b e n e f i t s  w i l l  be needed d u r i n g  t h e  d e s i g n  and implementa t ion s t a g e s  of t h e  

p r o j e c t  . 
1. P l a n t i n g  of  f r u i t ,  f o d d e r  f i r e  and t imber  t r e e s  on p r i v a t e  l a n d  

A s  t h i s  a c t i v i t y  w i l l  b r i n g  b e n e f i t s  i n  p r o p o r t i o n  t o  t h e  l and  owned, i t  

w i l l  mos t ly  f a v o r  l a r g e  landowners.  However, t h i s  can be o f f s e t  by making 

s p e c i a l  p r o v i s i o n s  f o r  c o n t r a c t i n g  waste  l a n d  t o  smal l  f a r m e r s ,  l a n d l e s s  

p e r s o n s ,  and s m a l l  farmer  groups .  Also ,  t o  t h e  e x t e n t  t h a t  l a r g e r  f a rmers  

w i l l  be a b l e  t o  r e l y  on p r i v a t e  s o u r c e s  of f u e l  and f o d d e r ,  a  g r e a t e r  

p e r c e n t a g e  of community r e s o u r c e s  should  be a v a i l a b l e  t o  smal l  s c a l e  

farmers .  

2. P r o t e c t i o n  of community f o r e s t s  

F u e l  and fodder  r e s o u r c e s  of community f o r e s t s  a r e  e q u a l l y  a v a i l a b l e  t o  

a l l  members of t h e  community. Since  l a r g e  fa rmers  r e q u i r e  more of t h e s e  

r e s o u r c e s  t h a n  do s m a l l  ones ,  i n i t i a l  r e s t r i c t i o n s  on t h e  c o l l e c t i o n  of 

f o r e s t  p roduc t s  w i l l  e f f e c t  t h e  l a r g e  farmer  more than  t h e  smal l  farmer .  But 

t h e  i n c r e a s e  i n  r e s o u r c e s  which w i l l  e v e n t u a l l y  r e s u l t  from p r o t e c t i o n  w i l l  

be e q u a l l y  a v a i l a b l e  t o  a l l .  To keep t h e  c o s t s  of f o r e s t  p r o t e c t i o n  

e q u i t a b l e ,  c a r e  w i l l  have t o  be t aken  t o  i n s u r e  t h a t  communities c o n t i n u e  t o  

use  s l i d i n g  s c a l e s  f o r  l o c a l  s u p p o r t  of f o r e s t  watchmen. 



However, some o c c u p a t i o n a l  c a s t e s  r e l y  on wood produc t s  f o r  t h e  

manufacture  and s a l e  of h a n d i c r a f t s ,  though t h e  number of t h e s e  people  i n  

most of t h e  middle  h i l l s  i s  smal l .  The p r o t e c t i o n  of f o r e s t s  w i l l  d e p r i v e  

t h e s e  people of some of t h e i r  income, but t h i s  could be compensated by 

off-farm employment i n  c o n s e r v a t i o n  a c t i v i t i e s .  Or a plan could be made 

whereby t imber  is  h a r v e s t e d  accord ing  t o  annual  growth r a t e s  f o r  use by those  

whose primary income is  wood product-dependent and more r e s o u r c e - e f f i c i e n t  

t o o l s  and methods could  be in t roduced.  

3. Community R e f o r e s t a t i o n  and Fodder Produc t ion  

Based on the  example of t h e  Jyamire  Fores t  Nursery and p l a n t a t i o n ,  i t  

seems t h a t  a f t e r  an i n i t i a l  adjus tment  per iod everyone,  and e s p e c i a l l y  t h e  

s m a l l e r  f a r m e r s ,  b e n e f i t s  from t h i s  a c t i v i t y .  A s  g raz ing  of l a r g e  h e r d s  of 

cows (and o t h e r  l i v e s t o c k )  r e q u i r e s  an amount of l a b o r  t h a t  only  l a r g e r  

fa rmers  can a f f o r d ,  t h e  p r e s e n t  system is biased i n  t h e i r  f avor .  However, 

t h e  swi tch  t o  s t a l l  f eed ing  of b u f f a l o e s  a l lows  smal l  farmers  t o  m a i n t a i n  a  

p r o p o r t i o n a t e l y  l a r g e r  number of p roduc t ive  l i v e s t o c k  i n  r e l a t i o n  t o  l a r g e  

fa rmers  than was p o s s i b l e  b e f o r e  t h e  r e d u c t i o n  t o  g r a z i n g  land and t h e  

i n c r e a s e  i n  g r a s s  and t r e e  fodder  r e s o u r c e s .  However, t o  i n s u r e  t h a t  smal l  

f a rmers  can make use  of t h i s  changed ba lance  of r e s o u r c e s  r e q u i r e s  t h a t  they  

be given c r e d i t  t o  purchase  b u f f a l o e s  ( such  a s  through t h e  smal l  farmer 

program) and t h a t  v e t e r i n a r y  s e r v i c e s  a r e  made a v a i l a b l e  so t h a t  t h e  

investment  is  no t  l o s t .  

Since  r e f o r e s t a t i o n  a c t i v i t i e s  w i l l  p rov ide  some off-farm employment, 

smal l  f a rmers  w i l l  a l s o  g a i n  a d d i t i o n a l  s o u r c e s  of income genera ted  by t h i s  

a c t i v i t y .  

4. I r r i g a t i o n  P r o j e c t s  

The primary b e n e f i c i a r i e s  of smal l -scale  i r r i g a t i o n  p r o j e c t s  w i l l  be 

t h o s e  fa rmers  who own o r  have s e c u r e  tenancy r i g h t s  on l and  t h a t  w i l l  be 

i r r i g a t e d .  T h i s  can on ly  be determined on a  case-by-case examinat ion of 

a r e a s  t o  be i r r i g a t e d .  Such a n  examinat ion can be included i n  t h e  

f e a s i b i l i t y  s t u d y  of i r r i g a t i o n  p r o j e c t  p r o p o s a l s  t o  make s u r e  t h a t  

s u f f i c i e n t  numbers of fa rmers  a r e  be ing  b e n e f i t e d .  Since t h e r e  i s  

c o n s i d e r a b l e  f ragmenta t ion  of land h o l d i n g s  and s i n c e  ve ry  l a r g e  land 

ho ld ings  i n  t h e  h i l l s  a r e  r a r e ,  t h e  chances  a r e  good t h a t  most i r r i g a t i o n  

p r o j e c t s  w i l l  b e n e f i t  many smal l  farmers  a s  w e l l  a s  l a r g e r  ones.  



5. Dr ink ing  Water P r o j e c t s  

Drinking wa te r  i s  of pr imary b e n e f i t  t o  t h e  women and c h i l d r e n  i n  t h e  

community. While s t a t i s t i c s  w i l l  on ly  be a v a i l a b l e  a f t e r  t h e  c u r r e n t  

AID-CEDA t ime  a l l o c a t i o n  s t u d y  i s  completed,  i t  is c l e a r  t h a t  it is  mos t ly  

women who c o l l e c t  and c a r r y  d r i n k i n g  w a t e r  - o f t e n  spending up t o  s e v e r a l  

h o u r s  of l a b o r  a  day i n  t h i s  a c t i v i t y .  The c o n s t r u c t i o n  of d r i n k i n g  wa te r  

system w i l l  t h u s  a l l o w  women t o  use  more of t h e i r  t ime on more p r o d u c t i v e  

a c t i v i t i e s  a s  w e l l  a s  i n c r e a s e  t h e i r  o p p o r t u n i t i e s  f o r  more s a t i s f y i n g  s o c i a l  

a c t i v i t i e s .  I n  a d d i t i o n ,  t h e  p r o v i s i o n  of less p o l l u t e d  d r i n k i n g  wa te r  w i l l  

i n c r e a s e  t h e  p u b l i c  h e a l t h  s t a n d a r d s  and c u t  down on t h e  amount of d i s e a s e  

s u f f e r e d  by both  c h i l d r e n  and a d u l t s .  The a v a i l a b i l i t y  of more wa te r  f o r  

v e g e t a b l e  ga rdens  (most of which a r e  a l s o  c u l t i v a t e d  by women) w i l l  i n c r e a s e  

t h e  l e v e l  of n u t r i t i o n  and i n  some a r e a s ,  provide  a d d i t i o n a l  income t o  

fa rmers .  

6. Conserva t ion  S t r u c t u r e s  

It a p p e a r s  t o  me (and many fa rmers  t h a t  I have t a l k e d  t o )  t h a t  

c o n s e r v a t i o n  s t r u c t u r e s  such a s  check dams, r i v e r  course  gab ions ,  e t c .  a r e  

r a r e l y  an  economical ly  v i a b l e  a l t e r n a t i v e  t o  f o r e s t r y  a c t i v i t i e s ;  

n e v e r t h e l e s s  a  l i m i t e d  number of such s t r u c t u r e s  should  be c o n s t r u c t e d  i n  

p l a c e s  where g u l l i e s  and s o i l  e r o s i o n  t h r e a t e n  major a g r i c u l t u r a l  o r  

r e s i d e n t i a l  a r e a s  o r  where r i v e r s  t h r e a t e n  t o  d e s t r o y  suspens ion  b r i d g e s  o r  

roads .  These s t r u c t u r e s  w i l l  d i r e c t l y  b e n e f i t  t h e  l a b o r e r s  employed i n  t h e i r  

c o n s t r u c t i o n  a s  w e l l  a s  i n d i r e c t l y  b e n e f i t  t h e  community a t  l a r g e .  

7. T r a i l s  and Bridges  

I f  s e l e c t e d  t r a i l  improvement and suspens ion  b r i d g e  p r o j e c t s  a r e  inc luded  

i n  t h e  P r o j e c t ,  they  w i l l  b e n e f i t  t h e  whole community more o r  l e s s  e q u a l l y .  

However, t o  t h e  e x t e n t  t h a t  e d u c a t i o n a l  and h e a l t h  f a c i l i t i e s  t end  t o  be 

b u i l t  i n  r i c h e r  v i l l a g e s ,  t r a i l  and b r i d g e  p r o j e c t s  w i l l  g i v e  poore r  

v i l l a g e r s  g r e a t e r  a c c e s s  t o  t h e s e  s e r v i c e s .  

8. R u r a l  Works 

Rura l  works w i l l  b e n e f i t  s m a l l  f a rmers  and l a n d l e s s  l a b o r e r s  who r e c e i v e  

a d d i t i o n a l  income through employment on t h e s e  p r o j e c t s ,  e.g. i n  c o n s t r u c t i o n  

of  b r i d g e s  and c o n s e r v a t i o n  s t r u c t u r e s .  Some long-term employment 

o p p o r t u n i t i e s  w i l l  a l s o  be g e n e r a t e d  i n  t h e  form of jobs  f o r  n u r s e r y  workers ,  

f o r e s t  watchmen, e t c .  However, u n l e s s  a  s e p a r a t e  r u r a l  a r e a  development 

p r o j e c t  o r  a  l a r g e  s c a l e  income-generating p r o j e c t  would r e q u i r e  a  l e v e l  of 



funding equa l  t o  t h a t  of the  RCU p r o j e c t ,  I would suggest  t h a t  

income-generat ing  a c t i v i t i e s  remain a  supplementary r a t h e r  than c e n t r a l  

component of the  RCU p ro j ec t .  

9 .  Grazing A c t i v i t i e s  

There a r e  many l a n d s l i d e s  and poorly stocked a r ea s  t h a t  can be 

r e h a b i l i t a t e d  by seeding and p ro t ec t i ng  and provide a  fodder source.  

Recovery i s  o f t e n  dramatic--showing r e s u l t s  i n  one growing season. Depending 

on l o c a t i o n  and ownership, b e n e f i t s  f run  these  a c t i v i t i e s  w i l l  tend t o  be 

widespread. 

10. A l t e rna t e  Energy 

Al t e rna t e  energy p r o j e c t s  such as  bio-gas p l an t s  and mini-hydro p r o j e c t s  

w i l l  only d i r e c t l y  b e n e f i t  the  l a r g e r  fanners  s ince  a t  p resen t  only the  l a r g e  

farmers  can a f fo rd  t he se  new technologies .  However, t o  the l im i t ed  ex t en t  

t h a t  t he se  energy p r o j e c t s  w i l l  reduce the  amount of comniunity resources  t h a t  

t he se  l a r g e r  farmers r e q u i r e ,  these  a c t i v i t i e s  w i l l  i n d i r e c t l y  b e n e f i t  the  

small  farmers by al lowing them to  use a  propor t iona te ly  bigger  share .  To the  

e x t e n t  t h a t  biogas p l a n t s  a r e  designed so t h a t  they can be manufactured 

cheaply and r epa i r ed  by l o c a l  craf tsmen,  t h i s  poorest  segment of Nepalese 

s o c i e t y  could a l s o  b e n e f i t  from a l t e r n a t e  energy p ro j ec t s .  

H. Summary of Bene f i t s  

It i s  c l e a r  from the above t h a t  some a c t i v i t i e s  w i l l  more d i r e c t l y  bene f i t  

l a r g e  farmers ,  some w i l l  more d i r e c t l y  b e n e f i t  small  farmers ,  and some w i l l  

equa l ly  bene f i t  both groups. I n  my opinion the balance of b e n e f i t s  i s  such t h a t  

t h e  RCU p ro j ec t  can favor  the  smal le r  farmers more than the  l a r g e r  ones without  

s i g n i f i c a n t l y  t h r ea t en ing  the  l a t t e r .  Most important ,  however, i s  the f a c t  t h a t  

both d i r e c t l y  and i n d i r e c t l y ,  t h i s  p ro j ec t  has the  p o t e n t i a l  t o  conserve t he  

n a t u r a l  resources  of the  h i l l s  upon which a l l  farmers i n  Nepal depend. 
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I V .  IMPLICATIONS FOR PROJECT DESIGN AND SUGGESTED STRATEGIES 

A. General  Cons idera t ions :  S i t e  S e l e c t i o n  and P r o j e c t  F l e x i b i l i t y  

The f e a s i b i l i t y  of r e s o u r c e  c o n s e r v a t i o n  a c t i v i t i e s  i s  s i t e - s p e c i f i c ,  v a r y i n g  

accord ing  t o  bo th  environmental  and s o c i a l  c o n d i t i o n s .  The s e l e c t i o n  of p r o j e c t  

a r e a s  (whether  t h e y  a r e  catchment a r e a s  o r  d i s t r i c t s )  should  be based p r i m a r i l y  

on environmental  f a c t o r s  -- t h a t  i s ,  s e l e c t e d  a r e a s  should be s u f f e r i n g  

s u f f i c i e n t  d e f o r e s t a t i o n  and s o i l  e r o s i o n  f o r  t h e  l o c a l  people t o  be w e l l  aware 

of t h e  problem. I n  o r d e r  t o  maximize t h e  b e n e f i t s  of t h e  p r o j e c t ,  a r e a s  w i t h i n  

t h e  more dense ly  populated "problem-zone" of the  middle h i l l s  should be g iven  

p r i o r i t y .  Then, w i t h i n  t h e s e  s e l e c t e d  a r e a s ,  s p e c i f i c  s i t e s  f o r  t h e  i n i t i a l  

phases  of p r o j e c t  implementat ion should be s e l e c t e d  p r i m a r i l y  accord ing  t o  s o c i a l  

c r i t e r i a  -- i . e .  s e l e c t i n g  t h o s e  panchayats  and wards t h a t  demonstra te  t h e  most 

w i l l i n g n e s s  t o  m o b i l i z e  themselves f o r  p a r t i c i p a t i o n  i n  c o n s e r v a t i o n  a c t i v i t i e s .  

The g o a l  o f  complete coverage of a l l  v i l l a g e s  w i t h i n  a  catchment a r e a  should be 

cons idered  secondary t o  t h e  e s t a b l i s h m e n t  of s u c c e s s f u l  a c t i v i t i e s  i n  t h e  more 

c o o p e r a t i v e  v i l l a g e s .  

The need t o  maximize l o c a l  p a r t i c i p a t i o n  t o  make c o n s e r v a t i o n  p r o j e c t s  more 

s u c c e s s f u l  demands t h a t  t h e  p r o j e c t  be f l e x i b l e  enough t o  respond t o  t h e  s p e c i f i c  

requ i rements  of each p r o j e c t  s i t e .  T h i s  sugges t s  t h a t  the  p r o j e c t  should  conduct 

s i t e - s p e c i f i c  r e s e a r c h  and should make arrangements  f o r  s u f f i c i e n t  budge ta ry  

f l e x i b i l i t y .  I n  o r d e r  t o  maximize t h e  p r o j e c t ' s  p o t e n t i a l  f o r  a p p l i c a t i o n  

throughout  Nepal. The f l e x i b i l i t y  t o  respond t o  ongoing moni to r ing  w i l l  a l s o  be 

r e q u i r e d  of the  p r o j e c t .  Above a l l ,  t h e  long-term time frame of r e s o u r c e  

c o n s e r v a t i o n  must be kep t  c o n s t a n t l y  i n  mind. The u l t i m a t e  s u c c e s s  of t h e  

p r o j e c t  w i l l  depend more on committment, p a t i e n c e  and the  a b i l i t y  t o  respond t o  

l o c a l  s i t u a t i o n s  t h a n  on any o t h e r  f a c t o r s .  

B. Loca l  O r g a n i z a t i o n  

At t h e  l o c a l  l e v e l ,  t h e  P r o j e c t  should encourage t h e  format ion of 

Conservat ion Committees (Samraksan Sami t i ) .  These c o n s e r v a t i o n  committees could  

t h e n  o r g a n i z e  a l l  community c o n s e r v a t i o n  a c t i v i t i e s  i n  t h e  p r o j e c t  a r e a  wi th  

p r o j e c t  a s s i s t a n c e .  



There  a r e  b a s i c a l l y  two ways i n  which t he se  committees could be organized.  

Each has  advantages  and d i sadvantages ,  and i t  may be b e s t  f o r  t he  p r o j e c t  t o  

experiment w i th  both op t i ons  i n  d i f f e r e n t  p r o j e c t  a r e a s .  

Option 1: This  primary conse rva t i on  committee is formed a t  t h e  Panchayat 

l e v e l  under t he  l e a d e r s h i p  of t he  Pradhan Panch, Ward r e p r e s e n t a t i v e s ,  and 

o t h e r  v i l l a g e  no t ab l e s .  I n  o rde r  t o  maximize p a r t i c i p a t i o n  i n  t h i s  

committee,  i t  could a l s o  i nc lude  i n t e r e s t e d  farmers  from each ward. Th i s  

committee would be t h e  primary d e c i s i o n  making-body and would r ece ive  such 

a u t h o r i t y  a s  i t  is given by government o f f i c i a l s  i n  connect ion w i th  

panchayat-protected f o r e s t s ,  panchayat f o r e s t s  ( i .e .  p l a n t a t i o n  on waste  

l a n d ) ,  and o t h e r  development p r o j e c t s  i n i t i a t e d  i n  t he  v i l l a g e  (such a s  

i r r i g a t i o n  systems).  Under t he  guidance of t h i s  primary committee, ward 

l e v e l  sub-committees could be formed according t o  the  d i s t r i b u t i o n  of n a t u r a l  

r e sou rce s  w i t h i n  t h e  Panchayat. That is ,  one o r  a  few wards could form a  

committee t o  oversee  t he  conse rva t i on  of community r e sou rce s  t h a t  t h e i r  

members share .  These ward sub-committees would be r e spons ib l e  f o r  t h e  

a d m i n i s t r a t i o n  and suppor t  of p r o j e c t  a c t i v i t i e s  which f a l l  w i th in  t h e i r  

boundar ies .  

Th is  op t i on ,  which has been adopted e x t e n s i v e l y  i n  Chautara D iv i s i on  has 

a l s o  been used i n  t h e  Phewa Tal  Catchment P r o j e c t ,  was t h e  one most favoured 

by Panchayat r e p r e s e n t a t i v e s  and Back-to-the-village Nat iona l  Campaign 

Members w i th  whom I d i scussed  t h e  i s s u e .  It has t he  advantage of conforming 

most c l o s e l y  t o  t he  p r e sen t  a d m i n i s t r a t i v e - p o l i t i c a l  system and of l i m i t i n g  

t h e  number of o f f i c i a l  committees w i th  which c o n t r a c t  and suppor t  

arrangements  must be made. A disadvantage  of t h i s  op t i on  is t h a t  i t  depends 

h e a v i l y  on t he  l e v e l  of t h e  i n d i v i d u a l  Pradhan Panch's i n t e r e s t  i n  

conserva t ion .  I n  o t h e r  words, i t  does no t  a l low f o r  the  p o s s i b i l i t y  of 

p a r t i c u l a r  wards forming t h e i r  own committee wi thout  t he  suppor t  of t he  whole 

panchayat.  Th is  can mean t h a t  committed c o n s e r v a t i o n i s t s  who a r e  c u r r e n t l y  

i n  power a r e  excluded from p a r t i c i p a t i o n  and l e a d e r s h i p  r o l e s .  

A perhaps g r e a t e r  d i sadvantage  is t h a t  it assumes f o r e s t  a r e a s  i n  the  

h i l l s  a r e  conterminus w i th  panchayat boundar ies  when i n  f a c t  many smal l  

f o r e s t  a r e a s  a r e  con ta ined  i n  one o r  two wards and many l a r g e r  a r e a s  span 

more than  one panchayat.  

Option 2 :  Each ward o r  group of wards sha r i ng  a  common n a t u r a l  resource  form 

t h e i r  own s e p a r a t e  conse rva t i on  commit t e e  and dea l  d i r e c t l y  w i th  d i s t r i c t  



p r o j e c t  o f f i c i a l s .  Where p o s s i b l e ,  a  panchayat l e v e l  coo rd ina t i ng  committee 

could be formed t o  t h e  v a r i o u s  groups t oge the r .  This  op t i on  has  t h e  

advantage of p l ac ing  a u t h o r i t y  a t  t h e  l e v e l  of t he  working committee a s  w e l l  

a s  a l lowing  i n d i v i d u a l  wards t o  a c t ,  whether o r  not  they  have panchayat l e v e l  

support .  It has t h e  d i sadvantage  of i nc r ea s ing  t h e  number of committees 

formed-thereby i nc r ea s ing  t h e  amount of supe rv i s i on  and ex tens ion  work f o r  

D i s t r i c t  and p r o j e c t  o f f i c i a l s .  It a l s o  has the  p o t e n t i a l  d i sadvantage  of 

c r e a t i n g  an i n s t i t u t i o n  which could ove r l ap  wi th  t h e  a u t h o r i t y  and f u n c t i o n s  

of t h e  v i l l a g e  panchayat framework. 

Perhaps t he  b e s t  approach would be t o  adopt Option 1, but r e t a i n  t he  

f l e x i b i l i t y  of forming i n d i v i d u a l  ward c o m i t t e e s  a s  i n  Option 2. I n  f a c t ,  

s e v e r a l  community l e a d e r s  suggested t o  me t h a t  t h i s  kind of combination would 

c a r r y  t h e  g r e a t e s t  p o t e n t i a l  f o r  maximizing conserva t ion  a c t i v i t i e s .  It 

would a l s o  be adv i s ab l e  t o  a l l ow  t h e  format ion of committees t h a t  i nc lude  

wards from d i f f e r e n t  panchayats i n  a r e a s  where f o r e s t  r e sou rce s  span two o r  

more panchayat a r ea s .  This  would a l l ow  f o r  the  p o s s i b i l i t y  of i n t e r -  

panchayat c o m i t t e e s .  The main va lue  of t h i s  approach is t h a t  i t  p rov ide s  

t h e  f l e x i b i l i t y  f o r  t he  i n s t i t u t i o n  t o  be organized around homogeneous f o r e s t  

o r  n a t u r a l  resource  a r ea s .  

The catchment system developed i n  the  Phewa ~ a l  Watershed p r o j e c t  could 

a l s o  be employed i n  t h i s  p r o j e c t  wi thout  d i s r u p t i n g  t h e  o r g a n i z a t i o n a l  

sugges t i ons  p resen ted  here .  Th is  p lan  env i s i ons  a  4 - t i r e  system: 

1. A t  t h e  bottom, a  Panchayat Conservation Committee followed by 

2. a  Catchment Conservat ion Council  composed of 100 KM2 average  with  

6-10 panchayats ,  followed by 

3.  a Regional Advisory Council  f o r  each of the  four  Development Regions, 

and 

4. a  Nat iona l  Advisory Council. 

Coord ina t ing  conse rva t i on  a c t i v i t i e s  on a  catchment b a s i s  seems an 

e x c e l l e n t  idea .  But I am concerned about t h e  requirement f o r  a  catchment 

c o u n c i l  t h a t  i nc ludes  r e p r e s e n t a t i v e s  from each panchayat and has the  

a u t h o r i t y  t o  approve o r  disapprove p r o j e c t s .  This  requirement may p lace  an  

unnecessary s tumbling block between t he  a c t i o n  groups ( l o c a l  conse rva t i on  

c o m i t t e e s )  and p r o j e c t / d i s t r i c t  personnel  who a r e  a c t u a l l y  r e spons ib l e  f o r  

a l l o c a t i n g  funds t o  p r o j e c t s .  However, i f  a l l  t h e se  powers a r e  no t  given t o  

t h e  catchment counc i l ,  it appears  t o  be an e x c e l l e n t  idea  t o  form a  catchment 



c o u n c i l  whose job is  t o  p l a n ,  c o o r d i n a t e  and m o t i v a t e  catchment-wide 

c o n s e r v a t i o n  a c t i v i t i e s .  By l i n k i n g  t h i s  catchment c o u n c i l  wi th  p r o j e c t  and 

d i s t r i c t  personnel-as has  been r e c e n t l y  done i n  t h e  Phewa Tal  a r e a - i t s  

e f f e c t i v e n e s s  w i l l  be c o n s i d e r a b l y  enhanced. 

C. The Role of L o c a l  Committees 

I n  c o o p e r a t i o n  w i t h  p r o j e c t  pe r sonne l  t h e  panchayatlward l e v e l  Conserva t ion  

Committees cou ld  be p r i m a r i l y  r e s p o n s i b l e  f o r  t h e  p r o t e c t i o n  of t h e i r  

Panchayat-Protected F o r e s t s  and f o r  t h e  r e f o r e s t a t i o n  of Panchayat F o r e s t s  

e s t a b l i s h e d  on was te /  p a s t u r e  l and  i n  t h e i r  community. I n  a d d i t i o n ,  t h e y  c o u l d  

work w i t h  p r o j e c t  pe r sonne l  i n  e s t a b l i s h i n g  p r i o r i t i e s  f o r  a d d i t i o n a l  p r o j e c t  

a c t i v i t i e s  such a s  c o n s e r v a t i o n  s t r u c t u r e s ,  smal l - sca le  i r r i g a t i o n  sys tems ,  

d r i n k i n g  w a t e r ,  e t c .  The committees could be r e s p o n s i b l e  f o r  h i r i n g  f o r e s t  and 

p l a n t a t i o n  watchmen w i t h  t h e  c o s t  of such l a b o r  sha red  by t h e  P r o j e c t .  (A 50% 

c o s t - s h a r i n g  arrangement seems bo th  e q u i t a b l e  and workable).  

Community r e f o r e s t a t i o n  and c o n s e r v a t i o n - s t r u c t u r e  p r o j e c t s  conducted under  

t h e  j o i n t  s u p e r v i s i o n  of t h e  committees and t h e  p r o j e c t  should  be l a r g e l y  funded 

from p r o j e c t  r e s o u r c e s  a s  " p u b l i c  works a c t i v i t i e s " .  A d d i t i o n a l  p r o j e c t  

a c t i v i t i e s  i f  any (e.g. i r r i g a t i o n  and d r i n k i n g  water)  should  use l a b o r  provided 

v o l u n t a r i l y  by t h e  community w i t h  most of t h e  n e c e s s a r y  c a p i t a l  i n p u t s  ( i . e .  

cement,  p i p e s ,  e t c . )  provided by t h e  p r o j e c t .  For panchayats  i n t e r e s t e d  i n  

s t a r t i n g  t h e i r  own n u r s e r i e s ,  t h e  s a l a r i e s  f o r  n u r s e r y  workers  and t h e  needed 

technical assistance could be provided by the project while the local committees 

p r o v i d e  t h e  n e c e s s a r y  l a n d  and l a b o r .  These p o s s i b l e  r o l e s  of t h e  l o c a l  

committee and t h e  p r o j e c t  ( i n c l u d i n g  D i s t r i c t )  s t a f f  a r e  summarized i n  t h e  

f o l l o w i n g  c h a r t :  

P o s s i b l e  R o l e s  of L o c a l  Committee 
--Formation of comni t t ee  and de- 

Corresponding Roles  of P r o j e c t / D i s t r i c t  
--Encouragement, a d v i c e ,  and e x t e n s i o n / -  

s i g n  of c o n s e r v a t i o n  a c t i v i t i e s  t r a i n i n g  a c t i v i t i e s  
p l a n  

- -Pro tec t ion  of 
Panchayat-protected f o r e s t s  
th rough  h i r i n g  watchmen and 
f i n i n g  o f f e n d e r s  

--Promotion of c o n s e r v a t i o n  
e t h i c  

-Demarcation of panchayat-protected 
f o r e s t s  and c o n t r a c t  wi th  commit tees ,  
c o n t r i b u t i o n  of 50% of watchmen c o s t s  

-P rov i s ion  of t r a i n i n g  t o  committees 



- -Es tab l i sh ing  a r e a  f o r  --Demarcation of panchayat- fores t  a r e a  
r e f o r e s t a t i o n  under p r o v i s i o n  of s e e d l i n g s ,  s u p e r v i s i o n  and 
Panchayat- fores t  scheme; h i r i n g  funds  o r  food-for-work f o r  l a b o r e r s  
of watchmen and a s s i s t a n c e  t o  f i n a n c i a l  a s s i s t a n c e  f o r  watchmen 
r e f o r e s t a t i o n  

--Proposing and p rov id ing  volun- -After f e a s i b i l i t y  s t u d y  and approval  
t a r y  l a b o r  f o r  approved p r o j e c t s  p rov id ing  necessa ry  commodities and 
such a s  i r r i g a t i o n ,  d r i n k i n g  w a t e r ,  t e c h n i c a l  s u p e r v i s i o n /  adv ice  f o r  
p a s t u r e  improvement, e t c .  ; c o n s t r u c t i o n  of t h e s e  p r o j e c t s  
e s t a b l i s h i n g  l o c a l  maintenance 
s y s  tems 

D. D e l e g a t i o n  of A u t h o r i t y  t o  Loca l  Committees 

Farmer m o t i v a t i o n  f o r  farming and p a r t i c i p a t i n g  i n  l o c a l  c o n s e r v a t i o n  

committees w i l l  depend t o  a  l a r g e  e x t e n t  on the  degree  of a u t h o r i t y  al lowed t h i s  

committee by t h e  Fores t  M i n i s t r y .  A s  noted i n  t h e  p rev ious  s e c t i o n ,  a lmost  e v e r y  

farmer  i s  t e c h n i c a l l y  g u i l t y  of t h e  i n f r a c t i o n  of fuelwood c o l l e c t i o n  regula-  

t i o n s .  I n  a d d i t i o n ,  a l l  farmers--but p a r t i c u l a r l y  t h e  poorer  ones--complain 

b i t t e r l y  about t h e  extreme d i f f i c u l t y  of o b t a i n i n g  permi t s  t o  c o n s t r u c t  a  new 

house o r  r e c o n s t r u c t  a . d i l a p i d a t e d  one. These problems and t h e  n e g a t i v e  

a t t i t u d e s  toward t h e  government t h a t  t h e y  engender can be a l l e v i a t e d  by 

d e l e g a t i n g  a  reasonab le  amount of a u t h o r i t y  t o  t h e  l o c a l  c o n s e r v a t i o n  committees 

whi le  making an agreement wi th  them regard ing  t h e  p r o t e c t i o n  of panchayat 

f o r e s t s .  Thus, a u t h o r i t y  t o  r e g u l a t e  c o l l e c t i o n  of d r i e d  firewood and c e r t a i n  

k i n d s  of t r e e  and g r a s s  fodder  could be d e l e g a t e d  t o  the  l o c a l  committees. These 

committees could  a l s o  be g iven  a u t h o r i t y  t o  i s s u e  a  c e r t a i n  number of pe rmi t s  pe r  

y e a r  f o r  house c o n s t r u c t i o n .  

Since  it is p o s s i b l e  t h a t  l o c a l  p o l i t i c a l  r i v a l r i e s  may on occas ion  exclude 

c e r t a i n  people from o b t a i n i n g  needed c o n s t r u c t i o n  permi t s ,  p r o v i s i o n  f o r  t h e s e  

people  t o  o b t a i n  a  permit  t o  c u t  wood i n  a  nearby government f o r e s t  could be 

r e t a i n e d .  A l l  pe rmi t s  f o r  commercial use of wood o r  any permit  f o r  l a r g e  amounts 

of wood would s t i l l  have t o  r e c e i v e  t h e  approva l  of both  t h e  committee and t h e  

f o r e s t  a u t h o r i t i e s .  

The e x a c t  l i n e s  of a u t h o r i t y  f o r  t h e s e  committees could be worked out  

accord ing  t o  t h e  b e s t  judgement of t h e  f o r e s t  o f f i c i a l s  and t h e  committee 

members. N a t u r a l l y ,  t h e  government would have t o  revoke t h i s  d e l e g a t i o n  of 

a u t h o r i t y  and resume c o n t r o l  i f  i t  is  misused by some committees. Th i s  means 

t h a t  methods of s u p e r v i s i o n  by f o r e s t  o f f i c i a l s  w i l l  have t o  be developed. 



E. P a r t i c i p a t i o n ,  Ex tens ion ,  Loca l  T ra in ing  and Non-formal Educat ion 

The heavy emphasis on t h e  l o c a l  p a r t i c i p a t i o n  t h a t  i s  necessa ry  f o r  a  

s u c c e s s f u l  RCU p r o j e c t  means t h a t  p a r t i c i p a t i o n  needs t o  be f o s t e r e d  i n  a l l  

a s p e c t s  of t he  p r o j e c t ' s  design.  A v a r i e t y  of s t r a t e g i e s  f o r  i nc r ea s ing  

meaningful p a r t i c i p a t i o n  a r e  p o s s i b l e  and should be explored.  

One p o s s i b l e  s t r a t e g y  is  t h a t  o u t l i n e d  by t h e  Catchment Council .  Th is  system 

was developed w i th  FA0 coopera t ion  i n  t h e  Phewa Tal  Catchment a rea .  Here, t h e  

s t r a t e g y  i s  t o  i nc lude  r e p r e s e n t a t i v e s  of Panchayat Conservation Committees i n  

t h e  Catchment Conservation Counci ls ;  catchment r e p r e s e n t a t i v e s  i n  Regional 

Advisory Counci ls ;  and r e g i o n a l  r e p r e s e n t a t i o n  i n  the  Nat iona l  Advisory Council. 

This system does not  n e c e s s a r i l y  invo lve  D i s t r i c t  l e v e l  committees such a s  

t h a t  s e t  up under t he  D i s t r i c t  Adminis t ra t ion  Plan.  It would seem, then ,  t h a t  

even i f  t h e  catchment system is  used it w i l l  s t i l l  be adv i s ab l e  t o  l i n k  t h e s e  

c o u n c i l s  up a t  t he  d i s t r i c t  l e v e l  through a  d i s t r i c t  committee. S imi l a r  t o  t he  

p r e s e n t  DAP committee, t h i s  d i s t r i c t  l e v e l  committee would be made up of D i s t r i c t  

O f f i c e r s ,  t he  D i v i s i o n a l  Fo re s t  O f f i c e r ,  t he  P r o j e c t  Conservat ion O f f i c e r ,  

D i s t r i c t  Panchayat Rep re sen t a t i ve s ,  t h e  Panchayat and Development O f f i c e r  and 

P r o j e c t  O f f i c e r s .  I f  p o s s i b l e ,  i t  would be p r e f e r a b l e  t o  s e p a r a t e  t h i s  committee 

from i n d u s t r y  and i nc lude  r e p r e s e n t a t i v e s  £ran the  Agr i cu l t u r e  Min i s t r y ,  t h e  

Local  Development Department, and the  Cot tage I n d u s t r i e s  o f f i c e .  It would a l s o  

be adv i s ab l e  t o  i nc lude  r e p r e s e n t a t i v e s  from conserva t ion  committees -- p o s s i b l y  

those  s e l e c t e d  by Catchment Conservat ion Counci ls .  

If p a r t i c i p a t i o n  a t  t h i s  d i s t r i c t  l e v e l  i s  going t o  be meaningful ,  it is  

e s s e n t i a l  t h a t  D i s t r i c t  Panchayat r e p r e s e n t a t i v e s  understand the  n a t u r e  and value 

of conse rva t i on  p r o j e c t s .  Th is  might be b e s t  accomplished by organ iz ing  s h o r t  

t r a i n i n g  programs t h a t  expose t he se  important  l e a d e r s  t o  the  t echn iques ,  

p o t e n t i a l s ,  and demonstrated va lue  of conse rva t i on  a c t i v i t i e s .  Educa t iona l  t o u r s  

t o  nu r se ry  s i t e s ,  h o r t i c u l t u r a l  farms, conse rva t i on  s i t e s ,  and, most impor tan t ,  

t o  t hose  v i l l a g e s  t h a t  have a l r eady  i n s t i t u t e d  t h e i r  own conserva t ion  a c t i v i t i e s  

could be conducted. 

I n  a d d i t i o n  t o  i nc lud ing  d i s t r i c t  l e v e l  personnel  i n  conse rva t i on  a c t i v i t i e s ,  

i t  is c l e a r  t h a t  i n  o rder  t o  ach ieve  the  requ i red  degree of l o c a l  awareness and 

p a r t i c i p a t i o n  a t  t he  community l e v e l ,  t h e  RCU p r o j e c t  needs a  s p e c i a l  ex t ens ion  

and t r a i n i n g  component. A t  p r e s e n t ,  t h e r e  a r e  very  few ex tens ion  personnel  

a t t a c h e d  t o  t he  Fores t  Min i s t r y  Departments and t he  job d e s c r i p t i o n  of r ange r s  

and f o r e s t e r s  does no t  stress s p e c i f i c  ex t ens ion  a c t i v i t i e s .  While t he  use  of 



J T s ,  JTAs, and AAs should  be encouraged.  These peop les '  l a c k  of t r a i n i n g  i n  

c o n s e r v a t i o n  a s  w e l l  a s  t h e i r  well-known work l i m i t a t i o n s 1 /  s u g g e s t  t h a t  t h e y  

w i l l  n o t  by themselves  f u n c t i o n  a s  s u f f i c i e n t  implementors.  

There a r e  s e v e r a l  methods f o r  f i l l i n g  t h e  e x t e n s i o n  gap i n  a d d i t i o n  t o  

r a d i c a l l y  i n c r e a s i n g  t h e  number of s o i l  and wa te r  c o n s e r v a t i o n  e x t e n s i o n  a g e n t s .  

Each is  based on t h e  i d e a  t h a t  r e s p e c t e d  l o c a l  f a rmers  a r e  o f t e n  more c r e d i b l e  

communication a g e n t s  t h a n  o u t s i d e r s  who may n o t  s h a r e  t h e  same world view o r  even 

t h e  language of t h e  communities i n  which t h e y  work. 

One method would be t o  h i r e  a s  Conservat ion Coord ina to r s  l o c a l  l e a d e r s  i n  

e a c h  d i s t r i c t  who have demonstra ted  t h e i r  i n t e r e s t  and concern  w i t h  c o n s e r v a t i o n .  

These c o n s e r v a t i o n  c o o r d i n a t o r s  could  be g iven  s h o r t  term t r a i n i n g  t o  work a s  

p r o j e c t  m o t i v a t o r s  and c h a n n e l s  f o r  communication between c o n s e r v a t i o n  committees 

and t e c h n i c a l  pe r sonne l .  I f  p o s s i b l e ,  N a t i o n a l  Development Se rv ice  S t u d e n t s  and 

Peace Corps v o l u n t e e r s  cou ld  a l s o  be r e c r u i t e d  t o  p rov ide  t e c h n i c a l  a s s i s t a n c e  t o  

community c o n s e r v a t i o n  committees.  The use  of Conservat ion Coord ina to r s  n o t  o n l y  

h a s  t h e  advan tage  of h a r n e s s i n g  s k i l l s  of proven c o n s e r v a t i o n  change a g e n t s ,  but  

i n s u r e s  t h a t  t h e  a g e n t s  a r e  c r e d i b l e  and "speak t h e  same language" ( i n  bo th  t h e  

c u l t u r a l  and l i n g u i s t i c  s e n s e )  a s  t h e  peop les  w i t h  whom they  a r e  working. 

A t  t h e  community l e v e l  a n o t h e r  method f o r  induc ing  accep tance  would be t o  

p r o v i d e  g e n e r a l  e d u c a t i o n a l  a c t i v i t i e s  f o r  key members of c o n s e r v a t i o n  

committees.  I n  a d d i t i o n  t o  p rov id ing  a  b r i e f  t r a i n i n g  on c o n s e r v a t i o n  i d e a s  and 

methods ,  an  impor tan t  component of t h i s  l o c a l  t r a i n i n g  cou ld  ( a s  a t  t h e  d i s t r i c t  

l e v e l )  i n v o l v e  v i s i t s  t o  panchayats  t h a t  have a l r e a d y  c a r r i e d  o u t  s u c c e s s f u l  

conservat ion programs. This  method has the advantage of increas ing  c r e d i b i l i t y  

by a l l o w i n g  fa rmers  t o  l e a r n  d i r e c t l y  f r a n  o t h e r  f a rmers .  Conserva t ion  

c o o r d i n a t o r s  could  p l a y  an a c t i v e  p a r t  i n  o r g a n i z i n g  t h i s  kind of non-formal 

educa t ion .  

T r a i n i n g  should  a l s o  be provided t o  l o c a l  n u r s e r y  workers and f o r e s t  

watchmen. Exper ience  i n  Chautara  D i v i s i o n  shows t h a t  t h e  b e s t  n u r s e r y  foremen 

a r e  f a rmers  and fa rm- labore r s  who a r e  g iven  on- the- job- t ra in ing t o  supplement 

t h e i r  c o n s i d e r a b l e  e x p e r i e n c e  i n  growing a l l  k inds  of p l a n t s .  Exper ience  a l s o  

11 See: R.P. Yadev's "Case Study of % a l l  Farmers i n  N a k t a j h i  j Dhanusha, 
~ e ~ a l " ,  C o n t r i b u t i o n s  t o  Nepalese  S t u d i e s .  Vol. V ,  No. 1, Dec. 1977.  



shows t h a t  a s  long  a s  one l i t e r a t e  worker is  a v a i l a b l e ,  t h e  foreman h imse l f  does 

n o t  have t o  be l i t e r a t e ,  and t h a t  formal  e d u c a t i o n a l  c r i t e r i a  f o r  t h e  foreman 

p o s i t i o n s  a r e  l i k e l y  c o u n t e r - e f f e c t i v e  i n  job performance.  I n  a d d i t i o n ,  t h e  

s u c c e s s  and f a i l u r e  of r e f o r e s t a t i o n  schemes p a r t l y  r e s t s  on t h e  a b i l i t y  of l o c a l  

n u r s e r y  workers  t o  c o l l e c t  good s e e d s ,  grow, and p l a n t  them c o r r e c t l y .  These 

s k i l l s  a r e  b e s t  l e a r n e d  on-the-job, w i t h  some supplementary  t r a i n i n g  provided by 

s k i l l e d  t e c h n i c i a n s .  Pe r sons  t r a i n e d  i n  t h i s  manner can then  be t r a n s f e r r e d  t o  

o t h e r  nearby panchayats  t h e r e b y  bo th  p rov id ing  c o n t i n u i n g  off-farm employment t o  

t h e s e  poor f a rmers  and e n s u r i n g  more s u c c e s s f u l  c o n s e r v a t i o n  programs. Panchayat  

f o r e s t  watchmen cou ld  a l s o  be g i v e n  some n u r s e r y  t r a i n i n g  a s  w e l l  a s  s h o r t  

c o u r s e s  i n  t h e  p roper  management of f o d d e r  and wood c o l l e c t i o n .  

F. F o r e s t  P o l i c y  C o n s i d e r a t i o n s  

P o s s i b l e  recommendations f o r  improving t h e  implementa t ion of f o r e s t  p o l i c y  i n  

o r d e r  t o  a c c e l e r a t e  c o n s e r v a t i o n  a c t i v i t i e s  a r e  l i s t e d  below. Most of t h e s e  

i d e a s  were sugges ted  by o f f i c i a l s  concerned wi th  f o r e s t r y  and have been confirmed 

by fa rmers  ques t ioned .  1 / 

1. Demarcation:  A s  soon a s  t h e  r e g u l a t i o n s  s p e l l i n g  ou t  t h e  p rocedures  f o r  

e s t a b l i s h i n g  Panchayat-Protected F o r e s t s ,  Panchayat F o r e s t s ,  R e l i g i o u s  

F o r e s t s ,  and C o n t r a c t  F o r e s t s  have been promulgated,  p r i o r i t y  should  be 

p laced  on demarcat ing t h e s e  f o r e s t s  i n  c o o p e r a t i v e  panchayats  t h a t  have 

formed a c t i v e  c o n s e r v a t i o n  committees.  A s  c o n t r a c t s  t h a t  a l l o w  t h e  

government t o  e n t r u s t  a u t h o r i t y  over  t h e s e  communal l a n d s  t o  l o c a l  commit tees  

may r e q u i r e  p r i o r  land demarca t ions ,  it is impor tan t  t h a t  t h i s  demarcat ion 

r e c e i v e  p r i o r i t y  over  t h e  demarca t ion  of S t a t e  f o r e s t s  i n  p r o j e c t  a r e a s .  

T h i s  may w e l l  n e c e s s i t a t e  i n c r e a s i n g  t h e  number of r a n g e r s  p r e s e n t l y  

a l l o c a t e d  t o  each  a r e a  a s  w e l l  as p r o v i d i n g  budge ta ry  suppor t  f o r  t h e  

demarca t ion  p r o c e s s  ( i . e .  e r e c t i n g  of c o n c r e t e  demarcat ion p i l l a r s  i f  

c o n s i d e r e d  n e c e s s a r y ) .  

1/ I a m  p a r t i c u l a r l y  g r a t e f u l  t o  M r .  Kr ishna B. Mal la ,  M r .  T e j  S.B. Mahat, M r .  
A. J o s h i ,  and Mr. Steven Midgeley f o r  t h e i r  s u g g e s t i o n s  i n  t h i s  a r e a  - 
a l t h o u g h  t h e y  may n o t  a g r e e  w i t h  a l l  of them. 



The demarcat ion of government f o r e s t s  which t a k e s  p l a c e  i n  t h e  p r o j e c t  

a r e a  should  be d i r e c t e d  toward l a r g e r  t r a c t s - t h o s e  t r a c t s  f a r  enough from 

v i l l a g e s  t h a t  t h e y  w i l l  n o t  l i k e l y  be needed f o r  Panchayat  f o r e s t s .  The 

p r e s e n t  r e g u l a t i o n  on f a l l o w  l a n d  (which a l l o w s  t h e  government t o  subsume any 

l a n d  fa l lowed  f o r  two y e a r s )  i s  o f t e n  r e s p o n s i b l e  f o r  e i t h e r  encouraging 

e r o s i o n  ( th rough  too  f r e q u e n t  plowing) o r  f o r  t a k i n g  l and  away from m a r g i n a l  

f a rmers .  It may t h e n  be a p p r o p r i a t e  t o  p rov ide  a  two year  g r a c e  pe r iod  t o  

f a rmers  c la iming  t h i s  l a n d .  During t h e s e  two y e a r s ,  t h e  fa rmers  would e i t h e r  

have t o  p l a n t  t h e  l and  i n  f r u i t  o r  fodder  t r e e  o r c h a r d s ,  t e r r a c e  i t  p r o p e r l y  

o r  l o s e  i t  i n  community o r  government f o r e s t  l and .  

P r i o r i t y  should  be placed on l e a s i n g  s m a l l e r  p a t c h e s  of eroded o r  waste  

l a n d  t o  s m a l l / l a n d l e s s  f a rmers  l i v i n g  n e a r  t h e s e  pa tches .  The c o n t r a c t  of  

t h e  l e a s e  could  s p e c i f y  t h a t  t h e  l e a s e  could  be c a n c e l l e d  u n l e s s  t h i s  land is 

p r o p e r l y  p r o t e c t e d .  Th i s  method of d e a l i n g  w i t h  h e a v i l y  eroded l and  and 

s m a l l  p a t c h e s  of overgrazed  waste  land could  b r i n g  t h e  twin b e n e f i t s  of 

check ing  e r o s i o n  and p rov id ing  a d d i t i o n a l  l i v e l i h o o d  t o  smal l  f a r m e r s  , who 

cou ld  t h e n  s e l l  t h e  p r o d u c t s  from t h i s  land.  Th i s  p o l i c y  could  become even 

more b e n e f i c i a l  i f  t h e  A g r i c u l t u r a l  Bank's s m a l l  farmer  group program i s  

promoted a s  a  v e h i c l e  f o r  t h i s  k ind of c o n t r a c t  a s  t h i s  k ind of program would 

p rov ide  g r e a t e r  a c c o u n t a b i l i t y  and d i s t r i b u t i o n  of b e n e f i t s  over  a  l a r g e  

number of poor f a rmers .  

A s  noted above,  t h e  F o r e s t  o f f i c i a l s  could  a l s o  g i v e  a u t h o r i t y  t o  

Panchayat Conserva t ion  Committees t o  i s s u e  a  s p e c i f i c  number of c o n s t r u c t i o n  

wood p e r m i t s  and t o  f i n e  o f f e n d e r s .  A s  an  i n t e r i m  measure -- w h i l e  t h e  

p r o c e s s  of  l e g a l l y  d e l e g a t i n g  t h i s  a u t h o r i t y  i s  being worked o u t  -- t h e  

F o r e s t  o f f i c e  could  s p e c i f y  t h a t  each  c o n s e r v a t i o n  committee has  a u t h o r i t y  t o  

recommend a s e t  number of a u t o m a t i c a l l y  - approved pe rmi t s  per year .  The 

committees cou ld  a l s o  a s s i s t  i n  i d e n t i f y i n g  t r e e s  f o r  f e l l i n g  so t h a t  t h e  

government does  n o t  a c t  wi thou t  t h e i r  approva l .  Th i s  method has  a l r e a d y  been 

s u c c e s s f u l l y  i n s t i g a t e d  i n  t h e  Chautara  D i v i s i o n .  

T e c h n i c a l  a s p e c t s  of f o r e s t s  p o l i c y  which d e s e r v e  c o n s i d e r a t i o n  a r e  t h e  ' 

s e l e c t i o n  of t r e e  s p e c i e s  and t h e  use of f e n c e s .  Cur ren t  f o r e s t  n u r s e r i e s  

emphasize fuelwood s p e c i e s  over  s p e c i e s  which a l s o  could  s e r v e  a s  s o u r c e s  o f  

f r u i t  and fodder .  Depending on l o c a l  r e q u e s t s ,  t h i s  emphasis should  p robab ly  

be r e v e r s e d  f o r  much of t h e  h i l l s  so  t h a t  t h e  m a j o r i t y  of s e e d l i n g s  c o n s i s t  

of fodder  and f r u i t  t r e e s .  These a r e  i n  h i g h e r  demand and can be j u s t  as 



u s e f u l  f o r  s o i l  conservat ion.  

With regard t o  fenc ing ,  evidence from cu r r en t  community pro tec ted  f o r e s t s  

and f o r e s t  department p l a n t a t i o n  a r e a s  sugges ts  t h a t  the ex tens ive  use of 

wire fencing m a t e r i a l  i s  f i n a n c i a l l y  p roh ib i t i ve .  This is  not only because 

fencing has t o  be imported, and t r anspo r t ed  by human back a t  g r e a t  expense, 

bu t  a l s o  because a  number of guards a r e  s t i l l  required t o  po l i ce  the fence. 

This sugges ts  t h a t  the  use of o rganic  or l o c a l  fencing m a t e r i a l  i s  

p r e f e r a b l e ,  when necessary a t  a l l .  Also, i n  most cases  i t  i s  more economical 

t o  share  t he  c o s t  of l o c a l  watchmen than t o  expend funds on fencing. 

However, a  d e t a i l e d  economic a n a l y s i s  of the var ious  fo re s t -p ro t ec t i on  

op t ions  should be an important p a r t  of the economic a spec t s  of the  p r o j e c t ' s  

design.  One f i n a l  point  p e r t a i n s  t o  the  ownership of t r e e s  on p r i v a t e  land. 

Current r egu la t i ons  spec i fy  t h a t  t he se  t r e e s  belong only t o  the  farmers i f  

they  were planted by them. Thus, e s p e c i a l l y  i n  Te ra i  and Inner  Te ra i  a r e a s  

(bu t  a l s o  t o  some ex t en t  i n  t he  h i l l s )  t r e e s  t h a t  cannot be proved t o  have 

been se l f -nur tured  a r e  dec la red  government property.  Since people f e e l  t h a t  

the  government may claim these  t r e e s  a t  any time, these  t r e e s  a r e  i n e v i t a b l y  

over-lopped and ill- t r e a t e d .  Perhaps some scheme could be developed t h a t  

would permit farmers t o  purchase these  t r e e s  from the  government a t  reduced 

r a t e s  on cond i t i on  they were not  cut  down wi th in  a  s e t  period ( say  f i v e  

years ) .  

G. Formal Tra in ing  Component 

The shor tage  of competent and motivated manpower of conservat ion i s  a  wel l  

known c o n s t r a i n t  of conserva t ion  programs. Since the problem of providing 

f a c i l i t i e s  t o  t r a i n  manpower w i l l  be addressed during the Design Phase,  I w i l l  

d e a l  here  only with a  few po in t s  regarding motivat ion.  

The t r a d i t i o n  of Tera i  commercial f o r e s t r y ,  which up u n t i l  now has dominated 

Forest  po l i cy  i n  Nepal, has r e s u l t e d  i n  t he  recrui tment  of a  d i sp ropor t i ona t e  

number of Tera i  personnel a s  wel l  a s  i n  an i n d i r e c t  reward-structure  t h a t  f avo r s  

Tera i  pos t ings .  This needs t o  be r eo r i en t ed  by making s p e c i a l  p rovis ions  f o r  the  

recru i tment  of h i l l -people  t o  work i n  the h i l l s  and by r ewr i t i ng  job d e s c r i p t i o n s  

what w i l l  p lace  much g r e a t e r  emphasis on the  development of community f o r e s t r y  

and conservat ion a c t i v i t i e s .  Since work i n  the h i l l s  r equ i r e s  more l abo r ious  

t rekking  and/or  horse-back r i d i n g  than is  requi red  i n  the  Terai  and s ince  t h e r e  



a r e  few o r  no commercial p r o s p e c t s  i n  t h e  h i l l s ,  it is  o n l y  f a i r  t o  i n c r e a s e  t h e  

f i n a n c i a l  i n c e n t i v e  of h i l l - p o s t i n g  by r a i s i n g  h a r d s h i p  a l lowances  and t r a v e l  

reimbursement r a t e s .  The c o n s t r u c t i o n  of decent  l i v i n g  and t o u r i n g  q u a r t e r s  

should  a l s o  be inc luded  w i t h i n  t h e  p r o j e c t .  I n  a d d i t i o n ,  t h e  v a l u e  of f o r e i g n  

t r a i n i n g  as an i n c e n t i v e  should  be kep t  i n  mind so t h a t  d e s e r v i n g  pe r sonne l  who 

have promoted c o n s e r v a t i o n  i n  t h e  h i l l s  r e c e i v e  some p r e f e r e n c e  i n  t h e  

d i s t r i b u t i o n  of t h e s e  t r a i n i n g  o p p o r t u n i t i e s .  

H. P r o j e c t  O r g a n i z a t i o n  

Since  t h e  p r o j e c t  ' s o r g a n i z a t i o n  s t r u c t u r e  w i l l  be determined d u r i n g  t h e  

Design Phase,  t h e  fo l lowing  c h a r t  on ly  r e p r e s e n t s  a  t e n t a t i v e  scheme t h a t  can be  

used a s  a b a s i s  f o r  f u r t h e r  m o d i f i c a t i o n  and e l a b o r a t i o n .  

A t  t h e  N a t i o n a l  l e v e l ,  t h e  p r o j e c t  should  f a l l  under t h e  purview of t h e  

M i n i s t r y  of F o r e s t s .  Within  t h e  M i n i s t r y  of F o r e s t s ,  t h e  p r o j e c t  w i l l  need t o  be 

most c l o s e l y  a s s o c i a t e d  w i t h  t h e  Department of S o i l  and Water Conserva t ion  and 

t h e  Department of F o r e s t s .  Coord ina t ion  wi th  o t h e r  government m i n i s t r i e s  and 

depar tments ,  i n c l u d i n g  t h e  I n s t i t u t e  of F o r e s t r y ,  could  be achieved through 

r e p r e s e n t a t i o n  of t h e s e  o r g a n i z a t i o n s  on a  P r o j e c t  Coord ina t ion  Committee. A 

s e n i o r  o f f i c e r  from t h e  depar tment  of S o i l  and Water Conserva t ion  could  s e r v e  a s  

t h e  member-secretary of t h i s  committee and f u n c t i o n  w i t h  a s s i s t a n c e  from t h e  

T e c h n i c a l  Advi'sor a s  t h e  P r o j e c t  Coord ina to r .  

A t  t h e  catchment o r  d i s t r i c t  l e v e l 1 /  c o o r d i n a t i o n  could  be achieved 

th rough  a  P r o j e c t  Act ion Committee t h a t  would i n c l u d e  t h e  CDO, DFO, PDO, D i s t r i c t  

Panchayat  r e p r e s e n t a t i v e s ,  and D i s t r i c t  o f f i c e r s  from a p p r o p r i a t e  depar tments  

such a s  A g r i c u l t u r e ,  Co t t age  I n d u s t r y ,  Loca l  Development, e t c .  The 

member-secretary of t h i s  committee could  be a Conserva t ion  O f f i c e r  from t h e  

Department of S o i l  and Water Conservat ion who would be p r i m a r i l y  r e s p o n s i b l e  f o r  

p r o j e c t  a c t i v i t i e s  i n  h i s  a r e a .  However, many of t h e  p r o j e c t  a c t i v i t i e s  may 

r e q u i r e  t h e  k ind  of a u t h o r i t y  t h a t  p r e s e n t l y  appears  t o  f a l l  under t h e  d i r e c t i o n  

of t h e  DFO. F u r t h e r ,  t h e  DFO o f  t h e  Department of F o r e s t s  is t h e  o n l y  F o r e s t  

M i n i s t r y  o f f i c e r  p r e s e n t l y  l o c a t e d  i n  most of t h e  D i v i s i o n s ,  o u t s i d e  of 

Kathmandu, w i t h  o t h e r  f o r e s t r y  pe r sonne l  under him. T h e r e f o r e ,  it  seems c r u c i a l  

t h a t :  

11 For a n  a n a l a y s i s  of t h e  S o c i a l  and Admin i s ra t ive  b e n e f i t s  of u s i n g  t h e  
d i s t r i c t  a s  a  b a s i s  f o r  p r o j e c t  a c t i v i t i e s ,  s e e  Land Use P r a c t i c e s  f o r  t h e  
Conserva t ion  and Development of Nepa l ' s  S o i l  and Water Resources :  C o n s u l t a n t s  
R e p o r t ,  111, P. 15. 



1. t h e  conserva t ion  o f f i c e r  be delegated s u f f i c i e n t  a u t h o r i t y  over t h e  

a l l o c a t i o n  of community f o r e s t  land and t h a t  he be given s u f f i c i e n t  s t a f f  

t o  undertake conserva t ion  a c t i v i t i e s ;  and/or  

2. t h e  conserva t ion  o f f i c e r  be c l o s e l y  coordinated with the  DSO o f f i c e .  I n  

e i t h e r  ca se ,  i t  is  c l e a r  t h a t  t he  CO and DFO would have t o  work c l o s e l y  

t oge the r  and t h a t  t he  development of conservat ion a c t i v i t i e s  would be the  

primary r e s p o n s i b i l i t y  of t he  CO. 

I. Re la t i onsh ip  t o  Other P r o j e c t s  

The urgency f o r  implementing conserva t ion  a c t i v i t i e s  throughout Nepal and the 

high degree of i n t e r n a t i o n a l  and b i - l a t e r a l  support t h a t  is p re sen t ly  being 

generated f o r  t h i s  purpose provides  a  unique opportuni ty  f o r  inter-donor 

cooperat ion.  While allowing f o r  some v a r i a t i o n  i n  approach according t o  t h e  

cond i t i ons  of d i f f e r e n t  watersheds the  f i n a l  o rgan iza t iona l  format f o r  the  RCU 

p r o j e c t  w i l l  no doubt r e f l e c t  the  government's i n t e r e s t  i n  coord ina t ing  t h e  

va r ious  p r o j e c t s  being funded by var ious  donors. 

One method f o r  achieving t h i s  coord ina t ion  may wel l  be t o  use t he  same 

p r o j e c t  coord ina t ing  committee a t  the  na t iona l  l e v e l  f o r  each donor-supported 

p ro j ec t .  Another p o s s i b i l i t y  -- which could be used s imultaneously -- would be 

t o  i nc rease  p a r t i c i p a t o r y  coord ina t ion  thorough the formation of the Conservation 

Councils. This p o s s i b i l i t y  i s  r e f l e c t e d  i n  t he  c h a r t .  

Perhaps the  most important a spec t  of i n t e r -p ro j ec t  coord ina t ion  is the  

shar ing  of information on t h e  most succes s fu l  methods f o r  increas ing  conserva t ion  

a c t i v i t i e s .  This  could be accomplished by providing a  s t ruc tu red  forum f o r  the 

r egu la r  shar ing  of progress  r e p o r t s  and eva lua t ions ,  i n  add i t i on  t o  an on-going 

agency such a s  APROSC conducting pe r iod i c  eva lua t ions  of the d i f f e r e n t  methods 

used i n  d i f f e r e n t  p ro j ec t s .  This agency could presen t  t h e i r  r e s u l t s  i n  annual  

workshops held by the  Department of Soi l  and Water Conservation. 
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V. PRELIMINARY RESEARCH AND MONITORING POSSIBILITIES: 

The f o l l o w i n g  i s  an  o u t l i n e  of  socio-economic i n v e s t i g a t i o n  a c t i v i t i e s  

t e n t a t i v e l y  sugges ted  f o r  t h e  Design Phase  of  t h e  RCU p r o j e c t .  The p r imary  aim 

i s  t o  uncover  t h e  socio-economic f a c t o r s  t h a t  w i l l  have a  d i r e c t  b e a r i n g  on t h e  

s u c c e s s  o f  implementing t h e  RCU p r o j e c t .  Thus t h e  proposed i n q u i r e s  w i l l  be 

c o n f i n e d  a l m o s t  e n t i r e l y  t o  p r o j e c t  s i tes ,  and can o n l y  be conducted  once t h e s e  

s i tes  have been s e l e c t e d .  By conduc t ing  t h i s  k ind  of r e s e a r c h  c o n c u r r e n t l y  w i t h  

t h e  implementa t ion  o f  i n i t i a l  p r o j e c t  a c t i v i t i e s ,  and by i n v o l v i n g  t h e  l o c a l  

peop le  i n  t h e  i n v e s t i g a t i o n ,  t h e  l o c a l  peop le  could  p a r t i c i p a t e  i n  t h e  p r o j e c t  t o  

a  g r e a t e r  e x t e n t  t h a n  would o t h e r w i s e  be p o s s i b l e .  The purpose  of t h i s  o u t l i n e  

i s  t o  p r e s e n t  i d e a s  f o r  d i s c u s s i o n  -- t h e  f i n a l  i n v e s t i g a t i o n  framework w i l l  

r e q u i r e  c o n s i d e r a b l e  r e f inement  and r e o r g a n i z a t i o n .  

A. B a s e l i n e  Surveys  

1. P r e l i m i n a r y  S i t e  Survey 

Purpose  

T h i s  p r e l i m i n a r y  s i t e  s u r v e y  would p rov ide  impor tan t  g e n e r a l  i n f o r m a t i o n  

f o r  a l l  panchaya t s  i n  t h e  p r o j e c t  a r e a s  and s e r v e  a s  a  b a s i s  f o r  d e v i s i n g  

f u r t h e r  implementa t ion  s t r a t e g i e s .  P o s s i b l y ,  t h i s  cou ld  be combined w i t h  

land-use  s u r v e y s  t o  produce a  s e r i e s  of o v e r l a p p i n g  maps l o c a t i n g  

e n v i r o n m e n t a l ,  economic,  and s o c i a l  c h a r a c t e r i s t i c s  of t h e  p r o j e c t  area. 

a .  Conduct p r e l i m i n a r y  s u r v e y  of l i v e s t o c k  p o p u l a t i o n  and g e n e r a l  

p a t t e r n s  of  r e s o u r c e  e x p l o i t a t i o n  i n  e a c h  panchaya t ,  i n c l u d i n g  main 

c ropp ing  p a t t e r n s ,  f u e l  wood and f o d d e r  c o l l e c t i o n  p a t t e r n s .  

b. Survey l o c a t i o n  of r o a d s ,  main t r a i l s ,  suspens ion  b r i d g e s ,  m a r k e t s ,  

s c h o o l s ,  h e a l t h  p o s t s ,  government o f f i c e s ,  n u r s e r i e s ,  etc. 

c. Survey p o p u l a t i o n  of s e l e c t e d  a r e a s  i n  each  panchayat  t o  de te rmine  

e t h n i c l c a s t e  compos i t ion ,  l anguages  spoken,  p a t t e r n s  of  s e t t l e m e n t  

and t o  combine t h e s e  d a t a  w i t h  census  in fo rmat ion .  

d. Conduct p r e l i m i n a r y  su rvey  of s o c i o - c u l t u r a l  f e a s i b i l i t y  i n  e a c h  

panchayat  by t e n t a t i v e l y  a s s e s s i n g  community awareness  of 

c o n s e r v a t i o n  needs ,  o t h e r  f e l t  needs ,  and a t t i t u d e s  towards  o t h e r  

development p r o j e c t s  t h a t  have been conducted i n  t h e  community. 



e .  Make a  p r e l i m i n a r y  l i s t  of important  l o c a l  l e a d e r s  i n  each 

panchayat . 
2. Benchmark Sample Household Survey 

Purpose:  

The benchmark sample household survey would provide c r u c i a l  

socio-economic d a t a  on t h e  r e l e v a n t  c a t e g o r i e s  of popula t ion  i n  p r o j e c t  

a r e a s .  I n  a d d i t i o n  t o  p rov id ing  benchmark d a t a  f o r  measuring p r o j e c t  

b e n e f i t s ,  t h i s  survey would ana lyze  t h e  p roduc t ive  systems of v a r i o u s  groups  

i n  r e l a t i o n  t o  t h e i r  a v a i l a b l e  resources .  Th i s  w i l l  enab le  t h e  p r o j e c t  t o  

a d d r e s s  i t s e l f  t o  t h e  s p e c i f i c  socio-economic c o n d i t i o n s  of t h e  people i n  

p r o j e c t  a r e a s .  Th i s  survey would a l s o  i d e n t i f y  e s p e c i a l l y  disadvantaged 

groups  and p rov ide  comparative d a t a  on such r e s o u r c e s  a s  land-holding,  

l i v e s t o c k ,  e t c .  

Methodology: 

The methodology of t h i s  su rvey  could be s i m i l a r  t o  t h a t  which is  being 

used f o r  o t h e r  su rveys  i n  Nepal ( i . e .  t h e  benchmark survey of Raswa-Nuwakot). 

Another a l t e r n a t i v e  i s  a r e a  sampling us ing  remote sensing t echn iques .  The 

p o p u l a t i o n  would be s t r a t i f i e d  on t h e  b a s i s  of e c o l o g i c a l ,  s o c i a l  and 

economic c r i t e r i a  us ing  b a s e l i n e  d a t a  c o l l e c t e d  i n  t h e  P r e l i m i n a r y  S i t e  

Survey. P a r t i c u l a r  emphasis would be placed on measuring t h e  use of n a t u r a l  

r e s o u r c e s  such a s  f o r e s t  and p a s t u r e l a n d  p roduc t s .  

B. Socio-Economic Dynamics and t h e  Context  of Change 

1. In-Depth C u l t u r a l  Ecology S t u d i e s  

Purpose:  

The purpose of t h e s e  s t u d i e s  would be t o  provide in-depth i n f o r m a t i o n  on 

t h e  p o t e n t i a l s  and i m p l i c a t i o n s  of t h e  adop t ion  of c o n s e r v a t i o n  a c t i v i t i e s  

among d i f f e r e n t  communities i n  p r o j e c t  a r e a s .  The s t u d i e s '  p r imary  concerns  

would be t o  unders tand : 

a. major  p roduc t ion  s t r a t e g i e s  i n  r e l a t i o n  t o  c u l t u r a l  and e c o l o g i c a l  

v a r i a t i o n  and demographic change 

b. t h e  socio-economic dynamics of r e s o u r c e  u t i l i z a t i o n ,  



c.  t r a d i t i o n a l  r u r a l  i n s t i t u t i o n s  and p a t t e r n s  of inter-and-intra- 

community r e l a t i o n s ,  

d. a t t i t u d e s  towards previous development p r o j e c t s  and 

e. methods of i d e n t i f y i n g  "high po ten t i a l "  communities. Wherever 

pos s ib l e ,  t he se  s t u d i e s  would make use of ethnographic m a t e r i a l  t h a t  

i s  a l r eady  ava i l ab l e .  

A c t i v i t i e s  and Methodology: 

These s t u d i e s  would r e l y  mostly on s tandard an thropologica l  methods f o r  

conducting in-depth s t u d i e s  i n  s eve ra l  v i l l a g e s  i n  each p ro j ec t  a rea .  

A c t i v i t i e s  could include:  

a .  Socio-economic case s t u d i e s  of 4-6 households per v i l l a g e  t o  

i n v e s t i g a t e  i n  a g r i c u l t u r a l  s t r a t e g i e s ,  land-use h i s t o r y ,  

r e l a t i o n s h i p  of l i v e s t o c k  t o  resources  over t ime, fuelwood c o l l e c t i o n  

and consumption p a t t e r n s ,  a s  wel l  a s  o the r  "productive" and 

"consumptive" use of n a t u r a l  resources .  

b. Cu l tu ra l  s tudy o f :  t r a d i t i o n a l  resource management systems, p a t t e r n s  

of community coopera t ion ,  in te rgroup  r e l a t i o n s ,  p a t t e r n s  of marr iage 

and r e s i d e n t i a l  mob i l i t y ,  and c u l t u r a l  ideas  and i n s t i t u t i o n s  

r e l evan t  t o  resource u t i l i z a t i o n .  

c. Study of development p o t e n t i a l s ,  including:  h i s t o r y  of previous 

development p r o j e c t s ,  s o c i a l  channels of innovat ion,  dec i s ion  making 

p a t t e r n s ,  a t t i t u d e s  towards development i npu t s  and ex tens ion  agen t s ,  

f e l t  needs and the  p o t e n t i a l  f o r  var ious  proposed p ro j ec t  a c t i v i t i e s  

wi th  an assessment of the  probable d i s t r i b u t i o n  of b e n e f i t s .  

2 .  Case S tudies  

These would be r e l a t i v e l y  short-term case s t u d i e s  of community 

conserva t ion  a c t i v i t i e s  and a l t e r n a t e  energy which have a l ready  begun i n  

va r ious  p a r t s  of Nepal (such a s  Chautara Div is ion  and Dang Val ley) .  The 

purpose of t he se  case  s t u d i e s  would be t o  understand: 

a. t he  process of change i n  each case ( e s p e c i a l l y  the r o l e  of community 

l e a d e r s )  and 

b. t he  d i s t r i b u t i o n  of b e n e f i t s  t o  var ious ca t ego r i e s  of the  community. 



3.  Resource  Economic A n a l y s i s  

T h i s  s t u d y  would a n a l y z e  t h e  economic c o s t  and b e n e f i t s  of v a r i o u s  

c a t e g o r i e s  of  r e s o u r c e  c o n s e r v a t i o n  and u t i l i z a t i o n  a c t i v i t i e s .  Its p r imary  

a ims would be t o :  

a .  e s t i m a t e  t h e  macro and mic ro  economic impact  of RCU p r o j e c t  

a c t i v i t i e s ,  and 

b. conduct  a  c o s t - b e n e f i t  a n a l y s i s  of a l t e r n a t e  p r o j e c t  s t r a t e g i e s .  

Data f o r  t h i s  purpose  would be ob ta ined  i n  t h e  s t u d i e s  sugges ted  

above and pe rhaps  th rough  a d d i t i o n a l  surveys .  

F i e l d  T r a i l s :  Moni to r ing  and Adap t ive  Resea rch  Needs 

The e s t a b l i s h m e n t  of an  on-going m o n i t o r i n g  and a d a p t i v e  r e s e a r c h  c a p a c i t y  

w i l l  be of  c r u c i a l  impor tance  t o  p r o j e c t  s u c c e s s .  This  k ind  of r e s e a r c h  would 

m o n i t o r  s p e c i f i c  p r o j e c t  a c t i v i t i e s  i n  o r d e r  t o :  

a .  e v a l u a t e  t h e i r  p r o g r e s s ,  

b. i d e n t i f y  problems,  

c . s u g g e s t  s t r a t e g i e s  f o r  over-coming t h e s e  problems,  and 

d. p r o v i d e  i n f o r m a t i o n  on t h e  r e l a t i v e  merits of v a r i o u s  p r o j e c t  

s t r a t e g i e s .  

I n  a d d i t i o n  t o  t h e  use  of competent  r e s e a r c h e r s  i n  t h i s  e n t e r p r i s e ,  i t  would 

seem v e r y  wor thwhi le  t o  i n c o r p o r a t e  l o c a l  f a rmers  themselves  i n  t h e  e v a l u a t i v e  

and a d a p t i v e  r e s e a r c h  p rocess .  

A s  c o n s e r v a t i o n  a c t i v i t i e s  proceed i t  would a l s o  be v a l u a b l e  t o  d e s i g n  

r e s e a r c h  t h a t  would examine t h e  d i s t r i b u t i o n  of b e n e f i t s  of t h e  v a r i o u s  

a c t i v i t i e s  i n  d i f f e r e n t  communit ies.  A t  t h e  end of f i v e  y e a r s ,  a n o t h e r  sample 

household  s u r v e y  cou ld  be conducted  t o  e v a l u a t e  t h e  o v e r a l l  b e n e f i t s  of t h e  RCU 

p r o j e c t .  

D. relations hi^ To Othe r  Resea rch  

There  i s  o t h e r  on-going o r  planned r e s e a r c h  i n  Nepal t h a t  w i l l  be of v a l u e  t o  

t h i s  p r o j e c t .  These r e s e a r c h  a c t i v i t i e s  i n c l u d e :  

a .  APROSC s t u d i e s  be ing  conducted  f o r  R u r a l  Area Development P r o j e c t ,  

b. Socio-economic s t u d i e s  of c ropp ing  system by t h e  I n t e g r a t e d  Cereals 

P r o j e c t  of t h e  Department of A g r i c l t u r e ;  



c. Time-allocation s t u d i e s  i n  nine v i l l a g e s  through Nepal conducted by 

CEDA's  S ta tus  of Women P r o j e c t .  

It is  probable t h a t  some of these  s t u d i e s  w i l l  be conducted i n  a r e a s  s e l ec t ed  

f o r  t h e  RCU p r o j e c t  - i n  which case it may be pos s ib l e  t o  i n t e g r a t e  some of t he  

s t u d i e s  suggested here  i n t o  these o t h e r  research  i n t e r e s t s .  
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V I .  ATTACHMENT: INVESTIGATION ACTIVITIES 

No fo rmal  methodology was used t o  c o l l e c t  in fo rmat ion  f o r  t h i s  r e p o r t .  

R a t h e r ,  t h e  r e s e a r c h  conducted c o n s i s t e d  of v a r i o u s  k i n d s  of " fac t - f  inding"  and 

' idea-generat ing"  a c t i v i t i e s .  These inc luded  : 

a .  r e a d i n g  r e l e v a n t  r e p o r t s  and publ ished works, 

b. conduct ing f i e l d  t r i p s  t o  t a l k  t o  fa rmers  and l o c a l  l e a d e r s  i n  v a r i o u s  

catchments  s e l e c t e d  by t h e  S o i l  and Water Conservat ion Department,  

c. f i l l i n g  o u t  spot-check q u e s t i o n n a i r e s  on resource  u t i l i z a t i o n ,  f e l t  

needs ,  and o r g a n i z a t i o n a l  p o t e n t i a l s ,  and 

d. p a r t i c i p a t i n g  i n  seminars  and ho ld ing  d i s c u s s i o n s  w i t h  v a r i o u s  o f f i c i a l s  

and e x p e r t s  i n  t h e  f i e l d .  

F i e l d  T r i p s  Undertaken 

1. Short  t r i p s  i n  Kathmandu V a l l e y  t o  s i t e s  of c o n s e r v a t i o n  work conducted 

by t h e  Department of S o i l  and Water Conservat ion wi th:  M r .  K.B. Mal la ,  

M r .  Rajbhandar i ,  M r .  John R. Wilson,  Jr. Rol lo  Ehr ich and D r .  John 

Thames . 
2 .  F i v e  day t r i p  t o  Jomsom, Jumla,  and T u l s i p u r  (Dang) w i t h :  M r .  John R. 

Wilson, M r .  K.B. Mal la ,  D r .  Ram Yadav, D r .  David Thoroud, D r .  John 

Thames, D r .  Jerome Bosken, M r .  Richard Burke, Mr. John Babylon, M r .  S.P. 

Ra jbhandar i ,  and M r .  C. Sharma. 

3 .  Six teen  day t r i p  t o  t h e  Kulekhani ,  Rap t i  (Chitwan),  Rapa t i  (Deokhuri ) ,  

and Bhabai (Dang) catchment a r e a s  wi th :  M s .  Augusta Molnar and M r .  Drone 

Ra j aure .  

4. Three day t r i p  t o  Tupche Panchayat ,  Nuwakot, a t  t h e  s i t e  of t h e  

A g r i c u l t u r a l  development Bank's h a l l  Farmer Group Development Program 

wi th :  D r .  R a m  Yadav and D r .  Linda Stone. 

5. Ten day t r i p  t o  t h e  I n d r a w a t i ,  Melemchi, and B a l i p h i  ca tchments  of 

Sindhupalchok, Chautara D i v i s i o n  wi th:  M r .  Tej  Bahadur Singh Mahat, M r .  

Steven Midgeley, Mr. N i r  Bahadur Lama, and M r .  Laksman Man Tamang. 

Seminars A t  tended 

1. Himalayan Ecosystems Seminar, Kathmandu 

2. A~RosC/Soi l  and Water Conserva t ion  Department workshop on t h e  d e s i g n  of 



t h e  RCU p r o j e c t  ( p r e s e n t a t i o n  of s o c i a l  a s p e c t s  of RCU). 

3. H i l l  A g r i c u l t u r e  Seminar, Department of A g r i c u l t u r e .  

Panchaya t s  i n  which Resea rch  Da ta  was C o l l e c t e d :  

1. S i k a r k o t  Panchaya t ,  Makwanpur, Kulekhani Catchment (mixed p o p u l a t i o n )  

2. G u a r i t a r ,  Makwanpur, R a p t i  Catchment (mixed r e s e t t l e m e n t  p o p u l a t i o n )  

3. Raks i rang ,  Chitwan, R a p t i  Catchment (Chepang p o p u l a t i o n )  

4. Bachau l i ,  Chitwan, Rap t i  (Brahman and Tharu) 

5.  Gobardiya ,  Deokhuri R a p t i  (Tharu)  

6. Ka tuk i ,  Dang, Bhadabi Catchment (Tharu and mixed h i l l  p o p u l a t i o n )  

7. J a j a r k o t ,  J a j a r k o t  D i s t r i c t  (Brahaman-Chetri)--data from L. Stone 

8. Dhollabangl Sehibang,  Rolpa (Chetri)--data from A. Molnar 

9. Thabang, Rolpa (Kham Magar)--data from A. Molnar 

10. Tupche, Nuwakot, T r i s u l i  Catchment ( ~ r a h a m a n ,  C h e t r i ,  Tamang) 

11. Jyamire ,  Sindhupalchok,  I n d r a w a t i  (Brahaman-Chetri) 

12. Banskharka, Sindhupalchok,  I n d r a w a t i  (Tamang, Newar) 

13. Palchok,  Sindhupalchok,  Malemchi (Sherpa)  

14. Tharkegyang, Sindhupalchok,  Malemchi (Sherpa)  

15. Bhotang, Sindhupalchok,  I n d r a w a t i  (Tamang) 

16. Golche, Sindhupalchok,  B a l i p h i  (Tamang) 
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P a r t i c i p a t i o n  and employment a r e  included under t h e  same t i t l e  because 

RCUP proposes t o  work on t h e  p r i n c i p l e  of s t i m u l a t i n g  t h e  people t o  "demand" 

product ive  a l t e r n a t i v e  o r  par t - t ime work a s  t h e i r  conservat ion consciousness  

i s  r a i s e d  by t h e  p r o j e c t .  Nepal i s  an almost 100 percent  a g r a r i a n  s o c i e t y ,  

bu t  only 15 percent  o r  less of Nepal 's  landscape i s  s u i t a b l e  f o r  i n t e n s i v e  

a g r i c u l t u r e .  On t h e  rest of t h e  l and ,  t h e r e  i s  g r e a t  p o t e n t i a l  f o r  development 

of such land-use a c t i v i t i e s  a s  agro- fores t ry .  One measure of success  of 

t h e  RCUP w i l l  be t h e  degree t o  which people  s h i f t  from sc ra t ch ing  out  a 

l i v i n g  on smal l  marginal  and submarginal farms t o  o t h e r  n a t u r a l  resource-  

based employment t h a t  r ep l aces  o r  supplements farm income. By improving 

t h e  q u a l i t y  of l and ,  i t  i s  p o s s i b l e  t o  improve t h e  q u a l i t y  of l i f e .  

The Resource Conservation and U t i l i z a t i o n  P r o j e c t  reaches t h e  core  of 

s o i l  and water  conserva t ion  problems and develops t h e  l o c a l  and n a t i o n a l  

support  needed t o  r eve r se  t h e  a c c e l e r a t i n g  t r end  of land degradat ion.  Program 

a c t i v i t i e s  i nc lude  resource  inventory  and monitor ing,  s o i l  and water  conserva-. 

t i o n ,  f o r e s t  management, development of sources  of energy, i r r i g a t i o n ,  d r ink ing  

water  p r o j e c t s ,  community l ivestock-range-pasture  management, agronomy 

extens ion  and r e sea rch ,  h o r t i c u l t u r e ,  t r a i n i n g  i n  n a t u r a l  r e sou rces  and bu i ld ing  

p r o j e c t  support  s t r u c t u r e s .  P r o j e c t s  w i l l  have bo th  a l o c a l  and a r e g i o n a l  

c e n t e r  component, and both w i l l  genera te  employment oppor tun i t i e s .  People  

p a r t i c i p a t i n g  i n  l o c a l  p r o j e c t s  such a s  t r ee -p l an t ing  o r  gabion cons t ruc t ion  

w i l l  r ece ive  employment b e n e f i t s ,  a s  w e l l  a s  P ikhara  r e s i d e n t s  who become 

a s soc i a t ed  wi th  The I n s t i t u t e  of Renewable Natura l  Resources. 

Employment 

The RCUP i s  no t  p r i m a r i l y  a r u r a l  works p r o j e c t .  However, i t s  s t r u c t u r e  

does i nc lude  programs t h a t  have employment o p p o r t u n i t i e s  i n  g u l l y  c o n t r o l ,  

tree p l a n t i n g ,  nu r se ry  es tab l i shment ,  multi-purpose impoundment c o n s t r u c t i o n  

and bu i ld ing  cons t ruc t ion .  These programs a r e  somewhat f l e x i b l e  i n  t iming and 

l o c a t i o n ,  a l lowing them t o  be opera ted  i n  communities where p a r t i c i p a t i o n  i s  

most r e a d i l y  i d e n t i f i a b l e  and l abo r  can be  mobil ized.  

Is t h e  l a b o r  a v a i l a b l e  t o  p a r t i c i p a t e  i n  such p r o j e c t s  w i th in  t h e  s e l e c t e d  

p r o j e c t  a r e a s ?  ,There a r e  s e v e r a l  ways of answering t h i s  ques t ion .  One level 

of b e n e f i t  measurement analyzed was how much l a b o r  "could be saved" i f  s o i l  

and water  conserva t ion  p r a c t i c e s  were implemented. 



It i s  e s t i m a t e d  t h a t  a f t e r  t h e  RCLJP i s  f u l l y  implemented and programs 

a r e  s e l f - s u s t a i n i n g ,  o v e r  4,400 person-years  p e r  y e a r  o f  l a b o r  could  b e  saved 

as a r e s u l t  of t h e  p a s t u r e  management, i n c r e a s e d  f o r a g e  p r o d u c t i o n ,  and 

d r i n k i n g  w a t e r  p r o j e c t s  alone." It i s  p r e d i c t e d  t h a t  t h e r e  w i l l  b e  a 70% 

r e d u c t i o n  i n  l a b o r  r e q u i r e d  t o  c o l l e c t  f u e l ,  f o d d e r  and t imber  as a r e s u l t  

of i n c r e a s e d  woodland p r o d u c t i o n .  For  e v e r y  h e c t a r e  of t e r r a c e  brought  

under  good management, 2 .5  pe rson  days  of l a b o r  p e r  h e c t a r e  p e r  y e a r  w i l l  b e  

saved.  Aside  from t h e  e r o s i o n - c o n t r o l  b e n e f i t ,  t r a i l  improvement w i l l  con- 

t r i b u t e  t o  r e d u c i n g  l a b o r  and energy r e q u i r e m e n t s  f o r  b o t h  humans and a n i m a l s  

i n  t r a v e l l i n g  from p l a c e  t o  p l a c e .  Once t h e  f u l l  r a n g e  of a c t i v i t i e s ,  such  

as i r r i g a t i o n ,  watershed management, l i v e s t o c k  management and a g r i c u l t u r e  

are implemented, i t  i s  s p e c u l a t e d  t h a t  upwards of 30,000 p e r s o n  y e a r s  of 

" l a b o r  sav ings"  may be g e n e r a t e d  s imply by promoting more p r o d u c t i v e  land-use  

p r a c t i c e s  and c o n t r o l l i n g  s o i l  e r o s i o n  and f l o o d i n g  d u r i n g  t h e  f i r s t  f i v e  

y e a r s  of t h e  p r o j e c t .  

T h i s  k i n d  of p r o j e c t i o n  seems t o  i n d i c a t e  a growing p o o l  o f  p e o p l e  l o o k i n g  

f o r  new employment o p p o r t u n i t i e s .  However, t h e  i n i t i a l  " l a b o r  sav ings"  w i l l  

p robab ly  b e  a p p l i e d  toward more p r o d u c t i v e  l a b o r  i n  a g r i c u l t u r e .  The p r o j e c t  

a c t i v i t i e s  w i l l  produce employment changes o n l y  o v e r  t h e  long  term. I n  

t h e  s h o r t  term,  changes are n o t  expec ted .  The l a b o r  s a v i n g s  e f f e c t  w i l l  b e  

a l a b o r  p r o d u c t i v i t y  exchange. I n  o t h e r  words,  less p r o d u c t i v e  l a b o r  w i l l  

b e  r e a l l o c a t e d  i n t o  more p r o d u c t i v e  l a b o r .  

Another way of l o o k i n g  a t  l a b o r  a v a i l a b i l i t y  i s  t o  examine t h e  s e a s o n a l  

employment p i c t u r e ,  s i n c e  a v a i l a b i l i t y  c e n t e r s  around t h e  a g r i c u l t u r a l  s l a c k  

seasons .  F i g u r e  1 shows t h e  approximate  p e r i o d s  and p e r c e n t a g e  of t i m e  

f a r m e r s  spend on a g r i c u l t u r e  work, and a l s o  when t h e  main f o r e s t ' r a n g e  p l a n t i n g  

must be  conducted.  A s  expec ted ,  l a b o r  i s  n o t  always a v a i l a b l e .  

The f o r e s t r y  a c t i v i t y  can  b e  used a s  one example t o  demons t ra te  t h e  

r e l a t i o n s h i p  between p a r t i c i p a t i o n  and employment. T h i s  a c t i v i t y  w i l l  concen- 

t ra te  on t h e  problem of l i n k i n g  r e f o r e s t a t i o n  e f f o r t s  w i t h  management of e x i s t i n g  

f o r e s t  s t o c k ,  u s i n g  m u l t i p l e - u s e  management p r i n c i p l e s .  The f a r - r e a c h i n g  

o b j e c t i v e  i s  t o  form a community and n a t i o n a l  f o r e s t  program mix t h a t  can  

supp ly  wood p r o d u c t s  a t  b o t h  t h e  l o c a l  and n a t i o n a l  l e v e l s .  Because of t h e  

11 S.C.S. 1979. S o i l  and Water Conserva t ion  Report .  Kathmandu, Nepal. August .  
I n  t h e  convers ion  from p e r s o n  days  t o  p e r s o n  y e a r s ,  220 days  were used as 
a t y p i c a l  work y e a r .  



p a s t  h i s t o r y  of n a t i o n a l i z i n g  a l l  f o r e s t s  i n  Nepal and t h e  l a c k  of f a i t h  

normal ly  shown by people  towards  n a t i o n a l  f o r e s t  programs, t h e  i n i t i a l  a i m  

of t h e  f o r e s t r y  a c t i v i t y  w i l l  be t o  en su re  t h a t  t h e  i n d i v i d u a l  farmer  and 

household wood-using needs  a r e  m e t .  However, t h e  p r o j e c t  must r e cogn i ze  

t h a t ,  f o r  t h e  long  term, n a t i o n a l  f o r e s t s  must a l s o  be  promoted. The re fo r e ,  

t h e  f o r e s t  management a c t i v i t y  must a l s o  c o n t r i b u t e  t o  n a t i o n a l  f o r e s t s .  

There are t h r e e  main s t e p s  t o  a ch i ev ing  a community/national f o r e s t  

harmony : 

1. Gain genuine suppor t  of t h e  f a rmer s  and l o c a l  r e s i d e n t s .  Th i s  

means t h a t  t h e  h i g h e s t  p r i o r i t y  dur ing  t h e  f i r s t  s t a g e s  of t h e  

RCUP f o r e s t r y  a c t i v i t y  i s  t o  implement t h e  community p l a n t i n g s ,  

watershed o r  community wa t e r  s u p p l i e s ,  and p r i v a t e ,  l e a s e h o l d  o r  

c o n t r a c t  f o r e s t  p r o j e c t s .  T r ee s  w i l l  be  g iven  t o  t h e  peop l e  f r e e  

of charge ,  bu t  they  must c o n t r i b u t e  t h e  l a b o r  t o  p l a n t  them. The 

pa id  employment o p p o r t u n i t i e s  w i l l  be i n  seed c o l l e c t i o n  and 

n u r s e r y  work. 

2. A s  t h e  area's f o r e s t  management p l a n s  are developed and t h e  peop l e  

become more involved i n  t h e  f o r e s t r y  program, i n c r e a s e d  a t t e n t i o n  

w i l l  be given t o  panchayat f o r e s t  and panchayat-protected f o r e s t  

e s t ab l i shmen t .  These f o r e s t s  are e v e n t u a l l y  seen as t h e  mains tay  

of m u l t i p l e  wood produc t ion  f o r  t h e  communities. Cont r ibu ted  l a b o r  

i s  s t i l l  expected s i n c e ,  i n  t h e  main,  t h e s e  a r e  t h e  peop l e ' s  f o r e s t s ,  

bu t  employment o p p o r t u n i t i e s  i n c r e a s e  and beg in  t o  i n c l u d e  p l a n t i n g  

crews,  f i r e  suppress ion  crews, logg ing  t e c h n i c i a n s ,  sawmil l ing and 

implement s u p p l i e s ,  i n  a d d i t i o n  t o  seed c o l l e c t i o n  and n u r s e r y  work. 

3.  While n a t i o n a l  f o r e s t  development i s  t h e  t h i r d  s t e p  i n  t h e  mu l t i p l e -  

use  management cha in ,  i t  i s  most impor tan t .  Na t i ona l  f o r e s t s ,  because 

of t h e i r  e x t e n s i v e  n a t u r e ,  w i l l  n o t  only be a sou rce  of many p roduc t s  

f o r  l o c a l  consumption, bu t  w i l l  c o n t r i b u t e  t o  t h e  n a t i o n a l  economy. 

Except f o r  t h e  l a b o r  t h a t  people  may want t o  c o n t r i b u t e ,  as t h e i r  

conse rva t i on  d i c t a t e s ,  n a t i o n a l  f o r e s t  o p e r a t i o n s  w i l l  be on a p a i d  

employment b a s i s .  



Plan t ing  of t r e e s  i s  not  always a  fu l l - t ime labor- in tens ive  p ropos i t i on .  

I n  Nepal t h e r e  a r e  two main p l a n t i n g  per iods :  (1) i n  e a r l y  sp r ing  and 

(2)  dur ing  monsoon. These two p l a n t i n g  windows a l s o  co inc ide  wi th  t h e  

approximate time when farmers  must grow, maintain and ha rves t  t h e i r  crops.  

Figure 1 shows t h e  r e l a t i o n s h i p  of farm-labor a v a i l a b i l i t y  t o  p l a n t  f o r e s t /  

range land.  The hatched a r e a s  i n d i c a t e  p o t e n t i a l  l abo r  su rp lus  t imes f o r  

p l an t ing  dur ing  peak per iods .  The f i g u r e  sugges ts  t h a t  dur ing  t h e  f i r s t  

p l a n t i n g  i n  FebruaryIMarch, i t  would be poss ib l e  t o  employ many people f o r  

up t o  a  week o r  two, but t h a t  dur ing  t h e  monsoon t h e r e  would be a  l e a n  

per iod  when t h e s e  people would only be a v a i l a b l e  f o r  one o r  two days a t  a  

time. I n  o t h e r  words, t h e  p l a n t i n g  of ex t ens ive  n a t i o n a l  f o r e s t  a r e a s  cannot 

depend upon cont r ibu ted  l abo r  s i n c e  l abo r  a v a i l a b i l i t y  i s  a g r i c u l t u r a l l y  

con t ro l l ed .  This  suppor ts  t h e  need t o  t r a i n  p l a n t i n g  crews t h a t  a r e  r e l i a b l e  

and have t h e  c a p a b i l i t y  t o  c a r r y  on wi th  t h e  main p l a n t i n g  job. I n  f u r t h e r  

support of a  p l a n t i n g  crew i s  t h e  f a c t  t h a t  t h e r e  i s  a  l a b o r  c o n f l i c t  a t  two 

pe r iods  when some p l a n t i n g  can be done. This  i s  March/May and October/November. 

P l an t ing  i s  no t  normally done dur ing  t h e  dry ~ovember /January  per iod .  

Figure 1 is  a  genera l  summary of when farmers  could be expected t o  spend 

time p l a n t i n g  t r e e s  and forage .  Ind iv idua l  a r e a s  may have a  d i f f e r e n t  p a t t e r n .  

Figure 1 s t rong ly  sugges ts  t h a t  good planning i s  requi red  i n  o rde r  t o  f u l f i l l  

t h e  o b j e c t i v e  of developing a  forest-management p lan .  

A second RCUP employment p a r t i c i p a t i o n  example i s  t h e  multi-purpose 

impoundment a c t i v i t y .  This  cons t ruc t ion  p r o j e c t  w i l l  provide t h e  oppor tuni ty  

t o  employ p ro fe s s iona l ,  s k i l l e d  and unsk i l l ed  l abo r .  The l o c a t i o n  w i l l  be 

f i n a l i z e d  a f t e r  d i scuss ion  wi th  t h e  catchment conserva t ion  committee and 

approved by p r o f e s s i o n a l  engineers  and e a r t h  s c i e n t i s t s .  The design should 

be cont rac ted  ou t  t o  a  p r i v a t e  a r c h i t e c t u r a l  and engineer ing  f i rm.  Construct ion 

l abo r  must be l o c a l l y  employed wi th in  t h e  p r o j e c t  a rea .  Tra in ing  programs 

w i l l  be requi red  t o  proper ly  prepare  f o r  s k i l l s  needed dur ing  design,  through 

cons t ruc t ion  and t o  handle follow-up maintenance. This  t r a i n i n g  may have t o  

be ind iv idua l i zed  i n  o rde r  t o  develop requi red  s k i l l s .  Employment p r i o r i t y  

w i l l  be given t o  those  people l i v i n g  wi th in  t h e  catchment o r  d i s t r i c t  where 

t h e  impoundment i s  t o  be cons t ruc ted .  

Table 1 i s  an e s t ima te  of t h e  t o t a l  f ive-year  employment requirement of 

t h e  RCUP. It i s  only a  rough i n d i c a t o r  of p o t e n t i a l  employment o p p o r t u n i t i e s .  



Table 1 

Estimated 5-Year Emp loyment Requirement of RCUP 

Emp loyment A c t i v i t y  

P a r t i c i p a t i n g  
Labor Types 

(Person Years) 

1 N o n - ~ r o f e s s i o n a l  

Contr i -  1 butaryl /  1 paidZi 

Inventory and Monitoring 

Watershed Management 

Fo re s t  Management 

Energy Deve lopment 

I r r i g a t i o n  

Drinking Water P r o j e c t s  

Community ~ i v e s t o c k i ~ a n g e  /Pas ture  Mngmt . 
Agronomy-Extension Research 

H o r t i c u l t u r e  

Tra in ing  

Bui ld ings  

T o t a l  

Prof es-  
s i o n a l 3 1  

11 Inc ludes  a l l  l abo r  given without  compensation and by b e n e f i c i a r i e s  of 
d i s c r e t e  p r o j e c t s .  

21 Inc ludes  a l l  c a t e g o r i e s  of employment i n  o rde r  t o  accomplish t h e  a c t i v i t y ,  
i . e . ,  Chowkidars, l a b o r e r s ,  mechanics, e t c .  

3 1  Inc ludes  a l l  c a t e g o r i e s  of people  w i th  p r o f e s s i o n a l  degrees  and inc ludes  
backstopping a t  n a t i o n a l  l e v e l  such a s  t h e  department head and s t a f f  
invo lvemen t . 



F i g u r e  1. Showing approximate  p e r i o d s  and percen tage  
of t ime Farmers spend on A g r i c u l t u r e  work 
and a l s o  when main Fores t - range  p l a n t i n g  
can be  conducted.  
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The r e a l  f i g u r e s  w i l l  only be known a s  p r o j e c t s  a r e  implemented and people 

become involved. Upwards of 14,000 nonprofess iona ls  could become as soc ia t ed  

i n  some a c t i v i t y  of t h e  RCUP. Of t h i s  group, about 8,000 people should 

r ece ive  pay f o r  t h e i r  s e rv i ces .  I n  t h e  p ro fe s s iona l  category 

1,350 people could even tua l ly  be included i n  t h e  work fo rce .  It does appear 

t h a t  t h e r e  i s  a  l abo r  fo rce  a v a i l a b l e  w i th in  t h e  p r o j e c t  a r e a .  However, a s  

i nd ica t ed  above, whi le  a c t i v i t i e s  have a  labor  sav ings  i n t e r p r e t a t i o n ,  t h e  

t r u e  e f f e c t  i s  t o  r e a l l o c a t e  unproductive l abo r  i n t o  more product ive  labor .  

Figure 1 a l s o  sugges ts  t h a t  l abo r  a v a i l a b i l i t y  i s  h ighly  seasonal .  Each 

p r o j e c t  a c t i v i t y  w i l l  have t o  a n t i c i p a t e  labor  problems and consider  

augmenting t h e  l o c a l  labor  fo rce  wi th  people from o u t s i d e  t h e  p r o j e c t  a r e a ,  

a t  l e a s t  dur ing  t h e  i n i t i a l  s t a g e s .  P r o j e c t s  w i l l  have t o  be phased proper ly  

t o  ensure t h a t  requi red  labor  i s  a v a i l a b l e .  

P a r t i c i p a t i o n  

A s  t h e  RCUP evolves and l o c a l  people i n t e r a c t  w i th  s t a f f  a t  a l l  l e v e l s ,  

and a s  t h e  s t a f f  i n t e r a c t s  w i th  t h e  people,  t h e  p r o j e c t  must r e l y  on t h e  

people becoming inc reas ing ly  involved and seeking o t h e r  forms of employment, 

t hus  tak ing  t h e  p re s su re  of f  t h e  poorer  lands .  This  w i l l  not  be easy ,  

n o r  i s  t h e  t r a n s i t i o n  t o  o the r  employment o p p o r t u n i t i e s  expected t o  happen 

overnight .  

Farmers a r e  n a t u r a l l y  conserva t ive .  RCUP has t o  t ake  t h e  i n i t i a t i v e  t o  

encourage people l i v i n g  on marginal  and submarginal land t o  seek o t h e r  ways 

t o  manage and opera te  w i th in  t h e  c o n s t r a i n t s  of a v a i l a b l e  resources .  To 

i n i t i a t e  change without des t roying  t h e  t r a d i t i o n a l  s t r u c t u r e  w i l l  be d i f f i c u l t .  

While t h e  p r o j e c t  i s  land-resource o r i e n t e d ,  i t s  a c t i v i t i e s  w i l l  s e t  t h e  

s t a g e  f o r  o t h e r  k inds  of programs t o  become e s t a b l i s h e d  i n  t h e  a r e a s ,  such a s  

co t t age  i n d u s t r i e s ,  h e a l t h  p o s t s ,  family planning and farming systems. Some 

of t hese  w i l l  genera te  employment. 
I 1  Popular p a r t i c i p a t i o n 1 1  means e s s e n t i a l l y  t h r e e  th ings :  t h e  people must 

con t r ibu te  t h e i r  percept ions  of t h e i r  own problems, t h e i r  own i d e a s  f o r  s o l u t i o n s  

t o  t hese  problems, and t h e i r  cooperat ion and l abo r  i n  working out  t h e  s o l u t i o n s .  1121 

To have t h e s e  t h r e e  t h i n g s  work i n  harmony, t h e  RCUP w i l l  work on t h e  premise 

2/ S t i l l e r ,  L. F. and R.  P. Yadav. 1979. Planning f o r  People.  Page 138. 



of stimulating a change where people themselves will enter into new work, 

rather than subscribing to the "pressure" of entering into massive orientation- 

training programs that may or may not end in productive employment. This 

approach dictates a shift whereby technical services must support local 

involvement, be cognizant of evolving needs, and be prepared to undertake 

"personalized" training. Appendix N discusses organization and the role 

local government will play in project decisions, work supervision, and 

planning. 

The project's technical staff must concentrate on helping the small 

or landless people. Generally, the smaller the farm, the greater the effort 

has to be in generating new skills for off farm employment. This is time 

consuming, but the approach must be fully understood when technicians commit 

themselves to living and working in the field. 

It is important to recognize that the beneficiaries must be involved 

in the whole management process, from planning through implementation. RCUP 

is to act as the catalyst. Effective conservation means working in harmony. 

Compromises will be made using both the top-down and bottoms-up approach. At 

the national level, goals and targets must be set which meets national needs. 

These goals and targets must then be relayed to the people soliciting their 

advice and asking if they can be met. If they cannot be met, adjustment 

must be made (and training programs introduced to meet the next round of 

target discussions). It may be necessary to go through two, three or four 

rounds of two-way dialogue before output is agreed to. No doubt, we will find 

some villages have a good perception of their problems and are prepared to 

accept larger targets than others. For those villages not presently prepared 

to take on greater participation, the project's extension efforts will have 

to skew to those people. 

While the objective of building and maintaining a resource conservation 

and utilization program depends upon the support of the community, it is also 

clear that the technicians' attitudes toward assisting the people will probably 

be the key factor in building the people's confidence. The technicians 

associated with RCUP must be ultrasensitive to the people's needs. From 

the long-range point of view, the introduction to how to work with and involve 

people can start from various training programs. At the formal level, this 



can beg in  i n  The I n s t i t u t e  of Renewable Na tu r a l  Resources.  F i r s t - y e a r  

c e r t i f i c a t e  s t u d e n t s  must t a k e  a cou r se  i n  r u r a l  soc io logy  and v i l l a g e  

economics and an i n t r o d u c t i o n  t o  ex t ens ion  work. Between t h e  c e r t i f i c a t e  

and diploma cou r se ,  s t u d e n t s  a r e  r e q u i r e d  t o  s e r v e  one yea r  i n  t h e  f i e l d  

f o r  p r a c t i c a l  expe r i ence  w i t h i n  a  v i l l a g e ,  p r e f e r a b l y  t h e i r  home v i l l a g e .  

When t h e s e  s t u d e n t s  a r e  accep ted  i n t o  t h e  diploma program, t h e i r  awareness 

i s  added t o  by cou r se s  such a s  ex t ens ion  methods, pe rsonne l  management, 

management s c i e n c e  and e l e c t i v e s  i n  t h e  humani t i es  and s o c i a l  s c i e n c e s .  

For  t h o s e  people  who a r e  a l r e a d y  working, t h e  i n - s e rv i ce  t r a i n i n g  u n i t  

(Min is t ry  of F o r e s t s '  t r a i n i n g  wing) must o rgan i ze  cou r se s  t h a t  s e n s i t i z e  

s t a f f  t o  p e o p l e ' s  problems and needs  and how t o  f i n d  s o l u t i o n s .  

It w i l l  be t h e  r e s p o n s i b i l i t y  of The Min i s t r y  of F o r e s t s '  t r a i n i n g  wing 

t o  d e v i s e  t r a i n i n g  cou r se s  f o r  v i l l a g e  people  which t e a c h  them how t o  become 

involved and p a r t i c i p a t e  i n  p lann ing .  T ra in ing  of t h i s  n a t u r e  should no t  b e  

p a r r o t e d  by t e c h n i c i a n s  from a s t anda rd i zed  mimeograph cou r se  o u t l i n e .  

Ra ther ,  a  team of t r a i n e r s ,  i n c l u d i n g  s o c i o l o g i s t s  and e x t e n s i o n i s t s ,  should 

t r a v e l  throughout  t h e  a r e a s  a cqua in t i ng  people  w i t h  what r e sou rce  conse rva t i on  

i s ,  i t ' s  purpose,  and how t o  p a r t i c i p a t e  i n  i t .  The l o c a l  t e c h n i c i a n s  should 

be involved and p r e s e n t  dur ing  t h e  s e s s i o n s ,  b u t  t h e  a c t u a l  i n s t r u c t i o n  should 

be done by e x p e r t s  knowledgeable i n  p e o p l e ' s  mo t iva t i ons .  

Peop l e ' s  a t t i t u d e s  and p e r c e p t i o n s  can be added t o  by b r i n g i n g  them from 

t h e i r  v i l l a g e  t o  o t h e r  v i l l a g e s  where succe s se s  can be demonstra ted.  Throughout 

t h i s  p r o c e s s ,  t h e  t e c h n i c a l  h e l p  h a s  t o  be f l e x i b l e  enough t o  e i t h e r  answer 

q u e s t i o n s  o r  be w i l l i n g  t o  f i n d  o u t  t h e  answer. 

Evolving from t h i s  mul t ipronged p a r t i c i p a t i o n - ,  employment-, and educa t ion-  

t r a i n i n g  program, we  should expec t  an  improvement i n  t h e  a d m i n i s t r a t i v e  p r o c e s s  

and e f f e c t i v e  measures t h a t  can be p r a c t i c e d  on t h e  l and .  More i m p o r t a n t l y ,  

t h e  people ,  by s ee ing  t h e i r  i d e a s  and s o l u t i o n s  b e a r  f r u i t ,  w i l l  have 

played a  l e a d i n g  r o l e  i n  s t r e t c h i n g  t h e  u se  of t e c h n i c a l  s e r v i c e s .  
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Over 60 p e r c e n t  of t h e  peop le  l i v e  i n  t h e  h i l l s  and 

mounta ins .  The t y p i c a l  r u r a l  f a m i l y  r e l i e s  on t h e  p r o d u c t s  

from l e s s  t h a n  1 h e c t a r e  of mos t ly  m a r g i n a l  and sub-marginal  

l a n d .  A s  a  r e s u l t  e x p l o i t a t i o n  of  a l l  n a t u r a l  r e s o u r c e s  i s  

extreme.  
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In t roduc t ion  

A s  i s  s t a t e d  under t h e  o b j e c t i v e s  of t h i s  appendix and a l s o  commented 

on many f o l d  i n  o the r  appendices of t h e  RCUP des ign  r e p o r t s ,  t h e  success  of 

t h e  RCUP relies and depends upon community p a r t i c i p a t i o n  a t  bo th  t h e  l o c a l  

and n a t i o n a l  l e v e l .  This  appendix does no t  answer a l l  o rgan iza t iona l  

ques t i ons  t o  guaran tee  p a r t i c i p a t i o n .  It does o u t l i n e  t h e  framework f o r  t h e  

people ' s  p a r t i c i p a t i o n  and d e s c r i b e s  t h e  l i nkage  between n a t i o n a l  and l o c a l  

o rganiza t ion .  With t h i s  a s  a  beginning t h e  RCUP must cont inue  t o  c r i t i q u e  

i t s  i n f r a s t r u c t u r e ,  ensur ing  t h a t  t h e  o rgan iza t ion  s e rves  t h e  aim of developing 

a  w e l l  grounded and s e l f - s u s t a i n i n g  program of s o i l  and water  conserva t ion  i n  

Nepal. 



RESOURCE CONSERVATION AND UTILIZATION PROJECT 

Appendix N 

Organization 

Definition 

The Resource Conservation and Utilization Project will aim at con- 

serving land and making it more productive by promoting appropriate land 

use practice, and controlling soil erosion and flooding through the effective 

management of soil and water resources. The Project attacks the critical 

and complex problems of resource economics and utilization through a 

series of integrated technical and social activities designed for selected 

landscape and cultures. The project includes activities such as watershed 

management, forestry, agriculture, livestock range and community pasture, 

energy, irrigation, drinking water and trainingleducation. Each of these 

components are interrelated, one supporting the other. 

11. Objectives 

RCUP is an operational field project with some research incorporated 

within it. It relies and depends upon community participation at both 

the local and national levels. The primary objectives of RCUP are as fol- 

lows : 

A. Implement a wide range of tested soil and water conservation practices 

on identified deteriorated lands. 

B. Promoteinteragency coordination and cooperation to solve and carry 

out the critical and complex programs of resource conservation and 

utilization in Nepal. 

C. Develop a trained cadre of professionals and technicials in conserva- 

tion and utilization of natural resources and help in institution 

building that will provide Nepal a self-sufficiency in the training of 

future personnel. 

D. Promote and carry out training and other extension actions as required 

to ensure participation of the people. 

E. Establish demonstration areas in selected landscapes and cultures for 

education, training and extension purposes. 

F. Promote applied research in conservation practices. 

G. Promote a conservation consciousness among inhabitants through a pro- 

gram of short courses and other information media regarding conser- 

vation problems and solutions. 

H. Develop effective strategies for organizing and mobilizing local people 

in self-sustaining resource conservation activities. 



111. Scope of RCUP 

The pr imary b e n e f i c i a r i e s  of t h i s  p r o j e c t  w i l l  b e  small and marg ina l  

f a rmers .  I n  o r d e r  t o  l aunch  a  s u c c e s s f u l  program i n  r e s o u r c e  conserva-  

t i o n  and u t i l i z a t i o n ,  s t r o n g  n a t i o n a l  l e a d e r s h i p  from a l i n e  agency of 

H i s  M a j e s t y ' s  Government of Nepal i s  e s s e n t i a l .  Although t h e r e  i s  e v i -  

dence t h a t  f a rmers  a s  w e l l  as l e a d e r s  i n  HMG l i n e  a g e n c i e s  r e c o g n i z e  t h a t  

env i ronmenta l  d e t e r i o r a t i o n  i s  o c c u r r i n g  i n  t h e  up lands  of Nepal,  t h e r e  

i s  a l s o  ev idence  t h a t  peop le  a r e  n o t  o v e r l y  e n t h u s i a s t i c  when b e n e f i t s  

w i l l  n o t  be  reaped f o r  1 0  t o  1 5  y e a r s  o r  l o n g e r ,  p a r t i c u l a r l y  f o r  some- 

one who does  n o t  have enough food f o r  h i s  f ami ly  n e x t  y e a r  o r  t h e  y e a r  

a f t e r  t h a t .  Consequent ly ,  a l a c k  of i n t e r e s t ,  o r  a t  b e s t  a  wary a t t i t u d e ,  

can b e  a n t i c i p a t e d  on t h e  p a r t  of f a rmers  who a r e  asked t o  change t h e i r  

l and  u s e  p r a c t i c e s ,  e s p e c i a l l y  i f  reduced food p roduc t ion  i s  a p o s s i b i l -  

i t y .  T h e r e f o r e ,  a l o c a l  r e s o u r c e  c o n s e r v a t i o n  c o o r d i n a t i o n  fund w i l l  

b e  e s t a b l i s h e d  t o  p rov ide  a  mechanism w i t h  which t o  g a i n  f u l l e r  a p p r e c i a t i o n  

and s u p p o r t  f o r  t h e  program's  g o a l s  and o b j e c t i v e s .  For t h e s e  r e a s o n s ,  such  

a  program should b e  n a t i o n a l  i n  scope and c e n t r a l l y  l e d  and s u p p o r t e d ,  even 

though i t  must be  implemented a t  t h e  g r a s s  r o o t  l e v e l .  I n  a d d i t i o n  t o  

genuinel'y i n v o l v i n g  t h e  l o c a l  p r o p l e  i n  t h e  p r o j e c t ' s  a c t i v i t i e s ,  imagina- 

t i o n  and i n g e n u i t y  t o  i n s u r e  p a r t i c i p a t i o n  a t  a l l  l e v e l s  w i l l  b e  r e q u i r e d .  

Fur thermore,  t h i s  t y p e  of i n t e g r a t e d  program w i l l  r e q u i r e  d i f f i c u l t  de- 

c i s i o n  making and p r i o r i t y  s e t t i n g  a t  a l l  l e v e l s  of p r o j e c t  implementa- 

t i o n .  T h e r e f o r e ,  i f  t h e  o b j e c t i v e s  a r e  t o  b e  f u l f i l l e d  , t h e  n a t u r e  of 

RCUP i s  t h a t  of a n a t i o n a l  p r o j e c t  t o  d i r e c t l y  i n v o l v e  l o c a l  p e o p l e s  

p a r t i c i p a t i o n .  

I V .  RCUP Versus D i s t r i c t  Development P l a n  (DDP) 

A. The D i s t r i c t  Development P l a n  r e p r e s e n t s  a c o l l e c t i o n  of a l l  t h e  

development p r o j e c t s  t o  b e  planned,  implemented, and e v a l u a t e d  by 

t h e  v i l l a g e  and D i s t r i c t  Panchayat.  RCUP a d d r e s s e s  env i ronmenta l  

d e t e r i o r a t i o n  o f  t y p i c a l  r i v e r  catchment a r e a s ,  i r r e s p e c t i v e  of 

d i s t r i c t  boundar ies ,  i n  o r d e r  t o  m a i n t a i n  t h e  e c o l o g i c a l  b a l a n c e  n o t  

o n l y  i n  t h e  d i s t r i c t ,  b u t  i n  t h e  n a t i o n  as  a whole. 

B. A d i s t r i c t  l e v e l  p r o j e c t  s h a l l  i n c l u d e  a l l  t h o s e  p r o j e c t s  which need 

t o  b e  implemented under  management of t h e  l o c a l  people  and whose 

b e n e f i c i a r i e s  c o n s i s t s  on ly  of t h e  i n h a b i t a n t s  of t h e  d i s t r i c t .  

I n  c o n t r a s t ,  implementat ion of RCUP needs  s p e c i a l i z e d  management 



capability from the centre or national level, especially in the field 

of resource inventory, land use planning, design of the engineering 

structures, and applied research. Beneficiaries of the project activi- 

ties are not limited to the district but will include people throughout 

the nation. However, the district level conservation-utilization pro- 

gram should be incorporated as part of the district development plan 

and work in harmony with integrated rural development strategies. 

C. The gestation period of project output in district development plans 

is usually short compared to that of RCUP, which is designed for 10 to 

15 years. 

D. Both the DDP and RCUP recognize the potential for social and economic 

value of allowing local communities to manage the natural resources in 

their own community. 

D. A project that appears of low priority to the community (tedious 

inventories) may get high priority from the resource conservation 

and utilization point of view. Therefore, in cases where there will 

be minimum community commitment in implementing low priority projects, 

the national level line agencies will have to assume full responsibil- 

ity for implementing these activities. 

V. RCUP and Integrated Rural Development Projects 

The RCUP addresses the critical and complex issues of environmental 

degradation in the different ecosystems of the hills and mountains in 

Nepal. The primary focus is to support a land resource program contributing 

to reducing the decline in the productivity of Nepal's agricultural system. 

Both resource conservation and the integrated rural development pro- 

jects are interested in maintaining and/or improving the ecological bal- 

ance. Both are concerned with raising the standard of living of a target 

population. The operational difference between the two lies in program 

emphasis. The RCUP will focus on only those objectives oriented to land 

conversation, whereas IRD projects try to achieve harmony through a whole 

range of objectives. The RCUP looks at environmental problems with a long 

range outlook of making land more productive by application of appropriate 

land use practices and controlling soil erosion and fully utilizing effec- 

tive management of soil and water resources. 

VI. Organizational Structure of RCUP 

One of the biggest challenges of RCUP will be to bring together the 



different line agencies required to deliver the services and facilities, 

at all levels of project implementation in an organized and coordinated 

manner. The establishment of such an inter- and multidisciplinary struc- 

ture in a country with a vertical administrative organization is certainly 

a major and difficult undertaking. Members of the RCUP design team, in 

their formal and informal sessions, carried out extensive discussions 

regarding this issue both in Kathmandu and while in the field. Several 

meetings were held in APROSC headquarter's office where almost all heads 

of the concerned line agencies participated. Two alternative organiza- 

tions were discussed. Alternative 1 was supported by this group with some 

amendments. Thus, alternative 1 is selected as the RCUP operational or- 

ganization and is discussed here in detail. The summary of alternative 2 

is also presented. 

A. Alternative 1 

The recommended organization envisages a stable and rational 

basis for inter-agency coordination and cooperativeness. It encourages 

and relies upon the willingness to participate amongst local people and 

the different line agencies. This participation is done in an inte- 

grated resource conservation manner throughout the country by establishing 

project level and field level units. In the long run, this will help 

in building up a multidisciplinary cadre at the field level that in- 

teracts with the local population. The structure is presented in 

fig. 1. Following are the advantages and disadvantages of this or- 

ganizational structure. 

Advantages 

1. Minimizes functional overlap among line agencies. 

-2. Is cost effective to replicate in other areas of Nepal. 

3. Can be sustained after the termination of the project support 

by donor agencies. 

4. Maximizes use of the present line agency staffs by developing 

their staff capability which lessens core project manpower re- 

quirements. 

5. Promotes coordination and cooperation throughout the government 

to address the issues of resource conservation and utilization. 

Disadvantages 

1. Difficult to coordinate due to diverse nature of work of depart- 

ments or agencies; requires strong management. 



2 .  Manpower s h o r t a g e  i n  some of t h e  l i n e  a g e n c i e s  may e f f e c t  o r  

d e l a y  implementat ion of s i t e  s p e c i f i c  p r o j e c t s .  

3 .  May n o t  p rov ide  much o p p o r t u n i t y  f o r  i n c r e a s i n g  i n d i v i d u a l  

agency commitment through p r o j e c t  s p e c i f i c  i n c e n t i v e s .  

4. F i e l d  p r o j e c t  implementat ion d u r i n g  t h e  i n i t i a l  s t a g e s  of t h e  

p r o j e c t  i s  l i k e l y  t o  b e  slow. 

B.  A l t e r n a t i v e  2 

The o r g a n i z a t i o n a l  s t r u c t u r e  e n v i s a g e s  a  semi-autonomous agency 

equipped w i t h  a  s e l f - c o n t a i n e d  m u l t i d i s c i p l i n a r y  s t a f f  a t  a l l  l e v e l s .  

It is  a  v e r t i c a l  o r g a n i z a t i o n  a s  shown i n  f i g .  2 .  Following a r e  t h e  

advan tages  and d i s a d v a n t a g e s  of t h i s  o r g a n i z a t i o n a l  s t r u c t u r e .  

Advantages 

1. P r o j e c t  w i l l  have a l l  s t a f f  c a p a b i l i t y  f o r  RCUP implementat ion.  

2 .  Less  e f f o r t  i s  r e q u i r e d  f o r  p r o j e c t  c o o r d i n a t i o n .  

3 .  Less  confus ion  i n  t h e  v e r t i c a l  h i e r a r c h y  (e .g .  d i s t r i c t  u n i t ,  and 

f i e l d  u n i t )  of t h e  p r o j e c t  o f f i c e  and s t a f f .  

4.  Simple t o  o p e r a t e .  

5. L ike l ihood  of immediate s u c c e s s  i s  much h i g h e r .  

6. May i n c r e a s e  s t a f f  commitment through g r e a t e r  autonomy and i n -  

c e n t i v e s .  

Disadvantages  

1. Does n o t  promote atmosphere of c o o r d i n a t i o n  and c o o p e r a t i v e n e s s  

among l i n e  a g e n c i e s .  

2 .  Like l ihood  of c o n t i n u a t i o n  of t h e  p r o j e c t  a f t e r  donor i n p u t s  

( f i n a n c i a l  a s  w e l l  a s  e x p a t r i a t e )  i s  withdrawn i s  v e r y  s m a l l .  

3 .  F a i l s  t o  promote environmental  r e s o u r c e  management s e n s i t i v i t i e s  

and c a p a b i l i t i e s  of o t h e r  l i n e  a g e n c i e s  t h a t  s u p p o r t  ba lanced  

development. 

4. Over laps  w i t h  t h e  j u r i s d i c t i o n  of o t h e r  l i n e  a g e n c i e s  and hence 

promotes j e a l o u s y  and c o n f l i c t s .  

V I I .  N a t i o n a l  Leve l  O r g a n i z a t i o n  

The M i n i s t r y  o f  F o r e s t s  w i l l  b e  r e s p o n s i b l e  f o r  o v e r a l l  c o o r d i n a t i o n  

of t h e  RCUP through t h e  Department of S o i l  and Water Conserva t ion .  There  

w i l l  b e  a  N a t i o n a l  Conservat ion Committee under  t h e  Chairmanship of t h e  

M i n i s t e r  of F o r e s t s .  The f o l l o w i n g  a r e  t h e  a u t h o r i t i e s  and a g e n c i e s  

r e p r e s e n t e d  on t h e  committee: 



A. S e c r e t a r y  o f  F o r e s t s  

B. S e c r e t a r y  

M i n i s t r y  o f  Home Panchayat 

C. S e c r e t a r y  

Department of A g r i c u l t u r e  

D. S e c r e t a r y  

M i n i s t r y  of Water,  Power, and I r r i g a t i o n  

E. Vice-Chancellor,  Tribhuvan U n i v e r s i t y  

F. S e c r e t a r y  

M i n i s t r y  of Finance 

G. Honorable Member 

P lann ing  Commission 

H. R e p r e s e n t a t i v e  

u S A I ~ / N e p a l ,  Kathmandu 

Member - S e c r e t a r y  

Member 

Member 

Member 

Member 

Member 

Member 

Ex-of f i c io  Member 

Func t ions  of t h e  Committee 

A. P rov ide  p o l i c y  guidance and n a t i o n a l  l e v e l  c o o r d i n a t i o n  between 

d i f f e r e n t  a g e n c i e s  invo lved  i n  t h e  RCUP. 

B. Review t h e  p r o j e c t  a c t i o n  p l a n s  and make t h e  n e c e s s a r y  d e c i s i o n s  t o  

implement t h e  RCUP smoothly.  

C.  Review p r o g r e s s  and t a k e  t h e  n e c e s s a r y  a c t i o n  t o  s o l v e  problems t h a t  

a r e  encountered d u r i n g  t h e  p r o j e c t  implementat ion.  

T h i s  Committee h a s  a d i r e c t  a s s o c i a t i o n  w i t h  t h e  N a t i o n a l  Panchayat 

Coord ina t ing  Committee. The S e c r e t a r y  of F o r e s t  i s  a member of t h e  

Panchayat Development Central Coordinating Committee and serves as 

S e c r e t a r y  of t h e  N a t i o n a l  Conserva t ion  Committee p r o v i d i n g  a v i a b l e  l i n k  

t o  a s s u r e  t h a t  n a t i o n a l  p o l i c y  w i l l  b e  fol lowed.  Each member o f  t h e  Com- 

m i t t e e  w i l l  b e  reques ted  t o  a p p o i n t  a L i a i s o n  O f f i c e r  t o  work w i t h  RCUP 

s t a f f  i n  c o o r d i n a t i n g  e f f o r t .  

V I I I .  Lead Agency 

The Department of S o i l  and Water Conversa t ion  w i l l  b e  t h e  l e a d  agency 

t o  c o o r d i n a t e  t h e  RCUP a c t i v i t i e s .  The p r o f e s s i o n a l s  charged w i t h  RCUP 

a c t i v i t i e s  i n  DSWC w i l l  c a r r y  o u t  t h e  f o l l o w i n g  r e s p o n s i b i l i t i e s  r e l a t i n g  

t o  RCUP. 

A .  Coord ina te  a l l  t h e  RCUP a c t i v i t i e s  w i t h  o t h e r  Departments.  

B. P r e p a r e  g u i d e l i n e s  f o r  t h e  p r e p a r a t i o n  of panchayat  r e s o u r c e  conserva-  

t i o n  and u t i l i z a t i o n  p l a n s  and b e  r e s p o n s i b l e  f o r  f i n a l i z i n g  t h e  a c t i o n  



p l a n  w i t h  c l o s e  c o o r d i n a t i o n  of t h e  f i e l d  p e r s o n n e l  and l o c a l  l e a d e r s .  

C.  Coord ina te  and c a r r y  o u t  p h y s i c a l  r e s o u r c e  i n v e n t o r i e s  p r o j e c t s  w i t h  

o t h e r  l i n e  a g e n c i e s ,  e . g .  F o r e s t  Survey,  S o i l  Survey,  Land Use Survey,  

Hydrologic  Survey,  e t c .  

D. Be r e s p o n s i b l e  f o r  t h e  s u p e r v i s i o n  and implementat ion of t h e  f o l l o w i n g  

f i e l d  a c t i v i t i e s :  

1. Community f u e l ,  fodder  and g r a s s  p r o d u c t i o n  program. Included 

w i t h i n  t h i s  w i l l  b e  community f o r e s t r y  programs. 

2.  Carry  o u t  l a n d  t r e a t m e n t  a c t i v i t i e s  i n  eroded a r e a s  o t h e r  t h a n  

t h o s e  o u t l i n e d  i n  t h e  r e s p o n s i b i l i t y  of o t h e r  l i n e  a g e n c i e s .  

3 .  Carry o u t  channel  t r e a t m e n t ,  i n s t r u m e n t a t i o n  e r o s i o n  c o n t r o l  s t r u c -  

t u r e s  and o t h e r  wa te r  c o n s e r v a t i o n  a c t i v i t i e s  o t h e r  t h a n  t h o s e  ou t -  

l i n e d  i n  t h e  r e s p o n s i b i l i t y  of o t h e r  l i n e  a g e n c i e s .  

4 .  Carry  o u t  a range  management program. 

5. Coord ina te  S o i l  and Water Conservat ion e x t e n s i o n  and e d u c a t i o n  

a c t i v i t i e s  w i t h  t h e  U n i v e r s i t y  and o t h e r  l i n e  a g e n c i e s .  

6. Implement a n  a l t e r n a t i v e  energy program. 

7 .  Through t h e  c a r r y i n g  o u t  of c o n s e r v a t i o n  p r a c t i c e s  s u p p o r t  a g r i c u l -  

t u r e ,  i r r i g a t i o n ,  f o r e s t r y ,  c o t t a g e  i n d u s t r y ,  w i l d l i f e ,  r e c r e a t i o n ,  

e t c .  a s  t h i s  s u p p o r t  r e l a t e s  t o  i n c r e a s i n g  p r o d u c t i o n  and employment. 

8. Monitor and e v a l u a t e  p r o j e c t  impact ( b o t h  p h y s i c a l  and s o c i o -  

;economic) and conduct  on-going a d a p t i v e  r e s e a r c h  t o  improve p r o j e c t  

performance through consu l tancy  s e r v i c e s  (APROSC, U n i v e r s i t y ,  e t c . )  

when n e c e s s a r y  and d e s i r a b l e .  

9 .  Work w i t h  l o c a l  peop le  i n  promoting c o n s e r v a t i o n  p r a c t i c e s  and 

s e t t i n g  up o r g a n i z a t i o n s  t o  c a r r y  o u t  t h e s e  p r a c t i c e s .  

E. The RCUP C e n t r a l  Coord ina t ing  A c t i v i t i e s  w i l l  b e  l o c a t e d  i n  Kathmandu. 

The RCUP P r o j e c t  Manager and P r o j e c t  Co-Manager w i l l  s u p e r v i s e  t h e  

o v e r a l l  o p e r a t i o n s .  S p e c i a l i s t  p r e s e n t l y  working i n  t h e  DSWC plann ing  

c e l l  w i l l  work i n  RCUP, f u l l  t i m e  o r  p a r t  t i m e ,  a c c o r d i n g  t o  p r o j e c t  

needs .  Not a l l  t h e  s p e c i a l i s t  w i l l  b e  needed f u l l  t ime.  Given t h e  

manpower c o n s t r a i n t s  they  w i l l  a l s o  work i n  o t h e r  DSWC n a t i o n a l  p r o j e c t s .  

S i n c e  one of t h e  pr imary o b j e c t i v e s  of ACUP i s  t o  b u i l d  t h e  p lann ing  

and o p e r a t i o n a l  c a p a b i l i t y  o f  t h e  DSWC, t h e s e  s t a f f s  i n  t h e  l o n g  r u n  

w i l l  b e  t h e  c o r e  n a t i o n a l  s t a f f  of DSWC. 

S t a f f  needs  a t  a l l  l e v e l s  o f  ACUP o r g a n i z a t i o n a l  s t r u c t u r e s  are 

shown as Table  1. The Department of S o i l  and Water Conserva t ion  



core staff requirements are shown in Table 2. Table 3 shows the 

expatriate requirements and Table 4 the short-term expatriate 

consultants. Table 5 lists additional Nepali staff required for 

RCUP . 

Table 1 

Summarizes Staff Needs at all Levels of 

RCUP Organizational Structures: RCUP, NEPAL 

Staff Category 

Nepali Staff 

1. Central Level 

a. Professionals 
b. Sub-Professionals 
c. Administration 

2. Field Staff 

a. Professionals 
b. Sub-Professionals 
c. Administration 
d. Field dsst. Level 
e. Village Asst. Level 

Expatriates 

1. Long-Term 

a. Co-Team Leader 
b. Ministry of Forests 

Training Wing 
c. Institute of Renew- 

able Natural Re- 
sources 

d. RCUP Central Staff 

2. Short-Term Consultants 

a. Project Level 

80 
Yr.l 

8 
8 
12 

2 1 
102 
7 3 
9 7 
5 4 

1 

2 

2 
6 

4 
b. Tribhuvan University 2 

Beginning 
8 3 
Yr.4 

- 
- 
1 

4 
7 6 
12 
2 4 
125 

- 

- 

- 
- 

4 

Numbers 
8 1 
Yr.2 

2 
6 
6 

15 
7 5 
14 
2 0 
9 7 

- 

- 

3 
2 

5 

in 
8 4 

Yr.5 

- 
- 
- 

- 
5 8 
4 
5 

138 

- 

- 

- 
- 

- 
5 

Needed: 
82 
Yr.3 

2 
- 
- 

8 
6 6 
15 
15 
120 

- 
- 

- 
- 

4 
4 

Total 
5Years 

12 
14 
19 

4 8 
377 
118 
161 
5 34 

1 

2 

5 
8 

17 
3 5 19 



Table 2 

Central Office Component - HMG/N, DSWC Staff 1 / 

Position 

Project Manager (Watershed 
Management Specialist) 

Land Use Planner 

Agriculture Engineer 

Geologist 

Duration of 
Assignment, Months 

Permanent 

Permanent 

Permanent 

Permanent 

Socio-Economic Monitoring Specialist Permanent 

Civil Engineer 

Soil Conservationist (Vegetation 
Treatment Nursery Management) 

Conservation Education/Publicity 
Specialist 

Overseers (4) 

Soil and Water Cons. Asst. (8) 

Junior Cartographer (2) 

Administration 

Senior Accountant (1) 

Permanent 

Permanent 

Permanent 

Permanent 

Permanent 

Permanent 

Permanent 

Accountant (2) Permanent 

Section Officer (1) 

Administrative Assistant (4) 

Typist (2) 

Peons (6) 

Drivers (5) 

Permanent 

Permanent 

Permanent 

Permanent 

Permanent 

Apx. Timing 

Jan. 1980 

Jan. 1980 

Jan. 1982 

Jan. 1980 

June 1980 

Jan. 1980 

Jan. 1980 

Feb. 1980 

Jan. 1980 

Jan. 1980 

Jan. 1980 

Jan. 1980 

Jan. 1980 

Jan. 1980 

Jan. 1980 

Jan. 1980 

Jan. 1980 

Jan. 1980 

1/ The following positions designated in the DSWC organization chart will be 
permanently filled through either participant trainee returnees or recruit- 
men t : 

a. Social Scientist, 1983 
b. Hydrologist, 1982 
c. Range Management, 1982 

Until these positions are filled, it will be necessary to "borrow" these 
specialists from cooperating agencies under a memorandum of understanding 
arrangement described in this paper. 



Table 3 

Expatriate Component 

Position 

A. Project Co-ManagerIResource Special- 
ist and overall Expatriate Coordinator 

B. Ministry of Forests Training Wing 

1. Soillwater Conservation Training 
Specialist 

2. Forestry Training Specialist 

C. Institute of Renewable Natural Re- 
sources, Tribhuvan University 

Duration of 
Assignment Months Date of Arrival 

6 0 May, 1980 

1. Assistant to Dean/Curriculum Develop- 
ment (Renewable Natural Resource- 
Conservation and Forestry) 36 

2. Soil EngineerIHydrolics 2 4 

3. Soillwater Conservation Specialist 24 

4. Silviculturist/Forest Management 30 

5. Economist (Soil Conservation & Forestry) 30 

D. RCUP Central Staff, Department of Soil and 
Conservation 

1. Land-use Planner 40 

2. Soil Scientist 40 

3. Hydrologist 36 

4. Rangelpasture Management Specialist 3 6 

5. Agricultural/Civil Engineer 48 

6. Forest Management Specialist 36 

7. Rural Sociologist/Anthropologist 2 4 

8. Soil and Water Conservation Specialist 3 6 

June 1980 

June 1980 

May, 1980 

June 1981 

June 1980 

Jan. 1981 

Jan. 1981 

July 1981 

July 1980 

Jan. 1981 

July 1980 

July 1980 

July 1980 

June 1980 

Jan. 1981 



Table 4 

Posit ion 

Short Term Expatriate Component 

Institute of Renewable Natural 
Resources 

Horticulturist 

Watershed 

High-Altitude Nursery Management 
Specialist 

Sampling Statistician 

Adaptive Research Expert 

Energy Specialist 

Other 

Duration of 
Assignment, Months Apx. Timing CY 



Table 5 

Additional Staff Needs for RCUP Implementation (Nepali) 

11 Included manpower for energy, range management, community forestry, small 
irrigation improvement and conservation extension. Manpower requirement 
for extension has been incorporated in 2, 3, and 5. Manpower requirement 
for formal training is not incorporated. 

Project Component 

1. Central RCUP Office 

a. Professionals 
b. Sub-Prof essionals 
c. Administration 

Sub-Total: 

2. Catchment Conservation 11 

Offices (4) 

a. Professionals 
b. Sub-Prof essionals 
c. Administration 

Sub-Total: 

3. Forestry 

a. Professionals 
b. Sub-Prafessionals 
c. Field Asst. Level 
d. Administration 

Sub-Total: 

4. Agronomy 6 Horticulture 

a. Professionals 
b. Sub-Professionals 
c. Field Asst. Level 
d. Village Asst. 
e. Administration 

Sub-Total: 

Yr. 1 

8 
8 
12 

2 7 

4 
12 
22 

38 

4 
4 6 
42 
16 

108 

2 
17 
5 1 
5 4 
16 

140 

Numbers 

Yr. 2 

2 
6 
6 

14 

4 
9 
4 

17 

- 
12 
9 
- 
2 1 

2 
11 
6 
9 7 
5 

121 

Required: 

Yr. 3 

2 
- 
- 
2 

4 
10 
4 

18 

- 
7 
5 - 
12 

3 
15 
5 

120 
6 

149 

Beginning 

Yr. 4 

- 
- 
1 

1 

4 
8 
2 

14 

- 
16 
14 - 
30 

- 
16 
5 

125 
5 

151 

in 

Yr. 5 

- 
- 
- 
- 

- 
6 - 
6 

- 
1 
1 
- 
2 

- 
18 
2 

138 
2 

160 

Total 
5 Years 

12 
14 
19 

4 4 

16 
45 
3 2 

9 3 

4 
82 
7 1 
16 

173 

7 
7 7 
69 
534 
3 4 

721 



Project Component 

5 .  Livestock & Pasture 

a. Professionals 
b. Sub-Professionals 
c. Field Asst. Level 
d. Administration 

Sub-Total: 

6. Drinking Water 

a. Professionals 
b. Sub-Professionals 

Sub-Total: 

7. Irrigation 

a. Professionals 
b. Sub-Professionals 

Sub-Total: 

8. Soil Survey 

a. Professionals 
b. Sub-Professionals 

' Sub-Total: 

Yr. 1 

2 
10 
4 
19 

35 

5 
13 

18 

- 
- 
- 

4 
4 

8 

Numbers 

Yr. 2 

4 
20 

5 
5 

3 4 

2 
4 

6 

3 
6 

9 

- 
- 
- 

Required: 

Yr. 3 

1 
2 0 

5 
5 

31 

- 
- 

- 

- 
- 
- 

- 
- 
- 

Beginning 

Yr. 4 

- 
2 2 

5 
5 

32 

- 
- 
- 

- 
- 
- 

- 
- 
- 

in 

Yr. 5 

- 
20 

2 
2 

2 4 

- 
- 
- 

- 
- 
- 

- 
- 
- 

Total 
5 Years 

7 
9 2 
2 1 
36 

156 

7 
17 

2 4 

3 
6 

9 

4 
4 

8 



Projection of all expatriate specialist requirements outlined in Tables 

3 and 4 are based upon the recommendations of the RCUP design team. Timing 

of local specialists (DSWC) is scheduled keeping in view the on-going and 

future training activities of the DSWC. Expatriates, in partnership with 

their HMG/N counterparts, will formulate design criteria, guidelines, speci- 

fications and handbooksthat are to become the operational method for resource 

conservation and utilization. The sources, in combination with on-the- 

ground-and-job training, will constitute the aim of assisting in establishing 

a well founded organizational structure. There will be a transition year of 

expatriate assistance to discrete project activities following immediately 

upon return of Nepalese specialists. 

RCUP Support to and from Supporting Agencies 

As pointed out earlier, the RCUP organization maximizes use of line agency 

staffs by assisting to develop their staff and capability in areas which are 

outside the DSWC organizational limitations, but are also necessary to the 

success of the RCUP. Further, it is a primary aim of the RCUP to promote 

coordination and cooperativeness throughout the government to address the 

issues of resource conservation and utilization. The Ministry of Forests and 

Department of Soil and Water Conservation cannot carry out this job by them- 

selves. Therefore, the RCUP makes provision to assist RCUP supporting line 

agencies in the way of technical assistanee, equipment and materials, and 

participant training to the extent required to execute successful implementation. 

The support to be given to and from line agencies will be spelled out in 

memorandum of understanding. An example of a memorandum of understanding is 

included as attachment 1 of this agreement. It is for the purpose of conducting 

soil surveys. These agreements will detail the working relationships between 

participating agencies to the RCUP and will include reference to the types of 

goods and services to be arranged between the agencies. Following is a brief 

description of individual agency RCUP support: 

A. Ministry of Forests - Planning Cell 
The Ministry of Forests Planning Cell has a vital role to play in 

the successful implementation of the RCUP by coordinating interrelated 

activities within the Ministry of Forests. They will play a major role 

in programming priorities of the Ministry's activities in the RCUP areas 

and coordinating RCUP activities with other line agencies. 

B. Ministry of Forests - Training Wing 
A Training Wing has been established in the Ministry of Forests (MFTW). 



A full-time in-service training person will be assigned from the 

DSWC. An expatriate will be assigned to assist in developing the soil 

and water conservation training guidelines. The MFTW will have respon- 

sibility to carry out in-service training for the DSWC as follows: 

1. Carry out short in-service, job related courses for staff already 

working. 

2. Work out guidelines and assist in implementing in-service training 

program for panobayas. 

3. Work out guidelines and provide materials for sources at the pancha- 

yat and ward levels. 

4. Make its facilities available to the RCUP for publicity, conferences, 

etc. as feasible. 

5. Maintain a small working library for training purposes that the 

RCUP staff can borrow from. (See Arthur Berry's report and ODM/USAID! 

World Bank report on Ministry of Forests Training Project). 

C. Catchment Conservation Committee 

There is provision for different coordination committees in the DAP. 

However, there is no provision for helping in coordination of a national 

project like the RCUP which recognizes the potential social and economic 

value of local communities to manage the natural resources in their own 

community. Therefore, there could be a duplication of activities of DAP 

and RCUP in the project area. Hence, to avoid duplication and enhance 

coordination a catchment conservation committee is recommended as follows : 

1. District Panchayat Chairman Chairman 

2. Chief District Officer Member 

3. Panchayat Development Officer Member 

4. District Forest Officer Member 

5. District Agriculture Development Officer Member 

6. Project Incharge Irrigation Member 

7. Project Incharge - Drinking Water Member 

8. Project Incharge - Livestock Development Centre Member 

9. Others as required (ADB and AIC for example) 

10. RCUP Catchment Conservation Officer Member-Secretary 

This Committee will meet at least once every three months to perform 

the following functions: 

1. Review the planning and implementation of the program and decide on 

the work priorities and funding needs. 

2. Arrange for the assured supply of resources necessary for the smooth 



implementation of the program. 

3. Maintain coordination among different components of the program. 

4. Coordinate and include RCUP activities with the district plan to 

avoid duplication. 

5. Review progress of the program. 

In its initial formative years the RCUP is designed to function along 

the catchment boundaries. This provides evaluation control. As results 

from RCUP spread and become part of the day-to-day institutional opera- 

tion, the catchment offices should evolve into the next hierarchial level, 

possibly the district. The organizational pattern should eventually be 

along lines developed by sister agencies such as the Department of Forests 

and Department of Agriculture in order to strengthen and complement each 

other's support for managing resources and in order to integrate with 

HMG/N1s ongoing policy for developing rural areas. 

Catchment Level Organization 

Five project offices will be established in the RCU project areas to 

coordinate the implementation of project activities as outlined in the 

responsibility of the lead line agency (DSWC/RCUP). The following staff 

and specialists needs are identified within each project office of 

Kulekhani, Daraudi (Gorkha), Myagdi, Mustang and Jumla. 

1. Catchment Conservation Officer 

2. Asst. Soil Conservation Officer (Land Treatment) 

3. Asst. Soil Conservation Officer (Channel Treatment) 

4. Asst. Soil Conservation Officer (Extension, Education & Research) 

5. Overseer for Civil works (1) 

6. Accountants (1) 

7. Administrative Assistant (2) 

8. Storekeeper (1) 

9. Peons and Guards (4) 

10. Driver (2) 

These staffs may not be available at the same time during the initial 

project period. In the beginning, one Assistant Soil Conservation Officer 

may have to assume all the responsibility of his counterparts. This is 

justified because of 1) less project activities in the initial stages, 

and 2) lack of manpower availability. The Central RCUP staff will pro- 

vide assistance for field implementation. However, it is contemplated 

that all these staffs will be fielded during the first five year phase of 

the project. The details are given in attachment 1. 



E. Panchayat Conservation Committee 

Under the Chairmanship of the Pradhan Pancha or other recognized 

Panchayat leader, a Panchayat Conservation Committee shall be constituted 

in each Panchayat. A representative from eachwardwill be a member. In 

addition, if no women members are selected from any of the wards, at least 

one woman will be added as a member of this committee from each ward. 

This committee will serve as a sub-committee of the Panchayat Development 

Committee. 

JTs, JTAs, and Forest Rangers working in the Panchayat will be ex- 

officio members of the committee and the Soil Conservation Assistant shall 

attend the meetings as committee Secretary. If the Soil Conservation 

Assistant is unavailable as Secretary, one of the committee or ex-officio 

members will be appointed to this position. 

Whenever feasible, functional sub-committees will be formed of other 

members of the panchayat around specific activities which contain at least 

one member of the Panchayat Committee, in order to put management of dis- 

crete activities as directly as possible into the hands of the local bene- 

ficiaries. For example, members of three wards who share a separate 

portion of panchayat forest will form a separate sub-committee to manage 

this forest. Or, the participants in a particular irrigation project or 

in a contract forest scheme for marginal land farmers would also be 

examples of functional sub-committees for implementing and maintaining 

project activities formed on a benefit-user basis. These sub-committees 

will be made up of a cross section of community publics to include 

political leadership, small farmers, progressive farmers, women and people 

in education. The RCUP catchment conservation office shall select in 

consultation with local leadership the committee membership. 

The Panchayat Conservation Committee will be responsible for partici- 

pating in the identification, planning, implementation and monitoring of 

a community conservation program in the Panchayats. In addition to help- 

ing set up and monitor the sub-committees, this committee will be respon- 

sible for solving conflicts that are encountered during the development 

of panchayat plans and implementation of these programs. The committee 

will call upon the panchayat level field center for technical assistance 

or in difficult problems on the catchment organization. 

F. Catchment Representatives Assembly 

Each of the Chairmen of the Panchayat Conservation Committees will 



constitute members of the Catchment Representatives Assembly. The 

assembly will be called at least twice a year to participate in 

planning and reviewing the various catchment conservation activities, 

making recommentations, and helping to solve outstanding problems. 

G. Panchayat Level Field Centre Organization 

One Field Centre will be located in each panchayat to demonstrate 

and coordinate the techniques of the Soil and Water Conservation pro- 

grams. This Centre will be a nucleus for identifying and implementing 

community conservation program activities with the panchayat popula- 

tion. This Centre will also be responsible for building a confidence in the 

people that changes in land use and improved cultivation practices are 

profitable and technically sound. The Centre will be a common platform 

for all the extension workers from different line agencies. In this way, 

farmers will not have to run from one agency to the other. They will 

not be confused by the diverse versions of extension workers in different 

fields. These Field Centers will be developed in conjunction with the 

District Service Centers to facilitate effective implementation and in- 

sure coordination with other development activities in the district. 

Soil Conservation Assistants will serve as the primary Coordinators 

with JTs and other technicians. (For details on the function of Soil 

Conservation Assistant see report on extension by Dr. G. C. Sharma). 

The following manpower will be needed for each panchayat and will be 

selected from the panchayat area. 

1. Soil and Water Conservation Assistant (1) 

2. Village Technicians (2) 

H. Department of Agriculture 

Under the overall direction of the Director General of Agriculture, 

the Department of Agriculture will have the responsibility to execute 

following activities of RCUP: 

1. Carry out all the programs recommended by the design team on better 

agronomic practices and agriculture extension. 

2. Conduct the soil survey in the RCUP areas following national soil 

survey policy. 

3 .  Carry out an improved pasture management program in the project area. 

4 .  Carry out an improved animal husbandry and animal health program. 

5. Carry out a community horticulture program as recommended by the 

design team. 

6. Conduct adaptive research and field trials. 



7. Participate in the land use planning of the project area. 

At the national level, the Deputy Director General responsible for ex- 

tension will be the principal Coordinator for RCUP field activities related 

to the Department of Agriculture. Programs as identified by the design 

team in agriculture will be incorporated in the annual programs of the 

Department of Agriculture and will be accorded equal priority as other 

department programs. In order to carry out these activities the Department 

of Agriculture will provide the services of the following specialists during 

detailed planning and implementation of RCUP: 

1. Soil Scientists plus four Soil Surveyors (US Peace Corps) 

2. Pasture Management Specialist 

3. Animal Husbandry Specialist 

4. Agronomist 

5. Horticulturist 

6. Plant Pathologist/Entomologist 

7. Agriculture Extension and Education Specialist 

One expatriate agriculturist will be attached to the Department of 

Agriculture to coordinate and advise on RCUP related activities for 3 years 

starting January 1980. One expatriate Soil Scientist will be attached to 

the Soils Section to advise on conducting the soil survey. Twelve months 

of short term consultancies in identified subject matter will be provided 

during the project period. 

I. Catchment Level Organization 

1. District Agriculture Development Office (DADO) 

Under the overall direction of the Regional Director the Agricul- 

ture Development Officer will coordinate all the activities of the 

Agriculture Department. The DADO Office will be strengthened with new 

additions as below: (for details see Agriculture, Livestock and 

Pasture Development Reports.) 

Agronomy 

Kulekhani and Gorkha 

Assistant Agriculture Development Officer 
(Horticulture, Gazetted Technical 111) 

Assistant Production Agronomist 
(Gazetted Technician 111) 

Mustang and Myagdi 

Agriculture Development Officer 
(Gazetted Technician 11) 



Assistant Agriculture Development Officer 
(Gazetted Technician I11 Horticulture) 

Agronomy Research Unit Marpha Farm 

To carry out research on high altitude crops, one Agronomy Research 

Unit will be established at Marpha Farm. The following manpower will 

be required: 

1. Assistant Agronomist (Gazetted Technician 111) 1980 

2. JT (1) (Non-Gazetted I) 1980 

3. JTA (1) (Non-Gazetted 11) 1980 

4. Field Assistant (1) 

5. Peon (1) 

The primary function of the DADO Office will be to carry out super- 

vision, extension, coordination and administration of the Agriculture 

component of RCUP activities. 

Livestock and Pasture Development 

Existing livestock farms located in the project area will be 

strengthened to carry out added responsibilities in the livestock 

component of RCUP. The following additional staff will be added (for 

details see report on livestock and pasture management): 

Chitlang Livestock Farm (Markhu) 

1. Livestock Officer (1) (Gaz. I1 Tech. Agri. 
service, livestock diary dev. faculty) 

2. Assistant Pasture Development Officer (1) 
(Gaz. 111, Agri, service, livestock/dairy 
dev. faculty) 

3. JT (Non-Gaz. tech. I) (1) 

4. Assistant Accountant (Non. Gaz. Adm.) (1) 

5. Gothala (3) 

6. Driver (1) 

Livestock Development Center Gorakhkali 

1. Livestock Officer (Gaz. 11, Tech.) Agri. 
service, livestock diary dev. faculty) (1) 

2. Assistant Pasture Dev. Officer (1) 

4. Assistant Accountant-cum-Clerk 
(Non-Gaz . I1 Adm. ) (1) 

5. Field Assistant 

6. Peons (4) 

7. Driver (1) 



Livestock Development Center Marpha 

1. Additional Livestock Officer (Gaz. 11, Tech. 
Agri. service, livestock dairy faculty) (1) 

2. Assistant Pasture Officer (Gaz. 111, Tech. 
Agri. service, livestock dairy faculty) (1) 

3. Accountant (1) 

4. ~torekeeper/~lerk/Typis t (1) 

5. Peon (1) 

6. Saish (1) 

Livestock Development Centerl~istrict Agriculture 
Development Office, Myagdi 

Initially this division will be attached to the DADO Office in 

Myagdi. There is no specialized manpower in livestock development 

at present. The following manpower will be attached to the DADO Office, 

to carry out RCUP related activities: 

1. Additional Livestock Officer (Gaz. 11, Tech. Agri. 
service, livestock and dairy faculty) (1) 1985 

2. Assistant Livestock Officer (Gaz. 111, Tech. Agri. 
service, livestock and dairy faculty) (1) 1980 

3. Assistant Pasture Officer (Gaz. 111, Tech. 
Agri. service livestock and dairy faculty) (1) 1980 

4. JT (Non-Gaz. Tech. I) (3) 1980 

5. Field Assistant (1) 1980 

6. Accountant (Non-Gaz. I Adm.) (1) 1985 

7. Assistant Clerk/Storekeeper (Non-Gaz. 11, Adm.) (11) 1980 

8. Peon (4) 1980 

9. Saish (1) 1980 

Horticulture 

All the horticulture programs in RCUP areas will be channelled 

through the Department of Agriculture. Existing horticulture farms 

will be strengthened and additional satellite nurseries will be est- 

tablished (for details see Horticulture report). The following units 

and staff will be strengthened or added: 

Kulekhani 

1. Daman Horticulture Farm 

The physical facilities of Daman Horticulture Farm will be 

strengthened. The farm will be responsible for production of 

plant materials. In coordination with the DADO Office, this farm 



will be responsible for technical and administrative supervision 

and other extension services. No additional manpower needed. 

2. Sisneri Satellite Nursery (New Establishment) 

One additional nursery will be established in Sisneri 

Panchayat. The following additional staff will be needed: 

a. JTA (1) 1980 

b. Field Assistant (1) 1980 

c. Storekeeper (1) 1980 

d. Gardener (3) 1980 

3. Daraundi Catchment (Gorkha) 

The horticulture activity in Gorkha will be coordinated by 

the ADO. One agriculture graduate specializing in horticulture 

will be attached to the DADO Office for the technical supervision 

of this activity. One central nursery and 3 satellite nurseries 

will be established in the project area during the project period 

(for details see the horticulture report). The following staff 

is required for the horticulture component: 

a. Horticulturist (Gaz. 111, Tech. to be attached 
to the DADO Office) 1980 

b. JT (1) 1980 

c. JTAs (4) 1980 

d. Field Assistant (4) 1980 

' e. Storekeeper (4) 

f. Gardeners (21) 

4. Mustang 

The Marpha Horticulture Farm will coordinate all the horti- 

culture activities and will serve as the central nursery for the 

area. Some physical facilities will be improved but no additional 

manpower will be required. 

One satellite nursery will be located in Thani Panchayat and 

the following staff will be needed: 

a. JTA (1) 1980 

b. Field Assistant (1) 

c. Storekeeper (1) 

d. Gardners (3) 

J. Panchayat Level Sub-center Organization (Agriculture) 

Under the DADO Office of each district, although 21 sub-centres 



(Kulekhani 3 ,  Gorkha 8 ,  Myagdi 5 ,  and Mustang 5) w i l l  be e s t a b l i s h e d .  Each 

sub-centre  w i l l  cover one t o  f i v e  panchayats depending upon t h e  l o c a l  s i t -  

ua t ion .  I n  each sub-centre  w i l l  be  l oca t ed  two groups dea l ing  wi th  (1)  

p l a n t  s c i ence  and (2 )  animal s c i ence .  Each group w i l l  be handled by a JT 

and a s s i s t e d  by one JTA, one f i e l d  man and one peon. I n  each Panchayat 

two genera l  JTA w i l l  be  l oca t ed  t o  look a f t e r  p l a n t  and animal s c i ence  

programs r e s p e c t i v e l y .  Nine v i l l a g e  Agr i cu l tu re  A s s i s t a n t s  w i l l  b e  a t -  

tached. The sub-centre  a c t i v i t i e s  w i l l  be coordinated wi th  t h e  f i e l d  

c e n t r e .  

K. Agr i cu l tu re  Development Bank, Nepal (ADBIN) 

Ex i s t i ng  sub-branches a t  Gorkha and Hetauda would p a r t i c i p a t e  i n  

meeting t h e  c r e d i t  requirements  of t h e  farmers i n  t h e  p r o j e c t  a r e a .  I n  

Myagdi and Mustang t h e  e x i s t i n g  ADBIN depot o f f i c e s  should be  e l eva t ed  

t o  sub-branch l e v e l  t o  meet t h e  expanded c r e d i t  requirements i n  t h e  pro- 

j e c t  a r ea .  

L. Agr i cu l tu re  Input  Corporat ion (AIC) 

The e x i s t i n g  A I C  Of f i ce  i n  Gorkha, Kulekhani, and Myagdi w i l l  p a r t i c i -  

p a t e  i n  meeting increased  a g r i c u l t u r e  i n p u t s  demand under t h e  va r ious  pro- 

grams of RCUP. 

M. Cooperatives (Sajha)  

Using t h e  p r e v a i l i n g  HElG set-up,  coopera t ives  w i l l  b e  expanded and 

developed. A t  p r e sen t  t h e r e  a r e  only 8 coopera t ives  i n  RCUP a r e a s .  This  

number should be increased  by 21 t o  meet t h e  requirements  t o  improve a g r i -  

c u l t u r e  p r a c t i c e s  recommended under RCUP. ADBIN and A I C  w i l l  coopera te  

and coo rd ina t e  i n  t h e  c r e d i t  and inpu t  d i s t r i b u t i o n  by Sajha i n  t h e  pro- 

j e c t  a r e a .  

N. Department of F o r e s t s  

Under t h e  o v e r a l l  d i r e c t i o n  of t h e  Chief Conservator of F o r e s t s ,  t h e  

Department of F o r e s t s  w i l l  a c t i v e l y  p a r t i c i p a t e  i n  t h e  fo l lowing  a c t i v i -  

t i e s  of RCUP: 

1. General f o r e s t  admin i s t r a t i on  i n  t h e  p r o j e c t  a r e a .  

2. Demarcation of Panchayat F o r e s t ,  Panchayat P ro t ec t ed  F o r e s t ,  and 

Nat iona l  Fo re s t .  

3. P l a n t a t i o n  a c t i v i t i e s  on n a t i o n a l  f o r e s t  l and .  

4.  A e r i a l  photography of t h e  p r o j e c t  a r e a s  i n  coord ina t ion  wi th  t h e  Remote 

Sensing Laboratory of DSWC. A e r i a l  photography i s  r equ i r ed  f o r  a l l  

p ro  j ec t a r e a s .  



5. P r e p a r a t i o n  of o p e r a t i o n a l  f o r e s t  management p l a n s  and c a r r y i n g  o u t  

a l l  t h e  p r e s c r i p t i o n s  i n  n a t i o n a l  f o r e s t  l a n d  a c c o r d i n g l y .  

6. P r o t e c t i o n  o f  a l l  t h e  n a t i o n a l  f o r e s t  l a n d .  

7. F o r e s t  r e s e a r c h .  

A t  t h e  n a t i o n a l  l e v e l ,  t h e  Deputy Chief Conserva to r  o f  F o r e s t ,  

Development and P lann ing ,  w i l l  b e  t h e  Coord ina to r  o f  RCUP a c t i v i t i e s  

a s s i g n e d  f o r  t h e  Department of F o r e s t s .  

The f o r e s t  su rvey  and r e s e a r c h  o f f i c e  i n  t h e  Department of F o r e s t s  

w i l l  b e  r e s p o n s i b l e  t o :  

1. Coord ina te  and c a r r y  o u t  a e r i a l  photography of  t h e  p r o j e c t  a r e a  

i n  c o o p e r a t i o n  w i t h  t h e  Remote Sensing Cente r .  

2. P r e p a r e  v e g e t a t i o n  maps o f  t h e  p r o j e c t  a r e a .  

3 .  P r e p a r e  management p l a n s  f o r  t h e  p r o j e c t  a r e a s .  

4. Carry  o u t  f o r e s t r y  r e s e a r c h  i n  t h e  p r o j e c t  a r e a s  i n  c o o p e r a t i o n  

w i t h  t h e  I n s t i t u t e  o f  Renewable N a t u r a l  Resources .  

One f u l l  t ime  e x p a t r i a t e  e x p e r t ,  s t a r t i n g  January  1980,  i n  F o r e s t  

Inven tory  and Management w i l l  b e  a s s i g n e d  t o  t h e  F o r e s t  Survey O f f i c e  

f o r  a p e r i o d  of 3 y e a r s  t o  a d v i s e  antl c o o r d i n a t e  aerial  photography,  

f o r e s t  i n v e n t o r y ,  r e s e a r c h  and management p lann ing .  A s h o r t  term 

consu l tancy  f o r  a t o t a l  p e r i o d  o f  6 pe rson  months t o  a s s i s t  i n  t h e  

f i e l d  of a e r i a l  photography and n a v i g a t i o n  is recommended. Four U.S. 

Peace Corps Volun tee rs  w i l l  b e  a s s i g n e d  t o  assist i n  c a r r y i n g  o u t  t h e  

f o r e s t r y  programs i n  t h e  f i e l d .  

A t  p r e s e n t ,  D i v i s i o n a l  F o r e s t  O f f i c e s  a r e  l o c a t e d  i n  Hetauda ( r e -  

s p o n s i b l e  f o r  Kulekhani Watershed) ,  Damauli ( r e s p o n s i b l e  f o r  Daraundi 

Watershed) and B h e r i  ( r e s p o n s i b l e  f o r  Mustang and Myagdi Watershed) .  

These t h r e e  F o r e s t  D i v i s i o n s  w i l l  b e  s t r e n g t h e n e d  as f o l l o w s :  

S t a f f  Kulekhani ~ a r a u n d i ( G o r k h a )  Myagdi Mustang T o t a l  

At tached O f f i c e r  1 1 1 1 4 

Rangers 4  9  9  5 2  7 

F o r e s t e r  9  28 28 1 4  7 9  

S e n i o r  C l e r k  1 1 1 1 4  

F o r e s t  Guards 9  2  8  28 14 7 9  

D r i v e r  1 1 - - 2  

Nursery  Man 2  5 5 5 17  

Peon 2  - 2  - 3  - 3  - 1 0  - 
T o t a l  : 2  9  7 5 7  5 4 3  222 



This staff will be stationed in the RCUP Project Offices (head- 

quarters) and will work as different mobile groups to implement 

field projects like forest demarcation, national forest plantation, 

forest protection and all other activities recommended by the man- 

agement plan. Day-to-day administration will be the responsibility 

of the respective Forest Divisions. All the activities under 

forestry will be coordinated through respective divisions of the 

Department of Forests (e.g. national forest plantation will be co- 

ordinated by the Afforestation Section). 

0. Water Supply and Sewerage Department 

The water supply project has been divided into two types. First are 

those projects which serve populations of more than 1500 people, which 

will be handled by the Water Supply and Sewerage Department. Second are 

projects serving less than 1500 people, which will be handled by the 

Local Development Department. 

Under the overall supervision of the Chief Engineer, Water Supply 

and Sewerage Department (WSSD), the Department will actively participate 

in the detailed design and implementation of the identified RCUP water 

supply projects. The Chief Engineer will nominate a Coordinator from 

his staff for the planning and program development. The Department, 

through its Central Construction Unit, will handle the project in Kulekhani, 

and through its western division office (Pokhara) will manage the projects 

in ~arkndi and Kaligandaki Watersheds. The following manpower is pro- 

jected as needed to implement the RCUP water supply activity: 

Staff Kulekhani Daraundi(Gorkha) Myagdi & Mustang 

Civil Engineers 1 1 1 

Overseers 2 2 3 

This staff will work out of the WSSD Office as a mobile project im- 

plementation group under the technical direction of the WSSD Departments 

central and divisional construction office. WSSD will operate initially 

with the existing staff and consultancies and will hire additional man- 

power as and when needed. 

P. Department of Irrigation, Hydrology and Meterology 

Under the overall supervision of the Director General of Department 

of Irrigation, Hydrology and Meterology, the Department will actively 

participate in the following activities of RCUP: 

1. Design and implement irrigation programs coverning more than 50 hectares 



of land in the RCW Project area through its regional and divisional 

offices. The Local Development Department will oversee implementa- 

tion of projects less than 50 hectares. 

2 .  Help coordinate and advise in the installation of hydrometerological 

instruments and training of the field staff in recording and collecting 

data. 

The Director General will nominate his staff member involved in 

the planning and programme development as the principle Coordinator. 

One hydrologist will also be assigned to help coordinate and install 

hydro-meterological equipment and begin data evaluation. The recom- 

mended projects will be implemented by existing regional and project 

offices under the Department, and additional manpower is not recom- 

mended. (For details, see RCUP report on Irrigation.) 

Q. Local Development Department (LDD) 

Under the overall supervision of the Director General, Local Develop- 

ment Department, the Department will actively participate in the following 

activities of the RCUP. 

1. Detailed design and implementation of water supply projects which serve 

less than 1500 people. 

2. Detailed design and implementation of Irrigation projects which irri- 

gate less than 50 hectares of land. 

It has been estimated that the following manpower will be needed 

during the first 5 years of the project: Kali Gandaki 
Staff Kulekhani Daraundi(Gorkha) (Mustang-Myagdi) 

1. Drinking Water 

Engineers 1 1 2 

Overseers 3 3 4 

2. Irrigation 

Engineers 

Overseers 

The manpower projection does not include the existing-manpower. The 

discussion with the LDD reveals that LDD will operate RCUP activi- 

ties initially with the existing staff in the centre and in the field and 

will hire local consultancies and staff as and when needed. 

R. Institute of Renewable Natural Resources 

The Institute is responsible for formal training of Foresters and 

Soil and Water Conservation Officers. As Officers graduate, preference will 



be given to placing these graduates in direct or support RCUP positions. 

The RCUP areas will also serve as a training-research base for the In- 

stitute. As many students as possible will serve their one year field 

training requirement, between the certificate and diploma course, 

associated with RCUP projects. The expatriate staffing will be according 

to the agreed-upon recommendations outlined in the "Training In Renewable 

Natural Resources in ~ e ~ a l "  report. 

S. APROSC and Other Consultancies 

As concluded by different reports, project monitoring--including 

both impact evaluation and on-going adaptive research and feedback--is 

essential for achieving and measuring project success. Since this activ- 

ity includes both physical (land) and socio-economic (inhabitants) mon- 

itoring of a wide variety of project activities, it will be coordinated 

and managed by the RCUP Central Staff. One full time socio-economic 

Monitoring Specialist with the assistance of an expatriate rural 

sociologist/anthropologists and short-term consultancies on statistical 

methods will be assigned to work with the staff in setting up the mon- 

itoring program, carrying out its initial activities for two years, 

training the DSWC Monitoring Specialist, and providing short term follow- 

up consultancy services. 

Manpower constraints in different line agencies may have to be re- 

solved by making arrangements with local consultancy and research organ- 

ization's inside the country. Since APROSC has had a principal role in 

the projects's design and was responsible for the household baseline 

study which will be repeated after five years to measure impact, its 

role in project monitoring is vital. In addition, individual consultants 

and contracts with other institutions (either private or public such as 

the University), will probably be necessary to the extent practicable. 

These consultants will be retained to either compliment or eventually 

replace identified expatriate staffing. 
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DRAFT 

MEMORANDUM OF UNDERSTANDING 

BETWEEN 

DIVISION OF SOIL SCIENCE AND AGRICULTURAL CHEMISTRY 

DEPARTMENT OF AGRICULTURE 

AND 

AGRICULTURAL PROJECTS SERVICE CENTRE 

MINISTRY OF FOOD AND AGRICULTURE 

AND 

THE FOREST RESOURCES SURVEY OFFICE 

DEPARTMENT OF FORESTRY 

AND 

DEPARTMENT OF SOIL AND WATER CONSERVATION 

MINISTRY OF FORESTRY 

RELATIVE TO SOIL SURVEYS 



This Memorandum of Understanding is between the Department of Soil and Water 

Conservation hereinafter called the Department; the Division of Soil Science and 

Agricultural Chemistry hereinafter called the Division of Soil Science; the Forest 

Resources Survey Office hereinafter called the Forestry Resources Office; and the 

Agricultural Project Services Centre hereinafter called the Service Centre. 

This Memorandum recognizes the joint and individual responsibilities of the 

four parties in making a cooperative soil survey in Nepal. These surveys are part 

of the National Soil Survey Program. Soil surveys as used in this memorandum in- 

clude the determination of important characteristics of soils; the classification 

of soils; the classification of soils into defined and described taxonomic units; 

the establishment of the limits of these taxonomic units; the plotting of the soil 

boundaries on maps; the description and correlation of these map units; the inter- 

pretation of the maps and other data obtained in the surveys; the publication of 

the maps; the publication of reports; and investigations in soil genesis, morphology 

and classification. 

GENERAL PURPOSES 

1. Soil surveys are needed to determine accurately the nature, distribution and 

extent of the various kinds of soils. They contribute to a knowledge of the 

soil resources of Nepal. Combined with the information on the properties, 

interrelationships and behavior of soils obtained through research and through 

the experience of engineers, farmers, range specialists, forest land managers, 

and others, they provide a geographical basis for efficient and prudent use of 

soils. They provide data on which to base decisions for planning in both 

urban and rural areas. 

2. This Memorandum is to: 

a. provide for cooperative efforts in the development and utilization of 

soil surveys in Nepal, 

b. assure that all phases of the soil survey program including that for 

forested lands are given adequate attention, and 

c. strive for maximum utilization of resources of all parties working toward 

a common goal. 

IT IS MUTUALLY AGREED THAT: 

1. Soil surveys are to be made cooperatively according to sound scientific and 

technical standards in accord with a national system of soil classifications, 

correlation, and nomenclature as developed by the National Soil Survey Program. 

2. All new cooperative soil surveys conducted in Nepal by the parties to this 



Memorandum s h a l l  be c a r r i e d  out  i n  accordance with procedures contained i n  

t h i s  Memorandum. When s o i l  surveys a r e  i n i t i a t e d  o u t s i d e  t h e  procedures con- 

t a ined  i n  t h i s  Memorandum, t h e  i n i t i a t i n g  agency s h a l l  inform t h e  o t h e r  

s i g n a t o r i e s  of t h e  Memorandum of such p lans  before  t h e  survey is s t a r t e d .  

3.  P a r t i e s  t o  t h i s  Memorandum s h a l l  expedi te  s o i l  surveys made wi th in  t h e  terms 

of t h e  Memorandum and w i l l  seek  t o  con t inua l ly  improve t h e i r  q u a l i t y  and 

usefu lness  t o  t h e  end t h a t  t h e  resources  a v a i l a b l e  f o r  s o i l  surveys w i l l  make 

t h e  maximum con t r ibu t ion  f e a s i b l e  t o  a l l  p o t e n t i a l  u s e r s ,  inc luding  fa rmers ,  

l and  use  p lanners ,  engineers ,  s a n i t a r i a n s ,  land a p p r a i s e r s ,  land developers ,  

r e c r e a t i o n  and park p lanners ,  a r c h i t e c t s ,  f o r e s t e r s ,  range s p e c i a l i s t s ,  wild- 

l i f e  s p e c i a l i s t s  and o the r s .  

4 .  P a r t i e s  t o  t h i s  Memorandum s h a l l  cooperate  i n  e s t a b l i s h i n g  and updat ing 

p r i o r i t i e s  of a r e a s  needing s o i l  surveys and i n  scheduling surveys according 

t o  agreed upon c r i t e r i a ,  inc luding  adequate l e a d  time. 

5 .  P a r t i e s  t o  t h e  Memorandum w i l l  cooperate  i n  keeping s o i l  survey a c t i v i t i e s  

w i th in  t h e  framework of t h e  National  S o i l  Survey Program inc luding  s o i l  cor- 

r e l a t i o n s  and i n t e r p r e t a t i o n s .  

6. P a r t i e s  t o  t h i s  Memorandum s h a l l  cooperate  i n  i n i t i a l ,  p rogress ,  and f i n a l  

s o i l  survey f i e l d  reviews and i n  legend reviews i n  progress ive  survey a r e a s  

according t o  t h e i r  i n t e r e s t s  o r  degree of p a r t i c i p a t i o n  i n  t h e  survey. 

7.  A l l  p a r t i e s  t o  t h i s  Memorandum w i l l  cooperate  i n  informing t h e  pub l i c  r e -  

gard icg  progress  of s o i l  survey ope ra t ions  and about t h e  use  of publ.ished s o i l  

surveys.  

8. A 1 1  p a r t i e s  t o  t h i s  Memorandum w i l l  cooperate  i n  t h e  prepara t ion  of educa- 

t i o n a l  m a t e r i a l s  such a s  brochures ,  pamphlets, c i r c u l a r s ,  and s i m i l a r  m a t e r i a l  

about s o i l s  and t h e i r  use.  

9. This  Memorandum of Understanding i s  t o  d e f i n e  i n  genera l  terms t h e  b a s i s  on 

which t h e  agencies  concerned w i l l  cooperate  and does no t  c o n s t i t u t e  a  f i n a n c i a l  

o b l i g a t i o n  t o  s e r v e  a s  a  b a s i s  f o r  expenditures .  The r e s p o n s i b i l i t i e s  assumed 

by each of t h e  cooperat ing p a r t i e s  a r e  cont ingent  on funds being a v a i l a b l e  

from which expendi tures  may l e g a l l y  be made. Each pa r ty  w i l l  adminis te r  i t s  

own funds i n  accord wi th  i t s  r u l e s  and r egu la t ions .  

10. P a r t i e s  t o  t h i s  Memorandum s h a l l  be f r e e  t o  use  i n  o f f i c i a l  correspondence 

any of t h e  r e s u l t s  obtained i n  t h e  surveys made under t h i s  agreement g iv ing  

due c r e d i t  t o  t h e  o t h e r  agencies .  Pub l i ca t ions  may be independent o r  j o i n t  

a s  agreed upon. I n  ca se  of f a i l u r e  t o  agree  a s  t o  t h e  manner of pub l i ca t ion  

o r  t o  t h e  i n t e r p r e t a t i o n  of r e s u l t s ,  any of t h e  cooperat ing agencies  may publ i sh  



data or reports after due notice and submission of the proposed manuscript 

to the others. In such instances, the agency publishing the data will assume 

full responsibility for any statement in which there is a difference of opinion. 

11. Administrators from each agency signatory to this Memorandum will appoint 

appropriate staff members to constitute a technical committee and meet at 

least once each calendar year. Members of the staffs of these agencies and 

other interested people shall also be invited to participate. This technical 

committee will act on matters incident to the purpose of this Memorandum; will 

consider recommendations for meeting the needs of users of soil survey informa- 

tion; will appoint advisory committees as needed. Each year the committee 

will elect its chairman. The committee will review progress of the soil sur- 

vey program and present annual plans, with schedules, and make recommendations 

for improvement of the overall program. 

12. This Memorandum of Understanding shall become effective when signed by all 

signatories and shall remain in effect indefinitely, but may be modified by 

mutual agreement among the parties in writing. It may be discontinued at 

the request of any party. Request for termination or any major change shall 

be submitted to the other parties, not less than 60 days in advance of the 

effective date desired. 

UNDER THE PROVISION OF THIS MEMORANDUM THE DIVISION OF SOIL SCIENCE AGREES TO: 

1. Provideleadership in soil characterization by providing facilities, supplies 

and personnel for procuring laboratory data in Nepal, in addition to that 

provided by the Department and Forest Resources Office, as needed for in- 

terpretations, classification and correlation. 

2. Provide leadership in soil correlations and interpretations within the Division 

of Soil Science Soil Survey Areas in preparation of standard soil series de- 

scriptions and interpretation sheets and preparing soil survey manuscript for 

publication; all in cooperation with the signatory agencies. 

3. Provide leadership in carrying out the initial, progress, and final field 

reviews within the Division of Soil Science in cooperation with the other 

agencies of this agreement. 

4. Provide leadership in the development and amendment of the mapping legend 

for each Division of Soil Science survey being surveyed cooperatively within 

the standards of the National Soil Survey Program. 

5. Provide leadership in and cooperate with other agencies in informing the 

public regarding progress of soil survey operations and about the use of 

published soil surveys. 



6 .  Provide l eade r sh ip  and coopera te  wi th  o t h e r  agenc ies  i n  t h e  p repa ra t i on  of 

educa t iona l  m a t e r i a l s  such a s  brochures ,  pamphlets, c i r c u l a r s  and s i m i l a r  

m a t e r i a l  about s o i l s  and t h e i r  use.  

7 .  Cooperate i n  e s t a b l i s h i n g  and updat ing p r i o r i t y  l i s t  of s o i l s  t o  be s tud i ed  

f o r  c h a r a c t e r i z a t i o n  o r  s p e c i a l  s t u d i e s .  

8. Cooperate i n  t h e  development and amendment of t h e  mapping legend f o r  each 

p rog re s s ive  survey being conducted coopera t ive ly  w i th in  t h e  s t anda rds  of  

t h e  Nat iona l  S o i l  Survey Program. 

9. Cooperate i n  prepar ing  s o i l  p r o f i l e  d e s c r i p t i o n s  and mapping u n i t  de sc r ip -  

t i o n s  and i n  t h e  sampling of s o i l s  f o r  r e sea rch ,  educa t iona l  and i n t e r p r e t a -  

t i v e  purposes.  

10. Provide t r a i n i n g  f o r  s o i l  s c i e n t i s t s  employed by t h e  Div is ion  of S o i l  

Science and o t h e r  agencies  a s  app rop r i a t e .  

UNDER THE PROVISIONS OF THIS MEMORANDUM THE FORESTRY RESOURCES OFFICE AGREES TO: 

1. Provide l e a d e r s h i p  i n  assembling s o i l s  and p r o d u c t i v i t y  information f o r  

Nepal s o i l s  wi th  t he  goa l  of improving t h e  s t anda rds  and gu ide l ines  f o r  s o i l  

survey i n  f o r e s t e d  a r e a s  and providing t h e  b e s t  p o s s i b l e  woodland i n t e r p r e t a  

t ions .  

2 .  Cooperate i n  s o i l  c h a r a c t e r i z a t i o n  s t u d i e s  t o  i d e n t i f y  s o i l  f e a t u r e s  t h a t  

a r e  p r e d i c t i v e  of f o r e s t  product ion and management o p p o r t u n i t i e s  and by pro- 

v id ing  f a c i l i t i e s  and personnel  f o r  procuring l a b o r a t o r y  d a t a  f o r  f o r e s t  

s o i l s  i n  a d d i t i o n  t o  t h a t  provided by t h e  Div is ion  of S o i l  Science and t h e  

Department. 

3 .  Provide l e a d e r s h i p  i n  t h e  development and amendment of t h e  mapping legend 

f o r  each p rog re s s ive  survey i n  f o r e s t e d  a r e a s  being surveyed coope ra t i ve ly  

w i th in  t h e  s t anda rds  of t h e  Nat iona l  S o i l  Survey Program. 

4 .  Cooperate i n  prepar ing  s o i l  p r o f i l e  d e s c r i p t i o n s  and mapping u n i t  descr ip-  

t i o n s  and i n  sampling of s o i l s  f o r  r e sea rch ,  educa t iona l  and i n t e r p r e t a t i v e  

purposes.  

5. Provide l e a d e r s h i p  i n  t h e  p repa ra t i on  of i n t e r i m  and f i n a l  s o i l  survey re- 

p o r t s  f o r  s o i l  surveys  i n  f o r e s t e d  a r e a s .  

6. Provide t r a i n i n g  f o r  s o i l  s c i e n t i s t s  employed by t h e  Fo re s t ry  Resources 

Of f i ce  and o t h e r  agenc ies  a s  app rop r i a t e .  

7. On H i s  Majes ty ' s  Government's Nat iona l  F o r e s t s ,  coopera te  wi th  o t h e r  p a r t i e s  

t o  t h i s  Memorandum i n  t h e  development and amendment of t h e  mapping legends ,  

w i t h i n  t h e  s t anda rds  of t h e  Nat iona l  S o i l  Survey Program. 



8. Cooperate with other parties to this Memorandum in all other aspects of 

soil survey operations including the preparation of soil survey manuscripts, 

and soil correlation. 

UNDER THE PROVISIONS OF THIS MEMORANDUM THE SERVICE CENTRE AGREES TO: 

1. Provide leadership in Service Centre soil surveys in carrying out the initial, 

progress, and final field reviews in cooperation with the other agencies to 

this agreement. 

2. Provide leadership in soil correlations and interpretations within Service 

Centre soil survey areas in the preparation of standard soil series descrip- 

tions and interpretation sheets, and preparing soil survey manuscripts for 

publishers; all in cooperation with signatory agencies. 

3 .  Develop work plans and amendments when needed, for Service Centre areas being 

surveyed, within the standards of the National Soil Survey Program. 

4.  Provide leadership in the development and amendment of the mapping legend 

for each Service Centre survey being surveyed cooperatively, within the 

standards of the National Soil Survey Program. 

5. Provide leadership in training soil scientists employed by Service Centre 

and other agencies as appropriate. 

6. Cooperate in establishing and update priority lists of soils to be studied 

for characterization or special studies. 

UNDER THE PROVISIONS OF THIS MEMORANDUM THE DEPARTMENT AGREES TO: 

1. Provide leadership in Resource Conservation and Utilization soil surveys in 

carrying out the initial, progress, and final field reviews in cooperation 

with the other agencies to this agreement. 

2. Provide leadership in soil correlations and interpretations within Resource 

Conservation and Utilization soil survey areas in the preparation of standard 

soil series descriptions and interpretation sheets, and preparing soil sur- 

vey manuscripts for publication; all in cooperation with signatory agencies. 

3. Develop work plans and amendments when needed, for Resource Conservation 

and Utilization areas being surveyed, within the standards of the National 

Soil Survey Program. 

4. Provide leadership in the development and amendment of the mapping, legend 

for each Resource Conservation and Utilization survey being surveyed co- 

operatively, within the standards of the National Soil Survey Program. 

5 .  Provide leadership in training soil scientists employed by Resource Conserva- 

tion and Utilization and other agencies as appropriate. 



6. Provide leadership in encouraging district soil and water conservation 

committees through the National Soil and Water Conservation Committee to 

support the soil survey and its uses. 

7. Cooperate in establishing and updating priority lists of soils to be studied 

for characterization or special studies. 

Signed 

Director General 
Department of Agriculture 

Signed 

Chief Conservator of Forest 
Department of Forestry 

I 

Signed 

Director General 
Department of Soil and Water Conservation 

Signed 

Date 

Date 

Date 

Date 

Executive Director 
Agricultural Project Service Centre 
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ABSTRACT 

The Resource Conservat ion and U t i l i z a t i o n  P r o j e c t  can be d e f i n e d  a s  a n  

e x t e n s i o n  program a s s i s t i n g  t h e  Nepalese peop le  i n  conserv ing  and u t i l i z i n g  

t h e i r  renewable and non-renewable r e s o u r c e s  most e f f i c i e n t l y .  Cons iderab le  

a t t e n t i o n  i s  g i v e n  t o  o r g a n i z a t i o n a l  and s t a f f i n g  needs  of t h e  RCU program a t  

t h e  panchayat ,  catchment and n a t i o n a l  l e v e l .  This  s e c t i o n  emphasizes use  o f  

t h e  T r a i n i n g  and V i s i t  system a s  w e l l  a s  on-farm demons t ra t ion  approach t o  

e x t e n s i o n  i n  RCU P r o j e c t  a r e a s .  Adult  c o n s e r v a t i o n  e d u c a t i o n  and a  s t r o n g  

p u b l i c  i n f o r m a t i o n  program have been d i s c u s s e d  and made a n  i n t e g r a l  p a r t  of 

t h e  RCUP ex tens ion .  This  paper a l s o  o u t l i n e s  t h e  type of measurements t h a t  

shou ld  be made t o  moni tor  t h e  e f f e c t i v e n e s s  of t h e  proposed e x t e n s i o n  net-  

work. 

The a u t h o r  wishes  t o  acknowledge t h e  i n p u t  provided by o t h e r  d e s i g n  team 

members p a r t i c u l a r l y  i n  d e f i n i n g  t h e  s t a f f i n g  needs i n  t h e i r  r e s p e c t i v e  sub- 

j e c t  m a t t e r  a r e a s .  Comments and s u g g e s t i o n s  g iven  by M r .  Achyat B h a t t a r a i ,  

Deputy D i r e c t o r  General  of A g r i c u l t u r e  f o r  Ex tens ion ,  by D r .  Shiva  Lohani,  

Agronomist ,  RCUP/APROSC, and by M r .  Br ian S c o u l l e r ,  Ex tens ion  S p e c i a l i s t ,  

FAO, were q u i t e  v a l u a b l e  i n  d r a f t i n g  t h i s  s e c t i o n .  
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A. I n t r o d u c t i o n  

I n  t h e  c o n t e x t  of m u l t i - d i s c i p l i n a r y  r e s o u r c e  c o n s e r v a t i o n  and u t i l i z a -  

t i o n  i n  Nepal, e x t e n s i o n  f u n c t i o n s  must be conceived as t h e  key e lement .  

Ex tens ion  d e l i v e r y  c o n f i g u r a t i o n s  shou ld  t r a n s c e n d  t h e  t r a d i t i o n a l  d i s c i p l i -  

na ry  boundar ies  of  s u b j e c t s  and depar tments .  At t h e  same t ime t h e  t r a d i t i o n -  

a l  r o l e  must be suppor ted  by e x t e n s i o n  workers  -- t h a t  i s ,  b r i n g i n g  new tech- 

n o l o g i c a l  i n f o r m a t i o n  and m a t e r i a l s  i n p u t  t o  t h e  p a t r o n s  i n  t h e  panchayat and 

wards w h i l e  f e e d i n g  back t o  r e s e a r c h ,  a d m i n i s t r a t i v e  and s e r v i c e  a g e n c i e s  t h e  

problems t h a t  a r e  encoun te red  by t h e  c l i e n t e l e .  To s u p p o r t  such a  two-way 

exchange of  i n f o r m a t i o n ,  a  r e a l i s t i c  e x t e n s i o n  and e d u c a t i o n  p r o g r a m ~ w i l l  

need t o  be developed i n  t h e  s e l e c t e d  s i t e s  and be supplemented by a n  a p p l i e d  

r e s e a r c h ,  demons t ra t ion  and s u b j e c t  m a t t e r  s u p p o r t  i n f r a s t r u c t u r e .  

S e l e c t i o n  of t h e  s t u d y  a r e a s  (Kulakhani ,  Gorkha and MustangIMyagdi) i n  

h i l l  and mountain r e g i o n s  i s  a n  a p p r o p r i a t e  s t e p  i n  t h e  r i g h t  d i r e c t i o n  of  

a p p l y i n g  some p r e c i s e  t r e a t m e n t  measures  t o  a  mammoth problem. The h i l l  and 

mountainous a r e a s  accommodate two- th i rds  of  N e p a l ' s  peop le  and a  l a r g e  pro- 
3 p o r t i o n  of  t h e  240 m i l l i o n  m / y r  of eroded s o i l s  o r i g i n a t e  i n  t h e  h i l l s  and 

t h e  mountains.  'Also,  i n  t h i s  r e g i o n  f o r e s t s  a r e  being d e s t r o y e d  f o r  f i r ewood  

and fodder  and some of t h e  most denudation-prone s o i l s  have been c l e a r e d  f o r  

cu l t iva t ion .  Such pressure on land by people and l i ves tock  a l ike  and by un- 

checked movement of wa te r  has  f o r c e d  l a r g e  r e g i o n s  i n t o  t h e  d e s e r t i f i c a t i o n  

p r o c e s s .  S i n c e  env i ronmenta l  d e g r a d a t i o n  i s  a l s o  p r o p o r t i o n a l  t o  i n c r e a s e  i n  

human and l i v e s t o c k  p o p u l a t i o n  c o o r d i n a t i o n  of RCUP a c t i v i t i e s  w i t h  HMG fami- 

l y  p lann ing  and l i v e s t o c k  management program should  a l s o  be cons ide red .  

The purpose  of t h i s  component of t h e  RCUP r e p o r t  i s  t o  o u t l i n e  s p e c i f i c  

mechanisms t h a t  i n c l u d e  c o o r d i n a t i o n  of  a g r i c u l t u r a l ,  f o r e s t r y ,  s o i l  and 

wa te r  c o n s e r v a t i o n  and energy components, and how t h e s e  v a r i o u s  program a c t i -  

v i t i e s  can b e s t  be t aken  t o  t h e  peop le  i n  t h e  above p r o j e c t  a r e a s .  

B. C u r r e n t  S t a t u s  of E x t e n s i o n  Programs i n  Nepal 

I n  o r d e r  t o  p l a c e  s p e c i f i c  p r o p o s a l s  i n  t h e i r  p roper  p e r s p e c t i v e ,  a b r i e f  



rev iew of  t h e  e x i s t i n g  e x t e n s i o n  i n f r a s t r u c t u r e  i s  presen ted  here .  

The l a r g e s t  e x t e n s i o n  i n f r a s t r u c t u r e  i n  Nepal i s  o p e r a t e d  under t h e  aus-  

p i c e s  of t h e  H M G ' s  Department of A g r i c u l t u r e .  I ts formal  beginning i n  1953 

makes i t  one of t h e  youngest  e x t e n s i o n  s e r v i c e s  i n  t h e  world and t h e r e f o r e  i t  

c a n  be b e s t  d e s c r i b e d  a s  being i n  i t s  f o r m a t i v e  y e a r s .  The b a s i c  admin i s t ra -  

t i v e  s t r u c t u r e ,  most r e c e n t l y  r e v i s e d  i n  1973, p l a c e s  c o n s i d e r a b l e  emphasis 

on JTA's ( J u n i o r  Techn ica l  A s s i s t a n t s )  and J T ' s  ( J u n i o r  Techn ic ians )  a t  t h e  

panchayat and s u b - d i s t r i c t  l e v e l .  A t  t imes ,  they  a r e  a ided  by A g r i c u l t u r a l  

A s s i s t a n t s  l o c a t e d  a t  t h e  v i l l a g e  l e v e l  who prov ide  par t - t ime  suppor t .  The 

J T ' s  a r e  superv i sed  by t h e  A g r i c u l t u r a l  Development O f f i c e  (ADO) s t a t i o n e d  a t  

t h e  d i s t r i c t  headquar te r s .  Both t h e  Chief D i s t r i c t  O f f i c e r s  (CDO) and t h e  

Regional  D i r e c t o r s  s u p e r v i s e  t h e  ADO and t h e  Deputy D i r e c t o r  General  of Agri-  

c u l t u r e  f o r  e x t e n s i o n ' s  o f f i c e  i n  t u r n  p rov ides  n a t i o n a l  c o o r d i n a t i o n .  A t  

t h e  n a t i o n a l  l e v e l  t h i s  l i n e  of command i s  supported by a n  A g r i c u l t u r a l  In- 

f o r m a t i o n  S e c t i o n ,  a  Rural  Youth S e c t i o n  and a n  A g r i c u l t u r a l  Marketing Corpo- 

r a t i o n  (AMC). This  a g r i c u l t u r a l  e x t e n s i o n  network has  been d e s c r i b e d  i n  con- 

s i d e r a b l e  d e t a i l 1 / .  The Department of A g r i c u l t u r e  i n  a d d i t i o n  t o  a g r i c u l t u r -  

a l  e x t e n s i o n ,  has Crop Research,  Animal Research and Planning and Administra-  

t i o n  D i v i s i o n s .  The Department of A g r i c u l t u r e  i s  housed i n  t h e  M i n i s t r y  o f  

Food, A g r i c u l t u r e  and I r r i g a t i o n  w i t h  p a r a l l e l  Departments f o r  I r r i g a t i o n  and 

Hydro-Meteorology and f o r  Food and Marketing S e r v i c e s .  The M i n i s t r y  of F o r e s t  

a l s o  has  i t s  own nation-wide i n f r a s t r u c t u r e .  The M i n i s t r y  has  f o u r  Depart-  

ments:  F o r e s t r y ,  Botany (Medicinal  P l a n t s ) ,  S o i l  and Water Conserva t ion  

(DSWC), and Rese t t l ement .  The DSWC has  v a r i o u s  components and t h e  e x p e r t i s e  

i s  provided by p l a n n e r s ,  f o r e s t e r s ,  a g r i c u l t u r i s t s ,  c i v i l  e n g i n e e r s  and re- 

s e a r c h  and p u b l i c i t y  s p e c i a l i s t s .  At p r e s e n t  DSWC is  c a r r y i n g  o u t  d i f f e r e n t  

p r o j e c t s  on a  catchment b a s i s  and i s  i n  t h e  p r o c e s s  of e s t a b l i s h i n g  d i s t i n c t  

o f f i c e s  where such watershed management p r o j e c t s  a r e  being under taken.  The 

Department of F o r e s t  has a count ry -wide  o r g a n i z a t i o n  and work grouped i n  9  

f o r e s t  c i r c l e s  and 40 f o r e s t  d i v i s i o n s .  

At t h e  d i v i s i o n a l  l e v e l  a D i v i s i o n a l  F o r e s t  O f f i c e r  (DFO) s u p e r v i s e s  f o r -  

e s t r y  r e l a t e d  f u n c t i o n s  and h a s  on h i s  s t a f f  3  Rangers,  about  1 0  F o r e s t e r s ,  

and g e n e r a l l y  more t h a n  20 F o r e s t  Guards. I n  most c a s e s  one f o r e s t  d i v i s i o n  

A g r i c u l t u r a l  P r o j e c t s  S e r v i c e s  Cen t re ,  1978, Nepal A g r i c u l t u r a l  Ex tens ion  
P r o j e c t  Phase 11, Vol. I - I V . ,  Lazimpat, Kathmandu. 



covers  two d i s t r i c t s ,  but  some d i v i s i o n s  extend t o  t h r e e  d i s t r i c t s  while  

o t h e r s  a r e  confined t o  only one. 2 / 

C. C r i t i c a l  Eva lua t ion  of P re sen t  Extension Approaches 

The presen t  ex tens ion  program s u f f e r s  from s e v e r a l  c o n s t r a i n t s  t h a t  be- 

came obvious i n  t h e  des ign  team's d i s cus s ions  wi th  farmers  and v i l l a g e  lead- 

e r s  dur ing  the  f i e l d  t r i p s  i n  t he  RCUP reg ions :  

1. The J T ' s  and JTA's a r e  unders ta f fed .  In  s e v e r a l  cases  one JTA was 

r e spons ib l e  f o r  t h r e e  o r  more panchayats,  which t r a n s l a t e s  i n t o  approx- 

imate ly  3,000 o r  more farm families/JTA. In many ex tens ion  c i r c l e s  t h e  

i d e a l  number of farm f a m i l i e s  contac ted  by a  JTA-like person would be 

more l i k e  1 , 0 0 0 . ~ ~  Considering t h e  rugged t e r r a i n  and t h e  amount of t ime 

consumed i n  t r a v e l ,  t h e  presen t  load on JTA's is  u n r e a l i s t i c .  

2. Wide gaps e x i s t  i n  ex tens ion  support components: l i m i t e d  t r a i n i n g  of 

JT ' s  and JTA's; inadequate  sub jec t  ma t t e r  support  a t  t he  d i s t r i c t  l e v e l ;  

t a r d y  inpu t  of new technology i n  terms of new re sea rch  f i n d i n g s ,  improved 

v a r i e t i e s ,  f e r t i l i z e r s  and p e s t i c i d e s ;  and the  disbursement of c r e d i t  o r  

p r i c e  support  i s  inadequate  and not  t i e d  c l o s e l y  t o  ex tens ion  personnel  

s e rv i ce s .  

3. Although morale and high a t t r i t i o n  r a t e s  a r e  not cond i t i ons  unique t o  

H M G ' s  ex tens ion  s e r v i c e ,  continuous review of i t s  personnel  p o l i c i e s  

( s a l a r y  l e v e l ,  promotions, TA, DA, remote a r ea  al lowance,  p rovis ion  of 

l i v i n g  q u a r t e r s )  seems t o  be necessary.  

4. There i s  phys ica l  s epa ra t i on  between ex tens ion  and r e sea rch  f a c i l i -  

t i e s  i n  the f i e l d  and t o  an extent a t  the national  l e v e l  a l s o .  There- 

f o r e ,  except  f o r  s p e c i a l  meetings r e sea rche r s  and s u b j e c t  ma t t e r  spec i a l -  

ists  do not  come i n  con tac t  with t he  ex tens ion  workers. 

5. There is  some confusion i n  terms of t he  p r i o r i t i z a t i o n  of an exten- 

s i o n  worker 's  main ca lendar  of a c t i v i t i e s  (e.g., emphasizing improved 

r i c e  seed d i s t r i b u t i o n  i n  June).  They a l s o  func t ion  a s  t h e  government's 

d a t a  c o l l e c t o r s ,  t hus ,  d i v i d i n g  t h e i r  e f f o r t s  between ex tens ion  and non- 

2/  FAO/World Bank, 1979. Dra f t  r epo r t  of t he  Nepal community f o r e s t r y  
development p ro j ec t .  Rep. No. 16/79 NEP 12. 11 A p r i l  1979 FAOIUN, Rome 33 
p . ,  annexes. 

31 Benor, Daniel and James Q. Harr i son ,  1977. A g r i c u l t u r a l  Extension: The 
t r a i n i n g  and v i s i t  system. World Bank, Washington, D.C. 55 p. 



extens ion  func t ions .  

6. Both t he  Department of Fo re s t ry  and t h e  DSWC s t a f f  i n  t he  f i e l d  and 

a t  t he  n a t i o n a l  l e v e l  a r e  t oo  few t o  c a r r y  ou t  an e f f e c t i v e  resource con- 

s e r v a t i o n  program and extension.  Also g r e a t e r  i n t e r f a c i n g  of a l l  exten- 

s i o n  workers ( i . e . ,  i n  a g r i c u l t u r e ,  f o r e s t r y  and s o i l  and water conserva- 

t i o n )  i s  needed. A t  p r e sen t ,  they work under s epa ra t e  quotas  and d i rec-  

t i v e s  which may not  be mutual ly  compatible.  I f  t he  presen t  s t a t e  con- 

t i n u e s ,  t he re  i s  a danger of t he  v i l l a g e  communities r ece iv ing  contradic-  

t o ry  recommendations from the  ex tens ion  workers i n  d i f f e r e n t  departments.  

7. Grea te r  i n t e r a c t i o n  wi th  people and the  l e a d e r s  i n  t he  panchayats and 

wards i n  planning could f a c i l i t a t e  implementation a c t i v i t i e s .  Formaliz- 

i n g  of such c i t i z e n  based advisory ,  goa l - s e t t i ng  implementation groups 

should be an important f e a t u r e  of ex tens ion  a c t i v i t y .  

8. Up t o  now, t he  Fores t  Department has mainly been concerned wi th  

l i c e n s i n g  and organiz ing  timber s a l e s  from the  f o r e s t  and with f o r e s t  law 

enforcement and had l imi t ed  programs i n  r e f o r e s t a t i o n  and extension.  

Therefore ,  a t  p resen t  no area-wide s o i l  and water ,  farmland, and o t h e r  

resource  conserva t ion  ex tens ion  i n f r a s t r u c t u r e  e x i s t s  i n  Nepal. 

Many of t h e  above mentioned l i m i t a t i o n s  have been addressed i n  t he  subse- 

quent pages,  p a r t i c u l a r l y  i n  t he  p r o j e c t  o rgan iza t ion  and t h e  a c t i o n  plan f o r  

extension.  

D. Novel Appraehes Used i n  Extension 

Severa l  novel ex tens ion  packages have been put toge ther  by HMG and by 

b i l a t e r a l  donor agencies .  4/  Generally such programs are for  l imited  geograp- 

h i c  a r ea s  and/or  a r e  f o r  a s e l e c t  t a r g e t  group of people. Only a few exam- 

p l e s  of such programs a r e  mentioned. The Small Area Development Program 

(SADP) i n  which v i a b l e  panchayat a r e a s  a r e  i d e n t i f i e d  where resources  includ- 

i ng  ex tens ion  support  a r e  app l i ed  f o r  t h e i r  a l l - round development. In t h e  

p a s t  decade seven In t eg ra t ed  Rural Development (IRD) o r  H i l l  Area Development 

P r o j e c t s  have a l s o  brought about d i f f e r e n t  ex tens ion  approaches. In t he se  

p r o j e c t s  a g r e a t e r  number of ex tens ion  and sub jec t  ma t t e r  s p e c i a l i s t  support  

from governmental agenc ies  i s  gene ra l l y  provided. Expa t r i a t e  consu l t an t s  a s  

w e l l  a s  p a r t i c i p a t i o n  by people v i a  Conservation Committees and Advisory 

4 /  World Bank, 1978. Nepal F o r e s t r y  Sec tor  Review. Rep. No. 1952-NEP. 
August, 1978. 



C o u n c i l s  a l s o  p rov ide  needed i n p u t s  t o  t h e  projects .51 Examples of  such  pro- 

j e c t s  i n c l u d e  Karnal i -Bher i  I n t e g r a t e d  Rura l  Development (K-Bird), Kosi H i l l  

Area Rura l  Development P r o j e c t  (KHARDEP), H i l l  Area Development P r o j e c t  

(HADF), I n t e g r a t e d  H i l l  Development P r o j e c t  (IHDP). The I n t e g r a t e d  Watershed 

Management, T o r r e n t  Con t ro l  and Land Use Development Program was des igned t o  

b u i l d  up t h e  Department of S o i l  and Water Conservat ion and t o  c a r r y  o u t  

t r a i n i n g  and demons t ra t ion .  

The Phewatal  Watershed P r o j e c t  of DSWC i s  a  m u l t i - d i s c i p l i n a r y  p r o j e c t  

having a s  one of i t s  a c t i v i t i e s  t h e  development of r e a f f o r e s t a t i o n  and e ro -  

s i o n  c o n t r o l .  The Gandaki A g r i c u l t u r a l  Development P r o j e c t  c o n c e n t r a t e d  i t s  

a c t i v i t i e s  i n  t h e  c e n t r a l  r e g i o n ,  s e r v i n g  an a r e a  of  821,000 ha w i t h  a n  ob- 

j e c t i v e  of a c h i e v i n g  i n c r e a s e d  o v e r a l l  a g r i c u l t u r a l  p r o d u c t i o n  by a n  i n t e n s i -  

f i e d  e x t e n s i o n  s e r v i c e  coupled wi th  s o u r c e s  of c r e d i t .  The Rura l  R e s e t t l e -  

ment Scheme a t  Lumle and Pakhr ibas  o f f e r s  a g r i c u l t u r a l  and s i l v i c u l t u r a l  

t r a i n i n g  f o r  r e h a b i l i t i o n  of Gorkha s o l d i e r s .  The v e t e r a n s  t h u s  s e t t l e d  a r e  

a l s o  provided w i t h  e x t e n s i o n  follow-up v i s i t s  a t  t h e i r  farms.  

E. E x t e n s i o n  -- T r a i n i n g  and M o t i v a t i o n a l  C o n s i d e r a t i o n s  f o r  RCUP 

I. Pre-Service  T r a i n i n g  C o n s i d e r a t i o n s .  

The Resource Conserva t ion  and U t i l i z a t i o n  program must be augmented w i t h  

a  s i m i l a r  broad-based e x t e n s i o n  s u p p o r t .  In  t h e  c o n t e x t  of t h i s  p r o j e c t  

t h e  e x t e n s i o n  s t a f f  must t a k e  t o  t h e  people  t h e  knowledge of f o r e s t r y ,  
< 

range and watershed management, s o i l  c o n s e r v a t i o n ,  i r r i g a t i o n ,  d r i n k i n g  

w a t e r ,  animal  husbandry,  agronomy and h o r t i c u l t u r e .  

Under t h e  p r e s e n t  t r a i n i n g  c o n f i g u r a t i o n  i n  Nepal i t  seems t h a t  t h e  

panchayat  and d i s t r i c t  l e v e l  e x t e n s i o n  p e r s o n n e l  f o r  RCUP w i l l  be d e r i v e d  

from two d i s t i n c t l y  s e p a r a t e  e d u c a t i o n  programs. One of t h e s e  c u r r e n t l y  

t r a i n s  J T 1 s  and JTA1s and a l s o  d e g r e e  l e v e l  a g r i c u l t u r a l  g r a d u a t e s  whose 

b a s i c  t r a i n i n g  i s  i n  t h e  a g r i c u l t u r a l  s c i e n c e s .  The o t h e r  i s  t h e  f o r e s -  

t r y  t r a i n i n g  program a t  Hetaura  which a t  p r e s e n t  t r a i n s  c e r t i f i c a t e - l e v e l  

( 2  y e a r s  post-SLC) f o r e s t e r s .  There i s  a s  y e t  no p r o f e s s i o n a l  f o r e s t r y  

d e g r e e  c o u r s e  i n  Nepal. I n  1977,  a  c e r t i f i c a t e  t r a i n i n g  program i n  s o i l  

and water  c o n s e r v a t i o n  was a l s o  i n t r o d u c e d  a t  Hetaura  and abou t  20 g r a d u  

51 A g r i c u l t u r a l  P r o j e c t  S e r v i c e s  C e n t r e ,  1978. Peop les  P a r t i c i p a t i o n  i n  
Rura l  Development i n  Nepal. APROSC Report .  Lazimpat,  Kathmandu, Nepal. 



a t e s l y e a r  a r e  coming from t h i s  program: c u l t u r a l l y  and e c o l o g i c a l l y ,  Hetaura 

is  a p a r t  of t he  Tera i  wheras t he  RCUP emphasis i s  on the  h i l l  and mountain 

ecology. S tudents  i n  t h i s  program a r e  l a r g e l y  drawn from t h e  Kathmandu Val- 

l e y  and the  Tera i ,  and n a t u r a l l y  become condi t ioned t o  working i n  t h e  Tera i .  

It i s  a welcome development f o r  RCUP t h a t  a s epa ra t e  h i l l  campus f o r  fores -  

t r y ,  s o i l  and water conserva t ion  w i l l  be e s t ab l i shed  a t  Pokhara wi th  emphasis 

on h i l l  community f o r e s t r y  and n a t u r a l  resource conservation.61 I f  p rogress  

i s  made a s  planned, c e r t i f i c a t e  and diploma gradua tes  should be coming from 

t h e  Pokhara campus i n  1983 and 1984, r e spec t ive ly .  This  t r a i n i n g  program i s  

descr ibed  i n  g r e a t e r  d e t a i l  i n  the t r a i n i n g  component of t h i s  p r o j e c t  paper. 

Ac tua l ly ,  cons iderab le  expansion of RCUP i n t o  a d d i t i o n a l  panchayats may need 

t o  be delayed u n t i l  t h e  gradua tes  of t h e  Pokhara school a r e  a v a i l a b l e  t o  RCUP 

t o  c a r r y  out  t he  RCUP ex tens ion  and t e c h n i c a l  work. 

The fol lowing a r e  t r a i n i n g  r e l a t e d  recommendations r e l e v a n t  f o r  s h o r t . a n d  

long range ex tens ion  support :  

1. Both f o r  a g r i c u l t u r a l  ex tens ion  ( JT ' s ,  JTA's and diploma holders )  and 

f o r  the  f o r e s t r y  and SWC ( S o i l  and Water Conservation) programs, SLC 

gradua tes  from h i l l  reg ions  should be i d e n t i f i e d ,  t r a i n e d  and placed i n  

RCUP a reas .  

An e x c e l l e n t  approach t o  cons ider  i n  t he  s e l e c t i o n  process  would be 

t o  i n v i t e  nominations of q u a l i f i e d  t r a i n e e s  from panchayat o r  ward l e v e l  

conserva t ion  committees. Such an approach w i l l  keep t o  ensure  the  appro- 

p r i a t e  placetaent and r e t e n t i o n  of g radua tes  i n  t he  h i l l  region.  

2. P o t e n t i a l  ex tens ion  workers must be exposed t o  t h e  same l e v e l  of 

t e chn ica l  and s u b j e c t  m a t t e r  t r a i n i n g  as a t y p i c a l  c e r t i f i c a t e ,  diploma 

o r  degree holder  w i l l  r ece ive .  I n  a d d i t i o n ,  they  must be s e n s i t i z e d  t o  

ex tens ion  methodologies of communication, techniques of  mobi l iz ing ,  or-  

gan iz ing  and s t imu la t i ng  c i t i z e n  i n t e r e s t  i n  conserva t ion  i s s u e s  and i n  

a d u l t  conserva t ion  educat ion methodologies. 

3. The a g r i c u l t u r a l  t r a i n e e s  i n  t h e i r  c u r r i c u l a  must be exposed t o  

rudiments of n a t u r a l  resource  conserva t ion ,  and, s i m i l a r l y ,  f o r e s t r y ,  SWC 

t r a i n e e s  be exposed t o  va r ious  a spec t s  of a g r i c u l t u r e .  

4. Since t h e r e  is  an obvious gap between i n i t i a t i o n  of RCUP and the  

6 /  FAO/World Bank, 1979. Community Fo re s t ry  Development P ro j ec t .  Pro j. 
Rep. No. 16/79 NEP. 12. FAO/UN, Rome. 



a v a i l a b i l i t y  of g radua tes  from the  Pokhara school ,  RCUP should cons ider  

e f f e c t i v e  u t i l i z a t i o n  of NDS scho la r s  dur ing  t h e i r  f i e l d  appointment a s  

w e l l  a s  Peace Corps Volunteers  i n  well-defined p o s i t i o n s  i n  t h e  RCUP or-  

gan iza t ion .  However, t h i s  is not recommended i n  t h e  long term s t r a t e g y .  

La t e r  t he se  groups may take more of a  support r o l e  i n  a  f a i r l y  well- 

e s t a b l i s h e d  ex tens ion  i n f r a s t r u c t u r e .  

5. It i s  proposed t h a t  one JTA and one graduate  of t he  c e r t i f i c a t e  

l e v e l  course from Pokhara form the  b a s i c  ex tens ion  arm of t h e  RCUP e f f o r t  

a t  t he  panchayat l e v e l .  A team of two such i n d i v i d u a l s  working toge the r  

w i l l  be capable  of ca r ry ing  out  a  balanced RCUP extens ion  program i n  ag- 

r i c u l t u r e  and i n  t h e  renewable and non-renewable n a t u r a l  resource  manage- 

ment aspec ts .  

6. The JTA's and t h e  s o i l  conserva t ion  a s s i s t a n t s  should be f u l l y  o r i -  

en ted  t o  t he  cha l lenges  of working i n  h i l l s  and be prepared f o r  h i l l  

l i f e .  

11. Inse rv i ce  T ra in ing  Considerat ions.  

The g r e a t e s t  need f o r  i n s e r v i c e  t r a i n i n g  w i l l  be a t  t he  panchayat l e v e l .  

The ex tens ion  component of RCUP should organize pe r iod i c  i n s e r v i c e  t r a i n i n g  

programs along t h e  fol lowing l i n e s  : 

1. Catchment Level  Training.  Tra in ing  s e s s i o n s  conducted by catchment 

l e v e l  s t a f f  ( r o u t i n e ,  a s  o u t l i n e d ) .  

2. Cross D i s c i p l i n e  Tra in ing .  Cons is ten t  wi th  t h e  mission of RCUP, 

yea r ly  t r a i n i n g  se s s ions  should be conducted of two week d u r a t i o n  t o  o r i -  

e n t  J T A ' s  t o  non-agr icu l tura l  i s s u e s  and s i m i l a r l y  ranger  ( s o i l  conserva- 

t i o n  a s s i s t a n t s )  t o  a g r i c u l t u r a l  a spec t s .  Other t o p i c s  a s  o u t l i n e d  i n  

Table 2 can a l s o  be covered i n  t h e  t r a i n i n g  program. The JTA's i n  two 

neighboring panchayats may d i v i d e  t h e i r  r e s p o n s i b i l i t y ,  whereby one may 

s p e c i a l i z e  t o  work wi th  animal husbandry while  ano the r ,  wi th  crops.  

3. Ref resher  Tra in ing .  Af t e r  every 3 yea r s  of a c t i v e  a s s o c i a t i o n  wi th  

RCUP, t h e  panchayat l e v e l  ex tens ion  worker should be given a  r e f r e s h e r  

course of two months du ra t i on .  Such a  course should be designed with i n -  

put  from the  A g r i c u l t u r a l  I n s t i t u t e  a t  Rampur; F o r e s t r y  and S o i l  Conser- 

v a t i o n  School (Pokhara);  t he  r e sea rch  agenc ies  of a g r i c u l t u r e ,  f o r e s t r y  

t r a i n i n g  wing, and s o i l  conserva t ion  department. Included i n  such re- 

f r e s h e r  courses  should be v i s i t s  t o  demonstrat ion s i t e s .  Extension pro- 



grams i n  Nepal o r  i n  neighboring c o u n t r i e s  could a l s o  be v i s i t e d  t o  ob- 

s e rve  how o t h e r  workers ca r ry  ou t  t h e i r  programs under a  d i f f e r e n t  s e t  o f  

v a r i a b l e s .  

Extension Budget a l l o c a t e s  support  f o r  above mentioned i n s e r v i c e  t r a i n i n g  

a c t i v i t i e s .  

111. Cons idera t ions  f o r  Promotions and F a i r  Compensation. 

The d e s i r e  t o  improve oneself  and advance i n  one ' s  p rofess ion  is  a  na tur -  

a l  a t t r i b u t e  of a l l  human beings.  The RCUP program and decision-makers must 

always cons ider  providing advancement oppo r tun i t y  t o  panchayat and catchment 

l e v e l  s t a f f .  Ac tua l l y  phased bu i ld  up of a  personnel  a s  ou t l i ned  i n  t h e  ac- 

t i o n  p lan  would make i t  q u i t e  pos s ib l e  t o  promote capable  i n d i v i d u a l s  t o  more 

r e spons ib l e  pos i t i ons .  It i s  impera t ive  t h a t  important o f f i c e  ho lde r s  i n  

RCUP be s e n s i t i v e  t o  t h e  i n i t i a t i v e  shown by catchment l e v e l  and panchayat 

s t a f f  and provide o p p o r t u n i t i e s  f o r  advancement a t  those  l e v e l s .  

The budget s e c t i o n  a l s o  o u t l i n e s  compensations t h a t  a r e  considered e q u i t -  

a b l e  and f a i r  under p resen t  HMG pay s t r u c t u r e s .  The RCUP o r g a n i z a t i o n  should 

have some f l e x i b i l i t y  t o  award supe r io r  performance and cons ide ra t i on  should 

be given t o  t h e  fol lowing:  

1. It i s  s t r o n g l y  f e l t  t h a t  t h e  p r e sen t  system of s t a r t i n g  Gazet ted 

t e c h n i c a l  p r o f e s s i o n a l s  i n  t h e  same grade r e g a r d l e s s  of educa t i ona l  pre- 

p a r a t i o n  i s  one of t h e  major causes  of low morale.  J u s t  a s  HMG recog- 

n i z e s  exper ience ,  e q u i t a b l e  cons ide ra t i on  should a l s o  be g iven  t o  t h e  

l e v e l  of educat ion.  I n  some c i r c l e s  both i n  HMG and i n  b i l a t e r a l  agen- 

c i e s  sane reservation has been expressed about the relevance of advanced 

educa t i on  t o  n a t i o n  bu i ld ing  a s p e c t s  of Nepal. The au tho r  can not  t h ink  

of any developing country where progress  i n  development has  been achieved 

without  a  we l l  t r a i n e d  t e c h n i c a l  core  of p ro fe s s iona l s .  

2. J u s t  and e q u i t a b l e  compensation should be provided t o  ex t ens ion  

s t a f f  f o r  remote a r e a  appointments.  

F. The Phi losophy and Extension Approach For  RCUP 

In  t h e  RCUP, ex t ens ion  should be considered a n  i n t e g r a l  p a r t  of a l l  a c t i -  

v i t i e s  r a t h e r  than an  independent component by i t s e l f .  To c a r r y  t h i s  concept 

one s t e p  f u r t h e r ,  RCUP can  be def ined a s  a n  ex t ens ion  program of a s s i s t i n g  

people i n  conserving and u t i l i z i n g  t h e i r  renewable and nonrenewable r e sou rce s  



most e f f i c i e n t l y .  

I n  t h e  above d e f i n i t i o n  l i e s  t h e  philosophy of  t he  ex tens ion  program of 

RCUP. It w i l l  be people-oriented and people-originated and our  r o l e  a s  tech-  

n i c i a n s  w i l l  be i n  a s s i s t i n g  people i n  so lv ing  t h e i r  resource  management pro- 

blems. The t e c h n i c a l  input  i n  va r ious  forms should be shared with the  people 

r i g h t  from the  t ime they dev i se  conserva t ion  and u t i l i z a t i o n  p lans ,  and con- 

t i n u e  through the  implementation and t h e  follow-up. The p r o j e c t  o rgan iza t ion  

a s  ou t l i ned  below has taken i n t o  account such an  approach. Following i s  a  

b r i e f  d i s cus s ion  of such approaches. 

A cadre  of Nepalese sub jec t  mat te r  s p e c i a l i s t s  have been included a t  t h e  

n a t i o n a l  and d i s t r i c t  l e v e l s .  Their  prime r e s p o n s i b i l i t i e s  t o  support  exten- 

s i o n  a r e  considered t h r e e f o l d  : 

1. Being equipped with t h e  knowledge of e x i s t i n g  r e sea rch  and develop- 

ment in format ion ,  i d e n t i f y  s p e c i f i c  demonstrat ions and conduct them on a  

l i m i t e d  b a s i s  f i r s t  i n  s e l ec t ed  panchayats. 

2. I f  such approaches a r e  s u c c e s s f u l ,  gear  up f o r  catchment wide a p p l i -  

c a t i o n  of proven techniques by in su r ing  proper m a t e r i a l s  and t e c h n i c a l  

suppor t ,  and 

3. Conduct t r a i n i n g  programs, develop ex tens ion  a i d s ,  pub l i ca t i ons ,  and 

a d u l t  conserva t ion  educat ion modules f o r  p r o j e c t s  i n  which RCUP wishes t o  

make the  g r e a t e s t  impact. 

Table  1 o u t l i n e s  s p e c i f i c  Panchayat l e v e l  ex tens ion  t a s k s  t o  be conducted 

by t h e  RCUP ' s t a f f .  

G. Strengthening Existing Public Information Services of DSWC 

The RCUP extens ion  component proposes a  s t rong  pub l i ca t i on  and p u b l i c i t y  

program t o  f u r t h e r  s t r eng then  t h e  e x i s t i n g  c a p a b i l i t i e s  of DSWC. An excel- 

l e n t  beginning has been made by t h e  r egu la r  pub l i ca t i on  of a  news le t t e r  i n  

Nepal i  t i t l e d  Samrakshan and i n  s e v e r a l  b u l l e t i n s  r e l a t e d  t o  s o i l  and water 

conserva t ion .7 /  The i n t e n t  of RCUP support  w i l l  be t o  expand t h i s  e f f o r t  i n  

terms of t he  q u a n t i t y  of such documents published f o r  RCUP a r e a s  and f o r  

o t h e r  p a r t s  of t h e  country,  a l s o .  Samrakshan must be s t reaml ined  and should 

con ta in  pe r iod i c  information on t o p i c s  such a s  shown i n  Table 2. 

7 /  Samrakshan. Pus t ika  1979 (Nepali  Year 2034/35). ~ e p a l  KO Samrakshan 
Hamro Hat Ma. DSWC B u l l e t i n  28 p. 



Table 1 

Typical  Examples of RCU Extension A c t i v i t i e s  t o  
be Undertaken by t h e  Panchayat Level S t a f f  

-- S o i l  & Water 
Conservation 

* 

Extension A c t i v i t y  

1. Meetings wi th  t h e  farmers  
(Training and v i s i t  system) 

2. Tra in ing  a t  catchment 
l e v e l  of Panchayat 
ex tens ion  workers 

3. Demonstration on fa rmers '  
f i e l d s ,  f o r e s t s ,  home 
gardens,  homes 

-- Agronomy r e l a t e d  

-- Hor t i cu l tu re  r e l a t e d  

-- Range and Pas ture  

-- F o r e s t r y  

1 / 
Such a c t i v i t i e s  w i l l  be achieved when f u l l  ex tens ion  s t a f f  a t  n a t i o n a l ,  catchment and 

Panchayat l e v e l  is i n  place a s  ou t l i ned  i n  t he  p r o j e c t  o rganiza t ion .  F u l l  s t a f f i n g  a t  
t he se  l e v e l s  w i l l  be achieved by t h e  year  f i v e  from p r o j e c t  incept ion .  

Number of A c t i v i t i e s  

3  such  weekly v i s i t s  by 
JTA and S o i l  Conserva- 
t i o n i s t  each wi th  groups 
of approx. 10  farmers.  

Two, 2-day t r a i n i n g  
se s s ions  by r e spec t ive  
s u b j e c t  mat te r  spec ia l -  
ists t o  support  t h e  
fol lowing months' 
ex tens ion  a c t i v i t i e s .  

10 demonstrat ions/  
growing season 

30 (20 on f r u i t s ,  
10 on vege tab les ) /yr .  

10 (on seeding ,  manage- 
ment, hand c u t  fo rages ) /  
Y r *  

50,000 t r e e s  t o  be 
p lan ted  i n  p r i v a t e ,  PF, 
PPF, o r  n a t i o n a l  f o r e s t s  

Terrace management 
( 3  ha lseason)  

Channel improvement 
(50 m/yr) 

Small g u l l e y  c o n t r o l  
(30 m/yr) 

' Target Audience and Remarks 

V i l l a g e r s  and farmers  

Panchayat l e v e l  ex tens ion  
workers 

P r i v a t e  farmers  
Panchayat key l e a d e r s  
F o r e s t r y  guards 
Conservation a s s i s t a n t s  

Panchayat ( l a n d s )  
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(Cont 'd Table 1 )  

Extension A c t i v i t y  

-- Energy r e l a t e d  

4. On-Farm extens ion  
a s s i s t a n c e  

5. Attendance of panchayat 
Conservation Committee 
meetings 

6. Adult conserva t ion  
educat ion c l a s s e s  

7. Inputs  d i s t r i b u t i o n  
(e.g., seeds ,  supp l i e s  
f o r  Chulas, supp l i e s  f o r  
conserva t ion  s t r u c t u r e s )  

8. Displays 
(e.g., showing s o i l  l o s s  
from burn vs. i n t a c t  
landcover)  

Number of A c t i v i t i e s  . 

10 v i l l a g e s  (10 Chulas/ 
v i l l a g e ,  2 s o l a r  
cookers)  

Numerous 
(Simple demonstrat ions,  
e.g., how t o  p l an t  
f r u i t s ,  row p l an t ing  
of agronomic c rops ,  
e t c .  ) 

30/year dea l ing  with 
conserva t ion  educa t ion ,  
t o  be conducted by 
catchment and pancha- 
y a t  ex tens ion  s t a f f  

Refer t o  i n d i v i d u a l  
de s ign  team repo r t  

5 pe r  year  

I 

Target  Audience and Remarks 

In p r i v a t e  homes, 
B h a t t i s  , Hotels  

V i l l a g e r s  and farmers  

Panchas, key l e a d e r s  

Modules t o  be developed 
f o r  use a s  i n s t r u c t i o n a l  
a i d s  by ex tens ion  s t a f f :  
d i s t r i b u t i o n  r e s t r i c t e d  
on ly  among l i t e r a t e  
farmers  and i n  t he  a r e a  
schools  

Farmers -- v i l l a g e r s  

On s p e c i a l  occas ions ,  
e  . g . , VRIKSHA ROPAN DAY, 
e t c . ,  and a l s o  f o r  t he  
panchayat and catchment 
o f f i c e r s .  Some of t he se  
d i s p l a y s  should be 
po r t ab l e  t o  be used 
i n  the  f a i r s  o r  o t h e r  
occasions.  



Table 2 

Examples of Topics t o  be Covered i n  RCUP 
P u b l i c a t i o n s  and i n  Adult Education Modules 

-- How t o  organize  c i t i z e n  t a sk  committees a t  v i l l a g e  and panchayat l e v e l .  
-- F o r e s t  f i r e s  -- The advantages,  disadvantages and how t o  c o n t r o l  them. 
-- Lands l ides  -- What causes  them and how t o  minimize occurrence. 
-- S o i l  l o s s  -- What a r e  t h e  ch ie f  con t r ibu t ing  f a c t o r s .  
-- Role of c i t i z e n s  i n  watershed management. 
-- E f f e c t  of deep weeding ( c u l t i v a t i o n )  on s o i l  l o s s  and i n j u r y  t o  crop r o o t s  
-- How t o  improve dr ink ing  water sources.  
-- How t o  l a y  p ipes  f o r  d r ink ing  water.  
-- How t o  improve f u e l  wood use  (use of d ry  wood vs. f r e s h l y  c u t  wood). 
-- S o l a r  water  h e a t e r s  f o r  B h a t t i s  and Hotels .  
-- How t o  b u i l d  energy e f f i c i e n t  Chulas. 
-- How t o  p l a n t  and c a r e  f o r  hand cu t  forage.  
-- How t o  improve pas ture .  
-- Simple e ros ion  c o n t r o l  s t r u c t u r e s .  
-- How t o  bu i ld  and main ta in  small  impoundments. 
-- Use of marginal t e r r a c e s  f o r  fo rage  and f r u i t s .  
-- How t o  improve t r a i l s  and br idges.  
-- Plan t ing  and ca re  of young t r e e s .  
-- Role of n u r s e r i e s  i n  improving v i l l a g e  f o r e s t s .  
-- How t o  ga the r  seeds from l o c a l  t r e e s .  
-- How many l i v e s t o c k  can be r a i s e d  by a  family and panchayat. 
-- Case s t u d i e s  of how o t & r  v i l l a g e s  and communities a r e  p a r t i c i p a t i n g  i n  

conserva t ion  i n  Nepal. 
-- Br ie f  r e p o r t s  on conserva t ion  programs i n  neighboring coun t r i e s  such a s  

China, Ind ia  and Korea. 
-- Exot ic  t r e e  seeds  and s a p l i n g s  and t h e i r  ca re .  
-- Fores t ry  and s o i l  conserva t ion  l e g i s l a t i o n .  
-- The t r a i n i n g  and v i s i t  system of extension.  
-- How to use horticultural plants for conservation, nutrition and for 

income. 
-- Proper  lopping techniques.  
-- P r i n c i p l e s  and methods of con t ro l l ed  graz ing .  

81 For example, see Campbell, J. Gabr i e l ,  1978. Community Involvement i n  
Conservat ion uSAIDIAGR, Nepal. p. 17-20. 



As can be seen  from t h e  examples i n  Table  2 t h a t  s e v e r a l  b u l l e t i n s  s e r i -  

a l i z e d  p e r i o d i c a l  and a d u l t  educa t ion  modules can be developed which cou ld  

p l a y  an important  ex t ens ion  r o l e  i n  RCUP a r e a s  as w e l l  a s  i n  impar t ing  gene- 

r a l  awareness among o t h e r  c i t i z e n s ,  government o f f i c i a l s  and p o l i c y  makers i n  

t h e  country .  Con t r i bu t i ons  made by t h e  p u b l i c a t i o n s  a r i s i n g  from NDS 9 / 

(Nat iona l  Development Se rv i ce ) ,  UNICEF, and t h e  HMG Department of A g r i c u l t u r e  

cou ld  s e r v e  as examples of such e f f o r t s  and l i a i s o n  should be e s t a b l i s h e d  be- 

tween t h e  p u b l i c a t i o n  e f f o r t  proposed i n  t h e  RCUP program and t h e s e  agenc ies .  

A modest program f o r  mass media ( r a d i o )  has  a l r e a d y  been i n i t i a t e d  by 

DSWC, and w i th  t h e  s t a f f  and resources  a l l o c a t e d  t o  t h e  RCU program, marked 

improvement i n  such  a c t i v i t i e s  should r e s u l t .  Music, songs and s k i t s  a r e  

q u i t e  popular  among v i l l a g e s  v i s i t e d  by t h e  de s ign  team. U t i l i z a t i o n  of such  

techn iques  w i th  which v i l l a g e  f o l k  can i d e n t i f y  w i th  should be considered.  

One way of coming up w i th  conse rva t i on  tunes  would be t o  have panchayat l e v e l  

s t a f f  o rgan ize  compet i t ions .  For a  long term conse rva t i on  program c h i l d r e n  

and young a d u l t s  should a l s o  be reached. Conservat ion l e s s o n s ,  p a i n t i n g  com- 

p e t i t i o n s ,  conse rva t i on  days and f i e l d  t r i p s  t o  know t h e i r  environment should 

be planned. 

H. Adult  Conserva t ion  Educat ion 

Lack of awareness t h a t  many i n d i v i d u a l  f ami ly  p r a c t i c e s  l ead  t o  major 

conse rva t i on  problems can only be approached by a n  e f f e c t i v e  a d u l t  educa t i on  

program. The panchayat l e v e l  and d i s t r i c t  l e v e l  o r g a n i z a t i o n  of RCUP w i l l  

c a r r y  such programs. P r i o r  t o  i n i t i a t i o n  of t h e  a c t u a l  a d u l t  educa t i on  pro- 

gram, the national and catchment l e v e l  subject matter and extension special-  

i s t  w i l l  spend one year  deve lop ing  a d u l t  educa t i on  modules on t h e  t o p i c s  

l i s t e d  i n  Table  1. 

The i n i t i a l  o rgan i za t i on  and d e l i v e r y  of  t h e  a d u l t  educa t ion  program w i l l  

be done by t h e  catchment s u b j e c t  m a t t e r  s p e c i a l i s t ;  however, as t h e  panchayat 

l e v e l  workers show a b i l i t y  and w i l l i n g n e s s  i n  o f f e r i n g  such  programs, such 

r e s p o n s i b i l i t y  can be t r a n s f e r r e d  t o  them. 

Once t he se  modules a r e  developed, they  can a l s o  be suppl ied  t o  v o c a t i o n a l  

a g r i c u l t u r e  program i n  t h e  h i l l  a r e a  h igh  schools .  

- - - 

'' Nat iona l  Development Serv ice .  (unda ted) .  Mato Ra Pan i  K a s a r i  Joga ine  
NDS V i l l a g e  Improvement Booklet  #6. J o i n t  NDS/UNICEF Pub 11 p. 



I. The Role of Peace Corps Volunteers  and NDS Scho la r s  

Seeking p a r t i c i p a t i o n  of t he se  two groups should be considered an o v e r a l l  

o b j e c t i v e  of t he  e n t i r e  RCU program. Thei r  value would be g r e a t e s t  during 

t h e  e a r l y  phase of RCUP when a  l a r g e  proport ion of f u l l  time s t a f f  is  i n  

t r a i n i n g .  Based on i n d i v i d u a l  e x p e r t i s e ,  appointments can be made from these  

two pools of p ro fe s s iona l s  and t echn ic i ans  t o  f i l l  vacancies  on a  s h o r t  term 

b a s i s  while  permanent employees a r e  being t r a ined .  

A t  t h e  d i s t r i c t  and panchayat l e v e l  p o s i t i o n s ,  o the r  pools of semi-tech- 

n i c a l  l e v e l  personnel  can be i d e n t i f i e d .  Many ex-army o f f i c e r s  from t h e  B r i -  

t i s h ,  Indian and Nepali armies  a r e  involved i n  farming and i n  small  business-  

es. This  pool could be tapped a s  l a y  l e a d e r s  o r  f o r  f u l l  t ime workers i n  

n u r s e r i e s ,  i n  spearheading t r a i l  development, i n  bu i ld ing  conserva t ion  s t r u c -  

t u r e s  o r  f o r  bu i ld ing  improved s toves  o r  chulas .  

J. Phys i ca l  F a c i l i t i e s  of Panchayat and Catchment Level 

It i s  s t r o n g l y  recommended t h a t  o f f i c e s  and o the r  s e r v i c e  a r ea s  of t he  

RCUP program a t  panchayat o r  catachment l e v e l  should be a t  one l oca t ion .  

This  would f a c i l i t a t e  g r e a t e r  i n t e r a c t i o n  among t h e  members of t h e  team, and 

p lace  them wi th in  easy acces s  of the  f a c i l i t i e s  of t he  conserva t ion  cen t e r s .  

In  support  of such a  consol ida ted  s e r v i c e  f a c i l i t y ,  a  diagram o u t l i n i n g  a  

Panchayat Conservation Center is  presented (F igure  1 ) .  The v i l l a g e r s  of a  

p a r t i c u l a r  panchayat w i l l  come t o  t h i s  Conservation Center f o r  ex tens ion  ad- 

v i c e ,  a d u l t  edukat ion c l a s s e s  and f o r  s eed l ings ,  seeds and o the r  s u p p l i e s  

r a t h e r  than going t o  two or  t h r e e  l o c a t i o n s  f o r  t h e  information and inpu t s .  

A modest amount for t h i s  f a c i l i t y  i s  outlayed i n  the budget. 

The catchment l e v e l  conserva t ion  c e n t e r  should have fol lowing f e a t u r e s :  
-- Land a r e a  f o r  n u r s e r i e s ,  m a l l  demonstrat ion p l a n t i n g s ,  l i m i t e d  seed 

i n c r e a s e s ,  and f o r  metereo logica l  s t a t i o n  (2-3 ha.). 

- - Off ice  space f o r  Catchment Conservation Of f i ce ,  Subject  Matter  Spe- 

c i a l i s t  (2,000 sq.  f t .  d iv ided  i n t o  10 o f f i c e s  and r ecep t ion  a r e a ) .  
-- Classroan f a c i l i t i e s  (500 sq. f t . ) .  

-- Storage  room (200 sq.  f t . ) .  

- - Storage shed (500 sq. f t . ) .  

-- Gtiest house and s e c u r i t y  guard q u a r t e r s  (500 sq.  f t . ) .  

- - Res iden t i a l  q u a r t e r s  (based on amount of money a v a i l a b l e ) .  

It i s  suggested t h a t  f i v e  such c e n t e r s  be b u i l t  f o r  Kulekhani,  Gorkha, 



Mustang and Myagdi. The l a s t  of t h e s e  i n  Myagdi cou ld  be d e s i g n a t e d  a s  a 

sub-catchment c e n t e r ,  however, c o n s i d e r i n g  t h e  d i s t a n c e  between Mustang and 

Myagdi, t h i s  recommendation f o r  a s e p a r a t e  sub-center  i s  being made. The 

budget c a l l s  f o r  c o n s t r u c t i o n  of t h r e e  of t h e s e  f a c i l i t i e s  ( p r e f e r a b l y  a t  

Kulekhani ,  Gorkha and Mustang) be b u i l t  i n  t h e  f i r s t  yea r  and t h e  o t h e r  two 

i n  t h e  second year .  



Figu re  1 

TYPICAL PANCHAYAT CONSERVATION CENTER (AREA A.  1 ha.)  
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K. Organizat ion of RCUP 

The dictum "planning from the  t o p  has i n  p r a c t i c e  u s u a l l y  meant planning 

f o r  the  top" has s i g n i f i c a n t  re levance t o  planning and o rgan iza t ion  of t h e  

ex t ens ion  program of RCUP. During our numerous conversa t ions  wi th  Panchas 

and fa rmers ,  we could see  a  percept ion  of p r i o r i t i e s  which i n  most cases  was 

no t  d r a s t i c a l l y  d i f f e r e n t  from the  main t h r u s t  of t he  RCUP program. I n  some 

cases  where t h e  people 's  awareness i s  l ack ing ,  our  approach should be t o  i n -  

t roduce a  concept and show i t s  relevance i n  t h e i r  r e a l  t ime s i t u a t i o n .  The 

b a s i s  of the  proposed o rgan iza t ion  mat r ix  f o r  RCUP i s  people 's  p a r t i c i p a t i o n  

i n  t he  planning,  d e c i s i o n  making and i n  t he  implementation process.  

A s  ~ampbel l 'O/  po in t s  ou t :  

The success  o r  f a i l u r e  of t he  RCUP i s  thus  mainly cont ingent  on the  de- 
gree  t o  which l o c a l  people can be e f f e c t i v e l y  mobilized t o  conduct t h e i r  
own conserva t ion  . . . . 
In  the  bes t  ex tens ion  systems the  t ime t o  e n l i s t  people ' s  p a r t i c i p a t i o n  

i s  dur ing  the  planning phase and not a t  the  implementation s tage .  This con- 

c e p t  has been incorporated i n  t he  o rgan iza t ion  func t ion  l i s t e d  below. 

A s i g n i f i c a n t  s t e p  i n  ob ta in ing  people 's  i npu t  t o  major RCU problems a s  

they  perceive them i n  t h e i r  households,  v i l l a g e s ,  wards and panchayats has 

a l r eady  been taken i n  t he  form of base l ine  surveys conducted by the  RCUP. 

Some of t h e  i n p u t s  (e.g., f e l t  needs) provided i n  such surveys have a l s o  been 

taken i n t o  account i n  t he  formulat ion of t h i s  o rganiza t ion .  

Out l in ing  ex tens ion  o rgan iza t ion  f o r  RCUP was one of the  requirements 

made i n  the  con t r ac t  of t h i s  design team member. Below i s  a  d e s c r i p t i o n  of 

v a r i o u s  Nepalese s u b j e c t  ma t t e r  s p e c i a l i s t  requirements ( a s  suggested by col-  

leagues  i n  the team) f o r  RCU project  and funct ions  o f  various committees and 

t h e i r  memberships. His Majesty 's  Government must determine p r i o r  t o  program 

i n i t i a t i o n  whether RCUP w i l l  f unc t ion  a s  an autonomous p r o j e c t  o r  through t h e  

l i n e  agencies .  

I. Panchayat Level Organiza t ion  ( see  f i g u r e  2) .  

Under t he  e x i s t i n g  self-government s t r u c t u r e  i n  Nepal the  panchayat i s  

t h e  bas i c  admin i s t r a t i on  u n i t .  For ex tens ion  purposes i t  i s  a  s u i t a b l e  s i z e  

s i n c e  i t  inc ludes  approximately seven hundred t o  two thousand farm fami l i e s .  

The fol lowing o rgan iza t iona l  system i s  proposed f o r  t he  bas i c  RCUP ex tens ion  

lo' Campbell, Gabriel .  1978. Community Involvement i n  Conservation: S o i l  
and Organiza t iona l  Aspects of t h e  Proposed RCUP i n  Nepal. Rep. t o  USAIDIAGR. 
F i n a l  d r a f t  June 10,  1978. 



network a t  t he  panchayat l e v e l .  

a .  Panchayat Conservat ion Committee (RCUP) 

1. Membership. Consis t  of 112 of i t s  members der ived from e l e c t e d  

o f f i c i a l s  and the  rest from t h e  c i t i z e n s  from d i f f e r e n t  segments of  

s o c i e t y ,  inc lud ing  women. The JTA, Forestry/SW Conserva t ion is t  ( t o  

s e rve  a s  Executive Sec re t a ry  of PCC) w i l l  s e rve  a s  ex-of f ic io  organ- 

i z e r s  and f a c i l i t a t o r s  of PCC. Pradhan Panch could be a  m e m b e r  of 

PCC; however, he should appoint  some o t h e r  l o c a l  c i t i z e n  who has  

g r e a t e r  i n t e r e s t  i n  conserva t ion  a c t i v i t i e s  t o  take t h a t  responsi-  

b i l i t y .  

2. RCUP S t a f f  a t  Panchayat Level. A s  shown above, each panchayat 

where RCUP p r o j e c t s  w i l l  be i n i t i a t e d  and sus t a ined  a t  f u l l  s c a l e ,  

phased bui ld ing  up of s t a f f  should be achieved t o  t h e  fol lowing 

l e v e l  : 
- - 1 JTA with 1 year a g r i c u l t u r a l  t r a i n i n g  post  -- SLC 

-- 1 Forester/SW c o n s e r v a t i o n i s t  wi th  2 yea r  ( c e r t i f i c a t e )  

t r a i n i n g  

- - 1 Nursery Foreman wi th  8 t h  grade educat ion o r  equiva len t  

t r a i n i n g  o r  experience and i n t e r e s t  i n  t h e  c u l t u r e  of 

s a p l i n g s  and p l a n t s  ( s e e  f o r e s t r y  and range management 

s e c t i o n )  111 

- - 9 Conservation A s s i s t a n t s ,  one per ward, p a r t  t ime f o r e s t  

guards ,  nursery  a s s i s t a n t s ,  vo luntary  o r  paid seasonal  

l abo r  f o r  tree p l a n t a t i o n ,  fenc ing ,  range improvement, 

i r r i g a t i o n  or  drinking water or  for  o ther  h y d r o l o g i c a l  

c o n s t r u c t i o n ,  e t c .  

b. Funct ions of t he  Panchayat Conservat ion Committee 

1. Approve y e a r l y  conserva t ion  p lans  developed by RCUP employees, 

set t a r g e t s  (e.g., number of s eed l ings  t o  be r a i s e d ,  p lan ted ,  number 

of f o r e s t  guards t o  be employed, nu r se ry  s i te  s e l e c t i o n ,  conserva- 

t i o n  o r  energy s t r u c t u r e s  t o  be b u i l t ) .  

2. Obtain app rop r i a t e  permits  f o r  conserva t ion  a c t i v i t i e s  i n  Pan- 

''/ Considerat ion should be given t o  s e l e c t i o n  of l o c a l  h igh  school  gradua tes  
f o r  t r a i n i n g  f o r  t he se  pos i t i ons  a s  suggested i n  i tem 1 of s e c t i o n  E.a. of  
t h i s  r epo r t .  



chaya t  Fo re s t s  (PF) , Panchayat P ro t ec t ed  Fo re s t s  (PPF) 12/ and f o r  

ha rves t i ng  a c t i v i t i e s  from DFO and o t h e r  app rop r i a t e  agencies .  

3. Act ive ly  coord ina te  a l l  PCC approved RCU a c t i v i t i e s  by f a c i l i -  

t a t i n g  l o g i s t i c a l  and l abo r  support  func t ions  whenever panchayat re- 

sources  a r e  t o  be mobilized. 

4. Encourage formation of r e l evan t  v i l l a g e  o r  ward l e v e l  conserva- 

t i o n  committees f o r  s t i m u l a t i n g  s p e c i f i c  conserva t ion  a c t i v i t i e s .  

5. A s s i s t  panchayat o r  catchment l e v e l  conserva t ion  s p e c i a l i s t s  i n  

a d u l t  educat ion and ex tens ion  a c t i v i t i e s  through e x i s t i n g  school  

system o r  c i t i z e n  meetings. 

6. Evaluate  work progress  a c t i v i t i e s  and provide t h i s  i npu t  t o  t he  

catchment conserva t ion  o f f i c e r .  

c. Function of Panchayat Level  Conservat ion O f f i c e r s  

1. Develop conserva t ion  p lans  and submit these  t o  PCC f o r  t h e i r  

concurrence. ( I n  some cases  t h i s  may r equ i r e  some ex tens ion  e f f o r t  

i n  presen t ing  complex conserva t ion  concepts t o  PCC but  i n  p r i n c i p l e  

i t  should be done p a r t i c u l a r l y  s ince  the c i t i z e n  p a r t i c i p a t i o n  would 

f a c i l i t a t e  implementation.)  

2. Having developed panchayat conserva t ion  p l ans ,  meet wi th  Catch- 

ment Conservation Of f i ce r  and the  sub jec t  ma t t e r  s p e c i a l i s t s  on a 

r e g u l a r  b a s i s  ( a t  l e a s t  monthly, twice monthly would be even b e t t e r )  

f o r  determining s p e c i f i c  job a c t i v i t i e s  t h a t  need t o  occur  du r ing  

t h e  negt  weeks. Obtain necessary  support  m a t e r i a l s  and supp l i e s  

from catchment l e v e l .  

3. Identify groups of farmers and lay  leaders i n  each ward or v i l -  

l a g e  and meet with them r e g u l a r l y  on a twice-monthly o r  monthly 

schedule .  During such meetings d i s cus s  s t e p s  t h a t  a r e  most c r u c i a l  

f ram the  resource product ion and conserva t ion  s tandpoin t  t h a t  they 

w i l l  encounter t i l l  the  next  meeting. The RCUP s t a f f  a t  panchayat 

l e v e l  must o f f e r  common, un i f i ed ,  t e c h n i c a l l y  sound advice.  P i f f e r -  

i ng  opinions (e.g., the  mer i t s  of i nc reas ing  c rop  land on c e r t a i n  

t e r r a c e s  vs.  p l an t ing  hand harves ted  fo rages )  must be resolved be- 

tween the  panchayat s t a f f  i n  c o n s u l t a t i o n  with the sub jec t  ma t t e r  

12/  See Nepal R a j p a t r a ,  Vol. 27, No. 25, Bhadra 22, 2034 (Sept.  7, 1977) f o r  
d e f i n i t i o n s  and d e s c r i p t i o n  of f o r e s t  l ands  and a l s o  Campbell 's (op. c i t . )  
and FAO/World Bank (op. c i t . )  r e p o r t s  descr ib ing  such f o r e s t  c a d a s t r a l  
j u r i s d i c t i o n s .  



s p e c i a l i s t s  and Catchment Conservation O f f i c e r  (CCO) p r i o r  t o  tak ing  

such recommendations t o  the  farmers.  

4. I n  c o n s u l t a t i o n  with CCO, a w e l l  def ined and prepared a d u l t  

educa t ion  program must be c a r r i e d  out  t o  educate  c i t i z e n s  on conser-  

v a t i o n  educat ion.  A l l  l e v e l s  of RCUP o rgan iza t ion  w i l l  support  t h i s  

a c t i v i t y  a s  o u t l i n e d  i n  t h i s  segment. The a d u l t  educa t ion  should 

no t  n e c e s s a r i l y  mean inc reas ing  reading and w r i t i n g  s k i l l s  of t he  

people but  more of an o r a l  and v i s u a l  exchange of information r e l a t -  

ed t o  RCUP o b j e c t i v e s .  

5. Carry out  r o u t i n e  ex tens ion  a c t i v i t i e s  a s  ou t l i ned  i n  Table 1. 

11. Catchment Level  Organizat ion.  

A s  t h e  work expands i n  a given d i s t r i c t  t o  numerous panchayats,  a Sub- 

Catchment Conservation O f f i c e r  (SCCO) may be added who would superv ise  t h e  

conserva t ion  a c t i v i t i e s  of about 5 panchayats i n  a given d i s t r i c t .  The SCCO 

when incropora ted  should have a t  l e a s t  a B.S. degree o r  equ iva l en t  t r a i n i n g  

i n  Fo re s t ry /So i l  and Water Conservation. 

a .  Catchment Area Conservat ion Committee (CACC) 

i. Membership. Chairmen of t he  Panchayat Conservation Committees, 

two c i t i z e n s  a t  l a r g e  t o  be nominated by t h e  CACC, one represen ta -  

t i v e  from r e s p e c t i v e  d i s t r i c t  o r  d i v i s i o n s  l i n e  agenc ies  (e.g., Ag- 

r i c u l t u r e ,  Fo re s t ry ,  I r r i g a t i o n ,  Marketing and Foods each). 

The Catchment Conservation Of f i ce r  (CCO) w i l l  s e rve  a s  t h e  ex- 

o f f i c i o  s e c r e t a r y  of t he  committee. In  a t tendance  w i l l  be t h e  sub- 

j ec t  matter s p e c i a l i s t s  attached t o  the CCO o f f i c e .  

ii. RCUP S t a f f  a t  t h e  Catchment Level  

Catchment Conservation O f f i c e r  

Subject  Matter S p e c i a l i s t  ( 1  each)  

Animal Husbandry S p e c i a l i s t  

S o i l  Conservationist/Agronomist 

I r r i g a t i o n  Drinking Water Engineer 

F o r e s t e r  

Range Management S p e c i a l i s t  

H o r t i c u l t u r i s t  (Pomologist/Olericulturist) 

Hydrologis t  

Not a l l  of t he  above mentioned Nepalese s u b j e c t  ma t t e r  s p e c i a l i s t s  



w i l l  be i n  p lace  i n  each of the  d i s t r i c t s  a t  t he  i ncep t ion  and they  

w i l l  be phased i n  a s  per needed and according t o  t he  t h r u s t  of RCUP 

a c t i v i t i e s .  However, i n  o rde r  t o  provide sound t e c h n i c a l  support  t o  

ex tens ion  personnel ,  t he  above a r r a y  of sub j ec t  ma t t e r  s p e c i a l i s t s  

a r e  considered minimum by the  RCUP des ign  team. 

b. Func t ion  of t h e  Catchment Conservat ion Committee 13 / 

i. Consol idate  panchayat conserva t ion  p lans  and develop catchment 

l e v e l  conserva t ion  plan. Coordinate conserva t ion  a c t i v i t i e s  f o r  

a r e a s  l a r g e r  than a panchayat. P r i o r i t i z e  conserva t ion  a c t i v i t i e s  

f o r  budgetary purposes. Approve o u t l a y s  each year  f o r  RCUP a c t i v i -  

t i e s  i n  t h e  catchment a rea .  

ii. Seek coord ina t ion  and coopera t ion  from a l l  d i s t r i c t  l e v e l  l i n e  

agencies  f o r  cos t  e f f e c t i v e n e s s .  

iii. Define broad work r e s p o n s i b i l i t i e s  f o r  catchment l e v e l  s t a f f .  

Conduct yea r ly  eva lua t ions  of work. 

c. Functions of t h e  Catchment Conservat ion O f f i c e r s  

i. The CCO w i l l  have execut ive  s e c r e t a r i a l  r e s p o n s i b i l i t y  t o  t h e  

CACC and w i l l  be t he  Chief Adminis t ra t ive  O f f i c e r  f o r  t h e  RCUP i n  a 

given catchment a rea .  It w i l l  be h i s  r e s p o n s i b i l i t y  t o  supe rv i se  

t h e  panchayat l e v e l  s t a f f  a s  we l l  a s  t h e  sub jec t  ma t t e r  s p e c i a l i s t s  

a t  t he  d i s t r i c t  l e v e l .  

ii. The CCO must be s e n s i t i v e  t o  t h e  d i s t r i c t  needs a s  def ined by 

CACC and must i n s u r e  t h e i r  i n t e g r a t i o n  i n  t he  n a t i o n a l  RCUP plans.  

iii. The s u b j e c t  ma t t e r  s p e c i a l i s t s  must have both t h e  r e sea rch  

(better designated as demonstration activities) as well as extension 

func t ions .  They must meet wi th  t h e i r  app rop r i a t e  panchayat con tac t  

( e i t h e r  JTA o r  Forester/SW Conserva t ion is t )  a t  a predetermined d a t e  

no t  l e s s  than once a month t o  t r a i n  them f o r  t he  next  month's most 

13/  Organizat ion and func t ion  of U C C  would have some s i m i l a r i t i e s  t o  t h e  
o rgan iza t ion  ma t r ix  descr ibed  i n  t h e  In t eg ra t ed  Watershed Management (Torren t  
Control  and Land Use Development P r o j e c t ) :  - See An o rgan iza t iona l  scheme f o r  
involv ing  land u s e r s  i n  catchment development i n  Nepal; t h e  Phewatal 
catchment a s  a model de sc r ibes  s i m i l a r  approach (undated) .  



c r u c i a l  a c t i v i t i e s .  14/ They must a l s o  develop i n s t r u c t i o n a l  exten- 

s ion  m a t e r i a l s  i n  concer t  wi th  t he  n a t i o n a l  RCUP s t a f f .  The 

research ldemons t ra t ion  func t ion  could be l i m i t e d  fo rage  t r a i l s ,  mul- 

t i p l i c a t i o n  of d e s i r a b l e  seeds f o r  d i s t r i c t -w ide  u se ,  c a r ry ing  o u t  

v a r i e t a l  t r i a l s  i n  farmers '  f i e l d s  and f o r e s t s ,  e t c .  The s p e c i a l i s t  

must spend a t  l e a s t  1 0  person dayslmonth i n  the  f i e l d  t o  a s s i s t  pan- 

chayat  conserva t ion  s t a f f  with s p e c i f i c  conserva t ion  problems. They 

must a l s o  keep i n  touch wi th  t h e  sub jec t  ma t t e r  coun te rpa r t s  a t  t h e  

n a t i o n a l  l e v e l  and i n  o t h e r  RCUP reg ions  and governmental l i n e  agen- 

cies. 

111. Nat iona l  Level  RCUP Organizat ion.  

The Nat ional  LevelIFunction envisaged a s  : 

1. Providing s t rong  management and s u b j e c t  mat te r  support  t o  a l l  

RCUP reg ion  p ro j ec t s .  

2. Coordinat ion of RCUP w i t h  s i m i l a r  p a r a l l e l  programs i n  HMG and 

i n t e r n a t i o n a l  donor agency supported programs of HMG. 

3. L i a i son  wi th  USAID dur ing  t h e  funding per iod f o r  f i s c a l ,  t r a i n -  

ing  and o the r  agreements. 

4. Carrying out p r o j e c t  a c t i v i t i e s  (e.g., development of publica- 

t i o n s ,  d i s p l a y s ,  pub l i c  educa t ion  programs, a c q u i s i t i o n  of i n p u t s ,  

e t c . )  common f o r  a l l  t h e  RCUP si tes.  

a .  Nat iondl  Resource Conservat ion and U t i l i z a t i o n  Committee 

i. Membership 

1. One representative each from: 

Department of Agr icu l ture  

Department of Fores t ry  

Department of I r r i g a t i o n  

Department of S o i l  and Water Conservation 

2. Chairmen of t h e  catchment a r e a  conserva t ion  committees 

14/  Such method of cons tan t  con tac t  between the  sub jec t  mat te r  s p e c i a l i s t  and 
t h e  panchayat l e v e l  ex tens ion  worker and i n  t u rn  between them and the  fa rmers  
a r e  r e f e r r e d  t o  a s  t h e  Training and V i s i t  System. In  t h i s  method t h e  
panchayat l e v e l  ex tens ion  s t a f f  i s  t r a i n e d  i n  s p e c i f i c  Improved methodologies 
t h a t  they encounter  i n  t h e  coming month. See: Benor, Daniel and James Q. 
Harr i son ,  1977. A g r i c u l t u r a l  Extension: The Training and V i s i t i n g  System. 
World Bank, Washington, D.C. 55 p. 



3. One USAID r e p r e s e n t a t i v e  

4. One ODM r e p r e s e n t a t i v e  

5. Two r e p r e s e n t a t i v e s  from re l evan t  programs (e.g., IRD o r  

watershed o r  community f o r e s t r y  p r o j e c t s )  t o  be nominated 

by the  RCUP n a t i o n a l  committee. 

The Direc tor  of t he  RCUP w i l l  s e rve  a s  t h e  Ex-off ic io  s e c r e t a r y  

of  t he  committee. 

ii. RCUP S t a f f  a t  t h e  Nat iona l  Level  ( S p e c i a l i s t s )  
-- Pro jec t  D i r ec to r ,  RCUP 

- - Subjec t  ma t t e r  s p e c i a l i s t s :  

-- Planner  (Evaluat ion and Monitoring) 

-- Geographer (Remote Sensing and Land Use) 
- - S o i l  S c i e n t i s t  ( S o i l  Mapping) 

- - Animal Husbandry S p e c i a l i s t  

- - S o i l  Conservationist/Agronomist 

- - H o r t i c u l t u r i s t  (Pomology and O l e r i c u l t u r e )  

- - Plan t  Pathologist/Entomologist 

- - Range and Pas tu re  S p e c i a l i s t  

-- Energy S p e c i a l i s t  

- - Bridge and T r a i l  Engineer 

- - Hydrologist  

-- I r r i g a t i o n  and Drinking Water S p e c i a l i s t  

-- Fores t e r  
- - Extension and Education Coordinator 

-- Rural Sociologist/Anthropologist 

- - Coordinator  of Pub l i ca t i ons  and P u b l i c i t y  

- - F i s c a l  O f f i c e r  

b. Funct ions of t h e  Nat iona l  Resource Conservat ion and 
U t i l i z a t i o n  Committee 
1. Using catchment conserva t ion  p lans  a s  t h e  b a s i s ,  develop un i f i -  

ed n a t i o n a l  RCUP conserva t ion  plans.  

2 E s t a b l i s h  p r o j e c t  p r i o r i t i e s  and approve y e a r l y  catchment ac- 

t i o n  plans and a l s o  approve long range programs f o r  RCUP a s  submit- 

t ed  by the  RCUP Di rec tor .  

3. Inter-Departmental L ia i son  among l i n e  agencies  of HMG. 

4. Approve t r a i n i n g ,  e x p a t r i a t e  p a r t i c i p a t i o n  and major p r o j e c t  

c o s t s  . 



5. Monitor and eva lua t e  p r o j e c t  progress  and t h e  eva lua t ion  of 

n a t i o n a l  l e v e l  p r o j e c t  p ro fe s s iona l s .  

c. Funct ions of Nat iona l  RCUP S t a f f  

1. The D i r e c t o r ' s  p r i n c i p a l  r e s p o n s i b i l i t y  w i l l  be i n  t h e  a r e a  of 

providing t e c h n i c a l  and admin i s t r a t i ve  a s s i s t a n c e  t o  t he  n a t i o n a l  

committee i n  above mentioned func t ions .  I n  a d d i t i o n ,  l i a i s o n  with 

t he  governmental departments and USAID a r e  considered c r u c i a l .  The 

Di r ec to r  w i l l  a l s o  a s s i g n  s p e c i f i c  r e s p o n s i b i l i t i e s  (ou t l i ned  i n  t h e  

a c t i o n  p lans  and i n  the  des ign  team members' r e p o r t s )  and w i l l  eva l -  

u a t e  t he  sub jec t  mat te r  s p e c i a l i s t s  a s  wel l  a s  t he  catchment l e v e l  

s t a f f .  

2. The Napalese sub jec t  ma t t e r  s p e c i a l i s t s  a t  t h e  n a t i o n a l  l e v e l  

w i l l  probably be the  most knowledgeable p ro fe s s iona l s  i n  t h e i r  re -  

s p e c t i v e  a r e a s  i n  RCUP. They w i l l  develop programs, provide techni-  

c a l  and m a t e r i a l s  support t o  catchment l e v e l  personnel ,  develop 

t e c h n i c a l  and ex tens ion  b u l l e t i n s ,  gu ides ,  and educa t iona l  modules 

t h a t  w i l l  be u t i l i z e d  a t  t h e  panchayat l e v e l .  They should be i n  

cons tan t  touch wi th  t h e i r  c o u t e r p a r t s  a t  t h e  catchment l e v e l  and 

support t h e i r  a c t i v i t i e s .  S u f f i c i e n t  resources  should be provided 

by RCUP s o  t h a t  t h e  s u b j e c t  ma t t e r  s p e c i a l i s t s  could undertake ap- 

p r o p r i a t e  research  and demonstrat ion a c t i v i t i e s  p r e f e r ab ly  i n  coop- 

e r a t i o n  wi th  l i n e  agencies  and t h e  u n i v e r s i t y  and t r y  new approaches 

i n  problem solving.  A t  l e a s t  4 person monthslyear should be spen t  

by t h e  n a t i o n a l  s u b j e c t  ma t t e r  s p e c i a l i s t  i n  t h e  f i e l d .  I f  i n  some 

cases  considerable subject matter a c t i v i t y  i s  occurring such 

s p e c i a l i s t s  should be placed i n  t h a t  catchment a r e a  a t  t he  d i sc re -  

t i o n  of t h e  RCUP Direc tor .  
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L. C o n s u l t a n c i e s  and E x p a t r i a t e  Suppor t  

The H M G ' s  RCU P r o j e c t  i s  des igned  t o  a d d r e s s  Nepa l ' s  problems.  I n  s u c h  a  

long  term program i t  i s  b e s t  t h a t  HMG under t ake  t r a i n i n g  e i t h e r  i n  Nepal o r  

abroad o f  t h e  Nepalese  p r o j e c t  p e r s o n n e l ,  a s  d i s c u s s e d  i n  t h e  o r g a n i z a t i o n .  

E x p a t r i a t e s  c o n s u l t a t n t s  a r e  ex t remely  v a l u a b l e  t o  t h e  RCU P r o j e c t ,  e s p e c i a l -  

l y  i n  t h e  e a r l y  p h a s e s ,  b u t  t h e  long  term s t r a t e g y  must c l e a r l y  be  t o  t r a i n  

p r o j e c t  p e r s o n n e l  from RCUP, DSWC o r  from o t h e r  l i n e  a g e n c i e s  t o  g i v e  perma- 

nence  t o  t h i s  program. Those o f  u s  who have s p e n t  some t i m e  i n  Nepal q u i c k l y  

r e a l i z e  t h a t  t h e r e  a r e  some Nepalese who cou ld  a l s o  s e r v e  a s  c o n s u l t a n t s  t o  

t h e  RCU p r o j e c t ,  and s u c h  i n d i v i d u a l s  shou ld  be i d e n t i f i e d  and u t i l i z e d  i n  

t h e  RCUP. 

M. Moni to r ing  t h e  Impact  of E x t e n s i o n  Program 

Having conducted  t h e  b a s e l i n e  s u r v e y s ,  t h e  d e t e c t i o n  of t h e  change a s  i t  

w i l l  occur  i n  v i l l a g e s  and farm f a m i l i e s  cou ld  be measured. Any e v a l u a t i o n  

o f  t h e  RCU P r o j e c t  is  an e v a l u a t i o n  o f  i t s  e x t e n s i o n  program. The aim h e r e  

s h o u l d  be t o  g a i n  an  u n d e r s t a n d i n g  o f  t h e  changes  i n  f a r m e r s '  p e r c e p t i o n s  of  

t h e i r  needs  and t o  what e x t e n t  t h e  e x t e n s i o n  program h a s  been a b l e  t o  r e s o l v e  

t e c h n i c a l  and s o c i a l  c o n s t r a i n t s  toward meet ing t h e s e  needs .  

Examples of some g e n e r a l  ques t ions151 t h a t  would be a b l e  t o  p rov ide  above 

mentioned i n f o r m a t i o n  a r e :  

-- What a r e  t h e  most i m p o r t a n t  improvements which have occur red  f o r  

you, your f a m i l y ,  w i t h  your farm,  your a n i m a l s ,  your v i l l a g e  f o r e s t s  

and your s o i l  ( l a n d s c a p e )  ove r  t h e  l a s t  5  y e a r s ?  Can you name 5  

improvements? 

-- Which a r e  t h e  5  most i m p o r t a n t  improvements you would l i k e  t o  s e e  

happen i n  t h e  n e x t  5  y e a r s ?  
-- I n  what ways can  e x t e n s i o n  a g e n t s  ( o f  RCUP) b e s t  a s s i s t  you t o  make 

t h o s e  changes?  

S e v e r a l  r o u t i n e  documenta t ion  a c t i v i t i e s  t h e  panchayat  and t h e  catchment 

l e v e l  e x t e n s i o n  p e r s o n n e l  shou ld  under t ake  which would q u a n t i f y  t h e  e x t e n s i o n  

o r  program i n p u t .  P roper  e v a l u a t i o n  i n s t r u m e n t s  and t h e  r e p o r t i n g  p rocedures  

f o r  t h i s  would need t o  be developed.  Below a r e  some examples o f  t h e  i t e m s  t o  

15/ S c o u l l e r  , B r i a n  8. 1979. Watershed Ex t e n s i o n  Program. HMGIGAO 
Phewatal .  O~lRE14.23.  s p .  



be considered : 
-- I d e n t i f i c a t i o n  and names of farmer groups r e g u l a r l y  v i s i t e d  by JTA 

or  t h e  S o i l  Conse rva t i on i s t ,  t h e  ex tens ion  worker. 

-- Number of t r a i n i n g  s e s s i o n s  conducted by each s u b j e c t  ma t t e r  spe- 

c i a l i s t  a t  t h e  catchment l e v e l  and t h e  n a t i o n a l  l e v e l  t o  t r a i n  and 

mot iva te  t h e  panchayat ex tens ion  s t a f f ,  documentation of t h e  t o p i c s  

covered. 
-- Number of a d u l t  conserva t ion  educa t ion  modules developed by t h e  na- 

t i o n a l  and catchment s t a f f  f o r  use  i n  t h e  ex tens ion  program. Empha- 

sis on t h i s  e f f o r t  w i l l  be dur ing t h e  beginning of t h e  RCUP P r o j e c t .  

Therefore ,  moni tor ing should a l s o  be concent ra ted  du r ing  t h a t  t ime. 

-- Number of a d u l t  educa t ion  c l a s s e s  he ld  by t h e  panchayat and t h e  

catchment l e v e l  s t a f f ,  t h e i r  d a t e s ,  t imes and t o p i c s  covered. 
-- Numbers of media programs developed by t h e  pub l i c  in format ion  spe- 

c i a l i s t  of RCUP and t he  e f f e c t i v e n e s s  of such programs. 
-- Prec i s e  documentation of t h e  i n p u t s  generated o r  acqui red  and d i s -  

seminated by a l l  of t h e  RCU P ro j ec t  personnel.  It must be done 

a c c u r a t e l y  and i t  should become t h e  r e s p o n s i b i l i t y  of a l l  supervi-  

so ry  l e v e l  personnel  t o  i n s u r e  a c c o u n t a b i l i t y  of i n p u t s  o r  products  

such a s :  

F o r e s t r y  
-- Number of f o r e s t  s e e d l i n g s  p lan ted  by spec i e s  i n  t h e  n u r s e r i e s .  

- - Number of t r e e s  surv ived  by t h e  spec i e s  a t  t h e  end of year  1, 

year  3 and year  5. S teps  taken f o r  replacement.  
-- Number of paid and vo lun t a ry  l a b o r  involvement i n  f o r e s t r y  s i t e  

p repa ra t i on  and p l an t i ng .  

Range Management and Improved P a s t u r e s  

-- Quan t i t y  of f o r age  and g r a s s  seeds  (by  s p e c i e s )  acqui red  and/or  

m u l t i p l i e d  by t h e  RCU P ro j ec t  personnel  f o r  d i ssemina t ion .  
-- Quant i ty  of seed provided t o  t h e  farm f a m i l i e s  o r  t o  panchayat 

common l ands ;  ropanis  p lan ted  and t h e i r  s u r v i v a l  a t  t h e  end of  

1 year  by spec i e s .  
-- Quant i ty  and a r e a  of hand harves ted  fo r ages  p lan ted  by RCU ex- 

t ens ion  s t a f f  i n  each panchayat. 
- Amount of i n p u t s  ( f e r t i l i z e r s ,  p e s t i c i d e s ,  t o o l s )  used on pas- 

t ures  . 



-- The a rea  of range wi th  improved management (e.g., c o n t r o l l e d  

g raz ing )  per panchayat. 

Animal Husbandry 

-- Yearly record  of l i v e s t o c k  populat ion i n  t h e  panchayat. 

- - Number of t rea tments  f o r  p a r a s i t e s  and i n o c u l a t i o n s  adminis ter-  

ed by t h e  ex tens ion  s t a f f .  

- - Documentation of any breed improvement. 

S o i l  Conservat ion (excluding f o r e s t r y  and range,  e t c . )  
- - Number and a r e a s  of eroded and l a n d s l i d e  s i t e s  p ro t ec t ed  by 

gabions or  fenc ing ,  types of seeding and p l a n t i n g s  done. 

- - Ropanis of t e r r a c e  a r ea  improved by vege t a t i on  of backslopes,  

grade improvement and by su r f  ace water  management. 

-- Numbers of farmers a s s i s t e d  and a r e a  improved by s o i l  

conserva t ion  measures. 

Agronomy 

-- Number of demonstrat ions conducted t o  show s u p e r i o r i t y  of 

improved seeds ,  improved p r a c t i c e s  and improved i n p u t s  

( f e r t i l i z e r s ,  p e s t i c i d e s ,  t o o l s ) .  

- - Amount of improved seed d i s t r i b u t e d  by crop spec i e s .  

-- Amount of f e r t i l i z e r s  acquired and d i s t r i b u t e d  by d i s t r i c t  

(catchment) and panchayat s t a f f .  

-- Area under recommended cropping r o t a t i o n s .  

Hor t i c t t l t u r e  

-- Number of f r u i t  trees r a i s e d  i n  t h e  nursery  by spec ies .  Exact 

documentation of scion and stock combinations. 

-- Amount of vege tab le  seeds o r  s eed l ings  suppl ied  t o  t h e  farmer,  

by v a r i e t y .  

-- Amount of f e r t i l i z e r  and p e s t i c i d e  made a v a i l a b l e  t o  t h e  

pancha ya t  . 
-- N u m b e r  of p l an t ing ,  pruning,  pe s t  c o n t r o l  and h a i l  p r o t e c t i o n  

demonstrat ions conducted by the  ex tens ion  s t a f f ,  t h e i r  d a t e s  

and the  audience a t t end ing  such demonstrations.  

Energy 

-- Documentation of the  number of improved chulas  b u i l t  i n  t h e  

pancha ya t . 
-- Number  of bio-gas p l a n t s  e r e c t e d ,  t h e i r  types and ope ra t i ona l  



s t a t u s  a t  t he  end of t he  each year .  
- - Number of s o l a r  c o l l e c t o r s  and hydropowered e l e c t r i c a l  

gene ra to r  devices  i n s t a l l e d  and t h e i r  ope ra t i ona l  s t a t u s .  

- - Number of energy demonstrat ions (on above i tems)  conducted, 

t h e i r  d a t e s  and t h e  t a r g e t  audience. 

The RCUP design team component addressing sociology f u r t h e r  i d e n t i f i e s  

methods of change process  d e t e c t i o n  and a t t i t u d i n a l  change measurement among 

people i n  the  p ro j ec t  a rea .  



Sequencing of RCUP P r o j e c t  Concentrat ion by Panchayats 

KULEKHAN I 

1st  yr .  2nd yr.  3 rd  yr.  V i l l a g e  Panchayats V i l l a g e s  

Markhu (Kulekhani) Markhu Kulekhani, Bajarmath 

Chit lang 

Pal ung 

Daman 

X Thachok 

MUSTANG 

Tukc he 

Ma rpha 

X Jomsom 

Kagbeni 

Jhar ko t 

X Muktinath 

MYAGDI 

Pa khapani 

X Jhee 

Ghatan 

GORKHA 

Choprak 

Sheep Farm, Kuslechaur , 
Tubaikhal,  Ampudol Par igaon,  
Chi t lang  , Taukhel , Nulgaon, 
Bis ingkhel ,  Ratemato, 
Kanle t on 

Phendigaon, Dwankate Pa i ro ,  
Lakhol i  Tole Phedigaon 
Chautara,  Areas a long t h e  
banks of Palung and 
Sankhamul Khola 

S i  kbar ko tgaon 

T i s  tunggaon , Bakhedanda , 
Areas along the  road s i d e  

Tukche 

Marpha , Jomsom 

Jomsom 

Kagbeni 

Jha rko t ,  Khinger 

Muktinath 

Pakhapanigaon , Kotgaon , Ward 
4 and 5 

Jhingaon, Pat lakhetgaon 

Kaulegaura 

Chorkate,  Nayasangu, Mahtar, 
Nib01 , Archale,  Choprak 
School a r e a  

Barpak 

X Deura l i  



F o o t n o t e s  on f o l l o w i n g  page. 

. - -  - -  

S t a t u s  

-----. ----- ----- .--------- 
I. Panchayat  L e v e l  S t a f f  

Ward L e v e l  Conserva t ion  A s s i s t a n t  

S e c u r i t y  Guard (Peon) ( P a r t  Time) 

a. Non G a z e t t e d  T e c h n i c a l  

JTA ( C l a s s  11) 

S o i l  C o n s e r v a t i o n  A s s i s t a n t  
( C l a s s  I )  

5 I Nurse ry  Foreman 

11. Catchment L e v e l  S t a f f  

a. G a z e t t e d  T e c h n i c a l  

Catchment Conserva t ion  O f f i c e r  
( C l a s s  11) w i t h  e x p e r i e n c e  

H o r t i c u l t u r a l  ( C l a s s  111) 

111. N a t i o n a l  S t a f f  

a. Non-Gazetted T e c h n i c a l  

T y p i s t  ( C l a s s  11) w i t h  e x p e r i e n c e  

Media A s s i s t a n t  ( C l a s s  I )  

P r i n t i n g  A s s i s t a n t  ( C l a s s  11) 

S a l a r y  
N R s  . 

75 

155 

320 

5 00 

- 

875 

775 

450 

5 00 

5 00 

P r o j e c t  
a l low- 
ance21 

- 

7 8 

160  

250 

- 

3 50 

310 

225 

250 

250 

P r o v i d a n t  
fund 10% 
of s a l a r y  

- 

1 6  

32 

5 0 

- 

8 8 

7 8 

4 5 

50 

5 0 

Medical  
10% of  
s a l a r y  

- 

1 6  

3 2 

5 0 

- 

88 

78 

4 5 

50 

50 

Remote 
a l low-  
ance3/  

- 

116 

240 

375 

- 

656 

581 

338 

- 

- 

Rat ion  
a l low-  
a n c e  
RS. 181  
hpad 

- 

1 8  

1 8  

1 8  

- 

- 
- 

1 8  

1 8  

1 8  

TAIDA 
41  

- 
- 

12  8 

200 

- 

350 

310 

- 

- 
- 

T o t a l  
p e r  
month 
R s  . 

75 

399 

930 

1433 

- 

2407 

2132 

1121  

868 

868 

T o t a l  
p e r  
y e a r  
R s  . 

900 

4,788 

11,160 

17,316 

- 

28,884 

25,584 

13,452 

10,416 

10,416 

T o t a l  
Per  
y e a r  $ 

7 5 

399 

930 

1 , 4 4 3  
W 
F - 

2,407 

2,132 

1 , 1 2 1  

868 

86 8 



I Salary I Pro1 e c t  1 Providant  I Medical 1 Remote I Rat ion I TA/DA 1 T o t a l  I ~ o t a l  1 T o t a l  

S t a t u s  

b. Gazet ted Technica l  

Extension and Edu. Coordinator  
(C la s s  11) 

Pub l i c  Informat ion  S p e c i a l i s t  
(C la s s  11) 

H o r t i c u l t u r i s t  ( C l a s s  11) 

P l a n t  P a t h o l o g i s t  ( C l a s s  I )  

allow- 
ance2 / 

-. -- - - - 

11 Source of information:  Nepal community f o r e s t r y  development p r o j e c t  r e p o r t  FAO/UN. 
Rap. No. 15/78 Nep. 12 A p r i l  11, 1979. 

of 

- -"-A- 

21 P r o j e c t  a l lowance i s  40% of base  s a l a r y  and 50% of base s a l a r y  f o r  g a z e t t e d  and non-gazetted s t a f f  r e s p e c t i v e l y  

31 HMG a t  p r e sen t  a l l ows  f o r  100% f o r  Mustang, 75% f o r  most of t h e  Myagdi a r e a ,  50% f o r  most of Gorkha a r e a  and none 
f o r  Kulekhani. For c a l c u l a t i o n s  h e r e  an average  of 75% remote a r e a  al lowance is assumed f o r  RCUP. Bu t  t h e  
al lowances w i l l  be g iven  accord ing  t o  HMG' s c l a s s i f i c a t i o n .  

a l low- 
ance3/ 

41  T rave l l i ng  and d a i l y  a l lowance assumed a t  40% of t h e  base  s a l a r y .  Our recommendation would be t o  cons ide r  l e v e l s  
of TA and DA c u r r e n t l y  provided by AFROSC. 

5 1  S a l a r y  f o r  nu r se ry  foreman included i n t h e  f o r e s t r y  s ec t i on .  

allow- 
ance 
RS .18/ 
head 

41 Pe r  
month 
R s  . 

per  
year  
R s .  

pe r  
yea r  
$ 



Summary Char t  f o r  Extension Component of R.C.U .P. 

1 - Person days of employment, 2 - Unit of work t o  be done, 3 - Cost i n  th .  d o l l a r s  

Panchayat l e v e l  Extension Personnel I 

Proposal  P r o j e c t  Year 1 
1 2  3 

A. Personnel  

Year 2- 
1 2 3  

J.T. J o r e s t e r / S o i l  Con- 
s e r v a t i o n i s t  1.5M 5 7.3 1 3.34 11 15.9 

J.T.A. ( l /Panchayat ,  Base 
s a l a r y  + 50% p r o j e c t  a l l o r  
ance  + remote a r e a  allow- 
ance)  1.5M 5 4.7 3.m 11 10.3 

Secur i ty  Guard/At tendant 1.m 5 2.0 1 3.W 11 4.4 

Conservation a s s i s t a n t  
I /  ward (Pa r t  t ime) 9n 45 3.4 19.Bn 99 7.4 

Typ i s t  .9n 3 3.4 1 I .  5 5.6 

Catchment Area Personnel  
Catchment Cone. O f f i c e r  .9n 3 7.2 

S e c u r i t y  Guard .9n 3 1.2 1 . 5 2 

1.5M 5 12.1 

Publ ic  Informat ion Coord. 
-34 l a l l  2.1 

Nat ional  RCW Extenmion 
Personnel  Extension and 
Education Coordinator  .3" 1 2.1 

Hedia A s s i s t a n t  ( D r a f t s  
Man. 1 .3M 1 0.9 I .3" 1 0.9 

.3H 1 2.1 

P r i n t i n g  A s s i s t a n t  .n I 0.9 1 .m 1 0.9 

1/ For t h e  second 5 yea r  per iod t h e  s t a f f  increment sequence 
21 In  3rd  f i v e  yea r  per iod whole s t a f f  w i l l  be working from 
U Denotes thousands  of person days  of employment. 

T y p i s t  .(For cen t  r e ,  no 
remote a r e a )  .34 1 0.8 .3n 1 0.8 

Year 3 Year 4 
1 2 3 1 2 3  

I I 

2nd 5 year" 
1 2 3 

5. IM 17 6.8 

1.5M 5 12.1 

1.5M 5 5.6 

1.5M 5 2 

.3M 1 2.1 

.3" 1 2.1 

.3M 1 0.9 

.3n 1 0.9 

.3n 1 0 . 8  

Year 5 To t a  1 

w i l l  be same a s  t h e  f i r s t  f i v e  year  sequence. 
h e  e l even th  year .  

7.5M 25 10 

1.94 5 12.1 

1.5M 5 5.6 

1.5M 5 2 

.3M 1 2.1 

.3M 1 2.1 

.3M 1 0.9 

-3Pl 1 0.9 

-3" 1 0.8 

1 2 3 c- 

10.5M 35 14 

1.5M 5 12.1 

1.5M 5 5.6 

1.m 5 2 

.3M 1 2.1 

.3M 1 2.1 

.3M 1 0.9 

.3M 1 0.9 

.3M 1 0.8 



1 - Person days  of employment* 2 - Unit  of work t o  be  done, 3 - Cost  i n  t h .  d o l l a r s  

P r o p o s a l  P r o l e c  t 1st 5 y e a r  prc 
Year 1 I Y e a r 2  1 -  Year 3 

c - ~ u e  1- 2 i 1 2 i 1 2 3 
Seeds  (Not i nc luded  i n  o t h e r  
e u b j e c t  m a t t e r  a c t .  p l a n s )  
Sp raye r s  17 

Dus te r s  (NRS 500/Duster)  0 .5  1 1.1 1 1.7 

Pruning 6 G r a f t i n g  Equipment 0.5 1 1.1 1 
P l a n t e r e  I I 
Chemicals ( F e r t i l i z e r s  6 Pee- 
t i c i d e s  f o r  demonst ra t ion  
purposes  on ly )  

O f f i c e  Supp l i e s  (S t a t ione ry ,  e t c . )  1 I 5 

P h b l i c a t i o n s ,  P r i n t i n g ,  i n k  s u p p l i e s  I 1 5  

Paper  : Bimonthly p e r i o d i c a l  I 7 

B u l l e t i n s  (Ave. 5 b u l l e t i n s l y r )  I I 5 

P o s t e r s  ( 5  p o e t e r s l y r .  4,000 
c o p i e s  each)  

Adul t  Education Modules 
(10 w d u l e s l y r .  5,000 c o p i e s  
each )  

gram 
Year G 

1 2 3 

2nd 5 yea r  3rd 5 year 



i 1 - Peraon day. of a p l o p e n t .  2 - Unit of w r k  t o  be done, 3 - Coat i n  th. d o l l a r s  

Total  
coatH$ 

6 

4.5 

2nd 5 year 
1 2 3  

10 15  7.5 

268 1 5  11.4 

1.7 

6 

60 105 16.3 

9 

2.5 

Year 5 
1 2 3 

2 15 1 .5  

15 35 1.8 

0.3 

3rd 5 yemr 
1 2 3  

10  1 5  7.5 

1430 1521.5  

3.3 

60 8 6 2 8  

11 

4.2 

Propoual ProJec t 
Year 1 

1 2  
Inservice Trainin8 f o r  Ext. 
Staf f  
1. Cross-dimcipline t rain-  

ing - Caqenaa t ion  fo r  
t r a ve l  and honorarium 
f o r  1 5  apeakera e lJRS 12,000. 
a p u k e r  

- Travel b lodgin8 a l l w a n d e  
f o r  extension at tendants .  
Travel NRS 150 + lodging 
b food RRS 450 

- Contingency - r e cep t i om 
ahort  t r i p  e tc .  15% of 
t r a ve l  and lodging 

2. Refresher T r a i n i q  
Compenaation 6 t r ave l  
f o r  30 apeakera e WRS 
1200/apemker 

- Travel b s t ay  f o r  pa r t i -  
cipant. t r a v e l  NRS 150 
+ lodging WRS 18001 
a t tendee  

- Toura of d a o n a t r a t i o n  
a r u m  (aa ahova) 

- Comtingmcy 15% of t r a v e l  
a d  8t.y 

5 year program . Year 3 
1 2  3 

2 1 5  1.5 

1 5  17 0.9 

0.1 

2 30 3 

l a t  
Year 2 

3 1 2 3  

2 15 1.5 

1 5  11 .0.6 

0.1 

60 17 2.8 

3 

0.4 

Year 4 
1 2 3 

2 15  1.5 

15  25 1.2 

0.2 
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INTRODUCTION 

While t h e  main focus of t he  Resource Conservation and U t i l i z a t i o n  P r o j e c t  

(RCUP) is t o  reduce s o i l  e ros ion  by means of r e f o r e s t a t i o n ,  b e t t e r  range 

management, improved a g r i c u l t u r a l  p r a c t i c e s ,  e t c . ,  t h e  u l t i m a t e  success  of 

the p ro j ec t  w i l l  be measured not only i n  terms of the  a c t u a l  reduc t ion  i n  

s o i l  e ro s ion  brought about  during the  course of t h e  15  yea r  program but i n  

the  degree t o  which permanent d e s i r a b l e  changes have been brought about i n  

t h e  behavior and l i f e s t y l e s  of t he  populace involved. Only by s u f f i c i e n t l y  

educa t ing ,  mot iva t ing ,  and involving the populat ion of t he  p r o j e c t  a r e a s ,  by 

making su re  t he  p r o j e c t  i s  t r u l y  " t h e i r "  p r o j e c t ,  can one be assured t h a t  t h e  

improvements ne t t ed  by the  p ro j ec t  w i l l  be permanent and cont inue on even 

a f t e r  t he  p r o j e c t  t e rmina t ion  15 y e a r s  hence. It i s  f o r  t h a t  reason t h a t  a  

major emphasis must be placed on measuring the  a t t i t u d e s ,  f e l t  needs,  know- 

l edge ,  p r a c t i c e s ,  and phys ica l  and s o c i a l  wel l  being of t he  populat ion of t he  

p ro j ec t  a rea .  Without t h e i r  d e s i r e  t o  cont inue t o  make improvements even 

a f t e r  t h e  a c t i v e  phase of t he  p r o j e c t  i s  over ,  t h e  p r o j e c t  cannot be t r u l y  a  

success .  

MONITORING 

There w i l l  be two bas i c  types of monitor ing t h a t  w i l l  be r equ i r ed ,  t h a t  

a s soc i a t ed  with t he  land  and t h a t  a s soc i a t ed  with i t s  i n h a b i t a n t s .  

The monitor ing of t he  land w i l l  involve the measurement of  the  phys ica l  

c h a r a c t e r i s t i c s  of the  p r o j e c t  a r e a s  a t  given po in t s  i n  time a s  wel l  a s  t he  

measurement of the  amounts and kinds of i n t e r v e n t i o n  a c t i v i t i e s  t h a t  were 

implemented. Some measurements w i l l  involve  t he  e n t i r e  RCUP a r e a  and o t h e r s ,  

only the  s p e c i f i c  s i t e s  where i n t e r v e n t i o n  i s  a c t i v e .  Examples of t he se  

monitoring a c t i v i t i e s  would be t he  measurement of t he  number of h e c t a r e s  of 

range i n  use ,  c l a s s i f i e d  by i t s  cond i t i on ;  the  number of d i f f e r e n t  types  of  

s eeds  and s e e d l i n g s  t h a t  were p lan ted  during t h e  y e a r ,  e t c .  This  type of 

monitoring of the  phys ica l  c h a r a c t e r i s t i c s  of the  p r o j e c t  a r e a s  would, 

t h e r e f o r e ,  produce both q u a n t i t a t i v e  and q u a l i t a t i v e  d e s c r i p t i o n s  of t he  a r e a  

and the  changes t h a t  have occurred. 

The monitoring of populat ion c h a r a c t e r i s t i c s  w i l l  involve  t he  measurement 

of such items as  family incame, a t t i t u d e s  concerning a  s p e c i f i c  type of 



i n t e r v e n t i o n ,  concerns about the  e f f e c t s  of t he  in t e rven t ion  on the  wel l  

being of the family,  e t c .  Such measurements w i l l  be taken pe r iod ica l ly  i n  

order  t o  make es t imates  about t he  RCUP a r e a  a s  a  whole and i n  order  t o  ge t  

readings on the populace of the s p e c i f i c  s i t e s  i n  which a c t i v e  i n t e r v e n t i o n  

i s  taking place. 

The monitoring of physical  c h a r a c t e r i s t i c s  i s  discussed i n  more d e t a i l  i n  

the next s e c t i o n  and the  monitoring of population i s  discussed i n  the s e c t i o n  

following t h a t .  

PHYSICAL MONITORING 

Because the  RCUP is a  demonstration pro jec t  and not a  research  p r o j e c t ,  

t h e  emphasis w i l l  not be on measuring the  degree of e f f ec t iveness  of one 

in t e rven t ion  a c t i v i t y  aga ins t  an a l t e r n a t i v e .  Rather,  i n t e rven t ion  a c t i v -  

i t i e s  w i l l  be introduced i n  order  t o  br ing about a  des i red  e f f e c t  and 

measurement w i l l  be taken t o  determine whether the des i red  e f f e c t  has been 

achieved. Therefore,  experimental des ign ,  which would be very much a  par t  of 

a  comparable research  p ro jec t ,  should be employed only i f  one o r  both of two 

condi t ions  e x i s t :  

1. There i s  a  need t o  determine the  r e l a t i v e  e f f ec t iveness  of one o r  

more in t e rven t ion  procedures i n  order  t o  decide how t o  proceed. 

2. There is  a  need t o  demonstrate t o  the  v i l l a g e r s  the  s u p e r i o r i t y  of 

p a r t i c u l a r  i n t e rven t ion  procedures. 

The e f f ec t iveness  of the  RCU P ro jec t  w i l l  be somewhat dependent upon the  

a d a p t a b i l i t y  and f l e x i b i l i t y  of the program. Any measurement procedures 

involved should be adapted t o  the p a r t i c u l a r  s i t e  and the  p a r t i c u l a r  program 

so t h a t  the measurement procedure, i n  and of i t s e l f ,  does not become an undue 

burden. Because of t h i s  needed f l e x i b i l i t y ,  a  r i g i d  measurement program 

cannot and should not be de l inea ted  a t  t h i s  time. Ins tead ,  guidance f o r  an  

o v e r a l l  measurement program w i l l  be described and examples w i l l  be presented 

a s  an a id  t o  i t s  implementation. 

Spec i f i c  s i t e  and program monitoring 

For each s p e c i f i c  s i t e  where an in t e rven t ion  program i s  t o  be implement- 

ed, the physical  s t a t u s  of the a rea  p r io r  t o  in t e rven t ion ,  t he  amount and 

kind of i n t e rven t ion  a c t i v i t y ,  and the  physical  s t a t u s  a f t e r  i n t e rven t ion  

need t o  be determined. The measurement and monitoring program should be a s  



suppor t i ve  and in format ive  a s  pos s ib l e  and any a s soc i a t ed  d i s r u p t i o n  of t h e  

i n t e r v e n t i o n  program should be kept t o  a  minimum. Suggest ions  of t he  t ypes  

of phys ica l  moni tor ing t h a t  should take  p lace  a r e  contained i n  t h e  Extension 

Report of t he  p r o j e c t  paper ,  a s  wel l  a s  i n  o t h e r  r e p o r t s ,  and w i l l  no t  be re -  

peated here .  Examples of some measurement procedures  and ways by which a  

measurement program can be adapted t o  t he  p a r t i c u l a r  f e a t u r e s  of d i f f e r e n t  

s i t e s  w i l l  be provided. 

Example 1 

The i n t e r v e n t i o n  program i n  V i l l a g e  A i nvo lves  pa s tu r e  improvement 

through i n t r o d u c t i o n  of a  d i f f e r e n t  v a r i e t y  of g r a s s  and c o n t r o l l e d  

graz ing .  The fol lowing measurements could be taken. 

a .  Before  measurements. X h e c t a r e s  of pa s tu r e  i n  poor cond i t i on  

con t a in ing  Y v a r i e t y  of g r a s s  and suppor t ing  Z head of c a t t l e  a t  

near  s t a r v a t i o n  l e v e l .  

b. I n t e r v e n t i o n  measurements. P l an t i ng  of ( l l c ) .  X h e c t a r e s  of l and  i n  

g r a s s  Y ' ,  each qua r t e r .  S e l e c t i v e  graz ing  on ( l l k ) .  X h e c t a r e s  of 

l and  each week. S ki lograms of seed and H hou r s  of l abo r  involved 

i n  r e p l a n t i n g  a c t i v i t y .  

c .  Af t e r  measurements. X h e c t a r e s  of pa s tu r e  i n  good cond i t i on  

con t a in ing  Y '  v a r i e t y  of g r a s s  and suppor t ing  Z '  head of c a t t l e  i n  

good condi t ion .  

The measurement program f o r  pa s tu r e  improvement might involve  on ly  t h e  

sanewhat crude measurements descr ibed  i n  Example 1. More d e t a i l e d  measure- 

ment might be a  burden t o  t h e  p r o j e c t  and unnecessary i n  terms of documenting 

t he  success  of t he  p r o j e c t  and demonstrat ing t he  advantages of us ing  g r a s s  

v a r i e t y  Y '  and c o n t r o l l e d  grazing.  

Every a t tempt  should be made t o  gene ra t e  measurement s t a t i s t i c s  i n  

s tandard  u n i t s  s u i t a b l e  f o r  aggrega t ion ,  even i f  d i f f e r e n t  d a t a  c o l l e c t i o n  

methods a r e  used. Examples 2 and 3 below demonstrate  how t h i s  could be 

accomplished r e l a t i v e l y  e a s i l y  i n  two d i f f e r e n t  types  of s i t u a t i o n s .  The 

s t anda rd  measurement u n i t s  de s i r ed  a r e  number of ki lograms of  r i c e  g r a i n  and 

number of kilograms of , fodder  produced. 

Example 2 

In  V i l l a g e  A, one h e c t a r e  u s u a l l y  p lan ted  wi th  r i c e  s t r a i n  R i s  

s e l e c t e d  f o r  convers ion t o  r i c e  s t r a i n  S. A t  ha rves t  t ime f o r  R, t h e  

number of p o r t e r  l o a d s  of r i c e  harves ted  i s  determined. For a  random 



sample of p o r t e r  l o a d s ,  t h e  weight of t h e  r i c e  s t r aw  f o r  fodder  and t h e  

weight of the  r i c e  g r a i n s  a r e  determined. This procedure y i e l d s  d a t a  

s u f f i c i e n t  t o  e s t ima te  the  t o t a l  product ion of r i c e  and of  fodder  by 

weight. S imi la r  measurements would be taken f o r  t he  product ion of r i c e  

s t r a i n  S when i t  is  harvested.  

Example 3 

In  V i l l age  B ,  an a r e a  c o n s i s t i n g  of one-hundred ropanis  of paddy i s  

s e l e c t e d  f o r  conversion from r i c e  s t r a i n  R t o  r i c e  s t r a i n  S. In t h i s  

ca se ,  perhaps a  random sample of ropanis  would be s e l e c t e d  f o r  measure- 

ment, the  weight of t he  r i c e  s t raw f o r  fodder and of t he  r i c e  g r a i n  could 

be determined f o r  t he  sample ropan i s ,  and an e s t ima te  of  s t r aw  and g r a i n  

weight could be made f o r  the  t o t a l  production of t he  one-hundred ropan i s  

of paddy. S imi l a r  procedures would be used t o  e s t i m a t e  t he  t o t a l  produc- 

t i o n  of r i c e  s t r a i n  S when i t  was ha rves t ed ,  most probably us ing  the  same 

random sample of ropanis  . 
Note t h a t  two d i f f e r e n t  methods were used i n  t h e  two v i l l a g e s ,  methods 

f e l t  t o  be the  most f e a s i b l e  i n  each v i l l a g e .  Nevertheless ,  e s t ima te s  i n  

terms of a  s tandard  u n i t ,  i n  t h i s  case  weight i n  ki lograms,  can be made f o r  

each v i l l a g e ,  making aggrega t ion  poss ib le .  

The resource  s t a t i s t i c i a n  f o r  t h e  RCUP, i n  c o n s u l t a t i o n  wi th  t h e  RCUP 

Nat ional  Di rec tor ,  the  catchment conserva t ion  o f f i c e r ,  and panchayat con- 

s e r v a t i o n  s t a f f ,  w i l l  determine the  types of measurements t o  be taken and t h e  

methodology t o  be used, and w i l l  des ign  the  measurement forms t o  be complet- 

ed. In a d d i t i o n ,  persons r e spons ib l e  f o r  t ak ing  and record ing  t h e  measure- 

ments w i l l  be des igna ted  and i n s t r u c t e d .  The type of person so des igna ted  

might vary from v i l l a g e  t o  v i l l a g e  and among t h e  types of i n t e r v e n t i o n  

programs. In one s i t u a t i o n  the  l o c a l  ex tens ion  person might be des igna t ed ,  

i n  another  perhaps a  r e sea rch  a s s i t a n t  t o  t he  resource  s t a t i s t i c i a n  might be 

d e t a i l e d  from the  c e n t r a l  o f f i c e  t o  the  s i t e  f o r  a  measurement per iod ,  e.g. 

a t  ha rves t  time. Always, t h e  aim should be e a s i l y  understood and e a s i l y  

implemented measurements. 

The resource  s t a t i s t i c i a n  w i l l  be r e spons ib l e  f o r  t he  c o l l e c t i o n ,  

aggrega t ion ,  and r e p o r t i n g  of the  phys ica l  c h a r a c t e r i s t i c s  of the  p r o j e c t  

s i t e s  and t h e  amount and type of i n t e rven t ion .  Such r e p o r t s  would be 

prepared a t  l e a s t  annual ly ,  and probably more f r equen t ly  dur ing  the  e a r l y  

yea r s  of t he  p r o j e c t .  



RCUP a r e a  monitor ing 

When the  RCUP program implementation phase begins ,  a d d i t i o n a l  recon- 

naissance of the  e n t i r e  a r ea  w i l l  be made fo r  t he  purpose of s e l e c t i n g  

a d d i t i o n a l  p r o j e c t  t i t l e s  and f o r  determining base l ine  da t a  on t h e  phys ica l  

c h a r a c t e r i s t i c s  of t he  p ro j ec t  a rea .  In a d d i t i o n ,  t h e  A g r i c u l t u r a l  Resource 

Inventory System (ARIS) w i l l  be a b l e  t o  provide s p e c i f i c  d e t a i l e d  information 

on the  phys ica l  c h a r a c t e r i s t i c  of t he  RCUP a rea  by means of t h e i r  remote 

sensing techniques.  Their  documentation, t oge the r  with v i s i t a t i o n ,  s e r i a l  

reconnaissance,  and a e r i a l  photography, should provide s u f f i c i e n t  in format ion  

t o  e s t a b l i s h  base l ine  d a t a  and t o  monitor t he  changes occur r ing  wi th in  t h e  

p ro j ec t  a r e a  a s  a  whole. The e f f e c t  of t he  RCUP on the  e n t i r e  p r o j e c t  a r e a  

can be determined by the  comparison of t he  base l ine  d a t a  wi th  comparable da t a  

obtained a t  t he  end of the  1 5  year  p ro j ec t  per iod.  

POPULATION MONITORING 

The rugged and vary ing  t e r r a i n  of Nepal, from the  t r o p i c a l  f o r e s t s  i n  t h e  

south  t o  t h e  snow capped mountains i n  t he  n o r t h ,  make i t  one of t h e  most 

s p e c t a c u l a r l y  b e a u t i f u l  c o u n t r i e s  i n  t he  world. This same rugged and v a r i e d  

t e r r a i n  combined with monsoonal r a i n s ,  l i m i t e d  roadways, and l imi t ed  communi- 

c a t i o n  f a c i l i t i e s  make i t  one of the  most d i f f i c u l t  p laces  i n  t h e  world i n  

which t o  conduct personal  i n t e rv i ew  surveys.  

Because of ;he remoteness of the  v i l l a g e s  and the  l ack  o f  mass communica- 

t i o n  media, v i l l a g e  populat ions have remained c u l t u r a l l y  and l i n g u i s t i c a l l y  

d i s t i n c t .  The l a c k  of f a m i l i a r i t y  w i t h  survey r e s e a r c h ,  and t h e  c u r r e n t  

custom of publ ic  in te rv iewing ,  i n  which a  respondent i s  quer ied  i n  t h e  

presence of the e n t i r e  family a t  a  minimum, and perhaps i n  f r o n t  of t h e  

e n t i r e  v i l l a g e  o r  a  major po r t i on  of i t ,  s e rve  t o  i n h i b i t  an  open, honest  

interview.  In order  t o  overcane these  d i f f i c u l t i e s ,  much work needs t o  be 

done i n  the  development of survey methodologies capable  of providing u s e f u l ,  

a c c u r a t e  da ta .  The p re sen t a t i on  i n  t h i s  s e c t i o n  and i n  t he  fol lowing t h r e e  

s e c t i o n s  i s  d i c t a t e d  by the  l i m i t a t i o n s  of survey r e sea rch  i n  Nepal a t  t h i s  

point  i n  time. 

Gabr ie l  Campbell, -- e t  a l l 1  have descr ibed the  g r e a t  i ncons i s t ency  t h a t  can 

l1 Campbell, J. G.,  S tone ,  L., and Sh re s tha ,  R. The Use and Misuse of 
S o c i a l  Science Research i n  Nepal. Research Centre f o r  Nepal and Asian 
S t u d i e s ,  Tribuhuvan Un ive r s i t y ,  1979. 



be expected between information c o l l e c t e d  by means of a  persona l  i n t e rv i ew  

survey and t h a t  obtained using more persona l ,  i n t e n s i v e  techniques.  I n  

a d d i t i o n ,  i n t e rv i ewer  and supe rv i so r  observa t ions  po in t  t o  misunderstandings 

and m i s i n t e r p r e t a t i o n s  on the p a r t  of respondents ,  which have a l e r t e d  t h e  

survey a d m i n i s t r a t o r s  t o  t h e  l i m i t a t i o n  of t h e  survey da t a .  Considerable  

research  i s  necessary i n  order  t o  develop the  ins t rumenta t ion  and methodology 

needed f o r  persona l  i n t e rv i ew  surveys i n  Nepal. This  r e sea rch  w i l l  be 

i n i t i a t e d  by the  e x p a t r i a t e  s o c i a l  s c i e n t i s t  and continued by t h e  Nepali  

s o c i a l  s c i e n t i s t  and t h e i r  s t a f f ,  and supported by an economist and a  team of  

survey s t a t i s t i c i a n s .  The work t o  be accomplished i s  descr ibed  i n  t h i s  

s e c t i o n ,  t h e  proposed s t a f f i n g  i n  t he  next  s e c t i o n ,  followed by a  s e c t i o n  

desc r ib ing  the t r a i n i n g  requirements .  

S p e c i f i c  s i t e  and program monitor ing 

In order  t o  begin program implementation a t  a  s p e c i f i c  s i t e ,  i t  w i l l  be 

advantageous t o  have a  reading on t h e  p r a c t i c e s ,  e x p e c t a t i o n s ,  a t t i t u d e s ,  

concerns,  and c h a r a c t e r i s t i c s  of t he  populat ion t o  be a f f e c t e d .  Such a  

reading can be provided during t h e  i n i t i a l  s t a g e s  of t he  p r o j e c t  by t h e  

s o c i a l  s c i e n t i s t  and s o c i a l  sc ience  a s s i s t a n t s  a f t e r  i n t e n s i v e  persona l  

i n t e r a c t i o n  wi th  t he  v i l l a g e r s .  In  a d d i t i o n ,  a s  a  r e s u l t  of t h i s  i n t e r -  

a c t i o n ,  i t  i s  hoped t h a t  survey instruments  can be developed wi th  t h e i r  

a s s i s t a n c e  so t h a t  i n t e r im  and f i n a l  measurements can be made using quant i -  

t a t i v e  survey methodology. The development of survey ins t ruments  and method- 
( 

ology w i l l  be undertaken with t h e  p a r t i c i p a t i o n  of t he  p r o j e c t  economist and 

the  team of survey s t a t i s t i c i a n s .  As the  methodology is  developed dur ing  t h e  

course of t he  RCUP, t h e  per iod  of i n t e n s i v e  involvement by the  s o c i a l  

s c i e n t i s t s  a t  the s p e c i f i c  p ro j ec t  s i t e s  w i l l  c o n t i n u a l l y  dec rease ,  so t h a t  

by t he  l a t e r  p a r t  of t he  15 y e a r s  p r o j e c t ,  i t  i s  a n t i c i p a t e d  t h a t  i t  would be 

q u i t e  b r i e f .  In add i t i on ,  with the improvement i n  survey methodology, t h e  

i n i t i a l  measurements, a s  wel l  a s  t h e  i n t e r i m  and f i n a l  measurements, can be 

made using q u a n a t i t a t i v e  survey techniques.  It i s  proposed t h a t  i n  a d d i t i o n  

t o  t he  i n i t i a l  and f i n a l  measurements, pe r iod i c  i n t e r im  measurements be 

taken a s  needed, so t h a t  the  progress  of the  p r o j e c t ,  a s  measured by i t s  

e f f e c t  on t he  v i l l a g e  popula t ion ,  can be monitored. 

RCUP a r e a  monitor ing 

A b a s e l i n e  survey was conducted i n  t he  f a l l  of 1978, dur ing  which time 



i n t e rv i ews  were obtained from a random sample of approximately 625 f a m i l i e s  

l oca t ed  i n  44  wards i n  2 2  panchayats w i th in  t h e  4 RCUP a r e a s  (Kulekhani , 
Gorkha, Mustang, and Myagdi). Using t h e  survey d a t a ,  e s t i m a t e s  of demo- 

g raph ic ,  economic, and a g r i c u l t u r a l  c h a r a c t e r i s t i c s  of the populat ion of t h e  

RCW a r e a  w i l l  be made. 

The b a s e l i n e  survey,  conducted s imul taneous ly  f o r  t he  RAD and RCW, was a  

monumental undertaking t h a t  was designed and c a r r i e d  ou t  wi th  g r e a t  thought ,  

c a r e ,  and s k i l l  by a  very dedica ted  s t a f f .  The s t a f f  i s  made up of young, 

b r i g h t ,  t r a i n e d  p ro fe s s iona l s  who were somewhat s h o r t  on experience a t  t h e  

o u t s e t ,  bu t  who have demonstrated, i n  a d d i t i o n  t o  much enthusiasm, a  g r e a t  

d e s i r e  t o  l e a r n  the  most app rop r i a t e  and e f f i c i e n t  sampling, survey,  and 

s t a t i s t i c a l  procedures.  The au tho r ,  dur ing  her  two-month s t a y  i n  Nepal, has 

had cons iderab ly  rewarding i n t e r a c t i o n  wi th  the  survey s t a f f ,  and would 

h igh ly  recommend t h a t  they  be given a d d i t i o n a l  t r a i n i n g  and maintained on t h e  

team of survey s t a t i s t i c i a n s  so t h a t  t he  RCUP can make maximum use of t h e i r  

experience wi th  t he  base l ine  survey and t h e i r  sharpened s k i l l s .  

A c r i t i c a l  eva lua t ion  of the  base l ine  survey i s  presented here  i n  o r d e r  

t o  d e l i n e a t e  t he  l i m i t a t i o n s  of t h e  base l ine  survey d a t a  and t o  provide a  

guide fo r  f u r t h e r  r e sea rch  and improvement of survey in s t rumen ta t i on  and 

methodology. 

The des ign  of t h e  RCUP b a s e l i n e  survey is aimed a t  t h e  provis ion  of 

e s t i m a t e s  of c h a r a c t e r i s t i c s  of the  household populat ion of t he  e n t i r e  RCUP 

a rea .  Surveys of t h i s  scope cannot be used t o  monitor panchayat l e v e l  

i n t e r v e n t i o n ,  and t h a t  is why s p e c i f i c  s i t e  monitor ing i s  proposed i n  t h e  

preceding sec t ion .  

1. The sample 

The sample of households was s e l e c t e d  i n  t h r e e  s t a g e s ,  using equal  prob- 

a b i l i t y  t o  s e l e c t  panchayats w i th in  each of t h e  4 RCUP d i s t r i c t s ,  s e l e c t i n g  

wi th  equal  p r o b a b i l i t y  2 ou t  of t h e  9 wards i n  each sample panchayat,  and 

randomly s e l e c t i n g  a  pre-specif ied number of households fo r  in te rv iewing  from 

each sample ward. The number of sample panchayats and number of sample 

households were s e t  so a s  t o  y i e ld  a  sample p ropor t i ona t e ly  a l l o c a t e d  accord- 

i ng  t o  t he  es t imated  popula t ion  of t h e  4 d i s t r i c t s .  The sample y ie lded  a  

p re spec i f i ed  t o t a l  number of i n t e rv i ews ,  and i n  order  t o  accomplish t h i s ,  t h e  

p r o b a b i l i t i e s  of s e l e c t i o n  were allowed t o  vary.  The sample weights t h a t  

must be used i n  order  t o  provide fo r  unbiased e s t ima te s  do not va ry  g r e a t l y .  



I f  c a r e f u l  i n v e s t i g a t i o n  of weighted and unweighted e s t i m a t e s  demons t ra tes  

t h a t  t h e  b i a s  i s  of a  t r i v i a l  magnitude,  t h e  we igh t ing  p rocess  can be 

d i s c o n t i n u e d ,  and t h e  b i a s e s  accepted.  

It i s  recommended t h a t  f o r  f u t u r e  su rveys  of t h i s  t y p e ,  s e l e c t i o n  of 

c l u s t e r s  be made wi th  p r o b a b i l i t y  p r o p o r t i o n a l  t o  s i z e  (PPS) and s e l e c t i o n s  

w i t h i n  c l u s t e r s  w i t h  p r o b a b i l i t y  i n v e r s e l y  p r o p o r t i o n a l  t o  s i z e .  S i z e  mea- 

s u r e s ,  i n  t h e  c a s e  of t h e  b a s e l i n e  su rvey ,  would be t h e  e s t i m a t e d  number o f  

households  i n  t h e  c l u s t e r .  I n  t h i s  way a  l a r g e r  c l u s t e r  would have a  g r e a t e r  

p r o b a b i l i t y  of s e l e c t i o n ,  bu t  once s e l e c t e d ,  t h e  households  w i t h i n  i t  would 

have a  s m a l l e r  c o n d i t i o n a l  p r o b a b i l i t y  of being s e l e c t e d .  By ba lanc ing  t h e  

p r o b a b i l i t i e s  of s e l e c t i o n  a t  t h e  d i f f e r e n t  s t a g e s ,  an  e q u a l  p r o b a b i l i t y  

sample of households  can be s e l e c t e d  and a t  t h e  same t i m e ,  c o n t r o l  can  be 

main ta ined  over  t h e  a l l o c a t i o n  of t h e  sample and i t s  t o t a l  s i z e .  The use o f  

PPS i n  s i t u a t i o n s  where r e l a t i v e l y  good measures o f  s i z e  a r e  a v a i l a b l e  can 

provide f o r  more p r e c i s e  r e s u l t s ,  ( i . e .  e s t i m a t e s  w i t h  s m a l l e r  e r r o r s )  and 

a l s o  p rov ide  f o r  e a s i e r  t a b u l a t i o n  procedures  because o f  t h e  se l f -we igh t ing  

p roper ty  of an e q u a l  p r o b a b i l i t y  sample. 

2. I n s t r u m e n t a t i o n  

A wide v a r i e t y  of s u b j e c t s  were covered i n  t h e  b a s e l i n e  su rvey ,  r e s u l t i n g  

i n  a  long q u e s t i o n n a i r e  and l e n g t h y  i n t e r v i e w i n g .  There i s  evidence t h a t  t h e  

q u e s t i o n s  were n o t  always p r o p e r l y  i n t e r p r e t e d  and h o n e s t l y  answered by t h e  

responden ts .  The fo l lowing  comments might prove h e l p f u l  i n  f u r t h e r  r e s e a r c h  

on q u e s t i o n n a i r e  development : 

a. Ques t ions  should be worded i n  a  s i m p l e ,  c o n s e r v a t i o n a l  s t y l e  t h a t  

can be e a s i l y  and c l e a r l y  understood by a l l  t y p e s  of responden ts .  

Because of t h e  c u l t u r a l l y  and l i n g u i s t i c a l l y  d i s t i n c t  groups  i n  

Nepal, t r a n s l a t i o n  i n t o  t h e  l o c a l  d i a l e c t  may o f t e n  be necessa ry .  

S t a n d a r d i z a t i o n  w i l l  be a  problem, b u t  must be c a r e f u l l y  main ta ined .  

b. T r a n s i t i o n  s t a t e m e n t s  and q u e s t i o n s  should be inc luded  i n  t h e  

q u e s t i o n n a i r e  so  t h a t  t h e  respondent  is  guided g e n t l y  from one a r e a  

of query ing  t o  t h e  nex t .  

c. The use  of s e v e r a l  c o n t i n g e n t  q u e s t i o n s  can o f t e n  y i e l d  more 

a c c u r a t e  i n f o r m a t i o n  t h a n  one g l o b a l  one,  and provide f o r  a  more 

r e l a x e d ,  c o n v e r s a t i o n a l  type of i n t e r v i e w .  



3. In te rv iewing  procedures  

Publ ic  in te rv iewing  i s  t o  be avoided. Perhaps when the  i n t e rv i ewer  

a r r i v e s  i n  a  sample v i l l a g e ,  sane time can be spent  e s t a b l i s h i n g  r appor t  wi th  

t he  v i l l a g e r s .  Af t e r  t h i s  has been accomplished and t h e  purpose of t he  

survey expla ined ,  one o r  two publ ic  in te rv iews  could then be taken us ing  

v o l u n t e e r s ,  t o  s a t i s f y  t he  c u r i o s i t y  of t he  v i l l a g e r s .  The a c t u a l  survey 

in te rv iews  would then be conducted i n  p r i v a t e ,  a p a r t  from o t h e r  fami ly  

members. Allowing a  person i n  t he  v i l l a g e  t o  make the  random s e l e c t i o n s  

p u b l i c a l l y  is  a  very c l eve r  idea t h a t  was used on the  base l ine  survey. It i s  

recommended t h a t  i t  be incorpora ted  i n t o  f u t u r e  sampling procedures whenever 

f e a s i b l e .  

The r e sea rch  lead ing  t o  the  development of b e t t e r  d a t a  c o l l e c t i o n  

procedures should inc lude  i n v e s t i g a t i n g  the  use of female i n t e rv i ewer s  and 

the  use of i n t e rv i ewer s  from the  l o c a l  a rea .  

4. Es t imat ion  and computation of sampling e r r o r s  

The au thor  has been working wi th  t he  survey s t a f f  on e s t ima t ion  proced- 

u re s  and sampling e r r o r  computation procedures t h a t  w i l l  r e f l e c t  the  f u l l  

complexity of t he  sample design.  However, i t  does no t  appear t h a t  t he  d a t a  

a r e  a l s o  s u b j e c t  t o  l a r g e  nonsampling e r r o r s ,  and they a l s o  should be taken 

i n t o  cons ide ra t i on  i n  i n t e r p r e t i n g  t h e  d a t a  and expla in ing  t h e  l i m i t a t i o n s  of 

the  d a t a  der ived  from the  base l ine  survey. 

In  a d d i t i o n  t o  the  base l ine  survey,  i t  i s  suggested t h a t  two a d d i t i o n a l  

area-wide surveys be made dur ing  the  l i f e  of t he  RCUP. An i n t e r i m  survey,  t o  

be conducted a t  some time during t h e  per iod  1983-1985, a f t e r  e f f e c t i v e  survey 

methodologies and ins t rumenta t ion  have been developed, and a  f i n a l  survey t o  

be conducted a  year  o r  two p r i o r  t o  t h e  completion o f . t h e  15 yea r  p r o j e c t .  

Both of t he se  surveys should be designed f o r  e f f i c i e n c y  i n  e s t ima t ing  pop- 

u l a t i o n  c h a r a c t e r i s t i c s ,  p r a c t i c e s ,  e x p e c t a t i o n s ,  a t t i t u d e s ,  and concerns a t  

a  given point  i n  t ime,  and i n  e s t ima t ing  changes t h a t  have occurred i n  t h e s e  

a t t r i b u t e s  dur ing  the  per iods  between surveys.  Because of t he  a n t i c i p a t e d  

improvement i n  ins t rumenta t ion  and methodology, sane measures of change 

occur r ing  s i n c e  t he  base l ine  survey w i l l  r e f l e c t  changes i n  survey processes .  

Because of t h i s ,  extreme ca re  must be taken i n  the  cons t ruc t ion  of t h e  

ques t i onna i r e s  used i n  l a t e r  surveys ,  and i n  i n t e r p r e t a t i o n  of comparison 

r e s u l t s  between surveys.  



STAFFING 

The s t a f f i n g  requirements f o r  the  monitor ing t a s k  a r e  presented graph- 

i c a l l y  i n  Figure 1. Overa l l  d i r e c t i o n  and management w i l l  be provided by t h e  

P ro j ec t  Di rec tor .  No permanent e x p a t r i a t e  s t a f f  i s  being recommended f o r  

t h i s  t a s k ,  o t h e r  than t h a t  of t h e  s o c i a l  s c i e n t i s t  whose d u t i e s  and q u a l i f i -  

c a t i o n s  a r e  descr ibed  i n  t he  Rural S o c i o l o g i s t ' s  r e p o r t .  b p a t r i a t e  input  i s  

recommended, however, i n  t he  form of an e x p a t r i a t e  survey s t a t i s t i c i a n  

consul tan t  t o  be provided once a  year  dur ing  the  e a r l y  s t a g e s  of the p r o j e c t ,  

l e s s  f r e q u e n t l y  dur ing  t h e  l a t t e r  pa r t .  The consu l t an t  and p r o j e c t  d i r e c t o r  

would provide the  coord ina t ion  of the measurement a c t i v i t i e s  a t  the  o n s e t ,  

and these  would g radua l ly  be taken over by the  p r o j e c t  measurement coordina- 

t o r ,  who would be des igna ted  a s  the measurement a c t i v i t i e s  develop. The 

resource  s t a t i s t i c i a n ,  t h e  survey economist,  and t h e  s o c i a l  s c i e n t i s t  should 

be given f i r s t  cons ide ra t i on  f o r  t h i s  pos i t i on .  It i s  e s s e n t i a l ,  however, 

t h a t  the  person designated a s  coord ina tor  have a  good grasp  of t he  e n t i r e  

range of the monitor ing and measurement a c t i v i t i e s .  

The resource s t a t i s t i c i a n  would be concerned with t he  measurement of 

phys ica l  c h a r a c t e r i s t i c s .  

In  a d d i t i o n  t o  t he  d u t i e s  d e t a i l e d  i n  t h e  r epo r t  by t h e  r u r a l  

Soc io log i s t ,  the  s o c i a l  s c i e n t i s t  would be involved with r e sea rch  t h a t  would 

provide base l ine  measurements of populat ion c h a r a c t e r i s t i c s  of t h e  v i l l a g e r s  
1 

i n  the  e a r l y  p ro j ec t  s i t e s ,  and would p a r t i c i p a t e  i n  t h e  development of 

survey ins t ruments  and methodology f o r  use a t  l a t e r  s t ages .  



A s s i s t a n t s  A s s i s t a n t  

- 

Research 
A s s i s t a n t  

P r o j e c t  D i r e c t o r  

Research Assis-  
t a n t s ,  Program- 
mers ,  F i e l d  
S u p e r v i s o r s ,  
I n t e r v i e w e r s  

F i g u r e  1 

S t a f f i n g  Requirements f o r  the  Moni tor ing Task 

- - - - l  
I 
1 

I 
I 

r - - 
I 
I 

i 

~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -  S t a t i s t i c i a n  r e p l a c e d  by Survey 1 S o c i a l  ( ~ o c i o l o g i s t /  S c i e n t i s t  , ! ! T e l o i  Survey S t a t i s -  1 
- - - - -  

 cono om i s  t / ~ c o n o -  
m a t r  i c  i an  

Expa tr i o t  Survey 
S t a t i s t i c i a n  Consu l tan t  

t o  be g r a d u a l l y  
r e p l a c e d  by P r o j e c t  

Measurement C o o r d i r a t o r  

A n t h r o p o l o g i s t )  i s t  i c i a n s  



Economic input  would be provided by the quan t i  t i v e l y  o r i en t ed  economist 

a t  the  e a r l y  s t a g e s  of t he  p r o j e c t  and l a t e r ,  by an economist t r a i n e d  i n  t h e  

c o l l e c t i o n  and a n a l y s i s  o f ,  and p r o j e c t i o n  us ing ,  economic survey da t a .  

It is  a n t i c i p a t e d  t h a t  much of the  methodological r e sea rch  and ins t rument  

development and a l l  of t he  survey des ign ,  sample des ign  and s e l e c t i o n ,  and 

d a t a  c o l l e c t i o n ,  t a b u l a t i o n  and a n a l y s i s  a c t i v i t i e s  w i l l  be c a r r i e d  o u t  by o r  

under the  d i r e c t i o n  of t he  team of survey s t a t i s t i c i a n s  assigned t o  t he  RCUP. 

Because a  v a r i e t y  of s k i l l s  and experiences i s  c a l l e d  f o r ,  i t  i s  recommended 

t h a t  such a  team be t r a ined  and designated t o  c a r r y  ou t  RCUP a c t i v i t i e s ,  bu t  

be a v a i l a b l e  t o  p a r t i c i p a t e  i n  o the r  r e l a t e d  p r o j e c t s  a s  we l l ,  e.g., RAD. 

The designated team members would thus  c o n s t i t u t e  a  survey r e sea rch  method- 

ology group t h a t  could be admin i s t r a t i ve ly  a t t ached  t o  an o rgan iza t ion  such 

a s  t h e  A g r i c u l t u r a l  P r o j e c t s  Serv ices  Centre (APROSC), wi th  s p e c i f i c  d e t a i l -  

ing  of sane o r  a l l  of the  members t o  RCUP a c t i v i t i e s  f o r  varying per iods  of 

t ime,  depending on t h e  needs of t he  p ro j ec t .  

The suggested s t a f f i n g  is  based on a  philosophy of  maximum use of t h e  

personnel  i n  the  hos t  country,  providing f o r  t he  meaningful on-the-job t r a i n -  

i ng  of n a t i o n a l s ,  and providing e x p a t r i a t e  input  a t  a  l e v e l  g r e a t  enough t o  

provide t he  needed support  and guidance but s t i l l  low enough so  a s  not  t o  

jeopardize the hos t  country d i r e c t i o n  of the monitor ing a c t i v i t i e s .  

The s p e c i f i c  job d e s c r i p t i o n s  f o r  t he  p rog re s s iona l  s t a f f  required f o r  

t he  monitor ing a c t i v i t i e s  a r e  a s  fol lows:  
t 

1. Nat iona l  D i r e c t o r ,  RCUP 

I n  a d d i t i o n  t o  d u t i e s  s p e c i f i e d  elsewhere,  t h e  n a t i o n a l  d i r e c t o r  w i l l ,  

with the  a s s i s t a n c e  of the  e x p a t r i a t  survey s t a t i s t i c i a n ,  be respons ib le  f o r  

coord ina t ing  the  p r o j e c t  measurement a c t i v i t i e s  during t h e  e a r l y  s t a g e s  of 

the  pro jec t .  The d i r e c t o r  w i l l  even tua l ly  appoint  a  p ro j ec t  measurement 

coo rd ina to r ,  g iv ing  f i r s t  cons ide ra t i on  t o  t h e  p r o f e s s i o n a l s  involved i n  RCUP 

measurement a c t i v i t i e s .  In add i t i on ,  t he  d i r e c t o r  w i l l  be respons ib le  f o r  

developing personnel  review procedures and forms, and providing f o r  an  annual  

review of the  performance and achievements of each RCUP s t a f f  member. The 

annual  review should be aimed a t  providing the  s t a f f  member with an  honest 

eva lua t ion  of performance dur ing  the preceding year and guidance f o r  

improving f u t u r e  performance. 



2. E x p a t r i a t  survey s t a t i s t i c i a n  consu l t an t  

Ph.D. l e v e l  s t a t i s t i c i a n  with a t  l e a s t  10  years  of survey exper ience  

covering a l l  phases of survey des ign ,  implementation and a n a l y s i s .  Should 

have p a r t i c u l a r  e x p e r t i s e  i n  survey sample des ign  and s e l e c t i o n  and s t a t i s t -  

i c a l  anna lys i s  and i n t e r p r e t a t i o n  of d a t a  c o l l e c t e d  using complex sample 

des igns .  Duties w i l l  inc lude  a s s i s t i n g  i n  s e t t i n g  up measurement and monit- 

o r ing  procedures and forms f o r  t he  measurement of phys i ca l  c h a r a c t e r i s t i c s  of 

t h e  RCUP a r e a ,  a s s i s t i n g  i n  developing methodological s t u d i e s  aimed a t  t h e  

des ign  of v a l i d  and r e l i a b l e  survey instruments  and procedures ,  a s s i s t i n g  i n  

t he  des ign  and s e l e c t i o n  of survey samples, and the  a n a l y s i s  and i n t e r p r e t -  

a t i o n  of survey da t a .  During the  f i r s t  s i x  yea r s  of t h e  p r o j e c t ,  must be 

a v a i l a b l e  f o r  up t o  four  months p r o j e c t  work each year ,  up t o  t h r ee  months of 

which would be providing c o n s u l t a t i o n  i n  Nepal. For remaining n ine  year  

per iod of p r o j e c t ,  work demands would be a t  approximately one-third t o  

one-half t h a t  l e v e l .  

3. Resource S t a t i s t i c i a n  

M.A. l e v e l  s t a t i s t i c i a n  wi th  a t  l e a s t  one year  of experience.  Dut ies  

w i l l  inc lude  designing procedures and forms f o r  the  measurement of t h e  

phys i ca l  c h a r a c t e r i s t i c s  of t h e  RCUP a r e a ,  moni tor ing ,  c o l l e c t i n g ,  and 

aggrega t ing  the d a t a ,  and preparing pe r iod i c  r e p o r t s  summarizing the  phys ica l  

s t a t u s  of t h e  RCUP a r e a  and the  a c t i v i t i e s  and accomplishments of t he  ' 
pro j ec t .  

4. Economist/economatrician 

Q u a n t i t a t i v e l y  o r i en t ed  M.A. l e v e l  economist wi th  a t  l e a s t  one yea r  of 

experience i n  survey research.  W i l l  p a r t i c i p a t e  i n  methodological  s t u d i e s  

aimed a t  designing v a l i d  and r e l i a b l e  survey ins t ruments .  These t a s k s  could 

be performed by the  p ro j ec t  economist u n t i l  t he  survey economist/economatri-  

c i a n  i s  t r a i n e d  and a v a i l a b l e  t o  begin work on t h e  p ro j ec t .  

5. Survey economist/economatrician 

Ph.D. l e v e l ,  q u a n t i t a t i v e l y  o r i en t ed  economist w i th  t r a i n i n g  and exper- 

i ence  i n  the  c o l l e c t i o n ,  a n a l y s i s ,  and i n t e r p r e t a t i o n  of economic survey 

da t a .  W i l l  p a r t i c i p a t e  i n  methodological survey r e sea rch ,  instrument  

development, and monitor ing the  conduct of RCUP surveys.  W i l l  r e l a t e  



e c o l o g i c ,  economic and s o c i a l  d a t a  t o  p rov ide  a  b e t t e r  unders tand ing  of t h e  

t o t a l  e f f e c t  of t h e  RCUP. Using RCUP d a t a  a s  a base ,  w i l l  make p r o j e c t i o n s  

o f  t h e  e f f e c t  t h e  implementing of such  a p r o j e c t  i n  o t h e r  p a r t s  of t h e  n a t i o n  

would have on t h e  v i t a l ,  economic, and s o c i a l  c h a r a c t e r i s t i c s  of t h o s e  a r e a s .  

6. S o c i a l  S c i e n t i s t  (sociologist/anthropologist). I n  a d d i t i o n  t o  d u t i e s  and 

q u a l i f i c a t i o n  s p e c i f i e d  e l sewhere ,  t h e  q u a n t i t a t i v e l y  o r i e n t e d  s o c i a l  s c i e n -  

t i s t  w i l l  p a r t i c i p a t e  i n  b a s e l i n e  measurement i n  s p e c i f i c  s i t e  l o c a t i o n s  

d u r i n g  t h e  e a r l y  s t a g e s  of t h e  p r o j e c t .  W i l l  assist i n  su rvey  methodolog ica l  

r e s e a r c h  w i t h  p a r t i c u l a r  emphasis on q u e s t i o n n a i r e  development and t h e  

development of e f f e c t i v e  i n t e r v i e w i n g  procedures .  

7. Team of su rvey  s t a t i s t i c i a n s  

M.A. l e v e l  su rvey  s t a t i s t i c i a n s  w i t h  advanced t r a i n i n g  and exper ience  i n  

survey r e s e a r c h ,  survey sample d e s i g n  and s e l e c t i o n ,  and a n a l y s i s  of d a t a  

based on complex sample des igns .  W i l l  p a r t i c i p a t e  i n  methodological  s u r v e y  

r e s e a r c h  i n c l u d i n g  ins t rument  development and d a t a  c o l l e c t i o n  p rocedures ,  

w i l l  be r e s p o n s i b l e  f o r  t h e  d e s i g n ,  sample s e l e c t i o n ,  d a t a  c o l l e c t i o n ,  d a t a  

p r o c e s s i n g ,  and s t a t i s t i c a l  a n a l y s i s  of a l l  RCUP surveys .  Some knowledge of 

computer programming i s  h i g h l y  d e s i r a b l e .  

8. Programmers 

Although t h e  computer c e n t e r  t h a t  i s  used f o r  d a t a  p rocess ing  f o r  RCUP 

may have i t s  owd s t a f f  of computer programmers, t h e  team of survey s ta t i s t i -  

c i a n s  w i l l  p robab ly  have need of programmers of i t s  own as w e l l .  These 

programmers w i l l  do t h e  programming t a s k s  needed f o r  p r o c e s s i n g ,  t a b u l a t i n g ,  

and ana lyz ing  RCUP s u r v e y  d a t a ,  and w i l l  p rov ide  programming suppor t  t o  t h e  

o t h e r  measurement p r o f e s s i o n a l s .  

9. Research a s s i s t a n t s ,  f i e l d  s u p e r v i s o r s  and i n t e r v i e w e r s  

B.A. l e v e l  p r o f e s s i o n a l s .  For f i e l d  s u p e r v i s o r s ,  p r i o r  survey o r  

i n t e r v i e w i n g  exper ience  h i g h l y  d e s i r a b l e .  For r e s e a r c h  a s s i s t a n t s  and 

i n t e r v i e w e r s ,  p r i o r  exper ience  h e l p f u l  b u t  n o t  necessa ry .  A p o s i t i v e  a t t e m p t  

shou ld  be made t o  have both  female  and male p r o f e s s i o n a l s  and t o  h i r e  peop le  

from t h e  l o c a l  a r e a s .  



TRAINING 

The t r a i n i n g  program t h a t  i s  advocated covers  t h r e e  l e v e l s :  ( 1 )  academic 

t r a i n i n g  lead ing  t o  a  graduate  degree from a  f o r e i g n  u n i v e r s i t y  and p r a c t i c a l  

experience obtained dur ing  the  s t a y  abroad,  (2)  on-the-job t r a i n i n g  on t h e  

RCUP, wi th  t he  he lp  of t h e  e x p a t r i a t  survey s t a t i s t i c i a n ,  and ( 3 )  a d d i t i o n a l  

t r a i n i n g  obtained by v i s i t i n g  o rgan iza t ions  which a r e  doing r e l a t e d  work i n  

o t h e r  c o u n t r i e s ,  a t t end ing  p ro fe s s iona l  meet ings,  seminars ,  and s h o r t  

courses .  

1. Graduate Degree T ra in ing  

a .  Survey economist. An M.A. l e v e l  economist wi th  a t  l e a s t  one yea r  of 

experience i n  survey research  t o  ea rn  a  Ph.D. degree and ob ta in  on-thejob 

advanced t r a i n i n g  i n  survey r e sea rch ,  a n a l y s i s  of economic survey d a t a ,  

and p ro j ec t i ons  us ing  such da ta .  

For more than 30 y e a r s  the  Un ive r s i t y  of Michigan's Survey Research 

Center has had an e x c e l l e n t  program i n  conducting and t r a i n i n g  profes-  

s i o n a l s  i n  survey r e sea rch  i n  t he  f i e l d  of economics. In  a d d i t i o n ,  t h e  

consortium c o n s i s t i n g  of t he  Big Ten U n i v e r s i t i e s  p lus  t h e  Univers i ty  of 

Chicago provides  f o r  taking courses  and working with t h e  p ro fe s so r s  of 

o t h e r  member u n i v e r s i t i e s .  Because t he  Survey Research Center ' s  program 

i s  so p e r t i n e n t  and because t he  Un ive r s i t y  of Michigan, wi th  i t s  consort-  
i 

i u m  a f f i l i a t i o n ,  provides  f o r  such a  wide v a r i e t y  of courses  and academic 

encounters ,  i t  i s  s t r o n g l y  recommended t h a t  t h e  Un ive r s i t y  of Michigan be 

s e l e c t e d ,  t h a t  courses  i n  Survey Research be included i n  the  s t u d e n t ' s  

program, and t h a t  t he  s tuden t  work p a r t  time a t  Survey Research Center 

while working on the  degree.  

It i s  a n t i c i p a t e d  t h a t  such a  program would take  approximately 3 1 /2  

years  t o  complete. 

b. Survey s t a t i s t i c i a n s .  S t a t i s t i c i a n s  wi th  t he  equ iva l en t  of an 

American B.A. and a t  l e a s t  one year of experience i n  survey research  t o  

o b t a i n  an M.A. i n  survey r e sea rch  or  a  r e l a t e d  f i e l d .  Suggested programs 

inc lude :  ( 1 )  an M.A. program a t  t h e  Univers i ty  of  Michigan, i nc lud ing  

courses  i n  Survey Research and p a r t  time work a t  Survey Research Center 

( p a r t i c u l a r l y  t h e  Sampling Sec t ion )  f o r  p r a c t i c a l  t r a i n i n g ,  (2)  one of  

t h e  f i v e  S t a t i s t i c a l  Tra in ing  Programs o f f e r ed  by t h e  U.S. Bureau of t h e  



Census a s  p a r t  of t he  combined degree program wi th  George Washington 

Univers i ty  o r  Georgetown Universi ty .  

It i s  recommended t h a t  a t  l e a s t  e i g h t  s t a t i s t i c i a n s  be t r a ined  

du r ing  the  f i r s t  8 years  of the  RCUP, with approximately two s t a t i s t i -  

c i a n s  being out  of t h e  country f o r  t r a i n i n g  a t  any one time. Because t he  

need f o r  survey s t a t i s t i c i a n s  i n  Nepal can be expected t o  i n c r e a s e  

markedly i n  t he  next  few y e a r s ,  some eventua l  a t t r i t i o n  of team members 

t o  o the r  government agencies  is  t o  be expected. It i s  important t o  

c o n s t r u c t  a  team wi th  a  wide background, and even i f  team members move on 

t o  o the r  agenc ies ,  t h e i r  a v a i l a b i l i t y  f o r  c o n s u l t a t i o n  on p r o j e c t s  w i l l  

s t i l l  be an  a s s e t  t o  t he  RCUP. 

It i s  s t r o n g l y  suggested t h a t  each candida te  take courses  i n  survey 

sampling and i n  computer programming, t h a t  a t  l e a s t  t h r e e  candida tes  

r ece ive  ex t ens ive  t r a i n i n g  i n  survey sampling, a t  l e a s t  two i n  computer 

programming, and a t  l e a s t  one i n  each of the  t h r ee  a r e a s :  a g r i c u l t u r a l  

surveys and censuses;  popula t ion  s t a t i s t i c s  and demographic surveys;  and 

economic survey and censuses.  

2. On-the-job t r a i n i n g  w i l l  be provided wi th  t h e  a s s i s t a n c e  of t h e  expat- 

r i a t  s t a t i s t i c i a n  consu l t an t  whose wide range of e x p e r t i s e  and experience 

w i l l  supplement t h a t  of t h e  hos t  country s t a f f ,  providing guidance and sup- 

por t .  It is  a n t i c i p a t e d  t h a t  a s  the  survey s t a t i s t i c i a n s  r ece ive  advanced 
t 

t r a i n i n g  i n  survey r e sea rch  and r e t u r n  t o  p r o j e c t  work i n  Nepal, they  w i l l  be 

a b l e  t o  provide t r a i n i n g  t o  jun ior  l e v e l  p ro fe s s iona l s  by means of on-the-job 

work exper iences ,  symposia, seminars ,  o r  u n i v e r s i t y  l e v e l  teaching.  

3. P r o f e s s i o n a l  enrichment. Supplementary t r a i n i n g  and cont inuing educa- 

t i o n  should be encouraged and provided f o r .  This  should i nc lude  v i s i t i n g  

o rgan iza t ions  and c o u n t r i e s  involved i n  r e l a t e d  work, and a t t end ing  symposia, 

p ro fe s s iona l  meetings and s h o r t  courses .  This  should be a v a i l a b l e  during t h e  

succeeding years .  Opportunity f o r  cont inu ing  educa t ion  i s  e s s e n t i a l  i f  t h e  

s t a f f  i s  t o  main ta in  a  h igh  l e v e l  of p ro fe s s iona l  expe r t i s e .  



THE DECENNIAL CENSUS 

While decennia l  censuses  may have o r i g i n a l l y  been designed t o  o b t a i n  

popula t ion  counts  f o r  p o l i t i c a l  and t a x a t i o n  purposes ,  they have developed 

throughout the  c e n t u r i e s  i n t o  a  procedure fo r  ob t a in ing  va luab le  in format ion  

f o r  planning,  r e sea rch ,  governmental,  and commercial purposes.  Providing 

acces s  t o  good s t a t i s t i c s  about the  na t ion  a s  a  whole and i t s  many subpa r t s  

i s  a  s e r v i c e  t h a t  a  n a t i o n a l  government can and should provide ,  so t h a t  i t  

and i t s  many governmental organs can ope ra t e  e f f i c i e n t l y  and e f f e c t i v e l y .  

Good census information a t  a  n a t i o n a l ,  r e g i o n a l ,  panchayat,  and ward 

l e v e l  w i l l  be an a i d  t o  the  management and measurement a s p e c t s  of t he  RCUP 

and w i l l  be e s s e n t i a l  t o  making p ro j ec t i ons  of t he  l i k e l y  impact of such a  

p r o j e c t  i f  i t  were extended t o  o the r  p a r t s  of the  na t ion .  

In  a d d i t i o n  t o  providing f o r  t h e  t r a d i t i o n a l  popula t ion  counts  by p l ace ,  

sex ,  age, e t h n i c i t y ,  m a r i t a l  s t a t u s ,  e t c . ,  census information r e l a t e d  t o  t h e  

fol lowing s u b j e c t  a r e a s  should be provided a s  wel l :  

a .  Educat ional  l e v e l :  e.g., l i t e r a c y ,  number of years  of school ing 

completed, whether c u r r e n t l y  en ro l l ed  i n  school ,  e t c .  

b. Economic l e v e l :  e  .g., fami ly  income, fami ly  expendi tures ,  whether 

i n  l abo r  f o r c e ,  type of occupat ions ,  e t c .  

c .  V i t a l  in format ion :  number of c h i l d r e n  ever  born dur ing  previous 

f i xed  per iod ,  number now a l i v e ,  number of dea ths  occur r ing  during 

previohs f i x e d  per iod ,  e  t c .  

d. A g r i c u l t u r a l  a c t i v i t i e s  i n  which engaged, e t c .  

I t  i s  recognized that  i n  a  mass data gathering e f f o r t  such as the  

decennia l  census,  i t  i s  d e s i r a b l e  t o  have a  s h o r t  ques t i onna i r e  conta in ing  

items t h a t  a r e  c l e a r l y  understood by the  populace a t  l a rge .  Brevi ty  can be 

ach ieved ,  when t h e r e  i s  a  l a r g e  number of i t ems  t o  be inc luded ,  by means of a  

subsampling procedure. For example, i n  every f i f t h  household ques t i onna i r e  

Form A could be adminis tered;  i n  another  s i m i l a r  20 pe rcen t  sample of house- 

hold,  ques t i onna i r e  Form B could be adminis te red ,  e t c .  In t h i s  way, d a t a  

could be gathered t h a t  would provide f o r  s t a t i s t i c s  even a t  t he  ward l e v e l ,  

without an undue burden on the  respondents.  

In  o rde r  t o  i n s u r e  t h a t  c l e a r ,  e a s i l y  understood ques t ions  a r e  used,  

s u b s t a n t i a l  p r e t e s t i n g  and developmental work must be done i n  advance of t h e  

census.  



It i s  a l s o  important t h a t  census r epo r t i ng  u n i t s  be def ined  and remain 

cons tan t  over long per iods  of time. The Cent ra l  Bureau of S t a t i s t i c s  should 

be encouraged t o  d e f i n e  small  permanent enumeration d i s t r i c t s  p r e f e r a b l y  

using phys i ca l  boundaries ,  t o  t a b u l a t e  d a t a  f o r  t he se  u n i t s ,  and t o  make 

a v a i l a b l e  maps showing t h e  d e l i n e a t i o n s  of t he  boundaries of t he se  enumera- 

t i o n  d i s t r i c t s .  Users would then be a b l e  t o  make proper use of census d a t a ,  

determine change between census pe r iods ,  and determine t h e  exac t  phys ica l  

a r e a  t o  which the  s t a t i s t i c s  apply.  

With t he  enormous amount of a c t i v i t y  tak ing  p lace  i n  Nepal, involv ing  not  

only t h e  Nepali government i t s e l f  but many o the r  governments a s  w e l l ,  good 

s t a t i s t i c s  r e l a t e d  t o  a v a r i e t y  of s u b j e c t  a r e a s  a r e  e s s e n t i a l .  His 

Majes ty ' s  Government would be providing a g r e a t  s e r v i c e  t o  i t s e l f ,  t o  i t s  

employees, and t o  o t h e r s  involved i n  improving t h e  phys i ca l  cond i t i on  of  t h e  

na t ion  and the  wel l  being of i t s  populace by c o l l e c t i n g  such d a t a  and making 

them a v a i l a b l e  t o  u se r s .  

The RCUP i s  t h e r e f o r e  encouraged t o  make i t s  da t a  needs known t o  t he  

Cent ra l  Bureau of S t a t i s t i c s  so t h a t  these  needs,  along with t h e  needs of  

o t h e r  o r g a n i z a t i o n s ,  can be taken i n t o  cons ide ra t i on  during t h e  planning 

s t ages  of t he  1981 census. 

COMPUTERS 

1 

The computer s i t u a t i o n  i n  Nepal is  c r i t i c a l .  The Nat ional  Computer 

Center has an IBM 107 computer wi th  a 16 K capac i ty .  Between r e c u r r e n t  

computer breakdowns and power ou tages ,  i t  i s  non-funct ional  a l a r g e  propor- 

t i o n  of t he  time. Th i s ,  t oge the r  wi th  i t s  l imi t ed  capac i ty ,  sugges ts  an 

inadequate  c a p a b i l i t y  of handl ing l a r g e  da t a  processing p r o j e c t s .  

The RCUP t a b u l a t i o n  of t h e  base l ine  survey d a t a  w i l l  be cont rac ted  ou t  t o  

a f i rm ,  ye t  t o  be chosen, i n  India .  While providing a temporary answer t o  

t h e  computer c r i s i s ,  t h i s  arrangement w i l l  no t  be ve ry  convenient over  t h e  

e n t i r e  15-year per iod of the  p ro j ec t .  

While t he  RCUP cannot  c r e a t e  and main ta in  a computer f a c i l i t y ,  considera-  

t i o n  should be given t o  p a r t i c i p a t i n g  with o the r  p r o j e c t s  i n  lending support  

t o  t he  c r e a t i o n  and maintenance of such a f a c i l i t y .  Because of t he  apparen t  

i n a b i l i t y  of t he  c u r r e n t  power sources  and f a c i l i t i e s  t o  provide un in t e r rup t -  

ed power, supplementary power sources  must be maintained i f  a computer c e n t e r  

is  t o  ope ra t e  e f f i c i e n t l y .  



A SPECIAL NOTE ON WOMEN AND CHILDREN 

While t r a v e l l i n g  i n  t h e  Kathmandu v a l l e y  and t h e  c e n t r a l  h i l l  r eg ion  of 

Nepal, one i s  s t r u c k  by t h e  f a c t  t h a t  most of t h e  people  working i n  t h e  

f i e l d s  a r e  women, and most of t he se  tend ing  animals  a r e  ch i l d r en .  Indeed, 

s i s t a 2 '  s t a t e s  t h i t  over  h a l f  of t h e  farmwork i n  t h e s e  r eg ions  i s  done by 

women. 

Because t h e  RCUP focuses  heav i ly  on a g r i c u l t u r a l  a c t i v i t y  i n  t h e  c e n t r a l  

h i l l s ,  i t  i s  important  t h a t  adequate cons ide ra t i on  be g iven  t o  t he  r o l e s  of 

women and c h i l d r e n  i n  t h i s  p r o j e c t .  The f a c t  t h a t  c u l t u r a l l y  women and 

c h i l d r e n  have d i f f e r e n t  s t a t u s  l e v e l s  and educa t i ona l  backgrounds than men 

i n d i c a t e s  t h a t  d i f f e r e n t  programs f o r  educa t ing  and involv ing  t h e  former two 

groups may be c a l l e d  fo r .  

Women's Program 

One p r o f e s s i o n a l  Nepal woman descr ibed  t h e  l o t  of women i n  a g r i c u l t u r e  by 

say ing  "The woman grows t h e  cabbage bu t  i t  i s  t h e  husband who wins t h e  p r i z e  

f o r  it." Such need no t  always be t h e  case .  

A f i r s t  s t e p  i n  t h e  d i r e c t i o n  of having an a f f i r m a t i v e  a c t i o n  program can 

be made i n  p r o j e c t  s t a f f i n g .  A p o s i t i v e  a t t emp t  should be made t o  r e c r u i t  

wanen a t  a l l  l e v e l s  of t h e  RCUP, i nc lud ing  e x p a t r i a t e  p a r t i c i p a t i o n ,  p rofes -  

s i o n a l  p r o j e c t  s t a f f ,  academic t r a i n i n g ,  lower  p r o f e s s i o n a l  l e v e l s  such a s  

j un io r  t e chn i c i ans  o r  survey i n t e r v i e w e r s ,  and workers. A p r o j e c t  t h a t  i s  

t o  i nc lude  a  program f o r  women should have a s  a  minimum, recognizab le  female 

r e p r e s e n t a t i o n  on i t s  s t a f f .  In a d d i t i o n ,  because ha l f  of t he  popula t ion  of 

Nepal i s  female, one would judge that i n  a l l  f a i rnes s  a  reasonable proportion 

of any p ro j ec t  s t a f f  should be from t h a t  sex group. 

A second s t e p  should be t h e  development of s p e c i a l  non-formal educat ion-  

t r a i n i n g  programs f o r  wanen. C u l t u r a l l y ,  women play a  d i f f e r e n t  r o l e  i n  

Nepal than  men. Educa t i ona l l y ,  t h e  c u r r e n t  l i t e r a c y  r a t e  among women 10 

years  of age and over is  es t imated  t o  be 5%, which is  l e s s  than one-s ixth  t h e  

2 /  B i s t a ,  L. B. Role of Women i n  A g r i c u l t u r a l  Development. Women i n  Nepal. 
I n t e r n a t i o n a l  Women's Year Committee, Bh r iku t i  Mandap, Kathmandu, Nepal. 
January ,  1976. 



r a t e  of 33% es t imated  f o r  men i n  t h e  same age group.31 This  would suggest  

t h a t  the  most e f f e c t i v e  techniques f o r  educat ing and involv ing  women i n  RCUP 

a c t i v i t i e s  w i l l  not n e c e s s a r i l y  be t h e  same a s  they  a r e  f o r  men. A s p e c i a l  

non-formal educa t ion  program designed with the  s p e c i f i c  needs and educa t iona l  

l e v e l  of v i l l a g e  women i n  mind would permit an e f f e c t i v e  involvement of  women 

i n  t he  program. A program inc luding  con t inua l  p o s i t i v e  feedback and encour- 

agement f o r  i t s  female p a r t i c i p a n t s  is  needed; s p e c i a l  r ecogn i t i on  can be 

made f o r  women who p a r t i c i p a t e  i n  t he  p ro j ec t  i n t e rven t ions .  I f ,  g iven  t h e  

c u l t u r a l  i d e a l  of female modesty, i n d i v i d u a l  r ecogn i t i on  would make v i l l a g e  

women uncomfortable,  perhaps they can be recognized f o r  t he  honor which they  

have brought t o  t h e i r  f a m i l i e s  by t h e i r  consc ien t ious  work. 

The p rec i se  shape and conten t  of s p e c i a l  e d u c a t i o n a l / t r a i n i n g  programs 

f o r  women cannot ,  and should n o t ,  a t  t h i s  p o i n t ,  be d e f i n i t i v e l y  s t a t e d .  

There a r e  two reasons f o r  t h i s .  F i r s t ,  the  exac t  s t r u c t u r e  of an a p p r o p r i a t e  

and e f f e c t i v e  program w i l l  have t o  vary wi th  t h e  c u l t u r a l  and eco log ica l  

v a r i a t i o n  of the  country.  One type of program w i l l  not be app rop r i a t e  f o r  

t h e  whole country.  Second and r e l a t e d  t o  t h e  f i r s t  p o i n t ,  i s  t h e  f a c t  t h a t  

i n  o rde r  t o  evolve e f f e c t i v e  programs, i t  w i l l  be e s s e n t i a l  t o  involve  t h e  

women of each  l o c a l i t y  i n  t he  des ign  process .  It should be emphasized t h a t  

a l though the  exac t  dimensions of a  women's component cannot a t  t h i s  po in t  be 

d e t a i l e d ,  i t  is  c l e a r  t h a t  such a  program i s  c r u c i a l  t o  t h e  e f f e c t i v e n e s s  and 

o v e r a l l  community acceptance of RCUP a c t i v i t i e s .  

The s e t t i n g  up of such a  program w i l l  r e q u i r e  some c r e a t i v e  involvement 

on the  p a r t  of t he  ex tens ion  personnel ,  educa t ion  s p e c i a l i s t s ,  and t h e  

p r o j e c t  s o c i a l  s c i e n t i s t .  In  a d d i t i o n ,  a  women's component should be 

recognized a s  a  def ined  p a r t  of t h e  RCUP be s p e c i f i c a l l y  des igna t ing  t h e s e  

r e s p o n s i b i l i t i e s  t o  someone on the  p ro fe s s iona l  s t a f f ,  p r e f e r ab ly  a  woman. 

Ch i ld ren ' s  Program 

Approximately 29% of the  popula t ion  of Nepal i s  i n  t h e  age  range 10-24 

yea r s ,  and ano the r  36% i s  i n  the  age range 25-59. Therefore ,  i f  one 

cons ide r s  t he  a c t i v e  a g r i c u l t u r a l  l abo r  fo rce  t o  be t hose  people from 10-59 

years  of age, 45% of i t  i s  between 10 and 24 years  of age. 

I f  t h e  RCUP t r a i n e d  only 10-year-olds i n  t h e  methods and procedures 

3' Acharya, Meena. S t a t i s t i c a l  P r o f i l e  of  Nepalese Women -- A C r i t i c a l  
Review. Unpublished manuscr ip t ,  1979. 



c o n s i s t e n t  wi th  good resource management, a t  t h e  end of t h e  15 y e a r  p r o j e c t  

almost ha l f  of t he  a g r i c u l t u r a l  l abo r  fo rce  would have been t r a ined .  Such an  

oppor tun i ty  should be a c t i v e l y  exp lo i t ed .  Some ideas  about providing 

resource  conserva t ion  t r a i n i n g  a r e  l i s t e d  below: 

1. A program aimed a t  school  c h i l d r e n  could be developed. Rather  than 

having a  s t r i c t  academic o r i e n t a t i o n ,  i t  should be s e t  up a s  an  

enrichment 

program. Perhaps t h e  f i r s t  year  primary s tuden t s  could be taught  about 

t r e e  p l an t ing  and maintenance by an ex tens ion  t echn ic i an  us ing  a t t r a c -  

t i v e ,  in format ive  v i s u a l  a i d s .  Comic book type educa t iona l  m a t e r i a l  

could be provided each c h i l d ,  and the  c l a s s  could p lan t  a  s eed l ing  and 

c a r e  f o r  i t .  La te r  each c h i l d  could be given a  s eed l ing  of h i s  o r  her  

own t o  p l an t  and ca re  f o r .  P r i z e s  could be awarded a t  t he  end of t h e  

year  f o r  va r ious  performances: b e s t  cared-for t r e e ,  t a l l e s t  t r e e ,  

f a t t e s t  t r e e ,  p r e t t i e s t  t r e e ,  e t c .  

2. The program could proceed t o  o t h e r  resource  conserva t ion  s u b j e c t s  f o r  t h e  

succeeding school years  : proper t e r r a c i n g ,  animal c a r e ,  e t c .  Always, 

t h e  program should be en joyable ,  v a r i e d ,  and c o l o r f u l .  Perhaps c l a s s  

v i s i t s  t o  s i t e s  where a c t i v i t i e s  c o n s i s t e n t  with good resource  management 

a r e  being employed could be used f o r  demonstrat ion purposes.  The school  

program could be planned so t h a t  by t he  time a  c h i l d  had completed f i v e  

y e a r s  of school ,  he o r  she  would have been exposed t o  t h e  e n t i r e  range of 

resource  cohserva t ion  t r a i n i n g .  Of course,  the  program could then be 

repea ted  on a  more advance l e v e l .  

3. A comparable program f o r  c h i l d r e n  not i n  school should be planned and 

implanented a t  l e a s t  as long as a s i z e a b l e  propor t ion  of c h i l d r e n  a r e  no t  

a t t end ing  school.  Something comparable t o  t h e  American 4-H program might 

be developed. 

4. Perhaps UNICEF has a  r e l a t e d  program. I f  s o ,  t h a t  o rgan iza t ion  may be 

ab l e  t o  o f f e r  a s s i s t a n c e  and guidance. 

5 .  Again, r e s p o n s i b i l i t y  f o r  developing and ope ra t i ng  such educa t iona l  

programs should be s p e c i f i c a l l y  des igna ted  t o  an RCUP p ro fe s s iona l  s t a f f  

member. 

S t a f f i n g  and Tra in ing  

I would sugges t  t h a t  a  Nepal i  be des igna ted  a s  having r e s p o n s i b i l i t y  f o r  

s e t t i n g  up and ca r ry ing  out  t r a i n i n g  programs f o r  women and f o r  c h i l d r e n .  

S u f f i c i e n t  funds should be a l l o c a t e d  f o r  t h i s  p ro fe s s iona l :  ( 1 )  t o  r e c e i v e  



any supplementary t r a i n i n g  t h a t  i s  needed (eg. t r a i n i n g  i n  educa t i ona l  

media) ;  ( 2 )  t o  v i s i t  o the r  c o u n t r i e s  t o  observe t h e i r  methods of handl ing  

s i m i l a r  ex tens ion  p r o j e c t s ;  and ( 3 )  t o  be a b l e  t o  r eques t  a s s i s t a n c e  i n  t h e  

form of e x p a t r i a t  consu l t an t s .  

EARLY WARNING SYSTEM 

The au tho r  be l i eves  t h a t  t he  development of an e a r l y  warning system 

r e l a t e d  t o  f l o o d s ,  p roduc t ion ,  e r o s i o n ,  e t c .  does no t  d i r e c t l y  r e l a t e  t o  t h e  

o the r  measurement and monitor ing a c t i v i t i e s  and should not  be handled by t h a t  

s t a f f .  

The panchayat p r o j e c t  d i r e c t o r  should have t h e  r e s p o n s i b i l i t y  f o r  de t e r -  

mining whether any i n t e r v e n t i o n  a c t i v i t y  could ,  under any fo r e seeab l e  s e t  of 

c i rcumstances ,  cause a  t h r e a t  t o  l i f e  o r  p roper ty .  Where such a  t h r e a t  could 

conceivably occur ,  t h e  d i r e c t o r  should provide f o r  e a r l y  warning system and 

prov ide  f o r  t h e  p r o t e c t i o n  f o r  t h e  th rea tened  populace and proper ty .  



Measurement & Monitoring 

1 - Person months of training,  2 - Unit of work t o  be done, 3 - Cost in ($000) 
-- -- - -  -* >- 

1 Survey Economist 

8 Survey Stat is  t ic ians  

English language training for  
9, 2 0  hrslweek for  6 mo./person 

Continuing education 

Year3  

1 2  3 

12  1 8  

12  30  

1 2  1 8  

1 3  

Year 1 

1 2  3 

6 -  9 

12  27  

1 8  2 2 

10  

- -- 
I 

Year 2 

1 2 3  

12  16  

24 5 1  

1 3  

Year4  

1 2  3 

1 2  2 2 

24 56  

15  

Year 5 
- 

1 2  

12 3 3 

12 22 

17  

3rd 5 yr. 

1 2  3 

8 5 

To- 

3 t a 1 1  

2nd 5 yr. 

2 3 

6 0 16  7 

12  26  

85  



RCUP COSTS 
Measurement & Monitoring 

1 - Person months of employment, 2 - Unit of work t o  be  done, 3 - Cost i n  ($000) 

Proposal P r o j e c t  

Expa t r io t  Survey s t a t i s t i c i a n  
consu l t an t  

Measurement coord ina to r  

Resource S t a t i s t i c i a n  

Economist 

Sumey Economist 

Sumey S t a t i s t i c i a n s  

Computer Programmers 

Research A s s i s t a n t s  

F ie ld  S u p e m i s o r s  

I n t  em iewer s 

S e c r e t a r i e s ,  c l e r k s  

Paper,  p r i n t  i ng  , computer 
ca rds ,  t a p e s ,  d i s k  packs, 
computer t ime,  miscel laneous 
expenses 

Year 1 

1 2nd 5 y r .  3rd. 5 y r .  
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Appendix Q 

PROGRAM GUIDE FOR RCUP OUTPUT 

These output  t a b l e s  summarize by y e a r s  t h e  RCUP program developed by 

t h e  Design Team. It has  been d iscussed  wi th  t h e  va r ious  departments involved 

and r e f l e c t s  d ia logues  t h e  Design Team has  had wi th  t h e  l o c a l  people t o  determine 

t h e i r  d e s i r e s .  It i s  a guide. Years one and two a r e  more s o l i d  than y e a r s  3 ,  

4 ,  and 5. A s  RCUP is  implemented and the two-way d ia logue  between l o c a l  

requirements  and n a t i o n a l  programs t akes  p l a c e ,  i t  i s  expected t h a t  t h e  guide 

w i l l  undergo a s e r i e s  of updat ings.  The second and t h i r d  f ive-year  p r o j e c t i o n s  

a r e  only i n d i c a t o r s  a t  t h i s  per iod  i n  time. 

The f i r s t  f ive-year  program is  mainly an i n s t i t u t i o n a l i z i n g  phase of a 

15-year p lan .  It i n i t i a t e s  t h e  building-block process  of g e t t i n g  resource- 

management information f o r  management planning,  implementing conserva t ion  

techniques and methods, t r a in ing leduca t ing  t o  understand resource  conserva t ion  

and u t i l i z a t i o n  problems and programs, and founding t h e  i n f r a s t r u c t u r e  t o  

support  d e c e n t r a l i z a t i o n  and spearhead people ' s  involvement. 

The program i s  ou t l i ned  under d e s c r i p t i v e  headings and shows t h e  lead  

execut ing  agency which w i l l  have prime r e s p o n s i b i l i t y  f o r  coord ina t ion .  While 

c e r t a i n  a c t i v i t i e s  n a t u r a l l y  f a l l  under t h e  d i r e c t i o n  of a given agency because 

of po l i cy ,  i t  is  f u l l y  expected t h a t  coord ina t ion  w i l l  t ake  p lace .  For example, 

t h e  l o c a t i o n  of H o r t i c u l t u r e  Nurser ies  i n  Mustang w i l l  have t o  be coordinated 

wi th  t h e  windmill  and t e s t - d r i l l i n g  a c t i v i t y  t o  ensure a water  supply, and wi th  

streambank s t a b i l i z a t i o n  and s tream channel con t ro1 , i f  t h e  n u r s e r i e s  a r e  t o  

be loca ted  on a l l u v i a l  f a n s  o r  t e r r a c e s  along s treams and r i v e r s .  

These guide ou tpu t s  have been coordinated wi th  HMG/N'S f ive-year  p l a n ,  

both t h e  p re sen t  f i f t h  and f u t u r e  s i x t h  p l an ,  making t h e  ou tpu t s  complementary 

t o  t h e  va r ious  programs. 

Following a r e  s p e c i f i c  no te s :  

Tra in ing .  Long- and short- term goa l s  f o r  a l l  a l l i e d  f i e l d s  a s soc i a t ed  

w i t h  t h e  RCUP a r e  shown under t h i s  heading. Ind iv idua l  program a c t i v i t i e s  

may recommend c e r t a i n  t r a i n i n g ;  however, no  d i s t i n c t i o n  i s  shown here .  

Ind iv idua l  p r o j e c t  requirements  a r e  t o  be f u l l y  analyzed before  a l l o c a t i n g  



p a r t i c i p a n t  s e a t s .  The s e a t s  a v a i l a b l e  he re  accommodate t h e  oppor tuni ty  

f o r  B.Sc., M.Sc., and Ph.D. l e v e l  i n s t r u c t i o n  - n o t  provided f o r  by 

in-country i n s t i t u t i o n s  a s  r e l a t e d  t o  RCUP. 

There i s  oppor tuni ty  f o r  bo th  long- and short- term s tudy  i n  I n d i a  

under t h e  PL 480 program. No output  i s  shown here .  However, RCUP w i l l  

coord ina te  needs wi th  uSAID/N-HRD i n  t h e  oppor tuni ty  t o  u t i l i z e  t h e  

PL 480 program. 

Building. The program of bu i ld ing  cons t ruc t ion  fo l lows  t h e  develop- 

ment of t h e  a c t i v i t y  management p lans .  Ta rge t s  shown may have t o  be 

changed i f  bu i ld ing  m a t e r i a l  sho r t ages  cont inue ,  s t a f f  members a r e  slow 

i n  being ass igned ,  and des igns  a r e  n o t  approved. 



PROCRAU GUIDE FOR RCUP OUTPUT October 1, 1979 

PROCRAU CATEGORY 

1. Inven to ry  and Uon i to r ing  

A. Hydrologic Survey 

0 .  Geology Survey 

C. S o i l  Survey 

D. Land Capab i l i t y  Survey 

E. Erosion Hazard 

E. Impact Evaluat ion  

G. Adaptive Reaearch 

H. Docmenta t ion  

I. Earn Planning 

2. Watershed Uanagwent  

A. Te r r ace  Improvement 

B. T r a i l  Improvement 

C. Cornuni ty  Water Source P r o t e c t i o n  

D. Unjor Gul ly  Control  on Range Landa 

Hectares 

Ilectares 

Ilectares 

Photo P o i n t s  

Hectares 

Ki l m e t e r s  

Hectares 

: Five  Yearn Secnnd 
Five 
Years 

161,077 
1 

51.077 
I 

51,077 
1 

161,077 
1 

161,077 
1 

20 

8 

400 
2 

5,000 

57 5 

25 

378 

7.5 

5 

110,000 
1 

110,000 
1 

110,000 
2 

110,000 
I 

110,000 
1 

4 

2 

80 
1 

1,000 

60 

6 

58 

4 

Third 
Five  
Years 

0 
0 

0 
0 

0 
0 

0 
1 

0 
0 

20 

10 

400 
2 

5,000 

575 

25 

377 

7.5 

Five 
Year 
T o t a l  

351.5R5 
3 

461,585 
3 

461,585 
3 

351,585 
4 

351,585 
3 

20 

8 

360 
5 

2,450 

180 

2 5 

2 90 

13 

15 
Year 
T o t a l  

512,662 
4 

512,662 
4 

512,662 
4 

512,662 
6 

512,662 
4 

60 

2 6 

1,160 
9 

12,450 

1,330 

75 

1,045 

28 

Executing WGIN 
Acency and 2 
Comments 

DSUC and D I H U  
DSUC and DlHH 

DSUC and BN 
DSUC and BH 

DSUC and DA 
DSWC and DA 

DSWC and Others  
DWC and Other 

DSWC, BN, DH, 6 DA 
DSWC, BH, DH, 6 DA 

DSWC 

DSWC 

DSUC 
DSUC 

CCO and ADC 

cm 

cco 

cco 

cco 



PROGRAM CATEGORY 

Land S l i d e  R e h a b i l i t a t i o n  

St reanbank S t a b i l i z a t i o n  

(1)  Gabtons 

( 2 )  Riprap 

Flood P l a i n  Tree P l a n t i n g  

St r e a n  Channel Control  

Road Slope S t a b i l i z a t i o n  

Catchment Ponde ( H i l l  Top) 

Cli .matologica1 S t a t i o n e  

(1)  New 

( 2 )  Old 

S tage  Recordere 

Snow Management S t a t  iona  

Windmille 

Tee t  D r i l l i n g  

Divere iona  

- 

Unit of 
Accomplish- 

mP?2-- - - 

Number 

Kilometer 

Kilometer 

Hectares  

n e t e r a  

Kilometera 

Nurnbera 

Numbera 

Numbera 

Nurnbera 

Nun be r a 

Number a 

Numbera 

Number a 



-- 

PROGRAM CATEOORY 

I 
- 

3. F o r e s t  Uanagement 

A. Nursery  Eatablishment 

(1)  Centra l  

(2)  Panchayat 

B. Panchayat Fo res t  Es tabl ishment  

( 1 )  Fuel Wood 

( 2 )  Fodder 

C. D i s t r i b u t i o n  of Community and 
I n d i v i d u a l  P l a n t i n g s  

I 
D. Panchayat P ro t ec t ed  Fores t  K s t .  

I 1 E. Lease Fores t  Establiahment 

F. P r i v a t e  Fores t  Eatablishment 

1 G. N a t i o n a l  Foreet  P l a n t a t i o n  
Eatabl ishment  

H. F o r e s t  Demarcation 

I. Management Plan P r e p a r a t i o n  

(1) Na t iona l  Fo res t a  

( 2 )  Panchayat P ro t ec t ed  Fores t a  

Uni t  of 
Accomplish- 
ment 

Numbers 

Numbere 

Hec ta re s  

Hectares  

Numbers 

Hec t a r e s  

Hectares  

Hectares  

Hectares  

Kilometers 



15 
Year 
Total 

67,584 

14,013 

60 

7 50 

4 

4 

- 
590 

20 

45 

340 

15 

2 8 

Five 
Year 
Total 

67,584 

5.530 

4 2 

260 

14 

0 

190 

20 

45 

100 

4 

4 1  9 1  l5 I 

Second 
Five 
Years 

67,584 

14,013 

18 

24 5 

0 

4 

200 

0 

0 

120 

5 

Third 
Five 
Years 

67,584 

14,013 

0 

24 5 

0 

0 

200 

0 

0 

120 

6 



PROGRAM CATECORY I 
E. Bridges  

(1 )  Foot - 10 meter  (Wood) 

( 2 )  Suspension 

F. Mu1 ti-Purpose Impoundment 

5. I r r i g a t i o n  

( 1 )  Over 50 h e c t a r e s  

(2)  Under 50 h e c t a r e s  

(3)  On-farm Water Management 

6. Dr inking Water 

( 1 )  Large Size  (1,500 + Popula t io  

(2 )  Small S ize  (1,500 - Popula t io  

7. C a m u n i t y  Lives tock - Range - Paa tu re  
Management 

A. Forage Crop Development 

B. Improved P r i v a t e  P a s t u r e  Development I 

Unit of 
Accomplish- 
ment 

Numbera 

Numbers 

Numbers 

Schemes 

Schemes 

Hectares  

Numbers 

Numhers 

Hectares  

Hectares  

Flve  
Year 
T o t a l  

5 

5 

1 

6 

32 

1,142 

10 

39 

239 

2 78 

Second 
Flve  
Years 

10 

5 

0 

0 

0 

0 

2 

3 1 

84 4 

1,354 

15 
Year 
T o t a l  

2 5 

15 

1 

6 

32 

1,142 

12 

70 

2,594 

3,040 

Executing ~ C I N  I 

LC and LDD I 
DR f r m  s e p a r a t e  
USAID p ro j ec t .  I 
DSWC, CCO and CC 

LDD CCO (12 (20 schemes) schemes) 6 

CCO and DA 

DW S 

LDO 

DADO and LDC 

DADO and LDC 



PROGRAM CATEGORY 

C. Improved Pas tu re  Development on 
Te r race  R i se r s  and Bunds 

D. Range Management 

(1)  Sub t rop ica l  - Warm Temperate 

(2) Cool Temperate - Subalpine 

(3) Steppe 

E. P a s t u r e  D e v e l o p e n t  i n  P l an ted  
P l a n t a t i o n  

F. Foree t  Pas tu re  Development 

C. Nat iona l  Fo res t  Grazing Management 

H. Improved Pas tu re  and Range 
Management Research b Stud iee  

I. D i s t r i b u t i o n  of Improved Animals 

(1) Buffa lo  B u l l s  

(2) C a t t l e  Ru l l s  ( J e r s e y  Cross)  

(3) Goat 

(a)  Jamunapati  

(b) Buck 

Uni t  of 
Accomplish- 
ment 

Hectarea 

Hectarea 

Hectarea 

Hec t a r e a  

Hectares  

Hectarea 

Hec t a r ea  

Numbers 

Heed 

Head 

Head 

Head 

Five 
Year 
T o t a l  

213 

264 

422 

350 

1 350 

425 

47  

30 

60 

200 

20 

90 

Second 
Five 
Years 

1,634 

462 

68 1 

6 12 

500 

1.625 

139 

30 

60 

200 

0 

2 10 

Third  

Comments 

DADO and LDC 

CCO and DADO 

CCO and DADO 

CCO and DADO 

CCO, aA and DF 

CCO, DFO and DADO 

DFO and LDC 

LDC. CCO and DFO 

LDC and LD 

LDC and LD 

LDC end LD 

LDC and LD 



PROGRAM CATECXMIY 

(4) Sheep 

(a)  Exotic Rreed 

(b) Crose 

(c) Kags Croee 

(5) Poultry 

J. Castrat ion 

(1) Unproductive Male Cat t le  

(2) Distr ibut ion of Caetrator 

A. Animal Health 

(1) Haemorragae Septicaemae 

(a)  Buffalo 

(b) Catt le  

(2) Rinder Pest 

(a)  Buffalo 

(b) Catt le  

(3) Drenching (Twice per Year) 

(a) Sheep-Goats 

(b) Cattle-Buffalo 

Unit of 
Accomplieh- 
ment 

Head 

Head 

Head 

Numbere 

Numbere 

Nurnbere 

Nurnbere 

Nurnbere 

Nurnbere 

Nurnbere 

Numhere 

Numhere 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Five 
Year 
Total 

40 

50 

40 

20.000 

2,450 

105 

28,000 

60,000 

40,000 

80,000 

137,000 

146,000 

F i r s t  

2 

40 

10 

10 

2,500 

50 

5 

5,000 

7,000 

3,500 

6,500 

12,000 

13,000 

Second 
Five 
Yeare 

0 

50 

40 

20,000 

3,000 

120 

24,000 

58,500 

48,000 

30,000 

148,000 

Five 

3 

0 

20 

10 

4,500 

400 

10 

6,000 

8.000 

6.500 

14,700 

23,500 

27,000 

Third 
Five 
Yeare 

0 

50 

40 

20,000 

4,000 

200 

25,000 

60,000 

50,000 

55,000 

157,000170,000 

164,000 

Yeare 

4 

0 

10 

10 

5,500 

1,000 

45 

7,000 

18,000 

12,500 

24,800 

40,000 

47,000 

15 
Year 
Total 

40 

150 

120 

60,000 

9,450 

425 

77,000 

178,500 

138,000 

165,000 

404,000 

458,000 

5 

0 

10 

10 

7,500 

1,000 

45 

10,000 

27,000 

17,500 

34,000 

61,000 

59,000 

Executing MGIN 
Agencyand L/ 
Comnente 

LDC and LD 

LDC and LD 

LDC 

LDC 

LDC 

LDC 

LDC 

LDC 

LDC 

LDC 

LDC 

LDC 



- 

PROCRAM CATEGORY 

(4) Dipping-Spraying of Sheep-Goats 

L. Dipping Tank I n s t a l l a t i o n  

H. Water Trough I n s t a l l a t i o n  

N. Equipment D i s t r i b u t i o n  

( 1 )  Shear ing S c i s s o r s  

( 2 )  Hoof C u t t e r s  

( 3 )  Livestock F i r s t  Aid K i t s  

0.  Livestock Production S tud ies  

P. Cred i t  Provis ion 

(1) Purchase of Buffa lo  Cow 

( 2 )  Chaff Cu t t e r  

( 3 )  Cream Separator  

( 4 )  P o u l t r y  Farms 

u n i t  of 
Accomplish- 
men t 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numberu 

1 
0 

8 

7 3 

0 

0 

6 7 

1 

0 

0 

0 

0 

Five 
Year 
T o t a l  

157,000 

48 

400 

235 

260 

594 

14 

400 

155 

16 

2 - 

2 
12,000 

9 

89 

20 

40 

112 

1 

50 

0 

4 

0 

Second 
Five  
Years 

160.000 

0 

0 

260 

260 

594 

20 

400 

180 

20 

4 

Third 
Five  
Years 

170,000 

0 

0 

330 

3 30 

594 

20 

400 

200 

20 

5 

5 
' 70,000 

9 

5 8 

95 

100 

126 

4 

100 

60 

4 

2 

F i r s t  Five  

3 
25,000 

10 

88 

50 

50 

133 

4 

100 

4 5 

4 

0 

Years 

4 
30,000 

12 

9 2 

70 

70 

156 

4 

150 

50 

4 

0 

15 
Years 
T o t a l  

487,000 

48 

400 

825 

850 

1.782 

54 

1200 

535 

56 

11 

Executtng 
HMB/N Agency 
and ~ o m m e n t d  

LDC 

LDC 

, LDC 

LDC 

LDC 

LDC 

LDC 

AD9 and C 

ADB and C 

ADB and C 

ADB and C 







PROGRAH CATEGORY 

( 4 )  C o n s e r v a t i o n  E d u c a t i o n  

(5) P a r t i c i p a n t  T r a i n i n g  
( i n c l u d e s  a l l i e d  f i e l d e )  

( a )  Long Term 

( b )  S h o r t  Term 

( 6 )  F o r m 1  In-Country 

( a )  C e r t i f i c a t e  

( b )  Diploma 

B. C o n n u n i t y  Livestock-Range 
P a s t u r e  Management 

( 1 )  A g r i c u l t u r e  A s s i e t a n t  
P r e p a r a t i o n  

(2) A g r i c u l t u r e  A s s i s t a n t  
R e f r e s h e r  T r a i n i n g  

( 3 )  F a r m e r s  (Formal )  

( 4 )  J T ,  JTAs, and  Stockmen 

( 5 )  JTA P r e p a r a t i o n  

( 6 )  F a r m e r s  C o n t r a c t s  

( 7 )  JT I n - S e r v i c e  

F i v e  
Year 
T o t a l  

115 ,000  

70 

144  

1,524 

339 

594 

5 68 

670 

3 25 

65 

647 ,700  

22 

U n i t  o f  
Accomplish- 
men t 

No. o f  
p e o p l e  

Number B 

Honthe 

Numbers 

Numbers 

Numbers 

Numbe r s 

Numbers 

Numbers 

Numbers 

Numbers 

Numbe r s 

Second 
F i v e  

150,000 

25 

1 0 0  

1,600 

34 0 

0 

594 

1,050 

325 

- 
700,000 

27 

1 

10,000 

1 0  

12 

23 1 

- 

67 

0 

4 0 

1 7  

1 5  

3 2 , 1 6 0  

5 

E x e c u t i n g  HMG/N 
Agency a n a  
Comnenta " 

CCO and  MFTW 

DSK 

DSWC 

TU 

TU 

DA 

DA 

DA 

Dh 

M 

DA 

'DA 

T h i r d  
F i v e  
Years  

200.000 

25 

100 

1,700 

340 

0 

594 

1 ,050  

325 

- 

800.000 

34 

. F i r s t  

2 

20,000 

1 5  

24 

283 

4 0 

112 

67 

9 0  

37 

1 5  

85 ,920  

5 

15  
Years  
T o t a l  

465 ,000  

120 

344 

4,824 

1 , 0 1 9  

594 

2,124 

2,770 

975 

65 

2147600 

8 3  

F i v e  

3 

25,000 

1 5  

36 

300 

75 

133 

11 2 

14 0 

65 

17 

149,760 

5 

Years  

4 

30 ,000  

1 5  

36 

320 

1 0 9  

156 

133 

190 

92  

1 8  

224,64C 

5 

5 

30,000 

1 5  

3 6 

390 

1 1 5  

126 

156 

210 

114 

- 
285,120 

2 



4 

Third 
Five 
Years 

85 

102 

71 6 

1,154 

30 

89 

600 

780 

93,600 

1 0  

11 

0 

15 
Years 
To ta l  

255 

248 

1,751 

2,083 

82 

242 

1,794 

1.95 2 

243,120 

62 

72 

4 

Executing HMC/N 
Anency and 
Comments 

DA 

DA 

DA 

rU . 

DA and AIC 

DA and AtC 

DA and AIC 

DA and ALC 

DADO 

CD 

DA 
b 

DFO, M: and CC 

Second 
Five 
Yers 

85 

81 

570 

554 

30 

89 

600 

65 2 

78,240 

10 

11 

0 

Five 
Year 
To ta l  

. 85 

65 

4 65 

375 

22 

64 

594 

5 20 

71,280 

4 2 

50 

4 

PROGRAM CATEGORY 

(8) JTA's 

( a )  I n i t i a l  

(b) In-Service 

(9) Vi l l age  Agr icu l tu re  Ass i s t an te  

(10) Farmer (Formal) 

(11) Storage 

( a )  JT's 

(b)  JTA'e 

(c)  Vi l l age  Agr icu l tu re  Assc. 

(d) Farmer (Formal) 

(12) Farmer-Villager Contacts  

(13) Cooperating Managers Training 

(14) In-Service Training For 
Nursery S ta f f  

12. Bui lding S t e r t a  

A. Fo res t ry  

(1)  Fores t  P ro jec t  Off i c e  
inc lud ing  O f f i c e r s  and 

S ta f f  Quaters 

L 

Unit of 
Accomplish- 
ment 

Nunher s 

Number s 

Numbers 

Number 8 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Person Pbnths 

Numbera 

Numbera 

- 
Years 

4 

15 

15  

120 

100 

- 
1 3  

132 

140 

15,840 

12 

10 

0 

1 - 
15 

1 0  

60 

50 

5 

10 

100 

70 

12,000 

5 

10 

0 

- 
5 

25 

15 

125 

100 

6 

16  

138 

140 

16,560 

4 

10 

0 

F i r s t  

2 

15 

1 0  

60 

50 

5 

1 0  

100 

70 

12,000 

10  

10  

2 

Five 

3 

15 

15 

100 

75 

6 .  

15 

124 

100 

14,880 

8 

10 

2 



PROGRAM CATEGORY 

( 2 )  Ranger O f f i c e  and  Q u a r t e r s  

( 3 )  F o r e s t e r s  Q u a r t e r s  

( 4 )  Guard Q u a r t e r s  

( 5 )  N u r s e r y  Off i c e  and S t o r e s  

( a )  C e n t r a l  

( b )  Panchaye t  

B. S o i l  a n d  Water C o n s e r v a t i o n  

C. L i v e s t o c k  and P a s t u r e  

( 1 )  L i v e s t o c k  Development C e n t e r  
Off  i c e  

( 2 )  L i v e s t o c k  Development Sub- 
C e n t e r I Q u a r t e r  

(3)  Quar te r  Type (A) 

( 4 )  Quar te r  Type (R) 

(5) Q u a r t e r  Type (D) 

(6) Rsm Shed 

(7 )  S t o r e  HouseIOff i c e  

U n i t  o f  
Accompliah- 
l w n t  

Numbers 

Number s 

Number s 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

Numbers 

- 
Second 

F i v e  
Years 

0 

0 

16 

0 

1 8  

0 

0 

0 

0 

0 

0 

0 

0 

- -- -- 
F i v e  
Year 
T o t a l  

6 

24 

3 2  

4 

4 2 

12 

4 

21 

4 

8 

2 

5 

2 

-- - -- - - . . . - - -- - -- 
1 

0 

0 

0 

0 

9 

0 

Design  

Des ign  

Des ign  

Design 

Des ign  

0 

Design  

T h i r d  
F i v e  
Years  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- -- - 
F i r s t  

2 

2 

6 

8 

2 

9 

4 

4 

4 

4 

8 

2 

3 

2 

15 
Years 
T o t a l  

6 

24 

4 8  

4 

60 

12 

4 

21 

4 

8 

2 

5 

2 

E x e c u t i n g  HMCIN 
Agency and 
Connnents-!/ 

DFO and CC 

DFO and CC 

DFO and CC 

DFO and CC 

CCO and CC 

CC 0 

DA 

DA 

DA 

DA 

D A 

M 

DA 

-- 
F i v e  

3 

2 

6 

8 

2 

9 

4 

0 

5 

0 

0 

0 

2 

0 

Years  

4 

2 

6 

8 

0 

8 

4 

0 

5 

0 

0 

0 

0 

0 

. 

5 

0 

6 

8 

0 

7 

0 

0 

7 

0 

0 

0 

0 

0 



PROGRAM CATEGORY 

D. Agronomy, Ex t e n s i o n  and Research  

( 1 )  ADO O f f i c e s  (A Type) 

( 2 )  Q u a r t e r s  

(a)  A Type 

(b) 8 Type 

( 3 )  Sub-center  Off i c e / Q u a r t e r s  
Conplex 

( 4 )  Codowns 

( 5 )  R e s e a r c h  Farm Q u a r t e r s  
and  T h r e s h l n g  F l o o r s  

E. H o r t i c u l t u r e  

(1)  F r u i t  N u r s e r i e s  R u i l d i n g  
Conplex  

(2) M s t J S h e d  Rouses 

(3)  Green House 

(4) N a t u r a l  Cold  Rooms 

U n i t  of 
Accomplish- 
men t 

Numbers 

Number s 

Numbers 

Numbers 

Numbers 

Numbers 

Number a 

Numbers 

Numbers 

Number e 

-- 

F i v e  
Year 
To t a  1 -- 



(5) Semi-Comercial Process ing 
Plants /Cold  Storage 

(6) Mini-Processing P l a n t s  

AD 
ADB 
ADO 
A LC 
BU 
C 
CC 
cco 
C D 
DA 

Execut ing Agency abbrev ia t ions  

Agronomy Division 
Agr i cu l tu re  Development Rank 
Agr icu l tu re  Development Off ice  
Agr i cu l tu re  Inpu t s  Corporation 
Bureau of  Ulnes 
Cooperat ives  
Con t rac t  Consultant 
Conservat ion Off ice .  DSK 
Cooperat ive  Department 
Department of  Agr i cu l tu re  

DADO 
DF 
DF 0 
DL 
DIHU 
DR 
DS W 
DWS 
FSR 

Unit  of 
Accomplish- 
men t 

Numbers 

Numbers 

D i s t r i c t  Agr i cu l tu re  Development Off ice  
Department of Fores t s  
Divis ional  Fores t  Wf i c e  
Department of I r r i g a t i o n  
Department of I r r i g a t i o n ,  Hydrology, and Meterology 
Department of Roads 
Department of So i l  and Water Conservation 
Department of Water and Sewerage 
Fores t  Survey and Research 

IC P 
LC 
LD 
L DD 
LDC 
HFTW 
PDV 
TU 
UHN 

In t eg ra t ed  Cerea l s  P ro jec t  
Local Community 
Lives tock Divieion 
Local Development Department 
Lives tock Department 
Minis t ry  of Fores t  Tra ining Wing 
Pota to  Development Program 
Tr ibhuvan Univers i ty  
United Uisslon of Nepal 

Five 
Year 
To t a l  

0 

0 

-- F i r s t  Five Years 

1 

0 

0 

2 

0 

0 

3 

0 

0 

4 

0 

0 

5 

0 

0 
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PART I 

SOIL AND WATER CONSERVATION BENEFITS 

A. Summary 

The RCUP proposal  w i l l  r e t u r n  b e n e f i t s  i n  four  major a reas :  s o i l  and 

water  conservat ion;  a g r i c u l t u r a l  improvement; energy and h e a l t h ;  educat ion 

and o the r  s o c i a l  a r eas .  

The S o i l  Conservation Service (SCS) consu l t an t s  have considered only s o i l  

and water  conservat ion b e n e f i t s ,  which include:  range, pas tu re  and f o r e s t  

product ion imprwements; s o i l  e r o s i m  con t ro l ;  and reduct ion  i n  human l abor  and 

l i v e s t o c k  energy requirements.  11 

Benef i t s  a r e  est imated a t  NR 16,479,000 annual ly,  excluding l abor  b e n e f i t s ,  

( s ee  Table 9) .  Several  assumptions were made and may need t o  be changed a s  

more r e l i a b l e  d a t a  becane ava i l ab le .  

11 P r o j e c t s  proposed by RCUP design team papers  by Car ter  and White were used. 
Procedures recommended by Thorud, -- et  al. and Vickery, -- e t  a l .  were used. 



I. IMPROVED PASTURE DEVELOPMENT 

(6200 ha. - Kulekhani,  Lower Gorkha and Lower Myagdi a r e a s )  

A. I nc r ea sed  Forage Produc t ion  

Cur ren t  f o r a g e  produc t ion  f o r  unmanaged n a t i v e  p a s t u r e  is  e s t ima t ed  a t  1.2 

MT~W/ha/yr. (See Table  1 ) .  With a  p a s t u r e  improvement program, i n c l u d i n g  s eed ing  

and d e f e r r e d - r o t a t i o n ,  p roduc t ion  should i n c r e a s e  t o  6.2 MTDW/ha/hr a f t e r  a 2- 

y e a r  e s t ab l i shmen t  per iod .  
a 1 Fresh  f o r a g e  v a l u e  i s  cons idered  a t  N r  1.5120 KgGW . A i r  d r y  weight  i s  

20% of  g reen  weight .  The i nc r ea sed  fo r age  v a l u e  w i t h  p r o j e c t  is  e s t ima t ed  a t  

N r  1875lha lyr .  2  1 

B. Without a  p r o j e c t ,  t h e  cont inued s o i l  e r o s i o n  w i l l  r educe  fo r age  p roduc t i on  by 

1% yea r .  (This  i s  based on a  s o i l  l o s s  of .19 cm/ha/yr o r  2.7 cm/ha i n  15 yea r s .  

Assuming t h a t  p a s t u r e  l and  h a s  20 cm of  p roduc t i ve  t op  s o i l ,  i t  is then  r ea sonab l e  

t o  expec t  a l % / y e a r  f o r age  r educ t i on  because of  s o i l  l o s s ) .  

C. Decreased Labor 

Forage h a r v e s t  on managed p a s t u r e  w i l l  dec r ea se  l a b o r  requ i rements .  The 

p r o j e c t  w i l l  c r e a t e  h igh  y i e l d i n g  p a s t u r e  c l o s e r  t o  fa rms teads  and v i l l a g e s .  

The l a b o r  requ$rements f o r  unmanaged p a s t u r e  y i e l d i n g  1 .2  MTDW/ha a r e  e s t ima t ed  at 

4  h r s / 2 0  KgGW. For managed p a s t u r e s  producing 6.2 MTDW/ha t h e  l a b o r  h a r v e s t  

requ i rements  a r e  1 h r / 20  KgGW. 

Assuming t h a t  50% is  hand h a r v e s t e d ,  t h e  e s t ima t ed  average  ha rve s t ed  feed  

requ i rement  of a model u n i t  c o n s i s t i n g  of  3  l i v e s t o c k  u n i t s  (LU) is  24,630 

KgGWIyr. To h a r v e s t  t h i s  amount, t h e  l a b o r  needs  f o r  an unmanaged p a s t u r e  would 

be  4,926 hours ,  w h i l e  on a managed p a s t u r e  1231 hours  w i l l  b e  needed, o r  a s a v i n g  

of  3695 hou r s  o r  370 days  u s i n g  a 10 hour  day. (For 3  LU) t h e  6200 h a  produce 

11 RCUP p a s t u r e  l i v e s t o c k  s t a f f  propose N r  2.5120 KgGW. FA0 and WB Repor t s  - 
Based on  l i v e s t o c k  r e t u r n s  - range  from N r  .65 t o  1.5120 KgGW. Based on 
l a b o r  r equ i r emen t s ,  t h e  v a l u e  r anges  from 2.0 t o  5.0120 KgGW. 

21  Although i t  is  assumed t h a t  f o r age  produc t ion  w i l l  remain t h e  same f o r  t h e  
n e x t  15 y e a r s ,  i t  is  recognized t h a t  u n p a l a t a b l e  i nvade r  s p e c i e s  w i l l  i n c r e a s e  
and w i l l  d e c r e a s e  u s a b l e  f o r age .  Th i s  amount is d i f f i c u l t  t o  de te rmine  and 
n o t  cons ide r ed  i n  b e n e f i t s .  



enough forage  t o  suppor t  2265 LU. A t  123 man days savingILU, t h e  t o t a l  hand 

ha rves t  l abo r  sav ings  i s  278,595 man days lyr .  o r  N r  1,950,200lyr.  

It is assumed t h a t  herd ing  of animals i s  c u r r e n t l y  p rac t i ced  f o r  50% of t h e  

a r ea .  I n  a r e a s  where herding i s  requi red  i t  is assumed t h a t  l abo r  needs w i l l  be 

50% less. I f  one man can herd 10 LU and t h e  l i v e s t o c k  w i l l  be herded 50% of t h e  

t ime,  20,622 man day/yr  w i l l  be savedz or Nt 144,354. This  is  based on de- 

creased herding time requirement due t o  t h e  inc rease  i n  vege ta t ion  product ion wi th  

t h e  p r o j e c t .  

The t o t a l  l abo r  sav ing  f o r  p a s t u r e  improvement i s  299,217 man days lyr .  o r  

N r  2,094,600lyr.  

D. Decreased Livestock T r a i l i n g  

T r a i l s  a r e  major c o n t r i b u t o r s  t o  s o i l  e ros ion .  By encouraging more hand 

ha rves t ing  of forage ,  l i v e s t o c k  t r a i l i n g  can be reduced. Reduced l i v e s t o c k  t r a i l i n g  

w i l l  no t  only deminish t rampling of vege ta t ion ,  s o i l  compaction, and increased  

water  runoff and s o i l  e ros ion ,  bu t  w i l l  a l s o  decrease  t h e  t r a v e l i n g  energy re -  

quirement of t h e  animals.  Such energy can then be used f o r  more milk (est imated 

t o  be a 15% inc rease )  and meat product ion.  S tab led  animals w i l l  a l low more access-  

i b l e  manure f o r  u se  i n  i nc reas ing  crop product ion.  

It i s  es t imated  t h a t  40% (906 animals) of t h e  animals  supported by improved 

p a s t u r e  a r e  a d u l t  female c a t t l e  and bu f fa lo .  I f  30% (271 animals) of t hese  

a r e  producing milk a t  1 .5 l i t e r s l d a y  wi th  a va lue  of N r  3 l l i t e r  then t h e  annual 

va lue  i s  N r  445', 1181yr. Thus t h e  15% inc rease  would equal  N r  66,7681year. 

Meat and manure inc reases  a r e  n o t  considered i n  t h i s  a n a l y s i s .  



11. RANGE IMPROVEMENT 

Proposed P r o j e c t  - Mustang 5200 ha .  

A. Increased Forage Product ion 

Current  fo rage  product ion f o r  unmanaged n a t i v e  range i n  t h e  Upper Mustang 

d r y  a r e a  i s  es t imated  a t  .14 MTDW/ha/yr. With a range improvement program in-  

c lud ing  pa tch  seeding and de fe r r ed  r o t a t i o n ,  graz ing  product ion should i n c r e a s e  t o  

-50 MTDW/ha/yr a f t e r  a 3 year  es tab l i shment  per iod .  

Forage product ion  c u r r e n t l y  i n  t h e  Mustang sub-alpine and cool  temperate  

a r e a s  a r e  3.0 and 2.0 MTDW/ha/yr r e s p e c t i v e l y .  With t h e  p r o j e c t ,  t h i s  w i l l  in -  

c r e a s e  t o  6 and 4 HIDWlha/yr. r e s p e c t i v e l y  a f t e r  a 2 yea r  es tab l i shment  per iod .  

The average product ion f o r  t h e  3 a r e a s  i s  1.7 MTDwlhalyr. With t h e  c u r r e n t  

p r a c t i c e s  and 3.5 MTDWIhalyr. f o r  improved p r a c t i c e s  w i th  p r o j e c t ,  t h e  i n c r e a s e  

would be  1.8 MTD~/ha/yr. I f  green forage  i s  worth N r  1.5120 KgGW o r  4 KgGw, 

then  one can expec t  a N r  675/ha/yr  i nc rease  N r  3.510,OOOlyr. Table 1 shows 

es t imated  p a s t u r e  and range product ion.  

B. S o i l  Loss 

S o i l  l o s s  on unmanaged range land i s  es t imated  a t  35 MTlhalyr. With t h e  

p r o j e c t ,  s o i l  l o s s  from e ros ion  w i l l  be reduced t o  7 MT/ha/yr (Table 2) .  

High s o i l  l'osses w i l l  cont inue  without  t h e  p r o j e c t  and forage  product ion 

w i l l  be reduced by 1% pe r  year  (See IB). 

C. Decreased Labor 

Increased  forage  product ion on improved range l ands  w i l l  decrease  t h e  r equ i r ed  

herd ing  time. Based on t h e  increased  forage  product ion of 2.05 t imes,  l a b o r  

herd ing  time w i l l  be  decreased by 50%. A t  c u r r e n t  product ion,  i t  i s  es t imated  

t h a t  t h e  5200 ha. range land w i l l  suppor t  2690 LU and i f  one man can herd 20 LU, 

then  24,046 man days would be saved (Nr 171,800lyr) .  

D. Decreased Livestock T r a i l i n g  and Grazing 

Forage w i l l  be  more a c c e s s i b l e  and t h e  animal w i l l  meet i t s  vege ta t ion  

requirement more r e a d i l y .  T r a i l i n g  and graz ing  w i l l  be  reduced and can be  con- 

v e r t e d  t o  increased  milk and meat product ion.  Using t h e  same concepts  as f o ~  

p a s t u r e ,  t h e  b e n e f i t s  are N r  79,215/pr. (See I D and I11 B). 



111. TRAIL IMPROVEMENT 

Proposed P r o j e c t  - Kulekhani - 12.5 km. t r a i l  d ra inage ,  r eg rad ing l r e rou t ing  

and a r t i f i c i a l  r evege ta t ion  

Myagdi - 12.5 km. t r a i l  d ra inage  

I n  t h e  Kulekhani a r ea  assume t h a t  t h e  regrading ,  r e r o u t i n g  and a r t i f i c i a l  

r evege ta t ion  i s  app l i ed  on t h e  same length  a s  t h e  o ld  t r a i l ,  o r  12.5 Km., and i f  

t h e  average width i s  1.5 m,  t h e  t o t a l  a r e a  then would be 1.875 ha. I n  t h e  

Myagdi a r e a  assume t h a t  t h e  proposed dra inage  t rea tment  i s  on one h a l f  t h e  t r a i l  

a r e a ;  then  t h e  a r e a  is .94 ha. Assuming t h e  above, a t o t a l  a r e a  of 2.82 ha.  

w i l l  be t r e a t e d  over  t h e  15 year  p r o j e c t  per iod.  

A. Land Loss 

The t r a i l  land va lue  i s  N r  60,00O/ha, and 2.82 ha. would be l o s t  i n  15 y e a r s ;  

Therefore,  t h e  land l o s s  va lue  would be N r  11,2801yr. 

B. Decreased Labor Requirement 

Regrading and r e r o u t i n g  w i l l  reduce l abo r  and energy requirements f o r  both 

humans and animals.  

Assume t h a t  100 people t r a v e l  t h e  e x i s t i n g  t r a i l  each day i n  t h e  Kulekhani 

a r e a  and t h a t  they spend 213 of a day on t h e  12.5 Km. Also assume t h a t  p r o j e c t  

t reatment  w i l l ' u e d u c e  l abo r  requirements by 10Z; then t h e  expected b e n e f i t s  a t  

N r  7/day would be N r  16,863Iyr.  



I V .  CRITICAL AREA TREATMENT 

A. Proposed Treatment 

1. Range Denudation Control 

Kulekhani 10,000m g u l l y  r e p a i r  and a r t i f i c i a l  revegeta t ion  

Gorkha I I 11 
" 25 ha. " 11 

Myagdi I I 11 " 5 0 h a .  " I I 

2. Landslide Control 

Kulekhani 15 ha. a r t i f i c i a l  r evege ta t ion .  

Land l o s s  and l a n d s l i d e s  i n  t h e  c r i t i c a l  a r e a s  covered under range 

denudation c o n t r o l  w i l l  cont inue a t  rap id  r a t e s  without  a p r o j e c t .  Ex i s t ing  

g u l l i e s  w i l l  expand, l a n d s l i d e s  be t r igge red  and new g u l l i e s  developed. 

Landslides vary considerably i n  t h e  amount of p o t e n t i a l  s o i l  e ros ion  

and l o s s  of product ive land ,  ranging from lands  becoming completely bar ren  

with high r a t e s  of s o i l  e ros ion  t o  lands  continuing i n  product ion with 

s l i g h t  t o  moderate e ros ion  r a t e s .  

Assuming t h a t  t h e  30,000m of g u l l i e s  i n  each of t h e  t h r e e  range denuda- 

t i o n  a r e a s  have an average width of 15m, then t h e  t o t a l  t reatment  a r e a  is  

135 ha. of g u l l i e s  wi th  an average eros ion  r a t e  of 200 MTIhalyr.; wi th  an 

average s o i l  dens i ty  of 1.45 tons/cu.m., t h e  l o s t  s o i l  volume would be 138 

cu.m/ha/yr, I f  one meter average depth i s  eroded from g u l l y  edges,  then each 

h e c t a r e  wodld l o s e  138 sq.m. o r  1.38% of t h e  land would be l o s t  each year .  

For t h e  135 ha. p r o j e c t  a r e a  t h i s  would amount t o  1.86 ha ly r .  and f o r  the  15 

year  period i t  would be about 28 ha. 

Assuming t h a t  t h e  average land va lue  is  N r  40,000lha before  the  s o i l  

l o s s  occurs  and i s  valued a t  N r  10,00O/ha a f t e r ,  then  N r  30,00O/ha can be 

a t t r i b u t e d  t o  t h e  land t h a t  is  l o s t ,  o r  N r  55,800lyr.  



V. FOREST IMPROVEMENT PROGRAM 

Proposed P r o j e c t  (See Tables I V  and V) 

Seve ra l  f o r e s t  program s t u d i e s ,  r e p o r t s  and p r o j e c t  proposals  have been 

developed f o r  Nepal d u r i n g  t h e  l a s t  20 years .  This  has  r e s u l t e d  i n  many f o r e s t  

improvement p r o j e c t s  being implemented. 

Recent p r o j e c t  proposa ls  t h a t  appear t o  be r e a l i s t i c  guides f o r  t he  RCUP 

proposa ls  a r e  t h e  APROSC, World Bank and FA0 proposals .  11 

A. Increased  Woodland Production 

1. Fodder 

Current forage  product ion f o r  t he  Panchayat Fores t  P l a n t a t i o n  (PFP) 

a r e a s  i s  es t imated  a t  7000 KgGW/ha/yr. Assume t h a t  c u r r e n t  land use  is  pas tu re  

o r  range and forage  i s  mainly g ras s .  The forage va lue  a t  N r  1.5120 KgaJ 

is  N r  525/ha/yr.  

With a  p r o j e c t ,  t r e e  fodder w i l l  y i e l d  20,400 KgGWIha i n  6 yea r s  (which 

i s  f i r s t  year  of ha rves t )  and 40,800 ~gGW/ha i n  10 yea r s  and w i l l  remain a t  

t h e  same l e v e l  of product ion throughout the  p r o j e c t .  Using a  weighted average,  

fodder  product ion f o r  t h e  15 year  p r o j e c t  period is  21,760 KgG~/ha/yr .  

The va lue  of t r e e  fodder i s  considered h igher  than g r a s s  (Nr 3/25 KgGW), 

because i t , i s  more i n  demand dur ing  the  d ry  per iod ,  has  a  h igher  TDN value  
a 

t han  g r a s s ,  and is  more d i f f i c u l t  t o  ha rves t .  

Using t h e  above f i g u r e s ,  t h e  fodder b e n e f i t s  a r e  N r  2 ,61l /ha /yr .  Above 

b e n e f i t s  were developed f o r  t h e  PFP. I n  add i t ion  t o  the  t r e e  fodder ,  i t  i s  

a n t i c i p a t e d  t h a t  g ra s s  fodder  w i l l  be produced and hand harvested between 

t h e  t r e e s  dur ing  t h e  f i r s t  f i v e  yea r  period.  This  w i l l  g ive  an  added b e n e f i t  

o f  N r  40/ha/yr.  

11 F e a s i b i l i t y  s tudy of In t eg ra t ed  Rural Development P r o j e c t  i n  Mahakali H i l l s ,  
APROSC - HMG/WBRD #l,  Nov. 1978. Draf t  r e p o r t  of t h e  Nepal Community 

. F o r e s t r y  Development P r o j e c t ,  FAo/WB # 16/79 Nep 12 A p r i l  1979. 



2. Fuel Wood 

Current g r a s s  fodder production on the  land proposed f o r  t h e  Panchayat 

f o r e s t  fuelwood p l a n t a t i o n  i s  considered t h e  same as f o r  t h e  fodder p lanta-  

t i o n s :  700 KgGW/ha/yr o r  N r  525/ha/yr.  Fuelwood i s  valued a t  N r  10130 KgDW. 11 

Fuelwood production i n  t h e  Kulekhani, Gorkha and Lower Myagdi a r e a s  is 

es t imated  at 10MT2/ i n  8 years ,  25MT i n  14 yea r s ,  and 60MT i n  20 years .  

I n  t h e  Upper Myagdi and Mustang a r e a s ,  t h e  product ion i s  considered a t  1 0 ~ ~  

a f t e r  10 yea r s ,  25 MT a f t e r  18 yea r s  and 60 MT a f t e r  25 years.31 Taking 

a weighted average f o r  t h e  above, i t  would range from 4.90 00 8.86MT/ha. Based 

on t h e  a r e a  of each,  t h e  weighted average i s  7.73/ha/yr o r  N r  1718/ha/yr.5/ 

(The Upper Myagdi and Mustange a r e a s  comprise 28.5% of t h e  t o t a l  a r e a ) .  

Addit ional  va lues  of N r  40/haIyr w i l l  be obtained from g r a s s  production f o r  

t h e  f i r s t  5 yea r s  ( see  fodder) .  

3. Timber Production 

It is  es t imated  t h a t  a wel l  managed f o r e s t  s i t e  w i l l  range i n  y i e l d  from 
3 3 

9m t o  16m l h a l y r  a f t e r  40 t o  50 years.31 The average i s  considered t o  be 
3 4 I 

12m /ha /yr  a f t e r  a 45 year  period.  I f  timber i s  valued a t  N r  106.81m3 , 
then t h e  managed f o r e s t  va lue  is  N r  1282lhalyr .  5 / 

3 
Current product ion i s  2m /ha/yr  o r  N r  214/ha/yr,  f o r  a d i f f e r e n c e  of N r  1068 

with p r o j e c t  . 
About h a l f  of t h e  panchayat p ro tec t ed  f o r e s t s  i n  t h e  p r o j e c t  a r e a  a r e  

* 
meeting t h e  cu r ren t  populat ion woodland demands while  t h e  o t h e r  h a l f  a r e  not ,  

and a r e  beginning t o  disappear .  Regarding these  f o r e s t s  t h a t  a r e  not  meeting 

t h e  demand, over h a l f  a r e  not  meeting 50% of t h e  cu r ren t  populat ion needs. 

It is es t imated  t h a t  populat ion demands w i l l  cause about 20% of t h e  t o t a l  

f o r e s t  t o  disappear  i n  15 years .  Assuming t h a t  t h e  p resen t  average growing 
3 3 

s t o c k  is  40m /ha and t h a t  t h e  annual increment i s  2m /ha/yr  then a d d i t i o n a l  

1/ Government recognized va lue ,  l m  of a i r  d ry  f u e l  weighs 600 Kg. (FA0 r e p o r t  
l ists c a t t l e  dung and kerosene s u b s t i t u t i o n  va lue  a t  N r  22 .5 /30 /~g . )  

3 
21 Green Weight; average d e n s i t y  i s  es t imated  a t  900 ~ g / m  . 
3/ RCUP s t a f f  e s t ima t ion  and AeROSC - HMG/WBRD I1 and FAO/WB 816179 NEP 12 11 Apri l  

1979. 

4 /  Royalty Stump r a t e  

5 /  Thinning va lue  included as p a r t  of y i e ld .  



b e n e f i t s  of N r  498/ha/yr f o r  timber o r  N r  934/ha/yr f o r  fuelwood may be claimed 

f o r  20% of t h e  n a t i o n a l  and panchayat f o r e s t  t h a t  a r e  scheduled f o r  management. 

B. S o i l  Loss 

S o i l  l o s s  on unmanaged f o r e s t  lands  and lands  proposed f o r  f o r e s t  p l an t ing  i s  

es t imated  a t  32MT/ha/yr. With an improved f o r e s t  program, t h e  s o i l  l o s s  from erosion 

w i l l  be reduced t o  6MT/ha/yr. 

It is  assumed t h a t  without pro jec t ,  t h e  continued s o i l  dep le t ion  w i l l  reduce 

fo rage  f u e l  and timber product ion 1Xlyear. For t h e  managed n a t i o n a l  f o r e s t s  and 

panchayat pro tec ted  f o r e s t s ,  i t  is est imated t h a t  production l o s s  without  t h e  

p r o j e c t  is  occurr ing  a t  t h e  r a t e  of 0.2% of t h e  cu r ren t  product ion pe r  year .  

(See improved Pas tu re  Development I B ) .  

C. Decreased Labor Requirements 

It i s  assumed t h a t  l abor  requirements t o  g e t  f u e l ,  fodder ,  and timber w i l l  

be reduced a t  l e a s t  60% (See I C ) .  



VI. ROAD STABILIZATION 

Project Proposal - Kulekhani 
Hydroseeding 24 ha., planting 25 ha., and drainage 2.0 Km. 

An estimated soil loss of lSOMT/ha/yr is presently occuring. With the 

project the soil loss can be reduced to 12MTIhalyr. 

Considering the 50 ha project area, 6900MTlyr is prevented from being lost. 

Assume that 33xL1 or 2277MTlyr reaches the Kulekhani reservoir. 

Expected benefits are unknown at this time; however, the sediment deposition 

in the Kulekhani reservoir will reduce the storage capacity and shorten its 

storage life. By reducing sediment yield to future reservoir sites, the project will 

make possible less-costly future reservoir designs. 

A further assumption can be made that 33% of the road sediment is dropped on 

the cropland and will reduce crop production. If the deposition has an average 

depth of .05M on the cropland then 3.14 ha per year will be covered. It is 

assumed that 50% of the crop will be damaged. If the average annual gross crop 

value is Nr 3500/ha/yr, then the crop loss for the 3.14 ha is Nr 5500Iyr. 

The remaining 34% of the sediment will be deposited in the channel before it 

reaches the reservoir and may cause flooding or channel meandering. It is 

assumed that a 12 meter wide strip along the channel will sustain crop pro- 

duction damages each year. This would equal 1 ha per year or Nr 35001 loss annually. 
1 

11 Laban, Peter - 



V I I .  IRRIGATION 

The b e n e f i t s  f o r  i r r i g a t i o n  provided by t h e  p r o j e c t  come from ( I )  increased 

n e t  r e t u r n s  from more i n t e n s i v e  cropping; (2) increased n e t  r e t u r n s  from changes 

t o  h igher  va lue  crops ( f o r  example, changing from ghaiya t o  paddy) ; and (3) in- 

creased n e t  r e t u r n s  from higher  crop y i e l d s .  

Table 7 shows t h e  est imated cropping i n t e n s i t y  inc reases  0.52 crops pe r  

year  when changing from ra in fed  crops t o  f u l l  i r r i g a t i o n  and 0.36 when changing 

from ra in fed  t o  seasonal  i r r i g a t i o n .  I f  ha l f  t h e  a r e a  i r r i g a t e d  by t h e  p r o j e c t  is 

f u l l y  i r r i g a t e d  and h a l f  is seasonal ly  i r r i g a t e d ,  t h e  average cropping i n t e n s i t y  

f o r  t h e  land i r r i g a t e d  by t h e  p r o j e c t  would inc rease  by 0.44 crops per  year .  

Table 8 shows t h e  est imated land use ,  by percent  f o r  each crop,  without and 

wi th  t h e  p r o j e c t .  The po r t ion  of cropland used f o r  crops wi th  h igher  n e t  r e t u r n s  

is expected t o  inc rease  with t h e  i r r i g a t i o n  provided by the  p r o j e c t .  

The est imated n e t  r e t u r n s  f o r  without p r o j e c t  and with p r o j e c t  condi t ions  

a r e  shown i n  Table 8. The expected inc reases  r e s u l t  from a combination of 

h igher  y i e l d s  and higher  percentages of higher  va lue  crops.  

The weighted average est imated n e t  va lue  of product ion wi th  t h e  p r o j e c t  

is Rs. 989/ha/yr,  and without t h e  p r o j e c t  i t  is 522. The inc rease  a t t r i b u t e d  

t o  project-provided i r r i g a t i o n  i s  R s  467/ha/yr.  

The est imated increased cropping i n t e n s i t y  i s  0.44 crops pe r  yea r ,  and t h e  

es t imated  n e t  va lue  of production inc rease  i s  R s  467/ha/yr.  Combining increased 

y i e l d s  and i n t k s i t i e s ,  t h e  est imated t o t a l  i nc rease  i n  n e t  r e t u r n  is 4.67 x 1.44 

= Rs 672/ha/yr due t o  i r r i g a t i o n  provided by t h e  p r o j e c t .  



V I I I .  TERRACE IMPROVEMENT 

A. Proposed P r o j e c t  

Kulekhani 200 ha . ,  Gorkha 500 ha . ,  Myagdi 200 ha. 

The areas s e l e c t e d  f o r  p r o j e c t  implementation a r e  t e r r aced  a r e a s  where crop 

y i e l d s  a r e  dec l in ing  and where smal l  l ands l ides  and shee t  and gu l ly  e ros ion  a r e  

occurr ing .  

1 / B. Crop Improvement- 

The cu r ren t  crop production f o r  t h e  above t h r e e  a r e a s  is est imated a t  an average 
2 / gross  va lue  of N r  2500/ha/yr.- 

I t  is assumed t h a t  t h e  s p e c i f i c  proposed p r o j e c t  a r e a s  a r e  y i e l d i n g  65% 

of average t e r r aced  a r e a  and thus  the  gross  va lue  of N r  1875/ha/yr w i l l  be 

used. 

With t h e  p r o j e c t ,  i t  i s  assumed t h a t  t h e  improved t e r r a c e  lands  w i l l  reach  a t  l e a s t  

t h e  average y i e l d  of t he  surrounding a r e a s ,  which is considered a s  N r  5997/ha/yr 

g ross  value.31 It is f u r t h e r  assumed t h a t  50% of t h i s  with-project  i nc rease  on 

t h e  p r o j e c t  lands  can be a t t r i b u t e d  t o  t e r r a c e  improvement. 

The g ross  va lue  d i f f e rence  of N r  2061/ha/yr can be considered a b e n e f i t  f o r  

t h e  proposed t e r r a c e  improvement. 

C. S o i l  Loss , 

It is e s t i d a t e d  t h a t  90% of t h e  p r o j e c t  implementation w i l l  be on s lop ing  

t e r r a c e s  t h a t  have a s o i l  l o s s  of 40 MT/ha/yr. which can be reduced t o  13 

MT/ha/yr with a project .  

The remaining 10% of t h e  p r o j e c t  w i l l  be on l e v e l  t e r r a c e s  where the  s o i l  

l o s s  i s  c u r r e n t l y  12 MT/ha/yr. and which can be reduced t o  6 MT/ha/yr. 

Without t h e - p r o j e c t ,  i t  i s  est imated t h a t  crop y i e l d s  w i l l  be reduced by l % / y r .  

Assuming t h a t  t h e  cu r ren t  average annual gross  va lue  i s  N r  1875, then t h e  reduct ion  

would be N r  19 lha lyr .  

11 This  proposal  i s  f o r  900 h e c t a r e s  and does n o t  consider  t h e  o the r  51,000 hec- 
t a r e s  of cropland i n  t h e  4 catchment a reas .  Addit ional  crop improvement b e n e f i t s  
should be  r e a l i z e d  on t h e  o t h e r  crop land through an Extension S o i l  Conserva- 
t i o n  Program. This  should amount t o  a 12 t o  15% inc rease  f o r  t h e  15 year  
per iod  o r  perhaps a l % / y r .  

2 1  RCUP s t a f f  e s t ima tes  a without  p r o j e c t  n e t  average crop r e t u r n  of N r  875/ha/yr 
o r  35% of t h e  gross .  

31 RCUP s t a f f  es t imate .  



D. Decreased Labor 

The regrading and retreading of the terrace will decrease the labor required for 

maintenance. It is estimated that the labor requirements will be reduced by 25%. 

It is assumed that terrace operation will require the same time. If 10 man 

days per year are needed to maintain 1 hectare of terraces, then the project 

would save 2.5 man days/ha/yr. At Rs 7/man day, the savings are Rs 17.5/ha/yr. 



11 IX. WATER DEVELOPMENT IMPROV'EMINT- 

Project Proposal: 

Spring development and improvement sites (White's proposal) 

Spring development 400 sites (Carter's proposal) 

Assume that these are different sites and that the total is 565 Projects.) 

Domestic and livestock benefits from water developments and improvements will come 

mainly from decreased labor and energy expended by humans and livestock. 

Assume that a module of five families with 6 members each and owning 2.8 

livestock units each that use each spring development. Also assume that 50% 

of the animals' water requirements are currently carried by family members. 

Assume further that the current water hauling requirements are 3 hrlfamilylday 

or a total of 546 dayslyearlper module using a 10 hour day. 

Assume with project that 30% of the water haulding labor requirements will be 

eliminated or a saving of 164 mandays/yr/spring. 

With 565 springs, benefits of 92,660 man days labor savings could be obtained. 

At Rs 71-11 day, the potential benefits are Rs 648,600 per year. 

1/ Irrigation and other benefits beyond domestic and livestock water are not 
considered. 



X. SEDIMENT DEPOSITION 

Eroded s o i l  w i l l  depos i t  i t s e l f  and cause va r ious  types  of damages. The 

reduct ion  i n  t h e s e  damages can be used a s  b e n e f i t s  wi th  a p r o j e c t .  There a r e  

t h r e e  major l o c a t i o n s  where eroded s o i l  i s  deposi ted:  (1) a r e a s  c l o s e  t o  where 

t h e  s o i l  becomes d isp laced  and where t h e  t e r r a i n  s l o p e  i s  reduced, (2 )  w i th in  t h e  

dra inage  and stream channels ,  (3) i n  d e l t a s ,  impoundments, and major r i v e r  ways 

l aban  r e p o r t s  t h a t  33% of t h e  sediment w i l l  be i n  the  t h i r d  category.  

Assuming t h a t  eroded s o i l  occurs  i n  the  p r o j e c t  a r e a  according t o  t h e  above, 

then  it  can be assumed t h a t  about 113 w i l l  be deposi ted near  t h e  eroded s i t e ,  

113 deposi ted i n  dra inage  and stream channels w i th in  t h e  catchment a r e a  and 

113 w i l l  pass  beyond t h e  catchment a rea .  

Table I X  d i sp lays  t h e  depoited s o i l  i n  t h e  f i r s t  and second category ( see  

above).  Severa l  assumptions a r e  made i n  developing t h e  t a b l e  and a r e  l i s t e d  i n  

t h e  footnotes .  

I f  t hese  assumptions a r e  reasonably accura t e ,  t h e  expected b e n e f i t s  a r e  

N r  1,370,800lyear.  

11 Laban, P e t e r ,  F i e l d  measurement on e ros ion  and sedimentat ion i n  Nepal, - 
Sep. 78 lIJN/WP/O. 



X I .  IMPOUNDMENT BENEFITS AND ADVERSE EFFECTS 

A. Benef i t s  

1. Reduction of Sediment Delivered t o  Stream Channels and Flood P l a i n s  

Downstream from Impoundment S i t e s .  I f  b e n e f i t s  a r e  claimed f o r  reduced 

sediment de l ivered  t o  impoundment s i t e s  due t o  conservat ion land treatment  

i n  catchment a r e a s  of impoundment s i t e s ,  impoundments can be designed wi th  

l e s s  sediment s torage  capaci ty.  Benef i t s  a r e  of two types:  reduction of 

i n f e r t i l e  werwash (deposi t ion)  on a g r i c u l t u r a l  land and r e d u c t i m  i n  

f looding caused by sediment-choked channels. 

Estimated magnitude of i n f e r t i l e  werwash reduction b e n e f i t s .  Of t h e  

sediment leaving a s i t e  without an impoundment, an average of f i v e  t o  15% w i l l  

be deposited on a g r i c u l t u r a l  lands downstream a s  i n f e r t i l e  werwash of sands 

and gravels ,  permanently reducing t h e  productive capaci ty  of t h e  land.  I f  a 

depos i t ion  depth of 0.15 meters reduces t h e  productive capaci ty  of a g r i c u l t u r a l  

land by 75% (reducing n e t  value of production t o  zero or l e s s ) ,  each cubic 

meter of i n f e r t i l e  depos i t ion  prevented w i l l  prevent a 100% n e t  value of 

production l o s s  on 6.7 x hec ta res  of land. I f  t h e  average n e t  r e t u r n  

on f loodpla in  a g r i c u l t u r a l  land i s  $115 per  hec tare  p e r  year ,  t h e  year ly  

b e n e f i t s  from i n f e r t i l e  depos i t ion  reduction may be ca lcu la t ed  a s  fol lows:  

Annual ) ( per  cubic meter of 
Net ) = 0 . 5 ~ ~  x 0.12/ x (6.7 x x $115 = $.00385 ( r e s e r v o i r  sediment 
Benefi t  ) ( s torage  capaci ty  

For a tyd$cal  r e se rvo i r  such a s  t h e  hypothet ica l  s i t e  on Ludi Khola (catchment 
2 a rea  13.8 km ) ,  t he  est imated design sediment s torage  volume might be t y p i c a l l y  

3 
about 75 watershed millimeters3', o r  1,017 m f o r  t h i s  s i t e .  Benef i t s  f o r  

reduction of i n f e r t i l e  overwash downstream from t h i s  s i t e  a r e  estimated t o  be: 
3 1,017,000 m x $.00385 annual bene f i t  pe r  m3 = $3915 

- 

'/Throughout t h e  design l i f e  of the  r e s e r v o i r ,  an average of 50% of t h e  t o t a l  sedi-  
ment s to rage  capaci ty  of the  r e s e r v o i r  w i l l  hold sediment (0% a t  the  beginning, 
50% a t  m i d l i f e ,  and 100% a t  t h e  end of t h e  design l i f e ) .  

2/0f the  sediment prevented from moving downstream, an average of 10% i s  est imated 
t o  be p o t e n t i a l  i n f e r t i l e  werwash. 

"From F i e l d  Measurements on Erosion and Sedimentation i n  Nepal, Dept. of S o i l  6 
Water Conservation, September, 1978: S i l t  discharges from f i v e  measured a r e a s  i n  
t h e  Kathmandu v a l l e y  ranged from 10.27 t o  57.64 tons  per  hec tare  per  yea r ,  wi th  
t h e  average (weighted by a rea )  being 21.91. A t  an est imated average dens i ty  of 
1.45 t ~ n s - ~ e r  cubic meter ,  t h i s  i s  equivalent  t o  .0755 meters depth from a catch- 
ment a rea  i n  50 years ,  t h e  est imated u s e f u l  l i f e  of an impoundment. 



2 
This is equivalent to $284 per km of impoundment catchment area per year. 

Estimated magnitude of channel sediment reduction benefits. Of the 

sediment passing a site without an impoundment, an estimated average of 

about 10% will be deposited downstream in the channel within the area 

where benefits are assessed. Without rather detailed studies of specific 

sites, it is not possible to accurately estimate the magnitude of benefits 

from reduced flooding by keeping sediment out of the channel. An 

evaluation of benefits that does not include channel sediment reduction 

benefits shows monetary benefits on the low side or being "conservative." 

These benefits are not estimated here because of lack of data. 

2. Reduction of Peak Flood Flows. Benefits are reduction of damages to 

agricultural land (floodplain scour or erosion, land loss from streamlbank 

erosion, terrace damage, etc.), reduction of damages to improvements on 

the land (trails, bridges, fences, buildings, etc.), and secondary benefits 

(e.g., reduced interruption of farming operations, transport, and travel 

due to flooding). The major benefit is that of crop damage reduction. 

Other minor and secondary benefits may be estimated at about 15% of crop 

damage reduction benefits. 

A typical impoundment that includes floodwater retention storage will 

eliminate channel flooding for a short distance downstream from the 

impoundment and the flood reduction will be diminished in proportion to 

the distance downstream. Flood damage reduction is also, in general, 

proportiobal to the portion of the catchment area controlled by impoundments 

compared with the total catchment area where benefits are being evaluated. 

Without rather detailed hydrologic studies, flood damage reduction 

benefits cannot be accurately estimated. Flood reduction results from 

complex interactions influenced by the nature of storms, timing of peak 

flood flows, channel and floodplain conveyance capacities at various points 

in the flood damage area, and the locations and capacities of reservoirs. 

To formulate an efficient project of flood control using reservoirs, various 

combinations of reservoirs at different locations are studied to determine 

their effects on flood damages. 

In selecting impoundment sites for this project, flood control efficiency 

will not be the only consideration. Other factors will be studied, such as 

geologic suitability of sites, accessibility for construction, and nearness 

to areas of water needs. 



Assuming impoundment sites will be at locations that are somewhat 

less than optimum for flood control, and assuming a rather low concentration 

of impoundments, a rough, first-out estimate of flood damage reduction will 

be made for the Daraundi catchment area. The results are assumed to be 

applicable to other catchment areas. 

A system of impoundments (in the size range of 20 to 50 surface hectares 

at normal pool elevation) is assumed to control 20% of the 597 km2 Daraundi 

catchment area. The total catchment area controlled by impoundments would 
2 

then be 120 km . Assuming only a moderate flood control efficiency for 
the impoundment system, a floodwater damage reduction of 25% is estimated. 

Estimated magnitude of floodwater damage reduction benefits. The 

Daraundi catchment area average annual crop loss due to floodwater damage 

is estimated at $46,000 (Table X). A 25% reduction equals $11,500 crop 

damage reduction benefits. Adding 15% for miscellaneous and secondary 

floodwater damage reduction benefits yields $13,230 average annual flood 
2 control benefits. This is equivalent to $110 per km of catchment area 

2 controlled by impoundments of $22 per km of the total Daraundi catchment 

area. 

Value of water storage. Water stored in impoundments may be used for 

various purposes: i r r i g a t i o n , f i s h p r o d u c t i o n ,  domestic and livestock water 

supplies, hydroelectric power generation, etc. For estimating benefits, 

the valueGof water storage capacity for other purposes is assumed equal to the 

value of water storage capacity for irrigation purposes. The value of 

water storage capacity is assumed equal to the value of the same water 

volume used for irrigation. The water storage capacity of an impoundment 

is assumed to be filled and completely used once each year. Therefore the 

yearly benefit from water storage is assumed equal to the value of the 

same volume of water used for irrigation. 

Estimated magnitude of water storage benefits. The value of water 

used for irrigation is assumed toequal the sum of three sources of irrigation 

benefits: (1) increased net returns form more intensive cropping; (2) in- 

creased net returns from higher crop yields; (3) increased net returns from 

changes to higher return crops (for example, changing from ghaiya to paddy). 

Table VII shows the estimated cropping intensity increases 0.52 crops 

per year when changing from rainfed crops to full irrigation and 0.36 when 

changing from rainfed to seasonal irrigation. If irrigation water is used 



t o  provide h a l f  t h e  i r r i g a t e d  a rea  wi th  f u l l  i r r i g a t i o n  and ha l f  wi th  

seasonal  i r r i g a t i o n ,  t h e  average cropping i n t e n s i t y  f o r  t h e  land i r r i g a t e d  

by t h e  p r o j e c t  would i n c r e a s e  0.44 crops pe r  year .  

Tab leVI I I  shows t h e  est imated land use ,  by percent ,  f o r  each crop-- 

without  and with t h e  p r o j e c t .  The po r t ion  of cropland used f o r  crops 

wi th  higher  n e t  r e t u r n s  i s  expected t o  inc rease  wi th  t h e  i r r i g a t i o n  provided 

by t h e  p r o j e c t  . 
The est imated n e t  r e t u r n s  f o r  without p r o j e c t  and wi th  p r o j e c t  condi- 

t i o n s  a r e  shown i n  Table V I I I .  The expected inc reases  r e s u l t  from a 

combination of h igher  y i e l d s  and higher  percentages of higher  va lue  crops. 

The weighted average est imated n e t  va lue  of product ion wi th  t h e  

p r o j e c t  i s  R s .  989/ha/yr,  and without  t h e  p r o j e c t  i t  i s  522. The inc rease  

a t t r i b u t e d  t o  project-provided i r r i g a t i o n  i s  R s .  467/ha/yr. 

The est imated increased  cropping i n t e n s i t y  i s  0.44 crops pe r  year .  

The est imated inc rease  i n  n e t  va lue  of production i s  R s .  467/ha/yr f o r  

t h e  same cropping i n t e n s i t y  a s  without  t he  p r o j e c t .  Combining increased  

y i e l d s  and i n t e n s i t i e s ,  t h e  est imated t o t a l  i nc rease  i n  n e t  r e t u r n  i s  

467 x 1.44 = Rs.672/ha/yr due t o  new i r r i g a t i o n  wi th  t h e  p r o j e c t .  
3 The average i r r i g a t i o n  water  use  i s  est imated t o  be 14,000 m /ha/yr  

3 f o r  f u l l  i r r i g a t i o n  and 9m000 m /ha/yr  f o r  seasonal  i r r i g a t i o n .  I f  ha l f  

t h e  i r r i g a t e d  a r e a  i s  f u l l y  i r r i g a t e d  and ha l f  t h e  a rea  i s  seasonal ly  
3 i r r i g a t e d ,  t h e  average water  u se  i s  11,500 m /ha/yr .  

< 
The va lue  of water  used a s  i r r i g a t i o n  i s  t h e r e f o r e  es t imated  t o  be 

3 R s .  672 -:- 11,500 = Rs.O584/m . 
For a hypo the t i ca l  r e s e r v o i r  design i n  t h e  Daraundi catchment, i r r i g a -  

t i o n  ( o r  o t h e r )  water s to rage  capaci ty  i s  est imated a t  from 613,000 m 3 

3 
t o  1,402,000 m , depending on r e s e r v o i r  des ign  and cos t .  The est imated 

b e n e f i t  t o  be der ived  from t h i s  s to rage  capac i ty  i s  $3008 t o  $6880 pe r  
2 

year .  This  i s  equiva lent  t o  $218 t o  $499 pe r  km of catchment a rea .  

B. Adverse E f f e c t s  

1. Downstream Erosion. With an impoundment t o  t r a p  sediment, water 

leaving  an impoundment s i t e  w i l l  conta in  l e s s  sediment than water without 

an impoundment. I f  t h e  water leaving  an impoundment con t i aas  l e s s  sediment 

than i t  i s  capable of ca r ry ing  under t h e  flow condi t ions ,  i t  w i l l  tend t o  



erode the channel through which it flows. If the stream channel is 

unable to resist the erosive force, it will be increased in size and/or 

altered in shape. A small amount of cropland could be lost to production 

due to channel erosion. Flooding would decrease because of an erosion 

enlarged channel. 

It is estimated that both channel erosion and decreased flooding will 

be small, and that the benefit due to decreased flooding would offset the 

land loss due to channel erosion. 

2. Loss of Agricultural Production on Land Occupied by Impoundments. 

This adverse effect is accounted for in the cost of the land occupied by 

impoundments. 

C. Summary 

Estimated yearly benefits per square kilometer of impoundment catchment 

area are summarized below: 

Downstream sediment reduction ------------ $ 284 
Flood control ............................ 110 
Water st-rage ............................ 218~1 to 499 4 1 

Total .................................... $ 612 to 893 



Table 1 

Forage Production for Pasture & Range 

Area 
without Pro'ect With Project 

Ha. M T D W / ~ ~ ~  -2 r M~w/hall ~ ~ / h a l  r 
Kulekhani 5000 1.2 450 6.2 2325 
Lower Gorkha 
Lower Myagdi 

Upper Mustang 1000 .14 52 0.5 180 

Mustang Sub- 
alpine meadows 1000 3.0 1125 6.0 1815 

Mustang cool 
temperature 1000 2.0 750 4.0 1500 

Total 

11 FA0 unpublished report; Trisuli WRDP. FAOIIBRD, Vol. 111, July 1974. 
21 Based on PR 1.5120 kg green weight and dry weight being 20% of green weight. 

Table 2 

Soil Erosion Estimates 11, 2/ 

Metric ~ons/Ha/Yr 
Without With 

 and Use Project Project 

Range Land 35 7 

Pasture 2 0 6 

Trails 160 10 

Critically Eroded Areas 200 15 

(Range denudation, 
landslides) 

Forests 32 6 

Terraces (Level) 12 8 

Terraces (Sloping) 

Roads 

11 Estimates based on field observation of Kulekhani and Gorkha project areas 
plus a review of resource reports and studies. 

21 Kandel, G. P., June 1978, Report on Suspended Sediments in Kathmandu Valley. 

Leban, P., Sept. 1978, Field Measurement on Erosion and Sedimentation in 
Nepal. 



Table 3 

Labor Requirements for Livestock Forage & Water Needs 1 / 

Without Project 
Hours N R ~ /  

With Project 
Hours N R ~  

Forage Hand Harvested 254~~'. 31 2482 8 ~ 6 ~ "  71 620 

Herding While Grazing 5 1 1820 1274 0 -- 

1/ Based on model unit for six cattle and two buffalo. 
21 Based on % of animal forage needs being hand harvested. 
31 Four hours to harvest 20 kg GW. 
41 One half hour to harvest 20 kg GW. 
51 Animals being grazed on pasture and range 50% of the time. 
61 Ten-hour day at NR 7lday. 
71 Based on all animal forage needs being hand harvested. 

Table 4 

Forest Project Overall Treatment 

Area in Hectares 
Treatment Type 41 Kulekhani Gorkha Myagdi Mustang Total 

National Forest 
Management 8,421 

Panchayat-Protected 
Forest~anagement 1,750 

National Forest 
plantat ion11 430 

Panchayat Forest 
Plantation Fuelwoodll 397 

Panchayat Forest 
Plantation Fodder2/ 397 

Private Planting 3 1 616~1 

Demarcation 1,935 

Nursery Establishment 7 

11 2,500 trees plantedlha. 
21 816 trees plantedlha. 
31 Computed on 816 treeslha. 
41 Treatment includes weeding, thinning and casualty replacement. 
51 RCUP livestock staff propose 7,293 ha. 



Table 5 

Forest Improvement Benefits with Project 11 

Project Value of Increased Field 
Treatment Area in Total Rs/yr 
and product2/ Hectares RS /ha/yr (Thousands) 

P.P.F. Fodder 3,126 2,651 8,287 

P.P.F. Fuelwood 3,133 1,758 5,508 

N.F.P. Timber 3 1 10,605 1,282 13,596 

Private Planting 4 1 5,422 2,343 12,704 

N.F. Management 51 67,606 1,865 126,085 

P.P.F. Management 61 14,013 2,291 32,104 

Total 

11 Raw data not adjusted for delayed accrual of benefits and other 
economic considerations. 



Table 6 

Forest Project Proposals by 5-Year Intervals 

Area, 5-Year Periods & Ha 



Table 7 

Estimated Cropping I n t e n s i t y  Increases  Due t o  I r r i g a t i o n  1 / 

1. Cropping i n t e n s i t y  increase  from ra infed  t o  f u l l  i r r i g a t i o n  equals  
1.85 - 1.33 = .52 increase .  

2 .  Cropping i n t e n s i t y  increase  from ra infed  t o  seasonal  i r r i g a t i o n  equals  
1.69 - 1.33 = .36 increase .  

4-Area Tota l  
orAverage  

51,755 
1.634 
2,537 
3,251 

3,030 
1.85 
4,301 
1.69 
4,322 
1.33 

Kulekhani Gorkha Myagdi Mustang 

1/ Cropping i n t e n s i t y ,  percent i r r i g a t e d ,  and cu l t iva ted  area  and i r r i g a t e d  
a rea  f i g u r e s  a r e  without p ro jec t .  

21 Cropping i n t e n s i t y .  
31 Percent of cu l t iva ted  a rea  under i r r i g a t i o n .  
41 Excludes f r u i t  crops. 
5 1  Percent  cu l t iva ted  a rea  under ra infed  i r r i g a t i o n  times cu l t iva ted  a r e a  

times cropping i n t e n s i t y .  
61 Tota l  from l i n e  above divided by hectares  i r r i g a t e d .  
7/  Same a rea  a s  f o r  r a in fed  (see footnote  6) but with increased cropping 

i n t e n s i t y  due t o  f u l l  i r r i g a t i o n .  
81 Same a rea  a s  f o r  ra infed  (see footnote 6) but with increased cropping 

due t o  seasonal  i r r i g a t i o n .  

Type of I r r i g a t i o n  

F u l l  
Seasonal 
Rainf ed 
Wtd. Average 

Area i n  Hectares 

Cult ivated 
Ful ly  I r r i g a t e d  
Seasonally I r r i g .  
Rainfed 

Average I n t e n s i t y  
Calculat ion 

Ful ly  5 / 
~ v e r a ~ e 6 /  
~ e a s o n a l 7 /  
~ v e r a ~ e 6 /  
~ a i n f e d ~ l  ' 
Average 6 1  

1.89 
1.80 
1.73 
1.80 

.25 

.8 
9.5 - 

2 1 . 3 1  

6 
10 

9 - 

5,113 

472 

5 0 

8 2 

21 

1.54 
1.40 
1.00 
1.33 

I 

7,780 

882 

1,400 

1,211 

31 

6.0 
.7 

1.6 - 

2 1 ' 3 1  

2.00 
1.66 
1.15 
1.38 

27,166 

1,630 

2,706 

1,562 

11,696 

46 

145 

1,467 

3 . 
6 
5 - 

2 1 ' 3 1  

1.58 
1.55 
1.32 
1.34 
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Table 8 

Estimated Cropping and Income Changes 

on Cropland Due t o  P r o j e c t  

--Provided I r r i g a t i o n  on Land Is Current ly  Rainfed 

11 T o t a l  N.C.P. due t o  a l l  p r o j e c t  i npu t s .  
21  With a l l  i n p u t s  except  i r r i g a t i o n  remaining t h e  same as without  p r o j e c t .  

( I r r i g a t i o n  i s  es t imated  t o  account f o r  30% of t h e  t o t a l  p e r  h e c t a r e  i n c r e a s e  i n  
n e t  va lue  of product ion w i t h  p r o j e c t . )  

P r o j e c t  
Region and 
Tot.  Cul t .  
Land Area 

kyagdi . - 
11,696 ha 

Mustang 
5,113 ha 

Gorkha 
27,166 ha 

Crop 

-Corn 
Ghaiya 
Paddy 
Wheat 
Fallow 
M i l l e t  
Pu l se s  
Other 

T o t a l  o r  
Wtd. Avg. 

Barley 
Buckwheat 
Wheat 
Fallow 
O i l  Seeds 
Other 

t 

T o t a l  'or 
Wtd. Avg. 

Paddy 
Ghaiya 
Wheat 
Fallow 
Corn 
O i l  Seeds 
M i l l e t  
Barley 
Pu l se s  
Other 

T o t a l  o r  
Wtd. Avg. 

i 

Net 
Product ion 
Without 
P r o j e c t  

394 
3 0 

2,811 
2 00 -- 
166 
550 

6 7 

3,863 
9 15 
803 -- 
252 

1,047 

2,385 
3 6 

200 -- 
16 6 

1,051 
107 
46 

1,557 
545 

Value of 
(Rs/ha) 
With 

P r o j e c t  

470 -- 
3,586 
1,004 -- 

208 
652 
56 3 

4,501 
1,181 
1,241 -- 

331 
1,142 

3,318 -- 
481 -- 
9 12 

1,103 -- 
-- 

1,655 
870 

Weighted 
Value of 
Without 
P r o j e c t  

719 

288 

327 

% of 
Rainfed 
Without 
P r o j e c t  

12.5 ' 

7.5 
24 

4 
2 5 
11 
11 

5 

100 

-- 
3 0 -- 
65 

5 -- 

100 

5 
15 
5 

22.5 
12.5 
12.5 
15  

7.5 -- 
5 

100 

Average Net 
Product ion 

With 
P r o j e c t  

1108 

790 

812 

Ex i s t i ng  
Cropland 

With 
P r o j e c t  

11.7 -- 
49.2 
16.6 
17.5 -- 
-- 

5 

100 

3 0 
25 
15 
15 
5 

10 

100 

48.3 -- 
3 0 
5 
1.7 
5 - 
- 
5 
5 

100 
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Table 8 (Continued) 

1/ Tota l  N.C.P. due t o  a l l  p r o j e c t  i npu t s .  
2 /  With a l l  i n p u t s  except i r r i g a t i o n  remaining t h e  same a s  without  p r o j e c t .  

( I r r i g a t i o n  i s  est imated t o  account f o r  30% of the  t o t a l  per  hec ta re  inc rease  i n  
n e t  va lue  of product ion wi th  p ro jec t . )  

I 

c 

P r o j e c t  
Region and 
Tot. Cult .  
Land Area 

Kulekhani 
7,780 ha 

Weighted Average f o r  Four P ro jec t  Areas 

Crop 

Paddy 
Fallow 
Wheat 
O i l  Seeds 
Corn 
M i l l e t  
Pulses  
Ghaiya 
Pota to  

To ta l  o r  
Wtd. Avg. 

Net Value of 
Production (Rs/ha) 
Without 
P r o j e c t  

1,889 -- 
2 4 

1,468 
1,070 

730 
836 

3 6 
4,941 

Weighted Average Net 
Value of Product ion 

X of Exis t ing  
Rainfed Cropland 

With 
P r o j e c t  

2,887 -- 
694 

1,509 -- 
-- 
-- 
-- 

6,886 

Without 
P r o j e c t  

1,057 

522 

Without 
P r o j e c t  

32.5 
20 
5 

17.5 
5 
7.5 
7.5 
5 

-- 

100 

With 
P r o j e c t  

1,558 

989 

With 
P ro jec t  

50 
5 

25 
5 

-- 
-- 
-- 
-- 
15 

100 
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Table 9 

Estimated Crop Losses from Sediment Deposition 

BEST AVAILABLE COPY 

- .~. . .. . - .  > _,: -;...__ . . .. . . . . , . . , , , . . .  ~ . -  
.. ~ 

- . - . . ^  

.sting Land 
! on Proj. 
!ated Areas 

:a in ha. 

~sion without 
'roject 1 / 
sion with 
'rojectll 

sion 
keduction 1 / 
sion 
:eduction2 

;ED. DEPOSITION: 

Pasture 
Improvement~Improvement~Improvement~Terraces 

6,200 

30 

6 

2 4 

148,800 

15 

18 

3 3 

3 4 

15,400 

18,500 

33,900 

7.7 

3 7 

6.8 

Range 

5,200 

3 5 

7 

2 8 

145,600 

Range and 
'asture 

Cultivated 
.and 

Stream 
:hannels 

: of Project 
irea 

Forest 

103,905 

32 

6 

2 6 

2,701,530 

15 

18 

33 

34 

279,500 

335,400 

614,800 

139.8 

671 

122 

15 

18 

33 
< 

34 

Critical 
Areas 

120 

200 

15 

185 

22,220 

15 

18 

33 

34 

2,300 

2,800 

5,100 

1.2 

5.6 

1.0 

Sloping 

810 

4 0 

13 

2 7 

21,870 

15 

18 

3 3 

3 4 

2,260 

2,710 

4,980 

1.1 

5.4 

1.0 

Trail 
Improvement 

3 

160 

10 

15 0 

450 

15 

18 

33 

3 4 

4 7 

5 6 

102 

0.02 

0.11 

0.02 
(Continued)- 

1. DEPOSIT. VOL.: 

Level 
Terraces 

9 0 

12 

8 

4 

360 

0 

33 

33 

34 

0 

80 

80 

0 

0.2 

0.02 

-, 

Range and 
'as ture3/ 

Cultivated 
,and3/ 

Stream 
aannels 3 / 

IP DAMAGE: 

Range and 
'asture41 

Cult vated 
.and 5) 

Str14" rloods 

15,100 

18,100 

33,100 

7.6 

36.2 

6.6 
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Table 9 (Continued) 

Metric tons per hectare  per year. 
Total  tons per year. 
Cubic meter per year a t  1.45 tons per m3 average density.  
Hectares per year a t  0.20 m average deposit ion depth. 
Hectares per year a t  0.05 m average deposit ion depth. 
Hectares per year with 1 m3 sediment causing 2 m2 flooding every two years. 
Gross value of production. 
R s .  per hectare per year average. 
R s .  per year a t  f u l l  crop l o s s  f i r s t  year and hal f  crop l o s s  second year. 

' R s .  per year a t  half  crop l o s s  f o r  one year. 
' Fu l l  crop l o s s  every two years (or half  crop l o s s  each year) .  
' R s .  per  year average. 
' Dollars per year average. 

REST AVA\LABLE COPY 

Lsting 
2 on Project  
zated Areas 

71 J.P. : 

Range 81 md Pasture 

Cult ivated 
;and8 1 

Land 

I.P. LOSS: 

Range 
md pasture91 

Cult ivated 
;andlo/ 

Flooded 
101 ,and 

:a1 Losses 12/ 

:a1 Losses 131 

Pasture 
Improvement 

1,080 

2,500 

2,500 

12,470 

46,250 

8,500 

67,200 

5,650 

Range 
Improvement 

1,080 

. 2,500 

2,500 

12,310 

45,250 

8,250 

65,810 

L530  

Forest  
Improvement 

1,080 

2,500 

2,500 

226,480 

838,750 

152,500 

1,217,730 

102,290 

Sloping 
Terraces 

Level 
Terraces 

C r i t i c a l  
Areas 

1,080 

2,500 

2,500 

1,780 

6,750 

1,250 

9,780 

82 0 

T r a i l  
Improvement 

1,080 

2,500 

2,500 

1,940 

7,000 

1,250 

10,190 

860 

1,080 

2,500 

2,500 

0 

250 

, 30 

280 

2 0 

1,080 

2,500 

2,500 

3 0 

14 0 

30 

200 

2 0 



Table 10 

Estimated Flood Damages 

in the Daraundi (Gorkha) Catchment Area 

Total land flooded from major stream = 685 ha. 

Frequency of flooding estimates: 

80% chance of flood (crops 1 year in 5): 10% of area = 68.5 ha. 

67% chance of flood (crops 1 year in 3): 30% of area = 205.5 ha. 

50% chance of flood (crops 1 year in 2): 60% of area = 411.0 ha. 

685.0 ha. 

Calculation of average net returns per ha. of land subject to flooding 

(when mops are not flooded): 

Wheat: 38% improved at Rs. 373/ha/yr = Rs. 142 

62% local at Rs. 127/ha/yr - - 7 9 

Total (Wheat) = Rs. 221/ha/yr 

Rice: 11% improved at Rs. 2,584/ha/yr = Rs. 284 

89% local at Rs. 1,773/ha/yr = 1578 

Total (Rice) = Rs. 1862/ha/yr 

Estimated 3@% flooded crop is wheat and 70% is rice: 

3 0 % ' ~  Rs. 221 + 70% x Rs. 1,862 = Rs. 1,370 = $115/ha/yr 

Calculation of average annual loss of net returns due to floods (based on 

frequency of flooding) : 

0.8 chance of loss x 68.5 ha x $115/ha = $ 6,302 

0.67 chance of loss x 20,505 ha x $115/ha = 15,834 

0.5 chance of loss x 411 ha x $115/ha = 23,633 

Total average annual crop loss $ 45,769 

Use $ 46,000 



Table 11 

Summary of Estimated Project Benefits 11 

Project 
Activity 
and Quantity 

Pasture Improvement 
(6,200 ha.) 

Range Improvement 
(5,200 ha.) 

Trail Improvement 
(2.8 ha.) 

Critical Area 
Treatment (120 ha.) 

Forest Improvement 
(103,905 ha.) 

Terrace Improvement 
(900 ha. ) 

Road Stabilization 
(50 ha.) ', 

Water Developments 
(565 developments) 

Irrigation 
(1,122 ha.) 

Total 

Increased 
Production 

nefits in Thousands of F ipees Per Y 

Subtotal 
Decreased 
Labor 

11 Benefits are estimated to be the same each year for the 15-year evaluation period. 
The useful lines of the improvements are expected to be more than 15 years. 
Impoundment benefits are not included. 

21 At seven rupees per 10-hour day. 
31 11,625.0 increased forage production and 66.8 increased milk production. 
41 1,950.2 hand harvesting savings and 144.4 herding labor savings. 
51 351.0 increased forage production and 79.2 increased milk production. 
61 Herding labor savings. 
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PART I1 

PROCEDURES, METHODOLOGY AND STAFFING 

FOR RCUP SOIL SURVEY PROGRAM 

Preface  

This  r e p o r t  l is ts  and e x p l a i n s  s o i l  survey o p e r a t i o n a l  procedures  

which are unique t o  t h e  requirements  of t h e  RCUP and t o  t h e  working arrange-  

ments between t h e  Div is ion  of S o i l  Science and A g r i c u l t u r a l  Chemistry, 

AF'ROSC, and Fo re s t  Resources Survey Of f i ce .  

The procedures  and methodology f o r  t h e  RCUP s o i l  surveys t h a t  a r e  b r i e f l y  

ou t l i ned  i n  t h i s  r e p o r t  w i l l  serve a s  a  bu i ld ing  block f o r  developing a  more 

comprehensive procedures  handbook dur ing  t h e  t r a i n i n g  and e a r l y  implementation 

s t a g e s  of t h e  survey. S o i l  survey procedures  o u t l i n e d  i n  t h e  USDA Nat iona l  

S o i l s  Handbook and USDA A g r i c u l t u r a l  Handbook No. 18 ,  1951, and subsequent 

r e v i s e d  chapters , should  be consul ted  and followed a s  a  gene ra l  guide i n  c a s e s  

n o t  addressed by t h i s  r e p o r t .  I n  a d d i t i o n ,  each s o i l  s c i e n t i s t  concerned 

w i t h  f i e l d  mapping should be f a m i l i a r  wi th  t h e  p r i n c i p l e s  of a i r p h o t o  i n t e r p r e -  

t a t i o n  and c h a r a c t e r i s t i c s  of a i r p h o t o s  as o u t l i n e d  i n  another  USDA-Soil 

Conservation Serv ice  p u b l i c a t i o n ,  A g r i c u l t u r a l  Handbook No. 294, Aerial-Photo 

I n t e r p r e t a t i o n s  i n  C la s s i fy ing  and Mapping S o i l s ,  1966. 

Comments and sugges t ions  from Puma  L. Maharjan, i n  charge of t h e  s o i l  

survey,  Department of Agr icu l ture ,and  D r .  A. B. Karki,  Govind Sharma, and 

C h i r a n j i v i  Sharma, s o i l  survey team, AF'ROSC, and Kedaar P r a j a p a t i ,  F o r e s t  

Resources Survey Off ice ,were q u i t e  va luab le  i n  d r a f t i n g  t h i s  r e p o r t .  



I. PREAMBLE 

The Resource Conservation ,and U t i l i z a t i o n  P r o j e c t  which i s  under des ign  

by APROSC/SECID team f o r  HMG and USAID is  an at tempt  t o  a t t a c k  t h e  c r i t i c a l  

and complex problems of resource  conservat ion and u t i l i z a t i o n  through a  

s e r i e s  of i n t e g r a t e d  t e c h n i c a l  p l ans  designed f o r  l o c a l  adapta t ion .  

The inc rease  i n  populat ion wi th in  t h e  l a s t  t h r e e  t o  fou r  decades has  

placed many burdens on a g r i c u l t u r e .  The r e s u l t  of t h i s  p re s su re  on a g r i c u l t u r a l  

land i s  t h a t  more i n t e n s e  and va r i ed  uses  of land a r e  being made by farmers.  

A s  t h e  p re s su re  f o r  land inc reases ,  many s i t u a t i o n s  develop where s o i l  c a p a b i l i t i e s  

a r e  no t  commensurate w i th  t h e  uses  being made of them. I n  order  t o  p l an  wise ly  

f o r  t h e  f u t u r e  a l l o c a t i o n  of land and t o  e f f i c i e n t l y  u t i l i z e  i t s  maximum 

c a p a b i l i t y ,  it is  necessary t o  ob ta in  an inventory  of s o i l  resources  of Nepal. 

Farmers a r e  aware t h a t  c e r t a i n  s o i l s  on t h e i r  farms possess  d i f f e r e n t  

p r o p e r t i e s  a f f e c t i n g  l ime and f e r t i l i z e r  responses,  d ra inage ,  e ros ion  p o t e n t i a l  

and p roduc t iv i ty  f o r  c rops ,  p a s t u r e  and f o r e s t .  Many of t h e  p r o p e r t i e s  of 

s o i l s  which determine t h e i r  c h a r a c t e r i s t i c s  a r e  r e a d i l y  apparent  t o  t h e  s o i l  

s c i e n t i s t .  A knowledge of t h e s e  p r o p e r t i e s  a l lows him t o  p r e d i c t  t h e  behavior 

of a  s o i l  under va r ious  condi t ions .  

S o i l  surveys a r e  made f o r  a  number of p r a c t i c a l  purposes.  Among t h e  

common o b j e c t i v e s  a r e  r u r a l  land c l a s s i f i c a t i o n s  f o r  r a in fed  and i r r i g a t e d  crop 

product ion;  land a p p r a i s a l ;  s e l e c t i o n  of new lands  f o r  s e t t l emen t ;  land-use 
8 

planning a t  l o c a l ,  regihonal and country l e v l e s ;  assessment of p o t e n t i a l i t i e s  

of s p e c i a l  crops;  f o r e s t  management; and designing and cons t ruc t ing  a i r p o r t s ,  

highways, urban and i n d u s t r i a l  s t r u c t u r e s ;  waste d i sposa l  f a c i l i t i e s  and 

r e c r e a t i o n a l  developments. 

An e f f e c t i v e  and u s e f u l  s o i l  survey i s  designed t o  meet t h e  s p e c i f i c  

o b j e c t i v e  f o r  which it is organized and funded. The b a s i s  f o r  des ign  is  t h e  

l is t  of s o i l  i n t e r p r e t a t i o n s  and t h e i r  ref inement  o r  p rec i s ion  r equ i r ed  t o  

s a t i s f y  t h e  survey ob jec t ive .  

S o i l  surveys c o r r e c t l y  designed and c a r r i e d  o u t  w i l l  be sought a f t e r  eage r ly  

by a l l  who p l an  and manage t h e  e a r t h ' s  s o i l  resources .  



11. OPERATIONS 

A. Memorandum of Understanding 

Soil surveys and related work are carried out cooperatively with other 

agencies in FIMG, and other agencies involved in resource related projects. 

Procedures for coordinating soil surveys of cooperating agencies will be 

developed by cooperative arrangement and "memorandum of understanding." The 

memorandum of understanding serves to record the purpose of the soil survey, 

describe the area, list cooperators and their responsibilities, and set down 

specifications for making, interpreting, and publishing. 

The draft of the memorandum of understanding is reviewed by the cooperating 

agencies, then prepared in final form and signed by appropriate officials 

of the cooperating agencies. 

A new memorandum of understanding is needed when a significant change 

is made in the work area, i.e., area to be mapped is changed, purpose of 

inventory is changed or publishing plans are changed. (See attachment 111, 

Draft Memorandum of Understanding for cooperating agencies in Nepal.) 

B. Management 

Operation and management of soil inventories has as a major objective 

to ensure that high quality soil surveys are made for the lowest possible cost. 

Activities fdr management include: (1) determining workloads; (2) determining 

work flow; (3)  scheduling; and (4) following up on goals and changing priorities. 

Soil surveys are made in a progression of steps graphically illustrated 

by a soil survey flow chart (see Attachment # 2 ) .  



111. PREMAPPING ACTIVITIES 

A. P lan  of S o i l  Survey A c t i v i t i e s .  

A p l an  of s o i l  survey ope ra t ions  should be prepared f o r  each of t h e  fou r  

p r o j e c t  a r eas .  Each p l an  o u t l i n e s  t h e  work t o  be done and an e s t ima te  of t h e  

time t o  complete i t ,  inc luding  goa l s  f o r  both mapping and support ing s o i l  

survey a c t i v i t i e s  such as s o i l  survey i n v e s t i g a t i o n s  and l abo ra to ry  t e s t s  

t h a t  a r e  t o  be made during t h e  course of f i e l d  mapping ope ra t ions ,  a s  w e l l  a s  

f o r  t r a i n i n g  of new s o i l  s c i e n t i s t s .  

I n  developing a p l an  of ope ra t ions ,  cons ide ra t ions  should be given t o :  

1. Coordinating woodland, range,  biology and engineer ing  wi th  s o i l  

surveys ; 

2. Maintaining s c i e n t i f i c  and car tographic  q u a l i t y ;  

3. Tra in ing  s o i l  s c i e n t i s t s  (both p a r t i c i p a n t  t r a i n i n g  and on-the-job 

t r a i n i n g )  ; and 

4. Tra in ing  u s e r s  of s o i l  surveys,  both wi th in  and o u t s i d e  of RCUP 

and DSWC, so  t h a t  use w i l l  be made of t h e  information assembled i n  

s o i l  surveys. 

B. Preparing F i e l d  Sheets  

Base maps f o r  progress ive  s o i l  surveys a r e  p r imar i ly  of two kinds:  

(1) r e c t i f i e d  photobase maps (h igh-a l t i tude  photography) and (2) or thophoto 

base maps (hfgh-a l t i tude  photography)with displacement of images removed. 

Clean a l l  f i e l d  s h e e t s  w i th  a so lven t  such a s  Robin01 s o  t h a t  drawn l i n e s  

and symbols w i l l  adhere t o  t h e  photo s e r v i c e .  

A l l  photos should be indexed and s t o r e d  f l a t ,  e i t h e r  v e r t i c a l l y  o r  

h o r i z o n t a l l y .  Photos t o  be used f o r  f i e l d  s h e e t s  should have t h e  fol lowing 

k inds  of annotat ion:  

1. S o i l  survey boundaries;  

2. Match l i n e s  anda reas  t o  be mapped; 

3. Matching photos should be i d e n t i f i e d  along f l i g h t  l i n e s  and a c r o s s  

ad jacent  f l i g h t  l i n e s ;  and 

4. Stamped on t h e  back f o r  survey a r e a ,  s c a l e ,  surveyed by, and da t e .  

A -11-scale index map which can be copied should be made. An index map 

can serve a s  a base map i n  p l o t t i n g  progress  i n  mapping. 



Topographic maps publ ished by t h e  government of I n d i a  a r e  a v a i l a b l e  i n  

RCUP f i l e s .  E leva t ions ,  r e l i e f ,  a spec t  and drainage a r e  examples of many of 

t h e  k inds  of land-form ana lyses  t h a t  a r e  made from these  maps. I n  a d d i t i o n ,  

they  a r e  u s e f u l  i n  p l o t t i n g  geographic l o c a t i o n s  a s  r e f e rence  d a t a  on f i e l d  

shee t s .  

C .  Reference and Background Mate r i a l s  

Before t h e  s t a r t  of t h e  pre l iminary  f i e l d  s tudy ,  a l l  a v a i l a b l e  r e f e rence  

m a t e r i a l s  dea l ing  wi th  s o i l s ,  geology, c l imate ,  vege ta t ion ,  and a g r i c u l t u r e  

i s  c o l l e c t e d ,  reviewed and summarized. 

Land use  information and t r e n d s  a r e  h e l p f u l  i n  t h e  design of mapping u n i t s .  

Use of r e f e rence  m a t e r i a l  i nc reases  accuracy and e f f i c i e n c y  of s o i l  

surveys.  Kinds of r e f e rence  m a t e r i a l  t o  search  f o r  a r e :  

1. Older s o i l  surveys of survey a r e a ;  

2. S o i l  surveys of ad jo in ing  a r e a s ;  

3.  Ma j o r  land resource  maps ; 

4. General s o i l  maps; 

5. A l l  a v a i l a b l e  a i r  photo o r  remote sens ing  imagery; 

6 .  Topographic and s lope  maps; * 
7. Maps and t e x t s  on geology and geography; 

8. Maps and t e x t s  on water resources ;  

9. Maps and t e x t s  on vege ta t ion  and land  use;  

10 .  Cl imat ic  maps and da t a ;  
c 

11. Census r e p o r t s ;  

12. Nat iona l ,  r eg iona l  o r  d i s t r i c t  land-use p l ans  and r e g u l a t i o n s ;  

13. P r o j e c t  work p l ans ;  

14. B u l l e t i n s  and r e p o r t s  of a g r i c u l t u r e  research;  

15. Those of co l l ege  o r  u n i v e r s i t y  s tuden t s ;  

16. S c i e n t i f i c  and t e c h n i c a l  j ou rna l  a r t i c l e s ;  and 

17. Fo res t  i n v e n t o r i e s ;  
* Geology maps, legends,  d e s c r i p t i v e  m a t e r i a l s  and a n a l y s i s  r e s u l t s  o f t e n  
r e q u i r e  r e i n t e r p r e t a t i o n  t o  be adopted as input  t o  a s o i l  inventory.  
The RCUP s t a f f  geo log i s t  has  t h e  r e s p o n s i b i l i t y  t o  provide expe r t  
guidance and t o  work c l o s e l y  w i t h  t h e  RCUP s o i l  s c i e n t i s t s  i n  eva lua t ing  
t h e  d a t a  i n  terms t h a t  r e l a t e  d i r e c t l y  t o  s o i l  survey and i n t e r p r e t a t i o n s  
f o r  RCUP. Thei r  primary concerns i n  t h i s  eva lua t ion  w i l l  be t h e  l i t ho logy  
and composition of s o i l  forming m a t e r i a l s ,  geomorphic processes ,  s t a b i l i t y  
of s lop ing  s o i l s ,  ages  and r e l a t i o n s h i p s  between p re sen t  and p a s t  
weathering s u r f a c e s  w i t h i n  t h e  reg ion .  



D. Equipment for Soil Surveys 

A general listing would include: 

1. Pens--rapidiograph, 00, 0, 1, 2. 

2. Ink--Koh-i-noor type or Pelikan 

3. Soil sampling tools 

bucket auger field PH kit 

soil probe spot plates 

tile spade munsell color book 

chisel pointed pick soil analysis portable field lab 

altimeter soeves 

planimter soil thermometer 

clinometer stereoscope, pocket 

compass (magnetic) stereoscope, mirror-type 

hand lens soil sample bags 

Soil laboratory equipment labs will need some updating of supplies and 

equipment to accomplish soil characterization studies. 

E. Initial Field Reconnaissance 

Active participants should include the RCUP field soil scientist, APROSC 

soil scientist, as many of the survey crew as possible, and specialist in 

forestry, range and geology. The reconnaissance work should be guided by the 

basic purpose of the RCUP and the interpretations of the soil survey that are 

required to m&et the needs of RCUP. 

Survey crews should discipline themselves to take good, complete field 

notes. They should not hesitate to record commonplace relationships among 

soils, soil-forming factors or soil behavior, as well as the unusual. Readily 

observable relationships are frequently forgotten when field notes are not 

made. 

The geologist will assemble all existing information and geologic maps 

for the survey area. High altitude photography and topographic maps will be 

used to develop recognition keys to identify surfacial geologic materials and 

landforms, and relate them to the occurance of soil materials. The geologist 

and survey crew should spend enough time in the field to check the validity 

of these relationships. The field soil scientist should make certain all 

members of the survey crew understand the significance of these relationships 

and how to identify them on the ground and on airphotos or topographic maps. 



Members of the field crews should not limit their observations to soil 

landformrelationships during the initial investigative phase. They should 

be aware of the various farming, forestry and pasture management practices 

in the survey area and how soils are affected by them and vice versa. Also, 

vegetative types and relationships to soils and landforms should be observed 

and documented to assist in mapping and determining potential productivity. 

F. Design of Mapping Units 

The field soil scientist will coordinate the reconnaissance inputs from 

the forester, other soil scientists, range specialists and geologists. He 

should also encourage participation by user groups, RCUP field and supervisory 

personnel, DSWC personnel, extension specialists and agents and soil conservation 

committee members concerning the kinds of information they need for good 

conservation practices. 

A mapping unit is a kind of soil area that is defined and described in 

terms of a related set of soil properties and other associated characteristics. 

It is sufficiently different in use and management and/or potential productivity 

from all other soil areas to be uniquely identified on the soil map. Each 

individual soil area that is shown and symbolized on the soil map is a soil 

delineation. A soil-mapping unit consists of the aggregate of all soil 

delineations identified as the same by a common symbol and name. The minimum 

size delineat,ion for contrasting soils or miscellaneous areas (rock outcrop, 

etc.) will be'of a size that will satisfy the needs of the users (final map 

scale, decided by an interdisciplinary group, will largely determine minimum 

s i z e  of de l inea t ions ,  probably i n  the area of one t o  two hec tares ) .  Spot 

symbols are used on soil maps to indicate contrasting soils or miscellaneous 

areas less than one hectare in size. 

Knowing what interpretation will be required for the survey area plus the 

background information from existing studies and the information from the initial 

field reconnaissance, soil scientists, foresters, range specialists, geologists 

and engineers can begin to design mapping units for the survey. It will be the 

responsibility for the field soil scientists to identify and describe the 

taxonomic units and phases, inclusions, etc. that make up the soil component 

of the mapping unit. The geologist will be responsible for schematic maps and 

diagrams of various soil landscapes and the identification and description of 

landforms. Foresters and range specialists will have primary responsibility 



for the range and forestry practices. Engineers will assist in interpreting 

engineering uses of soils in the survey area. 

Mapping units designed by this procedure should be considered tentative. 

The mapping unit should undergo considerable fieldtesting to determine their 

mapability, especially in terms of reliability of delineations. Enough areas 

should be mapped during this testing phase to determine complexity of mapping- 

unit patterns and the kinds and extent of inclusions. This information is 

required to assess the need to design complex mapping units or arrange for 

special symbols. 



I V .  FIELDMAPPING PROCEDURES 

Basic  f i e l d  procedures and mapping techniques used i n  t h e  RCUP surveys 

a r e  o u t l i n e d  i n  t h e  Revised USDA S o i l  Survey Manual. 

A. I n i t i a l  F i e l d  Review 

A f i e l d  review w i l l  be scheduled a f t e r  t h e  t e n t a t i v e  mapping legend has  

been f i e l d t e s t e d .  

B. Desc r ip t ive  Legend 

To s a t i s f y  t h e  o b j e c t i v e s  of bo th  t h e  RCUP and The Nat iona l  S o i l  Survey 

Program, t h e  d e s c r i p t i v e  legend must provide t h e  fol lowing information:  (1) t h e  

d e s c r i p t i o n  and d a t a  requi red  t o  i d e n t i f y ,  c l a s s i f y  and c o r r e l a t e  t h e  s o i l s ;  

(2) i d e n t i f i c a t i o n  legend; and (3)  convent ional  and s p e c i a l  symbols legend. 

1. Descr ip t ion  and C l a s s i f i c a t i o n  of S o i l s  

Descr ip t ion  and c l a s s i f i c a t i o n  of t h e  s o i l s  a r e  r equ i r ed  i n  each 

s o i l  survey. 

The taxonomic u n i t  d e s c r i p t i o n  should: (1) desc r ibe  t h e  s e t t i n g  and 

g ive  a  few of t h e  major f e a t u r e s  t h a t  c h a r a c t e r i z e  t h e  u n i t ;  (2) name a 

few taxonomic u n i t s  i n  t h e  survey a r e a  t h a t  a r e  morphologically s i m i l a r  t o  

o r  geographica l ly  a s soc i a t ed  wi th  t h e  u n i t  being descr ibed;  (3) desc r ibe  

t h e  pedon i n  t e c h n i c a l  terms; and (4) g ive  t h e  range i n  c h a r a c t e r i s t i c s  

f o r  t h e  ~ e r i e s  a s  i t  occurs  i n  t h e  survey a rea .  

Mappingvni t  d e s c r i p t i o n s  s b u l d  inc lude  desc r ib ing  t h e  s e t t i n g  and 

g iv ing  a  few of t h e  major f e a t u r e s  t h a t  c h a r a c t e r i z e  t h e  s o i l :  (1) s o i l  

f e a t u r e s  i nc lude  depths ,  s lope  (name), d ra inage  c l a s s ,  s p e c i a l  su r f ace  

f e a t u r e s  ( s tones ,  rock outcrops ,  coarse  fragments,  g u l l i e s ,  d i s s e c t i o n s ,  

e ros ion  e f f e c t s ) ,  s i z e  and shape of i n d i v i d u a l  a r e a s ;  (2)  s e t t i n g  inc ludes  

s lope  c h a r a c t e r s i s t i c  ( con f igu ra t ion ,  l eng th ,  p a t t e r n  eveness ,  a s p e c t )  

and p o s i t i o n  on t h e  landscape;  (3) d e s c r i b e  t h e  s o i l  i n  nontechnica l  

terms; (4) g ive  mapping i n c l u s i o n s  by percent  o r  s i z e  and l o c a t i o n  i n  t h e  

landscape; (5) g ive  important s o i l  p r o p e r t i e s  and q u a l i t i e s  such as 

pe rmeab i l i t y ,  AWC runof f ,  t i l t h ,  shr ink-swell  p o t e n t i a l ,  r o o t  zone depth ,  

r e a c t i o n ,  organic  ma t t e r  con ten t ,  n a t u r a l  f e r t i l i t y ,  seasonal  highwater 

t a b l e ,  unusual p l a n t  n u t r i e n t  d e f i c i e n c i e s  o r  poor response t o  s o i l  



amendments; (6) give use and p o t e n t i a l  use; (7)  d i scuss  management of 

t h e  s o i l s  f o r  r e l evan t  uses--give s u i t a b i l i t y ,  major hazards,  management 

problems and p r a c t i c e s  t o  he lp  overcome them f o r  cropland, p a s t u r e ,  

f o r e s t  and range; and (8) d i scuss  these  s o i l ~ ' ~ o t e n t i a 1  f o r  some important 

engineering uses  and g ive  cause of l i m i t a t i o n s  p l u s  suggest  ways t o  he lp  

overcome l i m i t a t i o n s .  

2. I d e n t i f i c a t i o n  Legend 

The i d e n t i f i c a t i o n  legend ( cons i s t ing  of a l i s t  of symbols t o  i d e n t i f y  

t h e  s o i l  mapping u n i t s  p l u s  the  name f o r  each mapping u n i t )  i s  prepared 

and approved during t h e  i n i t i a l  f i e l d  review. The legend i s  prepared 

from mapping u n i t s  proposed by t h e  f i e l d  s o i l  s c i e n t i s t  during t e s t  

mapping and v e r i f i e d  during t h e  review. A l l  mapping u n i t s  must be described 

before they can be approved and included a s  p a r t  of t h e  legend. 

3. Conventional and Specia l  Symbols Legend 

A l is t  of conventional symbols t o  i d e n t i f y  man-made works and 

s t r u c t u r e s ,  boundaries and dra inage ,  and a l ist  of s p e c i a l  symbols t o  

i d e n t i f y  a r e a s  of s o i l ,  s p e c i a l  f e a t u r e s  o r  kinds of miscel laneous a r e a s  

t h a t  a r e  too  small t o  be de l inea ted  a t  t h e  s c a l e  of mapping. 

C. Secur i ty  Negatives 

Completed f i e l d  s h e e t s  should be s e n t  t o  the  topographic survey department 

on a rou t ine  :asis f o r  copy a s  s e c u r i t y  negat ives.  The number of uncopied 

f i e l d  shee t s  t h a t  a r e  kept  i n  t h e  f i e l d  o f f i c e  f i l e  should no t  exceed t h r e e  

months mapping. The o r i g i n a l  f i e l d  s h e e t s  and a copy w i l l  be re turned  t o  t h e  

p r o j e c t  o f f i c e  a f t e r  s e c u r i t y  negat ives  a r e  made. 

D. F i e ld  Procedures 

Revised S o i l  Survey Manual and Agr i cu l tu ra l  Handbook 294 cover b a s i c s  of 

f i e l d  survey ope ra t ions  and procedures and air-photo i n t e r p r e t a t i o n s .  



V. SAMPLING SOILS 

Soil sampling is a continuing process from beginning to end of a field 

survey. Soils are identified, characterized, classified and behavior 

predicted on the basis of the data from selected samples, observations and 

experience. 

A. Taxonomic Units 

Taxonomic units should be described and sampled over the geograhpic range 

within a survey area. Complete a detailed soil description on each pit and 

keep it in a reference file. This kind of information is needed in assessing 

the environmental factors on productivity and reliability of the mapping unit 

to reflect productivity. 

B. Soil Samples 

Soil samples obtained in bulk from representative sites can be used for 

several kinds of analyses during the course of the survey. The field survey 

leader should develop a laboratory work plan for systematic soil sampling 

as early as possible. The initial review is a good time to initiate a sampling 

program. Much followup time can be saved if representative pits are sampled 

properly when they are open. 

C. Sample Size 

A minimum of 1.5 liters is needed for bulk samples for tray display, 
" 

correlation and laboratory analysis. The laboratory will require one liter 

for complete characterizations. Single determination for specific purposes 

may require 0.5 liters or less. 

D. Drying and Storing 

Bulk samples for correlation and local use should be air dried as quickly 

as possible in a dry, well ventilated room. 

E. Identification 

All samples should be identified by soil, location, date of collection 

and keyed to a detailed soil profile description that includes the soil 

landscape description. Soils stored in bags or containers should have labels 

on the outside and a card identification in the bag or container. 



G. Labeling S o i l  Samples 

S o i l  samples w i l l  be labe led  by a s tandard system. The l a b e l  i nc ludes  

t h e  year  i n  which t h e  sample i s  c o l l e c t e d ,  t h e  l o c a t i o n ,  t h e  i n d i v i d u a l  pedon 

and t h e  s o i l  horizon. Example: S79 KUL 3-5 i d e n t i f i e s  a s p e c i a l  sample 

c o l l e c t e d  i n  1979 from Kulekhani and t h e  sample i s  t h e  t h i r d  pedon of t h e  

s e r i e s  of s p e c i a l  samples taken i n  1979 and t h e  f i f t h  horizon sampled. 

H. Bagged Samples 

S o i l  samples i n  bags o r  o the r  con ta ine r s  should have a t a g  i n s i d e  t h e  

bag o r  con ta ine r  and a t a g  a t tached  t o  t h e  outs ide .  The t a g  should have t h e  

fol lowing sample i d e n t i f i c a t i o n  information: 

1. Sample number (S79 KUL 5-1); 

2. S o i l  name (Chil tang s i l t  loam); and 

3. Horizon and depth (A2--0--15 cm) . 



V I .  DETERMINING INTERPRETATIONS 

S o i l  i n t e r p r e t a t i o n s  a r e  developed f o r  t h e  uses  expected t o  be important 

o r  p o t e n t i a l l y  important t o  u s e r s  of soi l -survey information.  The fol lowing 

l i s t i n g  g ives  t ypes  of i n t e r p r e t a t i o n s  t h a t  can be developed f o r  d e t a i l e d  

planning purposes : 

1. Use and management of t h e  s o i l s ;  

2. Yie lds  pe r  hec t a re  of crops and pas tu re ;  

3. Land c a p a b i l i t y  c l a s s i f i c a t i o n  by major management concerns of 

e ros ion ,  wetness ,  s o i l - r e l a t e d  problems and c l imate ;  

4. Rangeland p roduc t iv i ty  and c h a r a c t e r i s t i c  p l a n t  communities; 

5 .  Woodland management and p roduc t iv i ty ;  

6. Woodland unders tory  vege ta t ion ;  

7. W i l d l i f e  h a b i t a t  p o t e n t i a l s ;  

8. Recrea t iona l  development; 

9. Engineering p r o p e r t i e s  and c l a s s i f i c a t i o n s ;  

10. Phys ica l  and chemical p r o p e r t i e s  of t h e  s o i l s ;  

11. S o i l  and water  f e a t u r e s ,  e .g . ,  hydrologic  group, f looding ,  h igh  water  

t a b l e ,  e t c .  

12. San i t a ry  f a c i l i t i e s ;  

13. Building s i t e  development; 

14. cons t ruc t ion  m a t e r i a l s ,  e . g . ,  r o a d f i l l  sand, g rave l ,  t o p s o i l ;  and 

15. Water management, e .g . ,  pone r e s e r v o i r  a r e a s ,  embankments, d ikes  and 

l e v e e s ,  d ra inage ,  i r r i g a t i o n ,  t e r r a c e s ,  d ive r s ions  and grassed 

waterways. 



VII. SOIL SURVEY ORGANIZATION 

The RCUP staff provides administrative and technical direction and 

coordination to field-survey crews working in the four areas. The RCUP staff 

also coordinates the survey program with the Department of Agriculture, 

Department of Forests, Department of Soil and Water Conservation, APROSC, 

and other RCUP technical and operational support personnel. 

The soLl scientist advisor is responsible for the overall administration 

and direction of the soil-survey program. He coordinates and directs the 

design, development, implementation and operation of the RCUP soil survey. 

Soil-survey field crews have as soil survey coleaders HMG and Peace Corp 

BSc graduates. One junior technician assistant is assigned to each crew. The 

organizational structure of the survey crews and their relationships to the 

RCUP staff are outlined in the RCUP soil survey organizational chart (Attachment i I 3 ) .  

Attachment i14 gives information on the soil survey costs. 



Attachment /I1 

MEMORANDUM OF UNDERSTANDING 

BETWEEN 

DIVISION OF SOIL SCIENCE AND AGRICULTURAL CHEMISTRY 

DEPARTMENT OF AGRICULTURE 

AND 

AGRICULTURAL PROJECTS SERVICE CENTER 

MINISTRY OF FOOD AND AGRICULTURE 

AND 

THE FOREST RESOURCES SURVEY OFFICE 

DEPARTMENT OF FORESTRY 

AND 

DEPARTMENT OF SOIL AND WATER CONSERVATION 

MINISTRY OF FORESTRY 

RELATIVE TO SOIL SURVEYS 



MEMORANDUM OF UNDERSTANDING 

This Memorandum of Understanding is between The Department of Soil and 

Water Conservation, hereinafter called The Department; The Division of Soil 

Science; The Forest Resources Survey Office, hereinafter called The Forestry 

Resources Office; and The Agricultural Project Services Center, hereinafter 

called The Service Center. 

This Memorandum recognizes the joint and individual responsibilities of 

the four parties in making cooperative soil survey in Nepal. These surveys 

are part of the National Soil Survey Program. Soil surveys as used in this 

memorandum include the determination of important characteristics of soils; 

the classification of soils into defined and described taxonomic units; the 

establishment of the limits of these taxonomic units; the plotting of the 

soil boundaries on maps; the description and correlation of these map units; 

the interpretation of the maps and other data obtained in the surveys; the 

publication of the naps; the publication of reports; and investigations in 

soil genesis, morphology and classification. 

General Purposes 

Soil surveys are needed to determine accurately the nature, distribution 

and extent of,the various kinds of soils. They contribute to a knowledge of 

the soil resources of Nepal. Combined with the information on the properties, 

interrelationships and behavior of soils obtained through research and through 

the experience of engineers, farmers, range specialists, forest land managers 

and others, they provide a geographical basis for efficient and prudent use of 

soils. They provide data on which to base decisions for planning in both 

urban and rural areas. 

This Memorandum is to: 

1. Provide for cooperative efforts in the development and utilization 

of soil surveys in Nepal; 

2. Assure that all phases of the soil survey program, including that 

for forested lands, are given adequate attention; and 

3 .  Strive for maximum utilization of resources of all parties working 

toward a common goal. 



It i s  MUTUALLY AGREED t h a t :  

1. S o i l  surveys a r e  t o  be made coopera t ive ly  according t o  sound 

s c i e n t i f i c  and t e c h n i c a l  s tandards  i n  accord wi th  a n a t i o n a l  system 

of s o i l  c l a s s i f i c a t i o n s ,  c o r r e l a t i o n  and nomenclature a s  developed 

by The National  S o i l  Survey Program; 

2 .  A l l  new coopera t ive  s o i l  surveys conducted i n  Nepal by t h e  p a r t i e s  

t o  t h i s  Memorandum s h a l l  be c a r r i e d  out  i n  accordance wi th  procedures  

contained i n  t h i s  Memorandum. When s o i l  surveys a r e  i n i t i a t e d  o u t s i d e  

t h e  procedures contained i n  t h i s  Memorandum, t h e  i n i t i a t i n g  agency 

s h a l l  inform t h e  o the r  s i g n a t o r i e s  t o  t h e  Memorandum of such p l ans  

before  t h e  survey i s  s t a r t e d ;  

3. P a r t i e s  t o  t h i s  Memorandum s h a l l  expedi te  s o i l  surveys made wi th in  t h e  

terms of t h e  Memorandum and w i l l  seek t o  con t inua l ly  improve t h e i r  

q u a l i t y  and use fu lnes s  t o  t h e  end t h a t  t h e  resources  a v a i l a b l e  f o r  

s o i l  surveys w i l l  make t h e  maximum con t r ibu t ion  f e a s i b l e  t o  a l l  

p o t e n t i a l  u s e r s ,  inc luding  farmers ,  land use  p lanners ,  engineers ,  

s a n i t a r i a n s ,  land a p p r a i s e r s ,  l and  developers ,  r e c r e a t i o n  and park 

p lanners ,  a r c h i t e c t s ,  f o r e s t e r s ,  range s p e c i a l i s t s ,  w i l d l i f e  s p e c i a l i s t s  

and o the r s ;  

4 .  P a r t i e s  t o  t h i s  Memorandum s h a l l  cooperate  i n  e s t a b l i s h i n g  and updat ing 

p r i o r i t i e s  of a r e a s  needing s o i l  surveys and i n  scheduling surveys 
1 

according t o  agreed upon c r i t e r i a ,  inc luding  adequate lead  time; 

5 .  P a r t i e s  t o  t h e  Memorandum w i l l  cooperate  i n  keeping s o i l  survey 

a c t i v i t i e s  w i th in  t h e  framework of The National  S o i l  Survey Program, 

inc luding  s o i l  c o r r e l a t i o n s  and i n t e r p r e t a t i o n s .  

6 .  P a r t i e s  t o  t h i s  Memorandum s h a l l  cooperate  i n  i n i t i a l ,  p rogress  and 

. f i n a l  soi l -survey f i e l d  reviews and i n  legend review i n  p rog res s ive  

survey a r e a s  according t o  t h e i r  i n t e r e s t s  o r  degree of p a r t i c i p a t i o n  

i n  t h e  survey; 

7. A l l  p a r t i e s  t o  t h i s  Memorandum w i l l  cooperate  i n  informing t h e  p u b l i c  

regard ing  progress  of s o i l  survey ope ra t ions  and about t h e  use  of 

publsshed s o i l  surveys;  



8. All parties to this Memorandum will cooperate in the preparation of 

educational materials such as brochures, pamphlets, circulars, and 

similar material about soils and their use; 

9. This Memorandum of Understanding is to define in general terms the 

basis on which the agencies concerned will cooperate and does not 

constitute a financial obligation to serve as a basis for expenditures. 

The responsibilities assumed by each of the cooperating parties are 

contingent on funds being available from which expenditures may legally 

be made. Each party will administer its own funds in accord with its 

rules and regulations; 

10. Parties to this Memorandum shall be free to use in official correspondence 

any of the results obtained in the surveys made under this agreement 

giving due credit to the other agencies. Publications may be independent 

or joint as agreed upon. In case of failure to agree as to the manner 

of publication or to the interpretation of results, any of the cooperating 

agencies may publish data or reports after due notice and submission 

of the proposed manuscript to the others. In such instances, the 

agency publishing the data will assume full responsibility for any 

statement on which there is a difference of opinion; 

11. Adminstrators from each agency signatory to this Memorandum will appoint 

apprppriate staff members to constitute a technical committee and meet 

at least once each calendar year. Members of the staffs of these 

agencies and other interested people shall also be invited to participate. 

This technical committee will act on matters incident to the purpose 

of this Memorandum; will consider recommendations for meeting the needs 

of users of soil-survey information; and will appoint advisory committees 

as needed. Each year the committee will elect its chairman. The 

committee will review progress of the soil survey program and present 

annual plans, with schedules, and make recommendations for improvement 

of the overall program; and 

12. This Memorandum of Understanding shall become effective when signed by 

all signatories and shall remain in effect indefinitely, but may be 

modified by mutual agreement among the parties in writing. It may be 

discontinued at the request of any party. Requests for termination or 

any major change shall be submitted to the other parties not less than 

60 days in advance of the effective date desired. 



Under the PROVISIONS OF THIS MEMORANDUM, THE DIVISION OF SOIL SCIENCE 

AGREES : 

1. Provide leadership in soil characterization by providing facilities, 

supplies and personnel for procuring laboratory data in Nepal, in 

addition to that provided by The Department and Forest Resource 

Office as needed for interpretations, classification and correlation. 

2. Provide leadership in soil correlations and interpretations within 

The Division of Soil Science soil-survey areas in preparation of standard 

soil-series descriptions and interpretation sheets and preparing soil 

survey'manuscripts 5or publication, all in cooperation with the signatory 

agencies ; 

3. Provide leadership in carrying out the initial, progress and final 

field reviews within The Division of Soil Science in cooperation with 

the other agencies of this agreement; 

4 .  Provide leadership in the development and amendment of the mapping 

legend for each Division of Soil Science survey being surveyed 

cooperatively within the standards of The National Soil Survey Program; 

5. Provide leadership in and cooperate with other agencies in informing 

the public regarding progress of soil-survey operations and about the 

use of published soil surveys; 

6. Prov!ide leadership and cooperate with other agencies in the preparation 
i 

of educational materials such as brochures, pamphlets, circulars and 

similar material about soils and their use; 

7. Cooperate in establishing and updating priority lists of soils to be 

studied for charcterization or special studies; 

8. Cooperate in the development and amendment of the mapping legend for 

each progressive survey being conducted cooperatively within the 

standards of The National Soil Survey Program. 

9. Cooperate in preparing soil profile descriptions and mapping unit 

descriptions and in the sampling of soils for research, educational 

and interpretive purpoees; a d  

10. Provide training for soil scientists employed by The Division of Soil 

Science and other agencies as appropriate. 



Under the PROVISIONSOF THIS MEMORANDUM, THE FORESTRY RESOURCES OFFICE 

AGREES TO : 

1. Provide leadership in assembling soils and productivity information 

for Nepal soils with the goal of improving the standards and 

guidelines for soil survey in forested areas and providing the best 

possible woodland interpretations; 

2. Cooperate in soil characterization studies to identify soil features 

that are predictive of forest production an? rangement opportunities 

and by providing facilities and personnel for procuring laboratory 

data for forest soils in addition to that provided by The Division 

of Soil Science and The Department; 

3.  Provide leadership in the development and amendment of the mapping 

legend for each progressive survey in forested areas being surveyed 

cooperatively within the standards of The National Soil Survey Program; 

4.  Cooperate in preparing soil-profile descriptions and mapping-unit 

descriptions and in sampling of soils for research, educational and 

interpretive purposes; 

5 .  Provide leadership in the preparation of interim and final soil 

survey reports for soil surveys in forested areas; 

6. Provide training for soil scientists employed by the Forestry 

Resources Office and other agencies as appropriate; 
C 

7. 21 His ~ajesty's ~overnment's National Forests, cooperate with other 

parties to this Memorandum in the development and amendment of the 

mapping legends, within the standards of The National Soil Survey 

Program; 

8. Cooperate with other parties to this Memorandum in all other aspects 

of soil survey operations, including the preparation of soil survey 

manuscripts and soil correlation; 

Under the PROVISIONSOF THIS MEMORANDUM, THE SERVICE CENTER AGREES TO: 

1. Provide leadership in The Service Center soil surveys in carrying out 

the initial, progress and final field reviews in cooperation with 

the other agencies to this agreement; 

2. Provide leadership in soil correlations and interpretations within 

The Service Center soil survey areas in the preparation of standard 



s o i l - s e r i e s  d e s c r i p t i o n s  and i n t e r p r e t a t i o n  s h e e t s  and prepar ing  

soi l -survey manuscripts  f o r  pub l i ca t ion ,  a l l  i n  cooperat ion wi th  

s igna to ry  agencies ;  

3. Develop work p lans  and amendments when needed f o r  Serv ice  Center 

a r e a s  being surveyed, w i th in  t h e  s tandards  of The National  S o i l  

Survey Program; 

4 .  Provide l eade r sh ip  i n  t h e  development and amendment of t h e  mapping 

legend f o r  each Serv ice  Center survey being surveyed coopera t ive ly  

wi th in  t h e  s t anda rds  of The National  S o i l  Survey Program; 

5. Provide l eade r sh ip  i n  t r a i n i n g  s o i l  s c i e n t i s t s  employed by The 

Serv ice  Center and o t h e r  agencies  a s  app ropr i a t e ;  

6 .  Cooperate i n  e s t a b l i s h i n g  and update  p r i o r i t y  l ists of s o i l s  t o  be 

s tud ied  f o r  c h a r a c t e r i z a t i o n  o r  s p e c i a l  s t u d i e s ;  

Under t h e  PROVISIONS OF THIS MEMORANDUM, THE DEPARTMENT AGREES TO: 

1. Provide l eade r sh ip  i n  Resource Conservation and U t i l i z a t i o n  s o i l  

surveys i n  ca r ry ing  ou t  t h e  i n i t i a l ,  p rogress  and f i n a l  f i e l d  reviews 

i n  cooperat ion wi th  t h e  o the r  agencies  t o  t h i s  agreement; 

2.  Provide l eade r sh ip  i n  s o i l  c o r r e l a t i o n s  and i n t e r p r e t a t i o n s  wi th in  

Resource Conservation and U t i l i z a t i o n  so i l - survey  a r e a s  i n  t h e  

p repa ra t ion  of s tandard  s o i l - s e r i e s  d e s c r i p t i o n s  and i n t e r p r e t a t i o n  

s h e e t s ,  and prepar ing  soi l -survey manuscripts  f o r  pub l i ca t ion ;  a l l  
1 

i n  cboperat ion wi th  s igna to ry  agencies ;  

3 .  Develop work p l ans  and amendments when needed f o r  Resource Conservation 

and U t i l i z a t i o n  a r e a s  being surveyed wi th in  t h e  s t anda rds  of The 

Nat iona l  S o i l  Survey Program; 

4 .  Provide l eade r sh ip  i n  t h e  development and amendment of t h e  mapping 

legend f o r  each Resource Conservation and U t i l i z a t i o n  survey being 

surveyed coopera t ive ly ,  w i th in  t h e  s tandards  of The Nat iona l  S o i l  

Survey Program; 

5 .  Provide l eade r sh ip  i n  t r a i n i n g  s o i l  s c i e n t i s t s  employed by Resource 

Conservation and U t i l i z a t i o n  and o t h e r  agencies  a s  app ropr i a t e ;  

6. Provide l eade r sh ip  i n  encouraging d i s t r i c t  s o i l  and water  conserva t ion  

committees through The National  S o i l  and Water Conservation Committee 

t o  support  t h e  s o i l  survey and i t s  uses ;  



7. Cooperate in establishing and updating priority lists of soils 

to be studied for characterization or special studies; 

Signed 

Director General 
Department of Agriculture 

Signed 

Chief Conservator of Forests 
Department of Forestry 

Signed 

Director General 
Department of Soil and Water 
Conservation 

Signed 

Executzve Director 
Agricultural Projects Service 
Center 

Date 

Date 

Date 

Date 
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SOIL SURVEY FLOW CHART 
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SOIL SURVEY ORGANIZATION AND STAFFING 

S o i l  S c i e n t i s t  
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B.Sc. Degree 
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B.Sc. Degree 
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Attachment 14 
- - 

Soil-Survey Costs 

11 Person days of employment. 
21 Progress. 
31 Cost i n  thousand do l la r s .  

Cost includes: professional ,  technical, unskil led labor;  s o i l  survey f i e l d  equipment; l ab  equipment; and publishing 
and cartographic costs  f o r  soil-survey repor ts .  
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IMPOUNDMENTS AND FERRIES 
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I. IMPOUNDMENT SITE SELECTION CRITERIA 

(For Sites Over About One Sq. Km. Drainage Area) 

Reservoir site selection should be based on a consideration or evaluation 

of the items outlined below. For some selection criteria, information will 

not be readily available for evaluations. For those items, sites might be 

considered equal in suitability pending further information. A site's lack 

of suitability or a single important item may cause it to be rejected. The 

list may not be inclusive; other items influencing selection may become 

apparent during site evaluations and designs. Certain items will be judged 

more important than others in making selection decisions. Sound judgment 

is needed in in-site evaluations and in placing relative importance on each 

item. The items outlined below may be used as a guide or checklist in 

stimulating thinking and discussions before final site selections. Some 

favorable or adverse site conditions may be translated into decreased or 

increased installation and/or maintenance costs, making economic evaluations 

an important basis for site selection. 

1. Needs and Potential Uses in Area of Site 

a. Domestic and livestock water supply; 

b. 1,rrigation water supply; 

c. Hydroelectric power; 

*d. Fish production; 

e. Flood control; 

f. Sediment reduction in critically eroding areas; and 

g. Recreation and tourism. 

2. Site Location Suitability 

a. Nearness to areas of need; 

b. Accessibility for construction, maintenance, fishing; 

c. Socioeconomic disruptions at impoundment site; 

d. Preferences of local residents; 

*e. Environmental effects of impoundment installations; 

3. Physical and Economic Site Suitability 

a. Water yield potential; l/ 

b. Reservoir sedimentation potential; 11 



Dam-site and reservoir waterholding potentiai; 

Fill material availability and suitability;21 

Ratio of watershed size (or watershed potential) to impoundment 

volume needed; 

Dam site foundation suitability; 

Presence of geologic anomalies such as faults; 

Lanslide potential; 

Earthquake potential; 

Safety classification based on downstream damage potential in 

the event of dam or spillway failures; 

Runoff water quality (existing or with planned watershed land 

treatment, e.g., livestock exclusion). 

Comparative unit costs or other indicators of economic suitability 

such as item - e above, fill volume to storage ratio, etc. 
* 
These (and perhaps other) items may need to be estimated to be 
approximately equal for each site unless specific information 
is available for an individual site. More precise evaluations 
may be warranted later. 

11 Depends on watershed land use, soils, slopes, watershed shape, etc. 

21 Nearness to site, imperviousness, rock sources etc. 



11. RECOMMENDATIONS ON TYPE OF LARGER IMPOUNDMENT 

A. Use of Hydraulic Design Classification 

The impoundments should be combination storage and detention facilities 

of permanent storage for sediment and water and temporary storage for flood 

runoff. Temporarily stored water would be released through an ungated outlet 

at controlled rates. Other stored water would be released through gated 

outlets at times and rates to satisfy the intended uses. The dams should 

be designed not to be overtopped. Maximum design flows would be carried 

through rock and/or vegetated earth emergency spillways located in the abutments 

at the ends of the dams or through a concrete gravity or concrete chute section 

in a rockfill or earthfilldam. 

B. Construction Materials Classification 

The dams should be constructed of the most readily available materials 

at the sites. With the apparent general scarcity of earth-borrow materials, 

rolled earthfill dams may not be feasible at most sites. Rock materials from 

emergency spillway excavations, gravel, deposition areas, quarries or other 

sources may need to be used in conjunction with an impervious earth membrane. 

If emergency spillway excavation is too costly because of the steepness of 

abutments or the nature of the materials in them, concrete gravity or concrete 

chute spillway sections may need to be used. 

* 



111. COST DISCUSSION--LARGER IMPOUNDMENTS 

To gain insight about the range of expected costs of impoundments, a 

site on the Ludi Khola with 13.8 square km catchment area was studied. Basic 

information was developed from a 100-foot contour interval map with a scale 

of 1:63,360. The estimates made from the basic information are therefore 

preliminary only. The sediment storage requirement was estimated to be 

75 watershed millimeters. Normal pool sizes that were considered vary from 

19 to 23 hectares, corresponding to 45 to 100 watershed millimeters of 

impoundment volume. Flood storage of 70 to 100 watershed millimeters was 

included in each hypothetical design. 

For the rolled earthfill or rockfill dams studied, estimated fill volumes 

for the site range from 900,000 to 2,400,000 cubic meters, according to the 

storage volumes provided. Construction costs are estimated to range from 

$2,900,000 to %5,400,000. Site investigations, designs, construction inspection 

and contract services costs are estimated to be $740,000 to $1,000,000. From 

cursory land value discussions, land costs appear to range from $70,000 to 

$100,000. Total installation costs of impoundments at the site appear to 

range from about $3,750,000 to $6,500,000. Yearly maintenance costs for 

the dam and reservoir area (averaged over the useful life of the facility) are 

estimated to rqnge from $11,000 to $15,000. At five percent interest and a 

useful impoundment life of 50 years, the average annual cost vould total 

$216,000 to $371,000. 

Unit costs for the site studied are estimated to range from $.90 to $1.10 

per cubic meter of water storage capacity in the normal pool plus flood pool. 

Total installation costs, when applied to the water storage capacity of the 

normal pool only, are estimated to range from $2.30 to $2.70 per cubic meter. 

For each square kilometer of catchment area, total annual costs (amortized 
11 installation plus maintenance costs) are estimated at $15,700 to $26,900 ). 

Since the cost estimates are based on very limited data, they should be 

regarded aspreliminary and for discussion only, and not accurate measures of 

final costs for the site studied. 

-- 

11 At an interest rate of five percent and an estimated useful life of 
impoundment of 50 years. 



Economies of s c a l e  would l i k e l y  apply t o  r e s e r v o i r  s i t e s  w i th  l a r g e r  

catchment a r e a s .  For example, t h e  Phewa dam s i t e  near  Pokhara has  an es t imated  

cons t rud ion (on1y)  c o s t  of $2,640,000. This  i s  about $.20 p e r  cubic  meter 

of a c t i v e  s to rage  i n  t h e  r e s e r v o i r .  ( l a t e s t  i n d i c a t i o n s  a r e  t h a t  f i n a l  

c o s t s  w i l l  s u b s t a n t i a l l y  overrun t h e  e s t ima te . )  The catchment a r e a  of t h e  

s i t e  i s  120 square k i lometers  and t h e  maximum pool  a r e a  i s  670 hec t a re s .  

Accordingly, i t  may be expected t h a t  l a r g e r  impoundment s i t e s  (with catchment 

a r e a s  of about 50 square k i lometers  and over) would c o s t  l e s s  p e r  u n i t  volume 

of s to rage  capac i ty .  



I V .  RECOMMENDATION ON WATER-POWERED STREAM FERRIES 

Water-powered stream f e r r i e s  appear t o  have appl ica t ion  on l a r g e r  

streams i n  the  p ro jec t  a reas  where a e r i a l  cables o r  suspension foo t  bridges 

a re  used or  planned. A f e r r y  can be b u i l t  and operated a t  a m a l l  f r a c t i o n  

of the  cos t  of a suspension foo t  bridge and more sa fe ly  than an a e r i a l  cable 

of the  type now i n  use i n  some locat ions .  A f e r r y  provides employment f o r  

opera tors ,  i s  r e a d i l y  re located  i f  t r a f f i c  needs o r  stream condit ions 

change, and can successful ly  be operated a t  varying stream-flow r a t e s .  

Numerous favorable f e r r y  loca t ions  appear t o  e x i s t  on streams of about 

30 t o  over 100 meters wide. A t  some s i t e s ,  the  stream channel may need t o  

be prepared f o r  f e r r y  operat ion by removing any l a r g e  rocks o r  o ther  obs t ruct ions .  

F e r r i e s  a r e  normally located i n  s t r a i g h t  stream segments devoid of excessive 

turbulence or  r e l a t e d  hazards. 

A water-powered f e r r y  i s  operated by placing a r e s t r a i n i n g  cable across 

the  stream a t  approximately water l e v e l .  The upstream end of the  f e r r y  

i s  inc l ined i n  the  d i r e c t i o n  of boat t r a v e l ,  and the  force  of the  water 

ac t ing  on the  boa t ' s  s i d e s ,  bottom, and k e e l  d r ives  i t  across the  stream. The 

sketch i l l u s t r a t e s  the  p r i n c i p l e s  of operat ion.  



Fer ry  s i z e  should r e f l e c t  passenger and f r e i g h t  requirements  and stream 

cond i t i ons  a t  t h e  site. On streams used f o r  r e c r e a t i o n  o r  o the r  boa t ing ,  

warning s i g n s  should be placed upstream from t h e  f e r r y  s i t e .  Design should 

inc lude  p rov i s ions  t o  lcwer t h e  r e s t r a i n i n g  cab le  t o  p a s s  s t ream t r a f f i c  or 

when t h e  f e r r y  i s  no t  i n  use. 

A p i l o t  program, wi th  expe r t  des ign ,  cons t ruc t ion  and ope ra t ion  h e l p ,  

should be used u n t i l  Nepalese become experienced i n  us ing  water-powered 

f e r r i e s .  The program could then  be expanded as needs warrant .  
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I. PURPOSE OF TRIP 

Helicopter over f l i gh t  of the  Daraundi catchment area t o  acquaint SCS 

Team' with w e r a l l  land u s e ,  topography , drainage pat terns ,  problems and 

opportunit ies .  One maj or object ive was t o  s e l e c t  a poss ib l e  typ ica l  

. tr ibutary catchment area that  could be used a s  a " f i r s t - s tar t"  project  f o r  

resource conservation and u t i l i z a t i o n .  



11. TIMING AND PERSONNEL INVOLVED 

John Geter ,  SCS Team Leader,  and John Firebaugh,  Design Engineer,  were 

accompanied by Mervin Stevens, S o i l  and Water Conservation o f f i c e r ,  USAID, 

and Krishna Manandhar, I r r i g a t i o n  Engineer,  HMG, on J u l y  11 leaving  Kathmandu 

a t  10:30 and r e tu rn ing  a t  13:OO. On J u l y  12 ,  Dean Harr i son ,  Resource Planner ,  

and Gerald Richard, S o i l  S c i e n t i s t ,  were accompanied by Edward Vickery, Executive 

Di rec to r ,  SECID, and Krishna Manandhar, I r r i g a t i o n  Engineer,  HMG, l eav ing  a t  

10:30 and r e tu rn ing  a t  13:30. 



111. GENERAL 

A s  a whole, i t  was observed t h a t  t h e  land and a s soc ia t ed  resources  of 

t h e  Daraundi catchment a r e a  have not  been a s  severe ly  exp lo i t ed  a s  those  of 

t h e  Kulekhani a r e a  and a s  much a s  t h e  a r e a  observed on t h e  road t r i p  t o  

Kulekhani and t h e  h e l i c o p t e r  t r i p  t o  Daraundi. Much of t h e  a r e a  appeared 

t o  have an adequate vege ta t ive  c w e r  of brush, t imber o r  g ra s s ,  a l though 

probably i n  a poor s t a t e  of u t i l i z a t i o n .  C r i t i c a l  e ros ion  a r e a s  were considerably 

fewer i n  number and smaller  i n  s i z e  than those  observed on other  f i e l d  t r i p s .  

Extensive a r e a s  of range pas tu re  and grazing l ives tock  were not  observed. In  

t h e  one a r e a  v i s i t e d  on t h e  ground, i t  was learned  t h a t  l i ves tock  were confined 

t o  s t a b l e s  and fed hand-harvested forage.  Even though eros ion  c o n d i t i m s  i n  

t h e  Daraundi catchment a r e a  may not  be a s  severe  a s  observed elsewhere, i t  

does present  an exce l l en t  opportuni ty t o  implement a resource conservat ion 

and u t i l i z a t i o n  program t h a t  can r eve r se  t h e  t rend  of adverse resource exp lo i t a -  

t i o n .  I n  f a c t ,  a s  a " f i r s t - s t a r t "  p r o j e c t ,  i t  i s  probably b e s t  t o  s e l e c t  an 

a r e a  less seve re ly  explo i ted  because t h e  adverse e x p l o i t a t i o n  w i l l  be much 

e a s i e r  t o  r eve r se  and p o s i t i v e  r e s u l t s  w i l l  come quicker  and w i l l  be more 

dramatic.  

The fol lowing observa t ions  by i tems a r e  presented:  

A. Impoundment S t ruc tu res  

1. .Large Tributary Impoundments. 

The drainageways appear t o  present  phys ica l  oppor tun i t i e s  f o r  

mul t ip l e  purpose impoundments s t r u c t u r e s ,  many without major inundation 

of crop land. The most s e r i o u s  problems w i l l  be t h e  a v a i l a b i l i t y  of f i l l  

m a t e r i a l  and s i te  l o c a t i o n s  f o r  emergency spi l lways.  Neither  of these  

problems could be analyzed on t he  f i e l d  t r i p .  It appears  f o r  t h e  c o s t ,  

cons t ruc t ion  methods, minimization of emergency sp i l lway problems, and 

machinery a v a i l a b i l i t y  and use ,  t h a t  flood-water retarding-type s t r u c t u r e s  

would be t h e  most p r a c t i c a l .  Flood-water r e t a r d i n g  s t r u c t u r e s  inco rpora t e  

r e l a t i v e l y  mnall condui t s  of concre te  or concre te  p ipe  i n  conjunct ion with 

h igh  volumes of temporary runoff s to rage  and simple emergency spi l lways.  

The l a r g e  t r i b u t a r y  impoundment would have many b e n e f i c i a l  uses  such 

as power genera t ion ,  i r r i g a t i o n ,  water  supply, f lood  reduct ion ,  sediment 

c o n t r o l  and f i s h e r y .  



2. Small Tributary Impoundments. 

Opportunities also exist for smaller upland storage impoundments. 

These would be located on smaller tributaries or at the upper ends of 

large tributaries where topography permits. It is envisioned that such 

impoundments would be less than 0.4 hectares in size with maximum depths 

less than five meters. The primary purpose of these impoundments wmld 

be water supply for households and livestock, but could have many other 

beneficial uses such as erosion and sediment control for pre- and post- 

monsoon irrigation of small areas, fishery and torrent control. 

These small tributary structures could be constructed by local 

labor with technical assistance from RCUP. The only nonsite construction 

material needed would be pipe for principal spillway and water drainage. 

Availability of fill material and site location for emergency 

spillways would be the maj or problems. 

3. Hilltop Ponds. 

Hilltop and ridgetop ponds also appear to have good potential. There 

are many cases where a saddle or other gentle sloping exists along a ridge 

top that provide an opportunity for small ponds for livestock and domestic 

water supply. These ponds and their associated earthfill embankments 

would be contructed utilizing the cut and fill methods. The embankment 

would be constructed from earth material excavated from the impoundment 

area. Water would fill the excavated area and also be impounded against 

the embankment. This method greatly increases the storage volume over 

the simple excavated pit. 

Each pond would require a collection system of diversions to divert 

runoff water from a properly-sized catchment area into the pond. To 

reduce sediment and other pollutants from entering the pond, the entire 

catchment area should have an excellent vegetative cover. Livestock 

exclusion from the catchment area would be an essential practice. 

It is envisioned that these ponds would be leass than 0.1 hectare 

in surface area and less than three meters maximum depth. One such pond 

could easily store 75,000 liters and provide household and livestock 

water for one family during the dry season as well as being a convenient 

storage during the monsoon. 



Ponds could be cons t ruc ted  wi th  l o c a l  l abo r  w i t h  minimal o t h e r  

i npu t s .  Once t h e  ccxlstruction techniques a r e  demonstrated and some e x p e r t i s e  

developedwith t h e  l o c a l  farmers ,  t h e  ponds could be cons t ruc ted  wi th  

l i m i t e d  t e c h n i c a l  a s s i s t a n c e .  

Th i s  same type of construct ionmay a l s o  be used on t h e  h i l l s i d e s  

where t h e  s lopes  a r e  f l a t  enough t o  permit such cons t ruc t ion .  The 

extreme upper end of drainways would be t h e  a r e a s  of h ighes t  p o t e n t i a l .  

S i t e  s e l e c t i o n  f o r  water  holding c a p a b i l i t y  would be a major considera-  

t ion .  

8 .  I r r i g a t i o n  P o t e n t i a l s  

It appears  t h a t  a r e a s  r e a d i l y  adapted t o  i r r i g a t i o n  have a l r eady  been 

developed. However, w i th  t h e  abundant water  supply,  many more d i f f e r e n t  a r e a s  

could be developed. Impoundments f o r  i r r i g a t i o n h a v e a l r e a d y  been d iscussed .  

I n  a d d i t i o n  t o  impoundments, s t ream d ive r s ion  development has  good p o t e n t i a l .  

A concerted e f f o r t  should be made t o  a t  l e a s t  u t i l i z e  a l l  p e r e n n i a l  s t reams.  

Nonperennial s t reams could a l s o  be developed f o r  paddy i r r i g a t i o n  dur ing  

monsoon and i r r i g a t i o n  f o r  seeding of wheat and subsequent i r r i g a t i o n s  a s  long 

a s  t h e  water  supply i s  a v a i l a b l e .  

C. Cropland Erosion and Control  

Cropland e ros ion  was observed t o  be c r i t i c a l .  A l l  h i l l s i d e  cropping i s  
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on s t e e p  s lopes  and s o i l  movement is  extremely h igh ,  poss ib ly  25 m /ha pe r  

year  o r  higher:  Most i f  no t  a l l  of t h e  cropland i s  being used beyond i ts  

capac i ty  t o  s u s t a i n  product ion.  Breaking n a t u r a l  s l o p e s  by bench t e r r a c i n g  

is the only possible salvation for continued crop production, and it is an 

a c u t e  need. Erosion from poorly contructed r i s e r s  and s loughing of r i s e r s  

c o n t r i b u t e  cons iderably  t o  s o i l  movement. Any program t o  cons t ruc t  bench 

t e r r a c e  should inc lude  s lop ing  of t h e  r i s e r s  t o  a t  l e a s t  0.5:l .  An added 

b e n e f i c i a l  e f f e c t  of s loped r i s e r s  would be t h e  a d d i t i o n  of a r e a  f o r  product ion 

of forage  g ra s ses .  On s t e e p  s lopes ,  t h e  s u r f a c e  a r e a s  of r i s e r s  can equal  o r  

exceed t h e  a r e a  i n  t h e  bench, bu t  t h e  r i s e r  has  t o  have a s l i g h t  s lope  t o  s u s t a i n  

growth t o  grasses .  

D. A g r i c u l t u r a l  Crop Product ion 

It was apparent  t h a t  crop land  was i n  a cont inuous grain- type r o t a t i o n  and 

product ion  extremely low. I n  f a c t ,  i n  a number of c a s e s  i t  i s  hard t o  v i s u a l i z e  



how t h e  product ion can g r e a t l y  exceed seed used and t h u s  how continued cropping 

i s  f e a s i b l e .  Severa l  t h i n g s  c o n t r i b u t e  t o  t h e  low product ion:  (1) The 

g r e a t e s t  problem i s  t h e  low f e r t i l i t y  of t h e  cropland. Erosion and reshaping 

has  e l imina ted  t h e  t o p s o i l .  Product ion i n  t h e  s u b s o i l  without  proper  s o i l  

amendments is  l i k e  i t  is anywhere i n  t h e  world, very  poor; (2)  Nothing i s  

being done from t h e  c ropp ingsys t em s tandpoin t  t o  improve t h e  f e r t i l i t y .  The 

small  amount of manure o r  compost app l i ed  does l i t t l e  good. It is  doubt fu l  

t h a t  more than  2.0 t o n s  pe r  hec t a re  a r e  a v a i l a b l e  where twenty-five t o n s  

would be i n  t h e  o rde r  of need; (3)  Few legumes were observed i n  product ion;  

(4) Corn p l a n t  popula t ion  was observed t o  be very  low and decreases  r a p i d l y  

w i t h  increased  s lope  of t h e  bench t e r r a c e s .  The only  source of seed i s  from 

n a t i v e  s tock  and has  degenerated t o  a  very low q u a l i t y .  Improvement i n  cropping 

systems, t e r r a c i n g  and increased  f e r t i l i t y  could r e t u r n  b e n e f i t s  s e v e r a l  t imes 

g r e a t e r  than c o s t .  

E. Range, Pas tu re  and Grazed Woodland 

One b r i e f  cursory  review of t h e  Daraundi catchment a r e a  revea led  some 

s e r i o u s  s o i l  e ros ion  problems on range,  p a s t u r e  and grazed woodland. Much of 

t h e  a r e a  i s  too  s t e e p  t o  permit l i v e s t o c k  graz ing  without  causing s o i l  l o s s .  

A range and p a s t u r e  management system i s  v i t a l l y  needed on a l l  t h e  grazed 

a rea .  Based on proper  vege ta t ion - so i l  survey, t h e  system should inc lude  a  

de fe r r ed - ro t a t ion  grazing and hand-harvest system, l i v e s t o c k  exc lus ion  from 
4 

s e r i o u s l y  eroded a r e a s  and improved supplemental feed product ion programs i n  

t h e  farming a r e a s .  

Few a r e a s  were noted t h a t  needed g r a s s  reseeding.  It was f e l t  t h a t  t h e  

ma jo r i t y  of a r e a s  would recover  and h e a l  wi th  proper  p r o t e c t i o n  and managed 

graz ing  systems. Some of t h e  more c r i t i c a l  e ros ion  areas w i l l  need g u l l y  

p lugs  and h i l l s i d e  s t a b i l i z a t i o n  s t r u c t u r e s .  

A program of hand ha rves t ing  should be encouraged on l ands  having s l o p e s  

over 50%. Enrichment p l a n t i n g  of fodder ,  f u e l  and timber trees a r e  needed on 

much of t h e  area. Complete p l a n t a t i o n s  are needed i n  some a reas .  

Forage product ion can be increased  from 300 t o  400% by applying b a s i c  

management p r i n c i p l e s .  



Livestock improvement program o f f e r s  an e x c e l l e n t  oppor tuni ty  t o  i nc rease  

income a s  w e l l  a s  improve t h e  p r o t e i n ,  minera l  and v i tamin  l e v e l  of t h e i r  d i e t .  

F. "F i r s t -S t a r t "  Observat ions and Recommendations 

The t r i p  t o  t h e  a r e a  provided an oppor tuni ty  t o  observe t h e  many conserva- 

t i o n  problems and o p p o r t u n i t i e s  of t h e  a r e a ,  and t o  f i r m  up a previous  convic t ion  

t h a t  a proper  approach t o  developing resources  of t h e  a r e a  would be t o  start 

wi th  a small t y p i c a l  a r ea .  Successful  expansion could then  develop o r  be 

d i r e c t e d  from t h i s  a r e a  a s  t r a i n e d  persons  become a v a i l a b l e  and techniques 

a r e  developed. 

It might appaar t o  be only  a planned slow s t a r t ,  bu t  i t  is s i n c e r e l y  

be l i eved  t h a t  w i t h i n  a few y e a r s  t h e  successes  and b e n e f i t s  obtained would 

cause a snow-falling e f f e c t  and r ap id  expansion would be poss ib l e .  On t h e  

o t h e r  hand, s t a r t i n g  w i t h t h e e n t i r e  catchment a r e a  and having few, i f  any, 

s i g n i f i c a n t  successes  i n  t h e  f i r s t  few yearswould endanger acceptance and l i m i t  

expansion. 

Many t r i b u t a r i e s  t o  t h e  Daraundi Ka l i  were observed from t h e  h e l i c o p t e r  w i th  

a number of impoundments p h y s i c a l l y  poss ib l e .  Two t r i b u t a r i e s  were examined 

i n  more d e t a i l .  

The J h e l a  Kholi  i n  Simjung Panchaya to f f e r s  an oppor tuni ty  f o r  water  impound- 

ment and could t i e  i n t o  an i r r i g a t i o n  p r o j e c t  a l ready  i d e n t i f i e d  f o r  development, 

bu t  i t  is  loca(ted i n  t h e  upper p a r t  of t h e  a r e a  and o f f e r s  few advantages.  

The Ludi k h o l i  i n  Taranagar,  Bungkot, Raneswara, Ghairung and Bhogteni 

Panchayats probably o f f e r  t h e  b e s t  oppor tuni ty  f o r  mu l t ip l e  impoundment. There 

is also a wide range of agricultural activities in the area and consequently 

a l a r g e  number of b e n e f i c i a r i e s .  A l a r g e  a r e a  of r i c e  product ion was observed 

i n  t h e  r i v e r  bottom t h a t  could g r e a t l y  b e n e f i t  from d ry  season i r r i g a t i o n .  An 

a d d i t i o n a l  crop pe r  year  might be p o s s i b l e  from t h i s  i r r i g a t e d  a r e a  i f  year-round 

water  supply was a v a i l a b l e .  

The upland a r e a  i s  reasonably w e l l  p ro t ec t ed  w i t h  v e g e t a t i v e  cover,  and 

excess ive  e ros ion  was no t  observed. However, i t  was severe  enough t o  warrant  a 

conserva t ion  program t o  p r o t e c t  t h e  impoundments, ensur ing  a prolonged l i f e  

and enhancement of o v e r a l l  resource  u t i l i z a t i o n .  

The s i z e  and shape of t h e  Ludi catchment a r e a  is  s i m i l a r  i n  many r e s p e c t s  

t o  t h e  l a r g e r  Daraundi catchment a r ea .  Developing and implementing a r e sou rce  

conserva t ion  and u t i l i z a t i o n  program on t h i s  smal le r  t y p i c a l  catchment area 

would be a good " f i r s t - s t a r t "  oppor tuni ty  o f f e r i n g  s e v e r a l  advantages.  



It would be an a r e a  small  enough t o  manage by t h e  l i m i t e d  number of 

people ( l o c a l  and e x p a r t r i a t e )  a v a i l a b l e .  It would o f f e r  s i m i l a r  o p p o r t u n i t i e s  

and problems found i n  t h e  l a r g e r  a r e a  and g ive  everyone an oppor tuni ty  t o  

ga in  exper ience ,  t r y  out  methods, and work out  "bugs" i n  program e f f o r t s .  

It i s  t h e  most a c c e s s i b l e  of t h e  a r e a s  observed, w i th  a -new road being 

cons t ruc ted  through t h e  a rea .  A c c e s s i b i l i t y  i s  important because of t h e  need 

t o  t r a n s p o r t  m a t e r i a l  and machinery f o r  cons t ruc t ion .  Also, t h e r e  w i l l  be a 

l a r g e  number of people involved i n  t h e  " f i r s t - s t a r t "  e f f o r t  t h a t  w i l l  need 

ready acces s  t o  t h e  p r o j e c t  a rea .  A c c e s s i b i l i t y  is  necessary i n  provid ing  

t h e  v i s i b i l i t y  and demonstrat ion e f f e c t  which i s  a most e s s e n t i a l  f e a t u r e  of 

a " f i r s t - s t a r t "  e f f o r t .  

Much resource  inventory  information i s  needed on t h e  Ludi catchment a r e a  

and o t h e r  p o t e n t i a l  catchment a r e a s  before  a dec i s ion  and s e l e c t i o n  can be 

made. Ce r t a in ly  t h e  se l ec t ed  a r e a  should provide t h e  oppor tuni ty  t o  i n i t i a t e  

most of t h e  recommended conserva t ion  measures. It should a l s o  be where l o c a l  

farm l eade r sh ip  is  s t r o n g  and t h e r e  is  support f o r  t h e  program. 

A complete resource  development p l an  f o r  t h e  s e l e c t e d  a r e a  should be 

developed based on a resource  i n v e n ~ o r y  and o p p o r t u n i t i e s  f o r  conserva t ion  and 

u t i l i z a t i o n .  




