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SUMMARY AND. RECOMMENDATIONS ------- --- --------------- 

The agricultural sector is still the largest sector in the 

economy of Thailand, contributing to 17% of the Gross 

Domestic Product of the country and 30% of the total exports 

of the country. Within the agricultural sector, paddy is the 

single largest commodity. 'Rice exports forms about 1/3 of 

the total agricultural exports. 

However, the agricultural sector in Thailand is facing some 

critical times. Growth in the agricultural sector during the 

period 1982-1986 was only 2.1% per annum compared to the 

target of 4.4%. Paddy production has also remained rather 

stagnant since 1980 and paddy yield in Thailand is among the 

lowest in Asia. 

In order to expand paddy production, several measures have 

been undertaken including the introduction of high yielding 

varieties of paddy seeds, introduction of modern technology . 
and expanding the areas under irrigation. In 1986, the total 

accumulated irrigated area in Thailand was only about 24 

million rai or about 18% of the total' farm holdings in 
* 

Thailand. 

The Mae Nam Pranchantakham project area faced critical water 

shortages especially during the end o f  the wet season and 

the dry season. The project was conceived to reduce the 

(ix) 
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s u p p l y  o f  w a t e r  f r o m  t h e  r i v e r .  Due t o  t h e  c r i t i c a l  w a t e r  . . 

s h o r t a g e  e v e n  a f t e r  t h e  p r o j e c t  was i m p l e m e n t e d ,  t h e  main  

c r o p  o f  p a d d y  c o u l d  o n l y  b e  p l a n t e d  o n c e .  O u t p u t  f rom paddy  

f o r m s  a  m a j o r  s o u r c e  o f  income f o r  t h e  f a r m e r s .  On t h e  

a v e r a g e  p a d d y  f o r m s  54% o f  t h e  t o t a l  n e t  income o f  t h e  

farmers . l 

T h e  m a j o r  component  o f  t h e  p r o j e c t  works  c o n s i s t s  o f  t h e  

c o n s t r u c t i o n  o f  a  r i v e r  r e g u l a t o r  a n d  c a n a l s .  4 

d e m o n s t r a t i o n  p l o t  w a s  a l s o  p r o v i d e d  t o  e n a b l e  t h e  f a r m e r s  

t o  o b s e r v e  t h e  new i r r i g a t i o n  s y s t e m  a n d  f o r  t h e  

i n t r o d u c t i o n  o f  HYV o f  paddy  s e e d s .  

The p r o j e c t  was s t a r t e d  i n  1982 a n d  is  e x p e c t e d  t o  b e  

c o m p l e t e d  i n  1989. T o t a l  p r o j e c t  c o s t s  i s  e s t i m a t e d  t o  b e  

362,337,311 b a h t  a n d  o p e r a t i o n s  a n d  m a i n t e n a n c e  c o s t s  a t  

1,253,920 b a h t  p e r  annum. T h e  b e n e f i t s  f rom t h e  p r o j e c t  

would  b e  f r o m  t h e  n e t  i n c r e m e n t a l  b e n e f i t s  as a  r e s u l t  o f  
, 

h i g h e r  n e t  r e t u r n s  f r o m  i r r i g a t i o n .  

/ 

The farm b u d g e t  a n a 1 y s i . s  o f  c o m p a r i s o n s  b e t w e e n  t h e  r a i n f e d /  

t r a n s p l a n t e d  v s  i r r i g a t e d /  t r a n p l a n t e d  a n d  r a i n f e d /  

b r o a d c a s t i n g  v s  i r r i g a t e d /  b r o a d c a s t i n g  shows t h a t  t h e  n e t  

p r o f i t  / r a i  w a s  h i g h e r  f o r  t h e  i r r i g a t e d  a r e a s .  . A  b e n e f i t  

c o s t  a n a l y s i s  shows t h a t  t5e p r o j e c t . ,  f rom a n  e c o n o m i c  p o i n t  

o f  v i e w  w a s  n o t  f e a s i b l e ,  s i n c e  t h e  BC r a t i o  w a s  o n l y  0.142. 

( X I  
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A proposed cropping pattern was recommended, with the 

introduction of tree crops such as mango and the 

introduction of dry season crops. A better BC ratio of 1.093 

was observed, with a internal rate of,return of 12.69% 

However, before the new proposed cropping pattern can be 

established, certain recommendations are suggested which ' 

needs further detailed studies to enable the project to 

achieve its desired economic benefits. The recommendations 

.are : . 
, 

i) A feasibility study to determine the viability of 

the construction of a reservoir upstream to store water 

during the dry season. 

i i )  Introduction of HYV paddy seeds which are also fast 

maturing so that the wet season crops can mature faster 

to'enable the dry season crops to take advantage of the 

residual water available. 

i i i )  An organized water user organisation to ensure 

efficient water distribution especially during the dry 

season and minimize water losses. 

iv) Extension services to promote drought-resistant dry 

, season crops. 

(xi> 
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IS, PRt:)JECT AREA AND DESCR1PT:LON --------- ---- --- ----------- 

5.1. Locst.iwn 
- 

Mae Nam Pr-acharit.akham I r r i g a t i o n  P r o j e c t  i s  s i t u a t e d  i n  t h e  

east-er-n pi3r-t. o f  t h e  Cent ra l  Region of Thailand, i n  the - 

p?ovinc:c o f  Prac:hinkuri i n  the  d i s t r i c t  o f  Pr-3c:ha-~takham. ( 

see Map 1) The pro ject .  area is access ib le  by a good macadam 

I or1 the  main highway f r-nm Bangkok arid i s  about. 1E:O km 

From Bangkok, 

\ 

C i- ... ). . A : .  Clima te 

Th:? c .? imalr ic  c o n d i t i o n  o f  t.he prujec. t nr-ea i s  t r -OF LC.;~:I . 

:1r11-111a.l average r a i n f a l l  r -  the per i rx j  1 - ' 7 5  i s  

te:irc,r-ded as 2,(35d mm. The 'Average ni,lmt:er of r.:kir~y days i n  ,:I 

year it; t-ec:vt-d~isd as 141. The r - a i r :  d is t r - i icwt ion i s  

~,ir~imr:,dal irr charaet.et-, w i t h  near l y  '?r3% of the p r c x i p i  t a  t i o n  

Fnll ir-I(? i n  the mori~;cmri moriths o f  May to i:~c.tnbur-. I-jowe*d;?r- 

. . 
t;: >d ; ; 1-1 du r i ng  the monsonr~, crop yt-awth . is .sllb,je(:. t 1.i) p ~ t '  irlds 

(:IF rsc~ist~.rr-e strercs i n  t.he c::ritic:al l s t e  p a r t  of' {;I-IP xa;t-.c-m 

c~r : ( J  some supplemen tar-y i r r i g a  t . inn ket.-nmes esserr t i 711 i f good 

r - i t : &  har-vests a re  t o  kie ensurcd. L r i  Table 2, i t  (:an kv? 

ob5.erved t h a t  du r ing  t h e  man t h  o f  November- and December-, the 

mean mon t h l y  r a i r i f a l l  was low, for- November, t h e  a mean 

mv:-~tl-~ly r a i n f a l l  w a s  SY. 5 mm wid f o r  Decemtier-, t-he mean 

m c m  t h l y  r a i n f a I l  was o n l y  7.2 mm. 

( E: ) 







T h e  s o i l  i n  t h e  p r o j e c t  a rea  a r e  descr ibed a s  o ld  alluvium, 

sandy loam t o  sandy c lay  loam of poor to-moderate fertA1it.y. 
- 

Topographically,  t h e  p r o j e c t  area is f l a t  and drainage is 

descr ibed a s  being poor t o  moderate. 

5.4 Ecanomic Ai:  t . iv i  - t.y i n  t.he Pr-ojec: t Ar-ea 

5,4,.1 Agricul tura l  P rac t i ce  

The pro jec:  t a rea  c:ompr i s e s  15,535 r a i  rnrtder farm 

holdings at an average farm s i z e  of 22.5 r a i .  !iowpL...%:r 

~o~r::? O F  t h e  far-mer-s a l s o  owned Land outs i i 'k  the project. 

a rea  a n d  the average fa rm s i z e  o f  t.he Farmers inc::ludi:-rg 

I.arrcI o u t s i d e  the project.  area was 33.& r-ai- 

The pt-esent. ar-ilble r::vopp.irrg is cnnfinecj to a sincjle wet. 

,:;i:~~son r-ice crop. V a r i e t i e s  grown arc? 1loc:ell tr-a,iit.iorlal 

types. In a d d i t i o n ,  the p r o j e c t  a rea  has t ree c:r-.;jps 

~ . i c . l . r  ns mango, grnwn a s  t[ garden c:r-cp ztr~urriJ t.he 

h o m e s  tcad. 

The cropping pat.tern o f  the s i n g l e  r i c e  crop c o n s i s t s  

of the br-oadcast crop sown i n  May and the  t ransplanted  

r plarrted i n  June, bn t.h coming i n  t o  harvest. i n  

Dec:ember. T h i s  p a t t e r n  g ives  a  cropping i n t e n s i t y  of 

;3plnr-oximately 100% of the  c u l t i v a b l e  land. 

( I l l  



Both t r a c t o r  t i l l a g e  a n d  a n i m a l  d r a f t  were employed i n  

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

i n t e r v i e w ,  it w a s  r e v e a l e d  t h a t  i n  b r o a d c a s t  c r o p ,  t h e  

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

t r a c t o r  t o  s e c u r e  a  s a t i s f a c t o r y  t i l t h .  T h e r e a f t e r ,  t h e  

s e e d  i s  sown d r y  and c o v e r e d  by  b u l l o c k  drawn har rows .  

For  t h e  t r a n s p l a n t e d  c r o p ,  t h e  g e n e r a l  p r a c t i c e  was 

b u f f a l o  t i l l a g e .  The s u r v e y  r e v e a l e d  t h a t  80 % o f  t h e  

f a r m e r s  own b u f f a l o  f o r  t i l l a g e  p u r p o s e s .  

5 . 4 . 2 .  Farm Income 

The f a r m e r s  i n  t h e  p r o j e c t  a r e a  p r a c t i c e  a  h i g h  l e v e l  

o f  s e 1 . f - s u b s i s t e n c e .  About 41.7% o f  t h e  paddy grown is  

f o r  own consumpt ion  and  o n l y  a b o u t  45% o f  i t  is  s o l d .  

T a b l e  3 r e v e a l s  t h a t  t h e r e  is n o t  much d i f f e r e n c e  

i n  t h e  d i s t r i b u t i o n  p a t t e r n  o f  paddy o u t p u t  between t h e  

f a r m e r s  i n  t h e  n o n - i r r i g a t e d  a r e a s  and t h e  i r r i g a t e d  

a r e a s .  

With paddy b e i n g  t h e  s o l e  c r o p  grown, paddy o u t p u t  

forms t h e  m a j o r  s o u r c e  o f  income f o r  t h e  f a r m e r s .  On 

t h e  a v e r a g e ,  paddy o u t p u t  form a b o u t  54% o f  t h e  t o t a l  

n e t  income o f  t h e  f a r m e r s -  I n  T a b l e  4 ,  i t  can  b e  s e e n  

t h a t  t h e r e  w e r e  s u b s t a n t i a l  v a r i a t i o n s  i n  t h e  

p r o p o r t i o n  o f  income d e r i v e d  from paddy o u t p u t .  I n  t h e  

n o n - i r r i g a t e d  areas, paddy  income form 48% of  t h e  t o t a l  

income o f  t h e  f a r m e r s ,  however f o r  t h e  i r r i g a t e d  a r e a s ,  

paddy income fo rms  63% o f  t h e  t o t a l  n e t  income o f  t h e  

(12) 







f a r m e r s .  Off-farm income was e s p e c i a l l y  h i g h  i n  t h e  

n o n - i r r i g a t e d  areas forming a b o u t  40% o f  t h e  t o t a l  n e t  

income, whereas  f o r  the i r r i g a t e d  areas, i t  formed o n l y  

a b o u t  20%. 

5 .4 .3  - Paddy M a r k e t i n g  

Crop m a r k e t i n g  i n  T h a i l a n d  is b a s i c a l l y  a  p r i v a t e  

s e c t o r  a c t i v i t y  a n d  is g e n e r a l l y  e x p o r t - o r i e n t e d .  

A g r i c u l t u r a l  p r o d u c t s  a c c o u n t s  f o r  a b o u t  30% o f  a l l  

T h a i l a n d  e x p o r t s  a n d  a  g e n e r a l l y  e f f i c i e n t  a d a p t a b l e  

J 
m a r k e t i n g  s y s t e m  h a s  d e v e l o p e d  t o  move c r o p s  from t h e  

f a r m s  t o  t h e  e x p o r t  m a r k e t  c e n t e r e d  i n  Bangkok. 

The m a r k e t i n g  o f  paddy i n  T h a i l a n d  i s  1 -a rge ly  

u n d e r t a k e n  by  t h e  p r i v a t e  s e c t o r .  A. h i e r a r c h y  o f  marke t  

h a s  been  e s t a b l i s h e d .  A t  t h e  v i l l a g e  and fa rm l e v e l ,  

r u r a l  m e r c h a n t s  and commission a g e n t s  w i l l  make o f f e r s  

f o r  f a rm paddy and w i l l  a r r a n g e  d e l i v e r y  t o  a merchan t  

i n  t h e  c e n t r a l  marke t -  u s u a l l y  t h e  p r o v i n c i a l  c a p i t a l  

o r  m a j o r  d i s t r i c t  towns.  The merchan t  a t  t h e  c e n t r a l  

marke t  may s e l l  some r ice l o c a l l y  b u t  most o f  i t  is 

s o l d  t o  w h o l e s a l e  merchan t  and  b r o k e r s  a t  t h e  Bangkok 

t e r m i n a l  m a r k e t .  T h i s  m a r k e t  is g e n e r a l l y  domina ted  b y  

a  f e w  t r a d i n g  .houses .  ) 

P r i c e s  a r e  p r i n c i p a l l y  d e t e r m i n e d  b y  t h e  p r e v a i l i n g  n e t  

e x p o r t  p r i c e ,  af ter  a l l o w i n g  f o r  c h a r g e s  and t a x e s  

l e v i e d  b y  t h e  government .  The l a r g e  t r a d i n g  houses  

r e g u l a r l y  p u b l i s h e s  t h e  dr ices  a t  which t h e y  w i l l  buy 

( 1 5 )  



unlimited quantities of rice, for each grade. These 

published prices then forms the basis for prices quoted 

by the central market and the rural market, with due 

allowance for transport costs, processing, storage 

costs, risk and quality- 

-A survey of agricultural marketing studies in Thailand 

concluded that the system is basically efficient. 

Marketing margins are low and prices throughout the 

system responded quickly to changes in terminal market 

conditions and the share of prices quoted on the 

Bangkok market actually received by the farmers is 

high. Table 5 shows the average wholesale price of 

paddy in Bangkok Metropolis in 1988 which averages 

around 4.1 baht/kg for paddy NO.l in January to 3.8 

baht/kg in October . In the survey, the prices of paddy 







r o a d s  i n  t h e  a r e a  w e r e  i n  good c o n d i t i o n s - .  Water s u p p l y  

i n  t h e  a r e a  were o b t a i n a b l e  e i t h e r  f rom t h e  irrigativn 

c a n a l ,  f r o m  r a i n w a t e r  o r  f r o m  g r o u n d  w a t e r .  A r u r a l  

h e a l t h  c l i n i c  w a s  l o c a t e d  a l o n g  t h e  main  r o a d  a n d  was 

t h u s  . e a s i l y  a s s e s s i b l e .  T h e r e  w a s  a l s o  a  communi ty  

c e n t e r  w i t h  a l i b r a r y .  

5 . 6 .  I n s t i t u t i o n s  e 

5 . 6 . 1 .  A g r i c u l t u r a l  E x t e n s i o n s  

The N a t i o n a l  E x t e n s i o n  P r o j e c t  w h i c h  w a s  f i n a n c e d  b y  

t h e  World  Bank i n  1977  p r o v i d e s  f o r  t h e  e s t a b l i s h m e n t  
e 

o f  a n  i n t e n s i f i e d  a n d  e x p a n d e d  e x t e n s i o n  s e r v i c e  f o r  

mos t  a g r i c u l t u r a l  c r o p s  u n d e r  t h e  D e p a r t m e n t  o f  

A g r i c u l t u r a l  E x t e n s i o n .  The p r o j e c t  a l s o  i n c l u d e s  the 

c o n s t r u c t i o n  o f  r e g i o n a l  t r a i n i n g  c e n t e r s ,  p r o v i n c i a l  

a n d  d i s t r i c t  e x t e n s i o n  s e r v i c e s  a n d  h o u s e s  f o r  

e x t e n s i o n  w o r k e r s .  The e x t e n s i o n  w o r k e r  s e r v e  as 

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

t h e  f a r m i n g  communi ty .  E x t e n s i o n  w o r k e r s  s e r v e  a b o u t  

1 , 0 0 0  farm famil ies .  The main  f u n c t i o n  o f  t h e  e x t e n s i o n  

w o r k e r  is t o  d e m o n s t r a t e  a n d  recommend high y i e l d i n g  

r ice,  v a r i e t y  a n d  a l s o  l i a i s e s  w i t h  t h e  farmers i n  

o r g a n i s i n g  F a r m e r s  A s s o c i a t i o n ,  b e s i d e s  t r a i n i n g  o f  

young  w o r k e r s .  

- 

(19) 



5 . 6 . 2 .  Bank f o r  A g r i c u l t u r e  a n d  C o - o p e r a t i v e s  ( B A A C )  

The BAAC was f o u n d e d  i n  1966 a s  t h e  s u c c e s s o r  t o  t h e  

/. 
Bank f o r  C o - o p e r a t i v e s .  I t  is t h e  m a i n  a g r i c u l t u r a l  

c r e d i t  i n s t i t u t i o n  i n  T h a i l a n d .  It p r o v i d e s  l o a n s  t o  

A g r i c u l t u r a l  C o - o p e r a t i v e s ,  F a r m e r s  A s s o c i a t i o n s  a n d  

i n d i v i d u a l s  who a r e  members o f  t h e  BAAC g r o u p .  Loans  t o  

i n d i v i d u a l  members may b e  o f  t h r e e  k i n d s :  

i )  I n d i v i d u a l  l o a n s  w h i c h  r e q u i r e  t h e  b o r r o w e r  t o  

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

l o a n  e q u a l  t o  h a l f  t h e  v a l u e  o f  t h e  l a n d  may b e  

a d v a n c e d .  

i i )  G u a r a n t e e d  l o a n s  w h e r e  a n  i n d i v i d u a l  l o a n  may 

b e  o b t a i n e d  w i t h  a n  a s s e t  a s  s e c u r i t y ,  p r o v i d e d  

two o t h e r  BAAC g r o u p  members w i l l  g u a r a n t e e  

r e p a y m e n t .  

i i i )  Group l o a n s  w i t h i n  a BAAC g r o u p ,  which  m u s t  

h a v e  a t  l eas t  1 5  m e m b e r s , o f  which  5 o r  more  may 

p r o p o s e  t o  t a k e  o u t  a l o a n  f o r  some i n p u t  p a c k a g e  

a n d  may o b t a i n  t h i s  w i t h  c o l l e c t i v e  r e s p o n s i b i l i l y  

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

The m a i n  t y p e s  o f  f i n a n c e  o f f e r e d  a r e  s h , o r t - t e r m  l o a n s  

f o r  s e a s o n a l  i n p u t ,  medium s ca l e  l o a n s  f o r  a g r i c u l t u r a l  

m a c h i n e r y  a n d  l o n g - t e r m  l o a n s  f o r  f a r m  d e v e l o p m e n t  
., 

work ,  t ree  c r o p s  a n d  t h e  r e d e m p t i o n  o f  p r i v a t e  

m o r t g a g e .  

(20) 



The BAAC receives general soft finance from the Bank of 

Thailand and the Overseas Economic .Co-operation Fund 

(Japan). The fund from the Bank of Thailand carries 

only one percent interest rate and the soft loan 

finance allows BAAC to acquire most of its remaining 

funds at commercial rate, while still lending to 

farmers at concessional rate. 

5 . 6 . 3 .  Agricultural Cooperatives 

The first cooperative in Thailand was established in 

1916, intially as credit societies and subsequently 

developed to include marketing cooperatives and 

consumer cooperatives. The structure was revised under 

the Cooperative Societies Act of 1968, to create a 

three tier system. 

Village societies were merged to create district level 

primary agricultural cooperatives. These in turn were 

to be members of the Provincial Cooperatives 

Federation, itself a member of the National Co- 

operative Federation. 

The new Primary ,Agricultural Cooperatives were 

intended to be multi-purpose, - supplying cfedi t, 

distributing agricultural- inputs and consumer goods, 

marketing farmers produce and organising agricultural 

projects. The cooperatives are overseen by two 

government departments within the Ministry of 

Agriculture and Cooperatives. The Cooperative 

(21) 



. 
Promotion Department supervises and regulates day-to- 

day operations of agricultural cooperatives and 

contributes part of the finances- The Cooperatives 

Audit Department has the responsibiZity of auditing 

accounts and monitoring adherence to regulations- In 

practice, the Agricultural Cooperatives are government 

established and controlled institution. The primary 

role has been the disbursement of credit, with 

relatively little involvement of the farmers 

themselves. The main source of credit is BAAC- The 

Prachantakham Agricultural Cooperative has its head 

office in the Prachantakham town , along with the 

district office of the Department of Cooperative 

Prpmotions. Farmers wishing to join the cooperative 

must join at the tamboon (community) level group. All . 

members are eligible to receive credit and must offer 

some form of security,usually land. Request for credit 

are individually assessed by the loan officers of the 

cooperatives 'and the prevailing interest rate is 13% 

per annum. 

5.6.4. Farmers hssociation 

Farmers Association were established underA the 

sponsorship of the DOAE. In general, one Association 

was established per extension worker or per Amphoe. The 

aim was to use the Association as a means of 

distributing extension advice, and low costs 

(221 





6. THE PROJECT -- --- -------- 

6.1. Project Objectives 



6 .3 .  P r o j e c t  D e s c r i p t i o n  

The p r o j e c t  a r e a  i s  l o c a t e d  on b o t h  b a n k s  o f  t h e -  Mae Nam .. 
Prachantakham r i v e r ,  i n  t h e  upper-  p a r t , o f  t h e  Bang Pa Kong 

Bas in  ( s e e  Map 2 ) .  A r i v e r  r e g u l a t o r  w i t h  two n o . 6  m e t r e  

wide g a t e s  was c o n s t r u c t e d  t o  raise t h e  water u p s t r e a m  t o  

p r o v i d e  command o f  t h e  n o r t h e r n  p a r t  o f  t h e  p r o j e c t .  A r i v e r  

c l o s u r e  bund ,  r e t e n t i o n  embankment and  an emergency s p i l l w a y  

were  a l s o  c o n t r u c t e d .  

The two main c a n a l s  i n t a k e s  a r e  l o c a t e d  on e i t h e r  s i d e  o f  

t h e  r i v e r  and  a r e  b u i l t  on t h e  l i n e  o f  t h e  r e g u l a t o r  

embankment a t  a d i s t a n c e  o f  a r o u n d  400 metre from t h e  

s t r u c t u r e  ( s e e  Map 3 ) .  The r i g h t  main c a n a l  was a b o u t  9 . 3  km 

i n  l e n g t h ,  w i t h  a  t o t a l  command a r e a  o f  4 6 0 1  i;ai ( s e e  T a b l e  

6 ) .  Four  l a t e r a l  c a n a l s  o f f - t a k e s  f rom t h e  r = g h t  main c a n a l ,  

w i t h  a t o t a l  l e n g t h  o f  11 .74  km. The l e f t  bank c a n a l  h a s  a  

l e n g t h  o f  7 .26  km and  a command a r e a  o f  2385 r a i ,  w i t h  a 

s i n g l e  l a t e r a l  c a n a l  o f  2-9 km. B e s i d e s  t h e  c a n a l  sys t em,  a  

d e m o n s t r a t i o n  p l o t  o f  670 r a i  was p r o v i d e d .  

6 . 4 .  P r o j e c t  Imp lemen ta t ion  and C o s t s  

The p r o j e c t  was s t a r t e d  i n  1982 and  is e x p e c t e d  t o  h e  

comple t ed  i n  1989.  A t  p r e s e n t  a  t o t a l  . o f  224.3 . m i l l i o n  

b a h t  h a s  been  s p e n t .  The m a i n t e n a n c e  c o s t s  f o r  t h e  p r o j e c t  

i s  e s t i m a t e d  t o  b e  a b o u t  4,253,920 b a h t  p e r  year ( s e e  T a b l e  

7 ) .  The t o t a l  i r r i g a t e d  a r e a  a t  p r e s e n t  is  a b o u t  6245 r a i  o r  

. 40% of  t h e  t o t a l  f a r m  a r e a  ( s e e  T a b l e  8 ) .  
- 

- ( 2 5 )  
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Table 6. Distribution of Canal System in Mae N a m  
Prachantakham Irrigation Project 







I m p l e m e n t a t i o n  o f  t h e  p r o j e c t  is c a r r i e d  o u t  b y  a  p r o j e c t  

t e a m  .under t h e  s u p e r v i s i o n  o f  a c i v i l  e n g i n e e r .  The 

o r g a n i s a t i o n  c h a r t  o f  t h e  p r o j e c t  o f f i c e  is  shown i n  F i g u r e  

1. - A f t e r  k o m p l e t i o n  o f  t h e  p r o j e c t  in 1989, t h e  p r o j e c t  

would b e  handed  o v e r  t o  t h e  P r o v i n c i a l  o f f i c e  o f  t h e  Royal  

I r r i g a t i o n  Depa r tmen t  a t  P r a c h i n b u r i .  The P r o v i n c i a l  o f f i c e  

would se t  up an o p e r a t i o n s  and  m a i n t e n a n c e  team , d i r e c t l y  
\ 

u n d e r  t h e  C h i e f  E n g i n e e r  a t  t h e  P r o v i n c e  t o  s u p e r v i s e  the 
- 

o p e r a t i o n s  and  m a i n t e n a n c e  of t h e  p r o j e c t -  The p r o v i n c i a l  

o f f i c e  h a s  s u b m i t t e d  i t s  r e q u e s t  f o r  t h e  n e c e s s a r y  s t a f f  

r e q u i r e m e n t  f o r  a p p r o v a l  by  t h e  h e a d  o f f i c e  i n  Bangkok. 

It is t o  b e  n o t e d  t h a t  t h e  f a r m e r s  i n  t h e  a r e a  h a s  l i t t l e  o r  

no e x p e r i e n c e  o f  i r r i g a t i o n  and c l o s e  c o o p e r a t i o n  and . 
encouragement  o f  t h e  f a r m e r s  by  t h d  o p e r a t i n g  s t a f f  is 

n e c e s s a r y  t o  e n a b l e  t h e  scheme t o  o p e r a t e  e f f i c i e n t l y .  The - 

f o r m a t i o n  o f  a f o r m a l  o r g a n i s a t i o n  s u c h  a s  t h e  Water User 

O r g a n i s a t i o n  would h e l p  t o  f o r m a l i s e  w a t e r  a r r a n g e m e n t s  

be tween  f a r m e r s  and  t h e  s h i f t  r e s p o n s i b i l i t y  of  m a i n t e n a c e  

o f  t h e  d i t c h  and d i k e s  t o  t h e  f a r m e r s  and t o  f o r e s t a l l  any 

c o n f l i c t  t h a t  m i g h t  a r i s e  a s  a ' r e s u l t  o f  i n a d e q u a t e  w a t e r  

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

I 

(31) 







7.3. Constraints of the Study 



maturity stage, the percentage of land receiving irrigation 

water was thus estimated based on the proposed project works 

by the project office. It was thus therefore estimated that 

the area receiving irrigation water were as followsr 

1987 - 1,953 rai 
1988 - 6.245 rai 

1989 - 14,799 rai 
1990 - .15,535 r a i  

The direct costs of the project was primarily from the 

investment cost and the operations and maintenance costs. 

The investment costs that had so far been spent were as 

follows: - 

1982 - 1,230,849 baht 

1983 - 3,812,295 baht 

1984 - 12,460,869 baht 

1985 - 37,264,101 baht 

' 1986 - 29,214,180 baht ' 

1987 - 20,967,452 baht 
- 

1988 - 119,301,067 baht 

In 1989, it was estimated that 138,086,498 baht will be spent 



7.5. Assumpt ions  o f  t h e  S t u d y  
I 
. 

S e v e r a l  i m p o r t a n t  a s s u m p t i o n s  w e r e  u s e d  i n  t h e  d e r i v a t i o n  o f  

t h e  b e n e f i t s  and c o s t s  o f  t h e  p r o j e c t -  The a s s u m p t i o n s  a r e :  

i ) .  The a r e a  u n d e r  b r o a d c a s t  p l a n t i n g  was assumed t o  b e  

1 / 3  a n d  t h e  area under t r a n s p l a n t i n g  t o  b e  2/3 o f  t h e  

t o t a l  a r e a  o f  t h e  p r o j e c t .  I t  is assumed t h a t  t h i ' s  

p r o p o r t i o n  would r ema in  c o n s t a n t  t h r o u g h  t h e  , p r o j e c t  

l i f e .  

i i )  The y i e l d  o f  paddy was assumed t o  b e  c o n s t a n t  

d u r i n g  t h e  first f i v e  y e a r s  a f t e r  p r o j e c t  c o m p l e t i o n ,  

s i n c e  i t  would t a k e  t i m e  f o r  t h e  f a r m e r s  t o  a d j u s t  t o  

t h e  new i r r i g a t i o n  s y s t e m  and t h e  a d o p t i o n  o f  HYV o f  

paddy. However, a f t e r  t h e  f i f t h  y e a r ,  t h k  y i e l d  is  
\ 

e x p e c t e d  t o  i n c r e a s e  t o  350 kg/ r a i  w i t h  t h e  a d o p t i o n  

o f  HYV and  i n c r e a s e  i n  fa rm i n p u t s  s u c h  a s  f e r t i l i z e r .  

i i i )  No c o n v e r s i o n  f a c t o r s  were  u sed  t o  c o n v e r t  t h e  

' f i n a n c i a l  d r i c e  o f  t h e  p r o j e c t  t o  its economic p r i c e .  

The f i n a n c i a l  p r i c e  is assumed t b  b e  r e f l e c t i v e  o f  t h e  

economic p r i c e .  ( s e e  Appendix 8 )  

7 .6 .  Sampl ing  P r o c e d u r e  . 

' The a r e a  i n  t h e  p r o j e c t  was d i v i d e d  i n t o  d i f f e r e n t  z o n e s  

a c c o r d i n g  t o  t h e  p r o p o s e d  p r o j e c t  works.  A s i m p l e  random 

s a m p l i n g  method was d o n e  t o  select  t h e  f a r m e r s  f rom e a c h  
in. 

zone .  Due t o  t h e  f a c t  t h a t  t h e  a r e a s  n o t  r e c e i v i n g  

(36) 





ECONOMIC ANALYSIS H2 ,,-,,--- -------- 

8.1. Farm Budge t  A n a l y s i s  

T a b l e  9 shows t h e  f a r m  budge t  p e r  r a i  f o r  t h e  v a r i o u s  

c u l t i v a t i o n  method and  compar i sons  between t h e  i r r i g a t e d  

a r e a s  and  t h e  n o n - i r r i g a t e d  a r e a s .  From t h e  T a b l e ,  t h e  n e t  

p r o f i t  p e r  r a i  w a s  t h e  l o w e s t  for t h e  r a i n f e d /  t r a n s p l a n t e d  

method where  t h e  n e t  p r o f i t  p e r  r a i  was - 133.23 b a h t ,  

whe reas  f o r  t h e  i r r i g a t e d /  b r o a d c a s t i n g ,  t h e  n e t  p r o f i t  p e r  

r a i  was t h e  h i g h e s t  a t  99.50 b a h t .  

The h i g h e r  n e t  p r o f i t  p e r  r a i  f o r  t h e  i r r i g a t e d /  

b r o a d c a s t i n g  c o u l d  b e  a s s o c i a t e d  w i t h  t h e  h i g h e r  y i e l d  

wh ich -was  a t  245.45 k g / r a i . T h i s  i n  t u r n  c o u l d  b e  a s  a  r e s u l t  

o f  h i g h e r  i n p u t  u s e  e s p e c i a l l y  f e r t i l i z e r  which was abou t  3 

t i m e s  t h a t  compared t o  o t h e r  t y p e s  o f  c u l t i v a t i o n  ( s e e  

Appendix 4 ) .  

Fo r  t h e  i r r i g a t e d /  t r a n s p l a n t i n g ,  - t h e  y i e l d  was low a t  

176.99 k g / r a i .  T h i s  c o u l d  b e  due  t o  t h e  i n s u f f i c i e n t  w a t e r  

a v a i l a b l e  f rom t h e  i r r i g a t i o n  s y s t e m  s i n c e  t h e  p r o j e c t  i s  

s t i l l  u n d e r  c o n s t r u c t i o n  and  t h e  w a t e r  d i s t r i b u t i o n  sys t em 

h a s  n o t  r e a c h e d  i t s  f u l l  c a p a c i t y *  

. ' An a n a l y s i s  o f  t h e  n e t  r e t u r n /  c a s h  i n p u t  r e v e a l s  t h a t  t h e  

t r a n s p l a n t i n g  me thod  o f  c u l t i v a t i o n  r e c e i v e s  t h e  h i g h e s t  n e t  

r e t u r n /  c a s h  i n p u t s ,  with 601.68 b a h t  for t h e  r a i n f e d /  

t a n s p l a n t e d  a n d  534.56 b a h t  f o r  t h e  i r r i g a t e d /  t r a n s p l a n t e d -  

T h i s  phenomena could b e  a s s o c i a t e d  w i t h  h i g h e r  c a s h  i n p u t s  

b y  t h e  b r o a d c a s t i n g  method o f  c u l t i v a t i o n  e s p e c i a l l y  f o r  

( 3 8 )  





land preparation through the use of tractors as against the 

use of hand-drawn buffaloes for the transplanting method. 

- 

8.2. Economic Benefit of Project 

From the farm budget, it was possible to derive the economic 

benefit of the project. In the calculations of the economic 

benefit of the project, no conversion factors was used. In 

Table 10, the net profit per rai for the respective type of 

paddy cultivation is shown and comparisons made between the 

rainfed/ transplanting vs irrigated/ transplanting and the 

rainfed/ broadcasting vs the irrigated/ broadcasting. The 

net incremental benefit per rai respectively from the two 

comparisons were 92.94 baht and 127.28 baht. However, since 

it was assumed that the yield after 5 years of project 

completion would increase the yieId to 330 kg/rai, therefore 

the net profit/ rai for irrigated/ transplanting would be 

196.12 baht, thus giving a net-incremental benefit after the 

5th year of 329.32 baht for the irrigated/ transplanting 

and for the irrigated/ broadcasting, the net incremental 

benefit after the 5th year is 421.14 baht.(see Appendix 5). 

Using the cropping area as in Table 8, the net incremental 

benefit from paddy cultivation ,were derived. Table 11 show 

the net incremental benefit from paddy cultivation from 1987 

to year 2012. 

(40) 







- .- 

- 

From t h e  b e n e f i t s ~ a n d  c o s t s  s tream as shown i n  Table  11 - and 

Table  12, t h e  i n d i c a t o r s  o f  p r o j e c t  worth w e r e  c a l c u l a t e d .  

Table 13 show t h a t  t h e  B e n e f i t  C o s t  r a t i o  t o  b e  0.142 and 

t h e  n e t  p r e s e n t  v a l u e  t o  b e  - 305,862,217 b a h t -  This  

i n d i c a t e s  t h a t  from t h e  v i e w p o i n t  o f  economic a n a l y s i s ,  t h e  







I n  t h e  f e a s i b i l i t y  r e p o r t ,  c o n v e r s i o n  f a c t o r s  w e r e  

u s e d  t o  c o n v e r t  f i n a n c i a l  p r i c e  t o  economic  p r i c e s .  The 

r a t i o n a l e  f o r  n o t  u s i n g  c o n v e r s i o n  f a c t o r s  i n  t h i s  

study i s  l i s t e d  i n  Appendix 8 -  



However t h e  a r e a  c u l t i v a t e d  was l i m i t e d  and  t h e  v a r i e t y  

grown g e n e r a l l y  w e r e  o f  t h e  p o o r  v a r i e t i e s  w h e r e  t h e  

m a t u r i n g  p e r i o d  was l o n g  and  t h e  f r u i t s  o f  i n f e r i o r  q u a l i t y .  

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

, enhanced  w i t h  t h e  i n t r o d u c t i o n  o f  b e t t e r  v a r i e t i e s  and  

t e c h n o l o g y .  For  t h e  d r y  s e a s o n  c r o p p i n g ,  i t  was f e a s i b l e  t o  

grow g roundnu t  and  t h e  n e t  r e t u r n  f r o m  g roundnu t  would 

b e n e f i t  t h e  farmers. 

W'ith due c o n s i d e r a t i o n s  t o  t h e  above ,  t h e  c r o p p i n g  p a t t e r n  

a s  shown i n  T a b l e  1 4  is p r o p o s e d ,  where d u r i n g  t h e  w e t  

s e a s o n ,  1 / 3  o f  t h e  a r e a  w i l l  b e  grown w i t h  t r a n s p l a n t e d  

paddy and a n o t h e r  1 / 3  o f  t h e  ar .ea  w i t h  b r o a d c a s t  paddy. 

Another  1/3 o f  t h e  a r e a  i s  p r o p o s e d  t o  b e  c u l t i v a t e d  w i t h  

t h e  long-term c r o p  o f  mango. D u r i n g  t h e  d r y  s e a s o n ,  an-o ther  

c r o p  o f  g roundnu t  w i l l ,  b e  grown. 

From t h e  above  c r o p p i n g  p a t t e r n ,  a  new b e n e f i t -  c o s t  r a t i o  

o f  t h e  p r o j e c t  is  d e r i v e d .  T a b l e  1 5 a  and 15b shows t h a t  

t h e  n e t  i n c r e m e n t a l  b e n e f i t  f rom t h e  new p roposed  c r o p p i n g  

p a t t e r n .  

With t h e  new c r o p p i n g  p a t t e r n ,  t h e  BC r a t i o  o f  t h e  p r o j e c t  

is 1 . 0 9 3  ( T a b l e  16)  and  t h e  NPV is 33 ,124 ,342  b a h t  t h e  

economic i n t e r n a l  r a t e  o f  r e t u r n  is 12-69 % (see Appendix 

6 ) .  From t h e  above  it c a n  b e  c o n c l u d e d  t h a t  t h e  p r o j k c t  is 

kconomica l ly  f e a s i b l e .  A s w i t c h i n g  v a l u e  t e s t  was done t o  

t e s t  t h e  r i s k  o f  t h e  p r o j e c t .  The s w i t c h i n g  v a l u e  was: 

(47) 



Table 14. Total Area Under Proposed 
for Mae Nam Cropping Pattern 

Prachantakham Irrigation Project 

R a i  
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A number o f  c r i t i ca l  i s s u e s  emerges  f rom t h e  i m p l e m e n t a t i o n  

o f  t h e  p r o j e c t .  Due t o  t h e  f ac t  t h a t  t h e  p r o j e c t  h a s  n o t  y e t  

r e a c h e d  its c o m p l e t i o n  s t a g e ,  t h e  p rob lems  tha t  h a s  emerged 

c o u l d  w e J l  b e  t empora ry ,  however ,  due  c o n s i d e r a t i o n s  s h o u l d  

b e  g i v e n  t o  r e s o l v e  t h e s e  problems:  

i )  A s  a  l a r g e  p r o p o r t i o n  o f  t h e  p r o j e c t  a r e a  h a s  y e t  t o  

r e c e i v e  any  i r r i g a t i o n  w a t e r ,  t h e  t r a n s i t i o n a l  p e r i o d ,  

where t h e  f a r m e r s  h a s  t o  depend on r a i n w a t e r  f o r  t h e i r  

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

u n e a s i n e s s  among t h e  f a r m e r s  on t h e  w o r t h i n e s s  o f  t h e  

p r o j e c t .  Dur ing  t h e  p r e - p r o j e c t  s i t u a t i o n ;  t h e  f a r m e r  

c o u l d  depend on t h e  r u n o f f  ' o f  water from the  

h i l l s l o p e s ,  b u t  w i t h  t h e  c o n s t r u c t i o n  o f  t h e  main 

c a n a l s ,  t h i s  h a s  b l o c k e d  t h e  w a t e r  s u p p l y  t o  t h e  f a r m s .  

S i n c e  t h e  f a r m e r s  a r e  n e i t h e r  r e c e i v i n g  i r r i g a t i o n  

w a t e r ,  t h e i r  s o u r c e  o f  water s u p p l y  f o r  t h e  c r o p s  a r c  

now s e v e r e l y  c u r t a i l e d .  

i i )  T h e r e  is  a need  t o  i n t r o d u c e  d r y  s e a s o n  c r o p p i n g  t o  

I 
\ i n c r e a s e  t h e  economic v i a b i l i t y  o f  t h e  p r o j e c t .  

However, c r i t i c a l  w a t e r  s h o r t a g e s  even d u r i n g  t h e  w e t  

s e a s o n  h a s  pre-empted t h e  i n t r o d u c t i ~ n  o f  d r y  s e a s o n  

c r o p s .  Wate r  s t o r a g e  f a c i l i t i e s  f o r  d r y  s e a s o n  c r o p p i n g  

is c r i t i c a l  and t h i s  cou-ld t a k e  t h e  form o f - a  r e s e r v o i r  

a t  t h e  u p s t r e a m  o f  t h e  r i v e r ,  o r  t h e  c o n s t r u c t i o n  o f  

fa rm ponds  t o  s t o r e  w a t e r  d u r i n g  t h e  d r y  s e a s o n .  A 

f e a s i b i l i t y  s t u d y  on t h e  above  i s  e s s e n t i a l  t o  

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

\ 

(53) 



project is already on t h e  high side. 

iii) Improvements i n  t h e  soil condition is  necessary 





i )  Adequate s u p p l y  o f  w a t e r  f o r  b o t h  wet and d r y  s e a s o n  

c r o p p i n g  

i i )  S u i t a b i l i t y  o f  the  land for t h e  c u l t i v a t i o n  o f  







I 

Indonesia I 598 1 616 1 625 1 631 1 637 1 
-----------+---------+---------f--------+---------+---------l 

Philippines1 382 1 400 1 407 1 428 1 431 1 
-----------+---------+---------+---------+---------+---------1 

Burma I 504 1 491 I 496 f 504 1 500 1 













APPENDIX 8 
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The c o n v e r s i o n  f a c t o r  is  a  number, u s u a l l y  less t h a n  one 

(11, t h a t  can  m u l t i p l i e d  b y  t h e  d o m e s t i c  m a r k e t  p r i c e ,  

o p p o r t u n i t y  c o s t  o r  v a l u e  i n  u s e  o f  a  n o n - t r a d e d  i t e m ,  t o  

c o n v e r t  i t  t o  an e q u i v a l e n t  b o r d e r  p r i c e  t h a t  reflects t h e  

e f f e c t  o f  t r a d e  d i s t o r t i o n s  on d o m e s t i c  p r i c e s  o f  t h a t  good 

o r  s e r v i c e .  

Once f i n a n c i a l  p r i c e s  f o r  c o s t s  and  b e n e f i t s  h a v e  been 

d e t e r m i n e d  and  e n t e r e d  i n  t h e  p r o j e c t  a c c o u n t s ,  t h e  economic 

v a l u e  o f  a  p r o p o s e d  p r o j e c t  t o  t h e  n a t i o n  a s  a  whole  is  t h e n  
- 

e s t i m a t e d .  However, b e f o r e  a d j u s t i n g  f i n a n c i a l  a c c o u n t s  t o  . 

r e f l e c t  economic v a l u e s  commences, an  i m p o r t a n t  fundamen ta l  

c o n s i d e r a t i o n  must  b e  emphas ized .  Some a d j u s t m e n t s  w i l l  make 

a  c o n s i d e r a b l e  d i f f e r e n c e  t o  t h e  economic a t t r a c t i v e n e s s  o f  

a p r o p o s e d  p r o j e c t ;  o t h e r s  w i l l  b e  o f  minor  i m p o r t a n c e  and 

n o  r e a s o n a b I e  a d j u s t m e n t s  would c h a n g e  t h e  i n v e s t m e n t  

d e c i s i o n .  - 3 

I n  t h e  c a s e  o f  t h e  s t u d y ,  t h e r e  a r e  two a r e a s  where  t h e r e  

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

economic v a l u e s .  However, no a d j u s t m e n t  w e r e  done b e c a u s e  i t  
* 

was f e l t  t h a t  t h e r e  would b e  no  m a j o r  c h a n g e s  t o  t h e  f i n a l  

a n a l y s i s  o f  t h e  p r o j e c t  as t h e  d i f f e r e n c e  would b e  v e r y  

minor .  

1 / 



The areas where the adjustments could be made are as 

follows: 

a) Opportunity cost of labour 

Economic appraisals of rural development projects in 

Thailand have general.1~ assumed a "shadow wage rate" 

for labour less than the market wage. The justification 

has been that there is substantial underemployment, 

especially during the dry season. A World Bank study 

(Thailand: Case Study of Agricultural Input and Output 

Pricing, World Bank Staff working paper, No.365 April 

1980) has cast doubts upon the validity of earlier 

analyses. The basic assumption of underemploymnet is 

questioned on the ground that there is substantial 

shift to the mechanisation of agricultural operation, 

that there is a substantial range of agricultural and 

non-agricultural employment opportunities in the dry 

season. 

It is thus assumed that in the case of Mae Nam 

Prachantakham Irrigation Project, the market wage rate 

represent the true opportunity cost of labour. This is 

so because there were substantial off-farm activities 

in the area during the dry season and that Bangkok is 

only about 2 hours driving distance . 

- 
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PICTURE 1 

DISCUSSIONS BEING HELD AT THE ROYAL 
IRRIGATION DEPARTMENT OFFICE IN PRACHINBURI 

PICTURE 2 

THIS PICTURE SHOWS THE RIGHT MAIN CANAL 
WHICH IS 9.3 KM IN LENGTH 



P I C T U R E  3 

T H I S  P I C T U R E  SHOWS T H E  S O I L S  FOUND I N  THE 
PROJECT A R E A :  NOTICE THE s o r L s  ARE S A N D Y  

P I C T U R E  4 

D I S C U S S I O N S  B E I N G  HELD W I T H  T H E  V I L L A G E R S  
A T  ONE O F  THE V I L L A G E  TEMPLE BEFORE THE START 

OF T H E  F I E L D  I N T E R V I E W  



PICTURE 5 

ONE OF THE MEMBERS OF THE STUDY TEAM 
INTERVIEWING ONE OF THE FARMERS 

PICTURE 6 

A VILLAGE TEMPLE UNDER CONSTRUCTION 
R E L I G I O N  IS AN IMPORTANT PART 
OF THE L I F E  OF THE VILLAGERS 



P I C T U R E  7 

B E S I D E S  WATER FROM THE I R R I G A T I O N  CANALS 
AND FROM THE RAIN, GROUNDWATER I S  A L S O  

AN IMPORTANT S O U R C E  O F  WATER S U P P L Y  

P I C T U R E  8 * 

MPORTANT S O U R C E  OF OFF-FARM INCOME 
T H I S  P I C T U R E  SHOWS ONE OF THE 

V I L L A G E R S  MAKING BAMBOO HATS 

- - 



P I C T U R E  9 

ANOTHER TYPE OF COTTAGE INDUSTRY I S  THE MAKING 
OF STRAW BROOMS. RAW MATERIALS FOR THE BROOMS 

HOWEVER HAVE TO BE IMPORTED FROM 
THE NORTHERN P R O V I N C E S  

P I C T U R E  1 0  

LAND PREPARATION U S I N G  TRACTORS. THE MONSOON SEASON 
I S .  DUE ANY T I M E  


