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COSTING AND COST MODELS
C o stin g  i s  d e f in ed  as th e  p r o c e ss  by which e s t im a te s  o f c o s t s  

o f  an a c t io n  are made. T h is may be r e tr o s p e c t iv e  or p r o s p e c t iv e .  
C o stin g  i s  im p ortan t a t th r ee  l e v e l s  o f  p lan n in g  programs: o p tio n  
a p p r a is a l ,  b u d g etin g  and e v a lu a t io n . However, th e  p r in c ip le s  o f c o s t in g  
rem ain th e  saine. Though th e  typ e and accu racy  o f  c o s t  in fo rm a tio n  
depends on th e  purpose o f  c o s t in g ,  i t  i s  im portant th a t th e  c o s t s  
in v o lv e d  are w e ll  d e f in e d  and s u f f i c i e n t l y  a c c u r a te . The r e a l c o s t s  to  
th e  s o c ie t y  are o f paramount im portance to  th e  h e a lth  s e c t o r .  T his i s  
a p p lic a b le  n o t o n ly  to  la r g e  s c a le  d is e a s e  c o n tr o l program s, but a ls o  
to  sm a ll s c a le  t r i a l s  a t community l e v e l .

C ost in fo rm a tio n  i s  one o f th e  b a s ic  e lem en ts o f économie- 
é v a lu a t io n  o f  a c o n tr o l program or s t r a te g y .  W hile c o s t  d e s c r ip t io n  i s  
l im ite d  to  th e  exam in ation  o f o n ly  c o s t s  in  th e  ca se  o f a s in g le  
s e r v ic e ,  c o s t  a n a ly s is  in v o lv e s  exam in ation  o f c o s t s  o f the  
a l t e r n a t iv e s  whose e f f e c t iv e n e s s  i s  n ot a c o n te n t io u s  i s s u e .  I t  i s  a 
p r o c e s s  o f  d e f in in g  and d eterm in in g  th e n a tu r e , components and 
m agnitude o f c o s t s  in c u r r e d . T his r e q u ir e s  adequate treatm en t w h ile  
d ev e lo p in g  a model fo r  c o s t in g  d i f f e r e n t  in te r v e n t io n  m easures a g a in s t  
p a r a s i t i c  d is e a s e s .

Form idable co n cep tu a l and p r a c t ic a l  problem s are in v o lv ed  in  
a t t r ib u t in g  r e a l i s t i c  c o s t s  to  d is e a s e  and i t s  c o n tr o l .  However, such  
d ata  are e s s e n t i a l  i f  the p o t e n t ia l  c o n tr o l t o o l s / s t r a t e g i e s  are to  be 
c o n s id e r e d  fo r  o p e r a t io n a l u se , fo l lo w in g  exp erim en ta l t r i a l s .

A c o n s i s t e n t  module fo r  e s t im a tin g  c o s t s  i s  h ig h ly  w arranted  
fo r  d is e a s e  s p e c i f i c  programs from th e view  p o in t  o f d iv e r g e n t ty p e s  o f  
c o s t  d e s c r ip t io n s  and th e ir  la cu n a e . I t  i s  a ls o  exp ected  to  f a c i l i t a t e  
e v a lu a t io n  o f th e  e x te n t  to  which v a r ia t io n s  in  c o s t  data a f f e c t  th e  
a f f o r d a b i l i t y  o f th e  o p t io n s . The cu rren t a ttem pt a t c o s t in g  i s  to  
c o n s id e r  th e  chem otherapy-based  m easures and s n a i l  c o n tr o l o p t io n s .  
Chemotherapy i s  c a r r ie d  o u t in  th e  fo llo w in g  form s: mass chem otherapy, 
s e le c t e d  p o p u la t io n  chem otherapy, s e l e c t i v e  group chem otherapy and 
ch em o p rop h y lax is . For s n a i l  c o n tr o l ,  we have fo c a l  m o llu s c ic id in g ,  
slow  r e le a s e - m o l lu s c ic id in g ,  environm en tal m o d if ic a t io n , and s n a i l  
c o n tr o l  in  com b in ation  w ith  a q u a tic  or a g r ic u ltu r e  developm ent. Based  
on th e  o b j e c t iv e s  o f  th e  stu d y , c o s t  m odels and ite m iz e d  c o s t  menus fo r  
c a lc u la t in g  c o s t  and u n it  c o s t  o f  d i f f e r e n t  o p tio n s  w i l l  be d ev e lo p ed , 
and a s im p le  com puter program w i l l  be d evelop ed  fo r  acco u n tin g  th e  c o s t  
o f d i f f e r e n t  o p t io n s  fo r  c o n tr o l o f  s c h is t o s o m ia s i s .
4 .1  I n te r n a l  C ost (P ro v id er  C ost)

I n te r n a l  c o s t  i s  th e most im portant p a r t o f a g g reg a te  c o s t  fo r  
th e  program , w hich r e f e r s  to  th e  t o t a l  c o s t  in cu rred  by th e  program 
im plem en ting  i n s t i t u t i o n s .  T his in c lu d e s  th e  c o s t s  o f c a p i t a l  item s and
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r e c u r r in g  c o s t s .  C a p ita l c o s t s  are co n sid ered  as th e  c o s t s  o f  item s  
th a t  p ro v id e  a s e r v ic e  fo r  more than one year  ( e .g .  b u i ld in g s ,  
v e h i c l e s ,  eq u ip m en t). T h is sh ou ld  a ls o  in c lu d e  n on recu rren t c o s t s  on 
i n i t i a l  t r a in in g  a c t iv a t e s  fo r  th e  p erso n n e l in v o lv e d  in  th e  program 
th a t  occu r  o n ly  once as w e ll  as th e  a c t i v i t i e s  r e la te d  to  p re lim in a ry  
s o c ia l  m o b il iz a t io n  i f  c a r r ie d  o u t o n ly  once during th e  lau n ch in g  o f  
th e  program . R ecu rrin g  c o s t s  are th e  in p u ts  th a t  are p u rch ased , used or 
r e p la c e d  w ith in  a one year p er io d  and c o s t s  on perform ing a c t i v i t i e s .  
P e r so n n e l, s u p p l ie s ,  o p e r a tio n  and m aintenance o f v e h ic l e s ,  equipm ent, 
b u i ld in g s ,  r e c u r r e n t tr a in in g  fo r  th e  p e r so n n e l, c o n su lta n c y , 
s u p e r v is io n ,  community m o b iliz a t io n  a c t i v i t i e s ,  com m unication and 
m is c e lla n e o u s  item s such as p r in t in g ,  p h otocop yin g  e t c ,  are in c lu d ed  
under r e c u r r in g  c o s t s .  These r e c u r r in g  c o s t  components are grouped  
under c o s t s  d i r e c t l y  r e la te d  to  th e  a c t i v i t i e s  and in d ir e c t  c o s t s  th a t  
are su p p lem en ta l to  c o n tr o l a c t i v i t i e s .

In m ost c a s e s  o f  prim ary h e a lth  care  programs l ik e  th o se  o f  
s c h is t o s o m ia s i s  c o n tr o l ,  p ro v id er  c o s t  a ssessm en t IS e s s e n t ia l  fo r  th e  
h e a lth  ca re  p la n n e rs  and a d m in is tr a to r s  in  th e  p la n in g  and 
a d m in is tr a t io n  p r o c e s s .  T his i s  p r im a r ily  b ecau se th a t prim ary h e a lth  
ca re  IS a p u b lic  good and i s  th u s p rov id ed  by th e  government w ith ou t 
ch a rg in g  th e  consumer d ir e c t ly .  The c o s t s  in cu rred  by the consum ers, 
th e r e f o r e ,  are n o t s i g n i f i c a n t  in  most c irc u m sta n c es .

1 . Chemotherapy
Chemotherapy fo r  s c h is t o s o m ia s is  i s  th e  most im portant s tr a te g y  

c u r r e n t ly  b e in g  employed in  the s c h is t o s o m ia s is  c o n tr o l program in  
C hina. I t  i s  g e n e r a lly  agreed th a t  redu cing  th e  m orb id ity  and 
p r e v a le n c e  are th e  prim ary o b j e c t iv e s  o f chem otherapy. C u rren tly , 
chem otherapy cam paigns are b e in g  launched in  the endemic a rea s under 
th e  su p p ort o f  th e  World Bank Loan Program. G en er a lly , corresp on d in g  
chem otherapy o p t io n s  are s e le c t e d  in  accordance w ith  th e  lo c a l  
e p id e m io lo g ic a l  s i t u a t io n s .  T his i s  th e  c a se  fo r  te c h n ic a l  f e a s i b i l i t y  
so f a r .  However, econom ic c o n s id e r a t io n  o f th e  program n e c e s s i t a t e s  
c o s t  e s t im a t io n  during th e  p r o c e s s .

a . I d e n t i fy in g  r e so u r ce s  u sed:
The community based  chem otherapy campaign i s  c a r r ie d  out by 

m ob ile  m ed ical team s 1 whose co m p o sitio n  o f p erso n n e l and equipm ent 
vary in  l i n e  w ith  th e  purpose o f chem otherapy.

P e rso n n e l: A m edical team u s u a lly  com p rises a m edical o f f i c e r ,  
m ed ical a s s i s t a n t ,  n u rse and d r iv e r  i f  a v a i la b le .  O ften , s u p e r v iso r s  go 
to  th e  f i e l d  fo r  s u p e r v is io n  and q u a l i ty  c o n tr o l .  Where d ia g n o s is  IS 
n eed ed , la b o r a to r y  t e c h n ic ia n ( s )  are in c lu d ed  in  th e  team. The c o s t  fo r  
p er so n n e l sh ou ld  in c lu d e  f u l l  c o s t  o f  employment, which encom passes 
s a l a r i e s ,  f r in g e  b e n e f i t s  and per diem fo r  f i e l d  work.

M edical s u p p lie s  and consum ables: P ra z iq u a n te l i s  now th e  s o le  
drug used  in  th e  program fo r  chem otherapy a g a in s t  ร. japonicum . o th e r  
m ed ical s u p p lie s  and drugs are needed fo r  th e  trea tm en t o f ad verse
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e f f e c t s  cau sed  by p r a z iq u a n te l.  I f  d ia g n o s is  i s  to  be c a r r ie d  o u t , 
d ia g n o s t ic  m a te r ia ls  and equipm ent are req u ired , such as m icro scop e , 
c o n ta in e r s ,  s l i d e s ,  c o v e r s l ip s  and d is in f e c t a n t s  fo r  s t o o l  exam in ation ;  
t e s t  tu b e s , s y r in g e s  and r e la te d  in stru m en ts fo r  b lood  t e s t s .

V e h ic le s  and o th e r  tr a n s p o r ta t io n  means: I f  a v a i la b le ,  a 
v e h ic le  i s  used  by th e  m obile m ed ical team to  d e l iv e r  d ru gs. As i t s  
c o s t s  are sh ared  by many a c t i v i t i e s ,  o n ly  th e  lo c a l  r e n ta l  r a te  fo r  th e  
same ty p e  o f  v e h ic le  w i l l  be used fo r  e s t im a tio n  o f v e h ic le  c o s t  fo r  
th e  purpose o f  c o n v e n ie n c e . The running c o s t  fo r  v e h ic le  i s  c a lc u la te d  
based  on th e  g a s o l in e  and o th er  m a te r ia ls  consumed. In th e  c a se  where 
th e r e  IS no v e h ic l e s  a v a i la b le ,  b ic y c le s  w i l l  be used by th e  s t a f f  to  
d e l iv e r  th e  d ru gs.

b . I n te r n a l  C ost Model fo r  Chemotherapy:
ICCj = (PC) + (VC) + (CoC) + (CaC) (1)

Where:
ICC = in te r n a l  c o s t  fo r  chemotherapy
PC = p erso n n e l c o s t
VC = v e h ic le  c o s t
CoC = consum able c o s t
CaC = c a p i t a l  c o s t
j = s p e c i f i c  chem otherapy a c t iv i t y
That i s :
ICCj = ร { (Sd+d + Pd*d) + (Vr*k +Vg*k) + (B d * e * l.0 5 ) +

(CoC*1.05) + [ (— /*Th) *Sh] 1 (2)
Af

Where:
Sd = s a la r y  per day 
Pd = per diem per day 
Vr = v e h ic le  r e n ta l  
Vg = V e h ic le  running  
k = Km
Bd = p r a z iq u a n te l dosage
e = u n it  p r ic e  per p r a z iq u a n te l dosage
1 .0 5  = 5% w astage
CoC = Consumable c o s t
Cv = c u r r e n t v a lu e  o f th e  c a p i t a l  item
Af = a n n u a liz in g  fa c to r ;  based on th e  u s e fu l  l i f e  y ea rs and 

d isc o u n t r a te  (C reese & P arker, 1993)
Th = t o t a l  u t i l i z i n g  hours in  a year  
Sh = u t i l i z i n g  hours fo r  s p e c i f i c  a c t iv i t y  
d = days
j = s p e c i f i c  chem otherapy a c t iv i t y
c .  I tem iz ed  C ost Menu by A c t iv i ty :
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The purpose o f  d ev e lo p in g  an ite m iz e d  c o s t  menu i s  fo r  th e  
p r a c t ic a l  a p p l ic a t io n  in  c a lc u la t in g  th e  c o s t  and u n it  c o s t  fo r  a 
s p e c i f i c  chem otherapy a c t i v i t y .  A sim p le  com puter program w i l l  be 
worked o u t b ased  on th e  c o s t  menu shown below  so  th a t  th e  f ig u r e s  cou ld  
be e a s i l y  in s e r t e d ;  th e  c o s t  and u n it  c o s t  o f  th e  a c t i v i t y  w i l l  be 
c a lc u la te d  and th e  c o s t  a n a ly s is  be made more sim p le  ( s e e  T able 4 .1 ) .

N otes on c a lc u la t io n :  Based on th e  p r in c ip le s  p rov id ed  by th e  
c o s t  m odels (1 ) and ( 2 ) ,  c a lc u la t io n s  o f th e  c o s t  item s in  th e  menu 
are d e sc r ib e d  as fo l lo w s :

P erso n n e l c o s t s :  S a la ry  in c lu d e s  f ix e d  amount p lu s  fr in g e  
b e n e f i t s  p rov id ed  by th e  i n s t i t u t i o n s ,  which i s  c a lc u la te d  as 
s a la r y  p er day. The d a i ly  per diem fo r  f i e l d  work w i l l  be used  
in  th e  c a lc u la t io n .
V e h ic le  c o s t s :  The lo c a l  r e n ta l and running r a te  per k ilo m e te r  
fo r  th e  same ty p e  o f v e h ic le  w i l l  be used  to  c a lc u la t e  th e  c o s t  
o f v e h ic l e .
Consumable c o s t s :  They are c a lc u la te d  based  on th e  r e a l  
consum ption  o f th e  drugs and m a te r ia ls  in  th e  o p e r a t io n .
C a p ita l c o s t s :  Of th o se  item s which have a u s e fu l  l i f e  more 
than one y e a r , th e  c o s t s  w i l l  be c a lc u la te d  based  on th e  u s e fu l  
l i f e  y ea r s  and d isc o u n t r a te  to  g e t  th e  a n n u a liz in g  fa c to r  
which i s  d iv id e d  by th e  cu rren t v a lu e  (rep lacem en t c o s t s )  o f  
th e  c a p i t a l  ite m s . The a l lo c a t io n  o f c a p i t a l  c o s t s  i s  based on 
th e  tim e used  fo r  a s p e c i f i c  a c t i v i t y .
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Table 4.1 ODST CALCULATION MENU FOR CHEMOIHERAPYY(PROVIDER)
Unit Total Sub Costs Allocated by Activity (RMBY)

Category/Item Unit
Prie Unit

Total -------------------------------------------------------Cost Superv. Mobil. Train. Diagn. Treat.
pproormpl ะ

Supervisor salary Day
Supervisor per diem Day
Medical officer salary Day
Medical officer per diem Day
Medical assist.salary Day
Medical assist.per diem Day
Lab technician salary Day
Lab technician per diem Day
Driver salary Day
Driver per diem Day

Sub Total
Vehicleะ

Rental Km
Running Km

Sub Total
Consumables:

Praziquantel Person
Other drugs Person
Slides Person
Coverslides Person
Kato-Katz plates Person
IHA plates Person
ELISA plates Person
Antigen Person
Other consumables Person

Sub Total
Capital Cost:

Building M2/D
Microscope W/D
Weighing scale W/D
Bicycle W/DOther equipment W/D

Sub Total
Grand Total

Total Number Chemotherapied
Unit Cost Per Chemotherapy
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2. Snail control
a. Iden tify ing  resources used:
P o r e  (ไฑใา 0 1 • P n r  t h o  c n  ว "i ไ p r in  t" T*n 1 A P t i  v i  t  i  OQ f  h p  T \o r  c n r i ฑ A ใ

involved ineludes e x p e r tf te c ta fc a i  “ t a l l , te c h ilc a l ' assistan tร ไ ฬ  supervisors. Like other personnel costs, the sa la r ie s , fringe benefits 
and pel diem for f ie ld  work should be included. In p rac tice  before and 
a f te r  focused m ollusciciding, a sna il survey is  usually carried  out. In 
th is  case, the cost for sna il survey should also be included in the 
a c tiv ity .

Supplies and consumables: M olluscicides, p rin c ip a lly  
niclosamide and NaPCP, are being used for k il l in g  the sn a ils . For 
running the spraying machine, gasoline or d iesel w ill be consumed. In 
the spraying process, pro tection  measures should be taken to the 
workers as the chemicals are poisonous to human beings.

Vehicles and other equipment: A vehicle is  necessary for 
carrying the spraying machine and molluscicides to the f ie ld . A 
spraying machine is  the essen tia l tool for m ollusciciding. As for the 
environmental m odification, the community bears much of the costs by 
contribu ting  considerable amounts of labor as well as m aterials.

b. In terna l cost model for snail contro l:

ICS, = (PC) + (VC) + (CoC) + (CaC) (3)
Where I
ICS = in te rn a l cost for snail control 
PC = personnel cost
V C  = v p h i r l p  p o s t

ÇOC .  lo n lu L b U  cost
CaC = cap ita l cost
j = sp ec ific  sna il control activity

That is :

ICS, = ร [(Sd.d + Pd.d) + (Vr.k +Vg.k) + (Mw.e.1.05) +

(CoC*l.05) + [(—/* T h )* S h ]1 (4)
Af

Where:Sd = sa lary  per day 
Pd = per diem per day 
Vr = vehicle ren ta l 
Vg = Vehicle running 
k = Km
Mw = m olluscicides in kg 
e = u n it price per kg of molluscicides



28
1.05 = 5% wastage
CoC = consumable cost
Cv = curren t value of the cap ita l item
Af = annulizing fac to r; based on the useful l i f e  years and 

discount ra te  (Creese & Parker, 1993)
Th = to ta l  u t i l iz in g  hours in a year 
Sh = u t i l iz in g  hours for specific  a c tiv ity  
j = sp ec ific  a c tiv ity  of sna il control 
d= day
c. Itemized cost menu for snail control:
The purpose of developing th is  itemized cost menu for snail 

control is  the same as th a t for chemotherapy. By using th is  menu, the 
cost and u n it cost can be quickly calculated and cost component 
analysis can easily  be carried  out. Also, a simple computer program 
w ill be developed for p rac tica l application  (see Table 4 .2 ).

Notes on ca lcu la tion : Based on the p rincip les provided by the 
cost models (3) and (4), the ca lcu la tion  of the cost items in the mena 
are described as follows:

Personnel costs: The salary  includes the fixed pay and fringe 
b en e fits , such as accommodation and other subsidies provided by the in s t i tu t io n s , which is  calculated as salary per day. The 
daily  per diem for f ie ld  work w ill be used, which includes 
subsidy for working with poisonous substances.
Vehicle costs: The local ren ta l and running ra te  per kilometer 
for the same type of vehicle w ill be used to ca lcu la te  the 
costs of vehicle.
Consumable costs: This is  calculated  based on the real
consumption of the molluscicides and m aterials in  the 
operation.
Capital costs: Of those items which have a useful l i f e  more 
than one year, the costs w ill be calculated based on the useful 
l i f e  years and discount ra te  to get the annualizing factor 
and then divided by the current value (replacement costs) of 
the item. The allocation  of cap ita l costs is  based on the 
time used for a specific  a c tiv ity .



Table 4.2 Cost Calculation Menu for Snail Control Options (Provider) 2 9

Category/Item
UnitTotalSub Costs Allocated by Activity(RMBY)

Unit PriqUhit TotalSuperv. Train. Snail sur. Mollusc. Engene.
Personnel:

Supervisor salary 
Supervisor per diem 
Technician salary 
Technician per diem 
Technician assist.salary' 
Technician assist.per diem 
Lab technician salary 
Lab technician per diem

Sub Total

Day
Day
Day-
Day
Day-
Day
Day
Day

Vehicle:
Rental
Running

Sub Total

Km
Km

Consumables: 
Molluscides(spraying) 
Molluscides (Irrmersion)

M2
M2

Fuel for spraying machine Work hour 
Material for maintaining machWork liour 
Material for personnel proteqWork hour 
Other consunables Work hour

Sub Total
Capital Cost: 

Building (store house) 
Spraying machine 
Microscope 
BicycleOther equipment

M2/day 
Work day­
work day­
work day­
work day

Sub Total 
Grand Total

Total Square Metre Treated 
Unit Cost Per Square Metre



30

4.2 External costs
External costs are defined as the hidden costs imposed on the 

p a tie n ts , the p a tie n ts ' family and re la tiv e s , the local community and 
on other agencies. Even i f  the costs towards any of these events are 
small and are unlikely  to make any d ifference, i t  is worthwhile 
iden tify ing  such cost categories in any event although the estim ation 
of them might not be pursued any great d e ta il .

In th is  sp ec ific  case, external costs are the costs incurred 
outside the schistosom iasis control program, i . e . , those incurred by the community co llec tiv e ly  or by the consumer ind ividually . As 
indicated in the previous chapter, external costs are also important 
components of the aggregate cost, especia lly  in the sna il control 
a c t iv i t ie s .  In th is  case, community contributions such as labor and 
m aterials co n s titu te  a s ig n ifican t part of the to ta l resource used.
Consumer costs:

The costs borne by the targe t society in receiving the services 
offered under a given control program is  a part of the social co sts . I t  is  b as ica lly  the economic cost as the tim e/opportunity costs is  the 
major component. Incorporation of external costs is an extension of the 
actual resources spent for a given program. From the economist’s view 
po in t, costs from the demand side of a health  service is  as pertinen t as the supply side. The costs of obtaining services are ju st as 
p ertin en t as the costs of producing serv ices. The two p rincipa l 
elements in receiving the services by the consumers are the time cost 
and trav e l co st. I t  is  also necessary to add the treatment cost if 
charged and/or costs for drugs if  prescribed. Ind irect costs are also 
attached to th is  as the patien ts receiving the services need to be 
accompanied by another member from the family or society . They also 
have to incur tra v e llin g  cost in addition to foregoing opportunity 
co sts . Examination of household costs of th is  type IS also useful to 
understand consumer behavior in u ti l iz in g  the services offered for H 
p a r tic u la r  health  problem.
Community costs:

In the control of vector-borne diseases like sch istosom iasis, 
i t  is  necessary to consider community a c tiv it ie s  towards the control of 
sn a ils . This, along with prevention measures, has to be considered 
under community re la ted  external costs. When the co llec tiv e  force is  
u ti l iz e d  through community p a rtic ip a tio n  in the snail control program, 
the time cost, tra v e llin g  costs and the cost for coping with {heir 
routine a c tiv ity , if  any, have to be considered.
Costs imposed on other agencies:

When the programs are aimed at in te rsec to ra l co llaboration  or 
co-ordination by involving other agencies such as other governmental 
departments, non-governmental agencies, e tc , which are outside the 
health  se rv ices. I t  is  necessary to consider these resources while
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costing . They are may be in the form of personnel or equipment or 
veh ic les, d iverted  for co llaborative a c t iv i t ie s  in delivering the 
health  se rv ices. Inclusion of th is  cost however depends on the re la tiv e  
magnitude. If  the cost towards th is  is  small, i t  can be omitted. But 
some ju s t i f ic a t io n  should be given for the elim ination of such costs 
perhaps based on previous empirical work.

1. External costs for chemotherapy
a. Iden tify ing  resources used:
Consumer: During the chemotherapy campaign, the mobile medical 

team go to the endemic v illages and re s id en tia l quarters to deliver 
praziquan tel. Thus, the transpo rta tion  and time costs incurred by the 
individual residen ts are nor s ig n ifican t and thus not going to be 
estim ated.

Community: When the mobile medical teams go to the f ie ld  and deliver the chemotherapy drug praziquantel, carry out stool examination 
or co lle c t blood samples, i t  is  usual that the v illag es provide 
necessary labor to help the operations and the v illag e  leaders are 
responsible for organizing and mobilizing the v illag e rs  to coordinate 
the a c t iv i t ie s .  This is  the time and m aterial costs incurred by the 
community.

b. External cost model for chemotherapy:

EC; = I  [(Ls.d)+(Ys.d)] (5)

Where ะ
EC = external cost
Ls = daily  salary  for labor a ss is tan t (paid by v illages)
Vs = daily  salary  for v illage leader
d = day
j = sp ec ific  chemotherapy a c tiv ity
2. External cost for sna il control
a. Iden tify ing  resources used:
Consumer: As snail control is  preventive work, the residen ts 

usually do not take up the re sp o n sib ility  ind ividually . Therefore, 
there I S  no need to estim ate the consumer cost.

Community: For the snail control a c t iv i t ie s ,  the communities 
take up most of the re sp o n s ib il i t ie s . Villages should provide labor to 
carry out m ollusciciding in the responsible areas under the technical 
guidance of the professionals from the anti-sch istosom iasis 
o rganizations. The earth  work of the environmental m odification and 
ag ricu ltu re  or aquaculture in tegrated  snail control p ro jects are the 
re sp o n s ib il i t ie s  of the local communities through investment and labor
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con tribu tions. Some p ro jec ts , such as the aquaculture in tegrated  snail 
control p ro jec ts , w ill have economic re tu rns, for example, from fish  
harvesting . I t  w ill be enjoyed by the p ro jec t investors of the community. Therefore, the net cost for the community should be the cost 
minus the economic re tu rn .

b. External cost model for snail contro l:

EC, = ร [ (Ls.d) + (Vs. d) + (MC, ) ] (6)

Where ะLs = daily  labor salary 
Vs = daily  salary  for v illage leader 
MC = cost of m aterial contribution 
d = dayj = sp ec ific  snail control ac tiv ity

NEC''; = EC ; - ER ; (7)
Where:NEC = net external cost 

EC = external cost
ER = economic return  from the pro ject 
j = sp ecific  sn a il control a c tiv ity

4.3 Time fac to r for cost calcu la tion
1. Present value
To ca lcu la te  the present value for the future costs, i t  is  

always necessary to take in fla tio n  into account. The foliowing formula 
can be used for ca lcu la tion  assuming the costs occur at the end of the 
year.

P = I  E. ( l+ r) ': 
ท=1

Fi F; F,
(1+r) (1+rr Tl+rT*

Where:p = Present value 
r = in te re s t ra te  
ท = cost at year 
F = future costs

ท
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2. Future costs
I t  is  natural th a t people would ra ther have money a t hand now ra th e r than in  the fu tu re . So, any of the co sts /b en e fits  occurred in 

the fu ture should be discounted using the discount ra te  of 5%. Future 
costs should include the to ta l  investment cost (cap ita l cost) and 
recurren t cost for a given year.

F(ท} -  - i l —  +K} -t= l ( l+ i) ‘
Where ะ

Ks = cap ita l costs
ci = recurring costs of the year 1t '  
i = discount ra te  
ท = costs at year ท 
F = fu ture costs

The facto r (i-^rr is  the discount ractor and can be obtained 
from a given 'ท' and ' r '  from the annualization tab le  (Creese Si Parker, 
1994).
4.4 Aggregate cost

Aggregate cost for a sp ec ific  a c tiv ity  is  the sum of the 
in te rn a l and external costs.

Aggregate costs = In ternal costs + external costs
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