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ABSTRACT 

The use of threshing machines in.substitution fo r  t radi t ional  

methods of r i ce  threshing has been widely adopted since 1975. 

Despite the high degree of machine diffusion, l i t t l e  at tent ion has 

yet been paid on such matters a s  how and why the process of adoption 

is  generated and accepted. 

This study i s  undertaken as  an attempt t o  investigate and 

identify some possible factors tha t  might affect  or be related t o  

the adoption of the I R R I  designed thresher. The benefit-cost 

approach was employed a s  the  framework t o  explain the process of 

technology diffusion. The study could be considered the f i r s t  of 

i ts  kind i n  Thailand. 

Information obtained for analysis was collected directly 

from farmers, local dealers and manufacturers of the machine i n  

Chachoengsao and Supanburi provinces i n  the central plain of 

Thailand. 

In our findings, the t o t a l  gains realized from the u t i l i sa t ion  

of the machine consist of the direct cost aavings and the i a d i r e ~ t  

time savings. These favorable advantages became stimulants i n  

motivating farmers t o  gradually switch from other methods of r i c e  

threshing t o  a r ice  threshing machine. This, i n  effect,  contributes 

t o  the t o t a l  demand for  thresher 's service. 

iii 



However, the  investment i n  a r i c e  thresher seemed cost ly  t o  

farmers. Only a few who have access t o  funds could own the machine 

and fo r  those who could not afford one they may employ a r i c e  

thresher through renting it. Thresher owners can obtain benef i ts  

from owning a thresher from two sources. One is  through rendering 

services t o  others who needed them. The other i s  through own use. 

The thresher a l so  generates two kinds of benefits .  One i s  the  

internal  benefits  t h a t  would accrue t o  the  owner and the  other  i s  

the  external benef i ts  t ha t  a thresher would contribute t o  t h e  

customer through time savings and cost savings. 

The cost-benefit analysis proved tha t  the  investment i n  a 

thresher during the  period of 1975 t o  1979 yielded a considerably 

high r a t e  of re turn t o  the  owner. This was the  main fac tor  causing 

a high degree of thresher adoption. 

Considering a l l  the  net benefits  realized from the  adoption 

of a modern thresher, promotion of its use may be a good government 

policy f o r  the  development of the  country's agr icu l tura l  sector.  

However, promotion e f fo r t s  should take in to  consideration cer ta in  

constraint  concerning i r r iga t ion ,  cropping intensi ty ,  employment 

changes, etc. The provision of loan f a c i l i t i e s  with low in t e re s t  

r a t e s  and simplified loaning procedures is one way which may be used 

t o  help promte  the  u t i l i z a t i o n  of threshers. 
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CHAPTER I 

INTRODUCTION 

A. Problem Defined 

Rice production in Thailand bas recently developed f ran  

subsistence production t o  commercial product ion.' This phenomemn 

was accompanied by the  increasing use of farm machinery such a s  

water pumps, power tillers, t ractors ,  etc. A new machine recently 

introduced and showing a promising future is the  r i c e  thresher. 

It f i r s t  appeared in 1475 and now about 5,000 machines a re  in use. 2 

Its importance m y  not only be on agricultural production 

but also on industrial  production a s  well. This i s  because almost 

a l l  of the r i c e  threshers used in the country a r e  now local ly 

produced. . It is, therefore, qui te  interesting t o  see how and why 

such a machine has come t o  be adopted by Thai farmere. This may 

provide us with a bet ter  understanding of Thai agriculture itself 

and be useful i n  analysing the  demand f o r  r i c e  threshers and other 

farm machines in the future. 

'Ammar Si tma l l a ,  ItRice in the  Thai Ecormg~,~~  unpublished 
paper, Faculty of Economics, Thalrnnasat University, June 1978 ( in 
Thai ). 

2 ~ i c e  Machinery Division and Mechanization Research. IRRI. 
(Los B&S, philippin&) Semi Annual Report, No. 21-27, ~ u l i  1, 

- 

1975 - December 1978. 



The study was undertaken i n  tbe hope of answering the 

questions of wby and how r ice  threshing machlnes have come to be 

widely adopted. The hypothesis t o  be tested i s  that  the positive 

net benefits f r m  r i c e  thresher investment induced the rapid. r a te  

of adoption. The study w i l l  a l so  investigate the effects of 

thresher adoption and use on labor ut i l izat ion,  turnaround time, 

croppirg intensity and cost saving. In addition, the rapid 

adoption of r i ce  threshers has induced the  growth of a r i c e  thresher 

irdustry ,which may lead t o  important challges in the employment 

structure. But t h i s  w i l l  m t  be included as  it is  beyond the scope 

of the study. 

C. Methodology of Study , . 

The adoption and. use of r i c e  threshers may be approached 

in  two ways. One i s  through the contractor service or ut i l iaa t ion  

without actually investing in a mchine. Analysis of farmers in 

this group may be subdivided into : 

1. Those who own buffaloes and/or machines other than 

r i c e  threshers which can be used fo r  threshing. 

2. Those who do not own any buffalo and/or machines 

other than r i ce  threshers which can be used for  threshing. 



Analysis of the f i r s t  group must take into consideration 

the operati- cost of threshing with the 'available machine or 

buffalo including the r ice  thresher in comparison to  renting 

whatever threshing services are available in  the market. The most 

economical package will then be chosen. 

The second group involves only comparing the rental ra te  

( including operating cost ) of the various alternative threshing 

services (includirg a r i ce  thresher) available in the market and 

choosing the cheapest or most economical service. 

The second approach in  studying the adoption of r ice  

threshers is to  look a t  the net benefits of such an investment. 

The capital cost of investing in the machine must be compared t o  

the benefits it is able t o  generate over the presently employed 

method of threshing. 

In the present study, the m i n  focus w i l l  be on the second 

approach. Only one alternative method of threshing was chosen for 

comparison t o  investing in  the r i ce  thresher and that is the 

renting of a s m a l l  tractor (power t i l l e r )  through a contractor 

service. This is because the use of d l  tractors s e a s  to be 

the only available alternative in  the survey areas chosen. 

D. Source of Data and Area of Study 

\ 
Since the adoption of threshers i n  the l a s t  2-4 years is 



particularly evident i n  areas with good irr igat ion,  the s i t e s  

selected fo r  the  study a r e  Cbachoengsao and Supanburi provinces. 

The reasons f o r  choosing these provinces are : 

1. They are  areas where two-wheel walking t rac tors  and 

r i c e  threshing machines a re  intensively used. According t o  t h e  

Division of Agricultural ~conomics, it was recorded i n  1975 tha t  

there were 10,147 uni t s  of two-wheel walking t rac tors  and 1,569 

uni t s  of r i c e  threshing machines in Chachoengsao. Cmpared with 

other provinces i n  t h e  country, Chachoengsao has the  largest 

u t i l iza t ion  percentage of the two-wheel walking t r ac to r s  and r i c e  

threshing mchines ( about 12.30 and 40.20 percent, respectively). 

Supanburi has 3.8 percent of the  two-wheel walking t rac tors  but 

the  s t a t i s t i c s  on r i c e  threshing machines a re  unavailable. 

2. They are  important areas producing farm machinery. 
I 

There a r e  9 firms producing two-wheel walking t rac tors  and 4 firms 

producing both two-wheel walking t rac tors  and four-wheel t rac tors  

in Chachoengsao. This i s  a l so  the province with the highest 

concentration of r i c e  thresher producers.4 For Supanburi, there 

are  5 firms producirg two-wheel walking t rac tors  and four-wheel 

t rac tors  and one firm producing r i c e  threshing machines only. 

3 ~ i v i s l o r  d Agricultural Economics, U i s t r y  of Agriculture 
and Cooperatives, Agricultural S t a t i s t i c s  of Thailand Crop Year 
1975fl6 No. 54, Sect 5 on 

 here a r e  9 firms located here. 



3. Chachoengsao firms were among the  earl iest  two-wheel 

walking tractor  and r i c e  thresher producers i n  the country. These 

firms could, therefore, provide relevant information regarding the 

developent of the  farm machinery industry. In  contrast, Supanburi 

f inns a re  relatively new and thei r  sizes a re  smaller than 

Chachoengsaols which may indicate the direction the  farm lnachinery 

industry is heading. 

Within Chachoengsao, four d i s t r i c t s  were chosen while two 

were chosen from Supanburi. The basis in selecting these six 

d i s t r i c t s  is  that  they a r e  areas with a relatively high density of 

thresher population. Within the  six selected d is t r ic ts ,  a 

separation was made of tambol where r i ce  threshers a re  widely 

adopted and tambol where r i c e  threshers a re  not important or 

nonexist kt. Information concerning the exist em e and importance 

of r ice  threshers i n  each tambol were obtained flow.talking t o  

d i s t r i c t  agricultural officers. 

After having identified the tambol where r i c e  threshers are 

widely ut i l ized,  one tarnbd was selected from each d i s t r i c t  for the  

survey. The' selection was based on the consideration of travelling 

distance and convenience, safety, and cooperation from local 

government officers. 

The selected tambol i n  Chachoengsao a r e  as  fdlo~ws:  



1. Tambol Bang Khamrg and Tambol Mon Thong (Bang Nam Prieo 

Distr ict  ), 5 

2. Tambcl Nabrn Neung Kbade ( mang Distr ict  ), . 
3. Tambol Nong Jork (Bang Pa Kong Distr ict  ) and 

4. Tambol Ban Po (Ban Po Distr ict  ). 

4 
In Supanburi, the selected tambol are  : 

1. Tomb01 Rai-rot (Domhedi ~ i s t r i c t )  and 

2. Tambol Bang-warm and Tambol Ylang Wa (Sriprachan 

Dis t r ic t  ). 
6 

A t  the tambol level,  help was sought from the Karnnan (head 

of the tambol) i n  classifying farmers according t o  the methods i n  

threshing r i ce  and the  ownership of machines. Finally, the 

selection of the  households t o  be included i n  the survey was 

carried out with the help of the  Kamnan. They a r e  based on the 

following sample c e l l s  : 

1. Thresher owners, 

2, Thresher mn-owners who use threshers, and 

3. Farmers who employ tradi t ional  methods of threshing : 

buffalo or t rac tor  treading. 

'TWO tembol were selected i n  t h i s  d i s t r i c t  due t o  insuffi-  
c ient  information i n  Tambol Bang Khamrg, 

'Two tambol were selected i n  t h i s  d i s t r i c t  due t o  insuff i -  
cient information i n  Tambol Bang-ngarm. 



Thirty samples a r e  assigned in  each catagory c e l l s  by 

province. However, durirg the time the  f i e l d  surveys were u 

conducted ( i n  February 1979 for  Chachoengsao and April 1979 fo r  

Supanburi) fulners were busy preparing land for  the dry season 

crop, making them unable t o  cooperate f u l l y  with the study, T h i s  

unfortunate incidence resulted in the deviation of the expected or  

intended sample structure as  can be seen i n  Table 1-1. 

The t o t a l  sample collected is 268 households, The question- 

naire employed oras modified f i.om a questionnaire in the  Philippines 

so tha t  cross country comparisons may be made, 

E, Organization of the  Study 

This study i s  organized into s ix  chapters. Following this 

introductory chapter w i l l  be a chapter summarizing same background 

of the  provinces studied, a l ternat ive methods and costs of r i c e  

threshing i n  Thailand, and the threshing techology, types of r i c e  

threshers and the r i c e  thresher industry i n  Thailand. 

In Chapter 111, a review of the l i t e r a t u r e  comerning r i c e  

threshers and a discussion of same of the  possible factors  affect- 

ing the adoption and use of r i c e  threshers a re  studied, It 

includes both noneconomic and economic factors. 

In  Chapter I V ,  a brief review on the  discounted eaah flow 

approach w i l l  be given and adapted for  meawing the project worth 



of investing in a r i c e  thresher. The methods of identifying costs  

and benefits  and of valuing them w i l l  be discussed here. 

The empirical r e su l t s  of the  study w i l l  be presented in 

Chapter V. It w i l l  be separated in to  two par ts :  past  and future  

investment projects. Past investments a r e  included t o  see whether 

they might provide some useful information. 

Finally, same conclusions and ten ta t ive  policy implications 

w i l l  be discussed i n  the  l a s t  Chapter. 



TABLE 1-1 

PERCENT DISTRIBUTION OF SAMPLE BY PROVINCE, DISTRICT, AND TYPE OF FAFMERS 
1978 

- -. - - -  - - 

Group of respondents sam@ed 

Thresher Thresher non-omrs Fanners who enploy t radi t ional  methods 
District  and province owners who use threshers 

buff a10 tractor  
treading treading 

W H O E N G S A O  PROVINCE (N = U8) 14 = 40 N = 71 '  N = O  

Bang Naru Frieo 
IJiuang 
Ban Po 
Bang Pa Kong 

SUPANBURI PROVINCE (N = 150) N = 23 N = 85 N = 8  

Don Chedi 
S r i  Prachan 

TOTAL OBSERVATIONS (N = 268) N = 63 N = 156 
( 100.00 > (lO0.00) 

N = Number of observations. 



CHAPTER I1 

BACKGROUND OF RICE THRESHING I N  THAILAND 

In this chapter, sane gwera l  information on the two areas 

under study (Chachoengsao and Supanburi) a re  presented along with 

the alternative methods and costs of r i ce  threshing in these two 

provinces. A review is a lso  made of the different models of r i c e  

threshers available i n  Thailand since its introduction. 

A. Characteristics of Provinces Studied 

1. Chachoengsao Province 

~hachoen~sao,' one of the provinces i n  the heart of the 

commercial r i c e  growing area of + Central Thailand, i s  situated about 

80 k i lmeters  eabtof Bangkok. It covers a t o t a l  area of 5,432 square 

kilometers with 32.8 percent being suitable f o r  r i c e  production. 

About 80 percent of the  t o t a l  households a r e  involved in agricultural 

ac t iv i t ies .  This province is divided into 7 amphur (d is t r ic ts ) ,  80 

tambol (group of villages),  and 740 nruban (villages). (see Table 11-1 ). - - 
Almost a l l  the farmers i n  Chachoengsao plant r i c e  by broad- 

casting. Farm mechanization is mainly employed in paddy production. 

The r i c e  threshing machine has been widely adopted just recently 

l ~ h e  weather is not extremely hot in sumner nor k it 
extremely cold in winter. The highest temperature is 35 C and the  
lowest one is 12.30 C. 



TABLE 11-1 

POPULATION, PROPORTION INVOLVED I N  FARNlZNG, AND AFf.EA PLANTED TO RICE, 
BY AMPHUR, CHANGW CHACHOENGSAO, 1974-197 5 

Area Planted t o  Rice 

Number Number Proport ion Wet Dry % Dry % Dry 
Amphur of of involved season season season season of 

Tanbol &ban Populationin farming 1974-5 .1975: of wet t o t a l d r y  
1974 season season in 

pr ovinc e 

no. no, 

1- M'JwZ 19 187 
2. Bang Khla 17 114. 
3. Bang Pa Kong 8 106 
4. Ban Po 17 72 
5. Pha Nom Sara Kham 11 87 
6. Bang N a m  Prieo* ,.. 9 145 
7. Sanm Chai Khet 4 2 9 

per sons a; r a i  r a i  

Total 8 5 740 406,234 1,079,623 171,719 15.9 lOc).OO 
- -- - . - - -- -- - - - - -- - 

*There are 10 tanbols i n  lrmphur Bang IJam Prieo in 1978. 

Source: Changwad Chac hoengsao Office, ff(&ner&- Description of Chachoengsao, " l&ang Distr ict ,  
Chachoengsao, 1974. Tables 1 and 2 ( i n  Thai). 



(within the l a s t  3-4 years). 

In the study, four of the seven dis t r ic ts  in t h i s  province 

are selected, because these are the areas where r ice  threshers are 

extensively .used. They are Bang Nam Prieo, Muang, Ban Po and Bang 

Pa Kong distr icts .  

Among these four distr icts ,  r ice threshers are most exten- 

sively used in h n g  Nam Prieo. Most of the r ice threshers in  use 

2 are owned by farmers. 

The proportion of households involved in farming in  1974 

were approximately 94, 88, 80 and 41 percent in Bang Nam Prieo, 

Ban Po, hang and Bang Pa Kong dis t r ic ts ,  Bang Pa 

Kong have the lowest percentage which may be because of water 

control problems. Eventhough the cultivated areas in t h i s  d i s t r i c t  

are irrigated, most of the farm land may be damaged by sa l t  water 

during the period of November t o  March or up t o  May (within the 

range of 5-7 months). T h i s  factor also affects the cropping 

intensity i n  Bang Pa Kong, that is, same farmers in the d i s t r i c t  

can plant only one crop a year. Only 5 percent of the area planted 

to the wet season crop could be epplied for dry season cropping 

2 ~ h e  exceptions are a r i ce  m i l l  and a mall  repair shop 
in  Bang Nam Prieo and a snall repair shop owner i n  Ban Po. 

3~hangwad Chachoengsao Off ice, "General Description of 
Chachoengsao,I1 mang.District, Chachoengsao, 1974. ( i n  Thai). 



whereas it i s  amund 9 percent i n  Ban Po Distr ict ,  the neighboring 

area of Bang Pa Kong. T h i s  condition has resulted in a relat ively 

lower degree of r i c e  thresher adoption in  both d i s t r i c t s  whereas 

the t radi t ional  method of threshing such a s  t ractor  treading a re  still 

widely used. 

2. Sumnburi Province 

In  Supanburi, there a re  eight amphur, 88 tambol and 620 - 
muban with a to ta l  cultivated area of 5,339 square kilometers. - 
About 81, percent of the t o t a l  agricultural holding area i s  platted 

t o  rice. . The province i s  w e l l  supplied with ra in  water for  about 

six months of the year or between May and October. In the past 

few years, as  a 'result  of the newly completed irr igat ion fac i l i t i e s ,  

double cropping has become common. T h i s  has been followed up closely 

by the widespread use of tm-wheel t ractors  and more recently (1917) 

by the adoption of r i c e  threshing machines. For areas outside the  

i rr igat ion system, fanning is still done with t radi t ional  methods 

such a s  buffalo plowing and threshing although tractors  have become 

popular for  land preparation. 

4 ~ h e  average annual temperature ms 28 '~  for  the period of 
1970.1417. Theohigheet average monthly temperature ieoin A p i l  
being amund 31 C and the lowest i n  December around 25 C.  The 
average annual ra in fa l l  for Supanburi province measured a t  Supanburi 
Synoptic Station was 1,326 mm for  the period of 1970-1977. The 
highest average monthly ra in fa l l  i s  in September (304 nun) and the 
lowest in February ( 0.6 mm). 



Two of the nine d i s t r i c t s  i n  Supanburi have been selected 

f o r  the  study since they are  re la t ive ly  w e l l  i rrigated and double- 

cropped areas similar ,to the d i s t r i c t s  chosen in Chchoengsao. 

They a re  Don Chedi and Sri Prachn d i s t r i c t s .  

Transportation i n  these d i s t r i c t s  a r e  mostly done by road 

( In  contrast t o  Chachoengsao where water transport s t i l l  dominates). 

Usually on one or  both banks of an i r r iga t ion  canal i s  a small 

road which i s  passable even i n  the rainy season. 

3. Other General Characteristics 

Farn credit  i s  provided by a number of inst i tut ions:  the 

Ekmk f c r  Agriculture and Agricultural Cooperatives, the Farmers1 

Association, the  People1 s Irr igat ion Association, the  Agricultural 

Cooperative Association, and the Land Cooperative Association. 

Interest  ra tes  for  these ins t i tu tes1  loans averages 12-15 percent 

a year. However, they provide only a portion of the credi t  needed 

f o r  the purchase of inputs. Fe r t i l i ze r  dealers a re  a major s&ce 

of credit ,  charging about 20-30 percent interest  a year. T h i s  

private source i s  very important t o  farmers, particularly when 

they urgently need credi t  fo r  production. 

Besides credit  f ac i l i t i e s ,  extension services a re  ale0 

provided by the  government. Government agencies under the  Ministry 

of Agriculture and Agriculatural Cooperatives have set  up demonstra- 

t i o n  p lo ts  i n  some Villages and carried out pest and disease control 

projects. 



The marketing of farm products is genePdly perfanned by 

local merchants. Farmers usually s e l l  the i r  paddy immediately a f t e r  

harvest t o  these merchants. 

The a t t i tude  survey on the d&ard or need f o r  machines used 

in  r ice  production fourid a high interest  a t  the l aM preparation 

and threshing stages  able 11-2). 

TABLE 11-2 

FAhBRS' PREFERENCE OF MXXANIZATION, 1 1978 

1 

What operation of r i c e  production do you 
* 

think should be mech8nSzed ? - Percent 

Land preparation 

Harvesting 

Threshing 

Hauling 

Caring (pesticide & water supply ) 

Every stage of production 

No comment 

- - -  - - 

* 
Note: More than one choice i s  ellowed. 



B. Alternative Methods and Costs of Rice Threshing 

Before the adoption of r i c e  threshers, farmers have t o  pay 

t o  haul paddy bundles from the f i e lds  t o  the i r  houses because they 

cannot thresh paddy i n  the f ields.  But when r i c e  threshers were 

adopted, farmers were able t o  thresh the i r  paddy in the f i e lds  

instead . 
The threshing of r i c e  involves separating the grain from 

the panicle but not removing the husk.5 Various methods of r i c e  

threshing are practiced i n  Thailand but t h i s  chapter w i l l  focus on 

three methods: buffalo treading, t rac tor  treading and r i c e  threshing 

machines. 

The cost of r i c e  threshing in this study w i l l  include all 

costs incurred i n  the threshing process excluding the cost of 

threshing f loor  preparation, the  hauling cost of r i c e  bundles 

from the fields t o  the  threshing areas, aIXl the hauling cost of 

threshed r i ce  t o  the storage area. This i s  because of the 

unavailability of these data. 

T h i s  t radi t ional  method i s  usually performed on the threshing 

ground near the farmer's house. A mixture of mud and animal manure - , 



is applied t o  the surface and allowed t o  dry before threshing. In 

Thailand, bundles weighing 13 t o  16 kilograms a re  t i e d  with long 

mpes made from r i c e  s ta lksS6 These bundles a re  placed in a c i r c l e  

with the.  heads of the bundles upward. Usually 200 t o  300 bundles 

a re  placed on the  threshing floor a t  one t b e  but the number varies  

considerably. The buffaloes a re  driven around over the r ice.  

Sametimes, one driver is used fo r  a pa i r  of buffaloes; and a t  other 

times, larger groups of buffaloes may be controlled by a man with 

a rope. After one hour of trampling, . the  buffaloes a r e  led off.  

Meanwhile men using long wooden forks rake the straws off the pi le .  

The buffaloes are  brought back and the process i s  repeated several 

times, u n t i l  a l l  the grain is threshed with a l l  the straw removed. 

A t  this stage, the  threshed r i c e  i s  not clean. It must be -wed 

with man-power o r  a winnowing machine. This last step will help 

clean the  threshed rice.  7 

From the  f i e l d  survey conducted 'in Supanburi, the average 

amount of r i c e  threshed per man-day with buffalo treading i s  about 

206 kilograms. (See Table 11-3 ). The buff a10 treading method is  

highly time consumirg. A s  presented in Table 11-4, threshing time 

f o r  1,000 kilograms of r i c e  with this method i s  about 22 hours 

%. J. Chancellor, llSurvey of Migenous Farm Implements, l1 

paper submitted t o  the  Rice Department, Ministry of Agriculture, 
Bangkok, Thailand ( 1961 ) . 

 h he steps i n  r i c e  threshing by various methods is shown 
in Appendix Chart B. 



compared t o  only 2.63 and 0.68 hours for a t ractor  and a thresher, 

respectively. 

TABLE 11-3 

RICE THRESHED BY DIFFXWNT METHODS, 1978 

Unit:kilograms per man-day 

CHACHOENGSAO SUPANBURI 

Met hod Bang Weighted 

Nam Eking Don- Sri- average 
Prieo bluang Ban Po Pa Kong chedi prachan 

Buffalo Treading - - - - 206.2 - 206.2 
(n=8 ) (nz8 

Tractor Treading - - ' 429.7 4'77.6 365.9 362.2 414.6 
(n=2) (n=5) (n=12) (n=18) (n=37) 

Thresher 790.5 879.5 ' 759.9 740.7 715.82 537.34 751.8 
(n=17) (n=8) (n=10) (n=5) (n=12) ( n = l l )  (n=63) 

Note: n = number of observations 

TABLE 11-4 

TlME CONSUMED I N  RICE T?33ESHING 
. OF DmmT m 0 D S  

Unit: hours per 1000 kilogram 

CHACHOENGSAO SUPANBUR1 

Metiad Bang Weighted 
Nam Bang Don- Sri- average 
Prieo Muang Ban Po Pa Kong chedi prachan 

Wlffalo Treading - - - - 22' - 22 

Tractor Treading - - 2.48 2.24 2.74 2.91, 2.63 

Thresher 0.61 0.65 0.58 0.60 0.70 0.86 0.68 



The threshing cost of buffalo treading is  available only 

i n  Donchedi Distr ict ,  because buffalo and other draf t  animals are  

not employed f o r  r i c e  threshing purposes i n  other study areas. The 

area where buffalo treading i s  practiced i s  rather ary with only 

single cropping. Fanners here were a lso  found not t o  own other 

types of farm machinery. The t o t a l  threshing cost for  t h i s  method 

averages 193 baht per kwien i n  1978 (See Table 11-5) and are  . 

' ccrmposedof laborandbuffa locos ts .  

The labor cost component is larger comprising 92 percent of 

the  t o t a l  cost. About three workers ( a l l  of whom were found t o  be 
4 

household members ) are  required. They help one another both during 

the treading and cleaning. It takes around 4.85 man-days t o  get  

1,000 kilograms of threshed rice.  This cost item is t o  the farmers 

a non-cash expenditure which they exclude from the t o t a l  t ~ e s ~  

cost and thua underevaluate the  buffalo treading cost. To 

calculate such labor costs, the physical units of labor ut i l ized 

was, therefore, multiplied with the existing market mge ra te  of 

37 .lo baht per man-day i n  Donchedi. 

The buffalo cost i n  treading i s  calculated from the market 

renta l  r a t e  of a buffalo a t  5 baht per day together with the 22 

hours of required time i n  treading 1,000 kilograms of r ice.  T h i s  

comes t o  13 balit per M e n .  



' TABLE IX- 5 

COST OF RICE THRESHING BY BUFFALO TREADING 
1978 

Cost Item Unit 
* 

Doric hedi 
(n = 7 )  

I. Buffalo 

Time consumed hour per h i e n  

Price baht per hour 

Ehffalo cost baht per kwien 

11. Labor Cost 

Time consumed man-day per ksvien 

Wage Rate baht per man-day 

Labor Cost baht per kwien 

Total Cost baht per M e n  193.14 
(100.00%) 

* Buffalo treading data i s  available only i n  Donchedi. 

2. Tractor treading 

One of the simplest means of threshing i s  though the use 

of t ractore for  treading. Similar t o  buffalo treading, the 

threshing f loor  must be prepared. The crop is then spread out on 

'x.J. Chancellor, op.cit. 



the threshing floor large enough to allow the t ractor  t o  be drivetn 

over the r i ce  bundles. A hard clean floor i s  necessary but a 

concrete floor should not be used. A t  l eas t  45 cm of straws should 

be maintained. I f  the same precautions are taken a s  with animal 

threshing, there will be l e s s  cracking and husking. 

The steps i n  t ractor  treading are  shown in C h a r t  11-1 of 

the Appendix. The average amount of clean r i c e  threshed by this 

method is 415 kilograms per man-day. 

The t o t a l  cost of threshing with a t rac tor  i s  about UO and 

152 baht per kwien i n  Chachoengsao and Supanburi provinces, 

respectively. This consists of labor cost, t ractor  charge and 

material costs. 

Sini lar  t o  buffalo treading, labor cost i n  t ractor  treading 

i s  a l so  the largest ccmponent (see Table 11-6). For a l l  stages of 

threshing, 2.22 and 2.74 man-days a re  required f o r  1,000 kilograms 

of tbreshed r i c e  i n  Chachoengsao and Supanburi, respectively. I n  

calculating the labor cost, the market wage r a t e  a t  the farm level 

i n  each d i s t r i c t  was applied ( See Table' lV-8 ). 

The cost of hiring a t rac tor  for  r i c e  threshing i s  about 

100-150 baht per day.9 Since some farmers employ the i r  o m  tractors ,  

9~nformation f l d m  the survey found that  in hiring out t rac tors  
for  r i c e  threshing, t ractor  owners do not provide any material costs 
and t rac tor  operators. Farmers who rent t rac tors  have t o  pay fo r  these 
costs themselves. Thus, the average of 100-150 baht/day re f l ec t  a net 
dharge ra te  although t h i s  ra te  may s t i l l  include a elight 
transportation cost. 



TABLE 11-6 

COST OF RICE THRESHING BY TRACTOR TREADING, 1978 

CHACHOENGSAO SUPANEUFtI 
Cost Item $ of % of 

Baht/Kw to t a l  cost Baht/Kw t o t a l  cost 

Fuel cost (diesel)  8.85 6.30 8.00 5.30 

Engine o i l  7.50 5.35 7.65 5.05 

Grease - - 1.10 0.70 

Labor cost 82.1@ 58.55 93.00 61.35 

Tractor charge 41.75 29.80 41.85 27.60 

TOTAL VARIABLE COST 140.20 100. 00 151.60 100.00 

Note: Labor cost = (no. of man-days used per kwien) x (wages in 
baht per man-day ) 

Chachoengsao : Labor cost = 2.22 man-days.:~ 37.00 baht/man-day 
= 82.10 baht/kwien 

Supanburi : Labor cost = 2.74 man-days x 34.00 baht/=-day 
= 93.00 baht/kwien 



t h i s  study w i l l  evaluate t rac tor  cost a t  the market renta l  r a t e  t o  
/ 

ref lect  i ts  opportunity cost .lo This cost i s  the second largest 

i t e m  i n  the t o t a l  cost of threshing with values of 29.8 and 27.6 

percent in Chachoengsao and Supanburi, respectively . 
The smallest cost component i s  m t e r i a l  costs which include 

fuel,  engine o i l  and grease and i s  around 17 baht per M e n  in both 

Chac hoeng sao and Supanbur i, These intermediate inputs are applied 

mostly during the t ractor  treading and r i c e  cleaning ( i f  winnowing 

machines are used) stages. 

3. Rice Thresher 

3.1 Method of Rice Threshhg By a Thresher 

Sanetimes t h i s  method of threshing i s  called "straight 

through typev baause  r i c e  plants fn bundles or  a s  a loose mass are  

fed thmugh the machine with the resulting output being the threshed 

The grain is threshed from the straw a s  it passes between a 

moving cylinder and a s t ee l  grate  called Ifthe concaveff through which 

the grain f a l l s .  Straws are separated and cleaned. The straw is 

broken a s  it passes through the machine. The capacity of a machine 

%.A. Stcut, Equipment for  Rice Production, (~ome: Fwd and 
Agriculture Organization of the United Nations, 1966), p. 130. 

- 



of about 7-10 h.p. is approximately 1,000-2,000 kilograms per hour 

depending on the nurnber of workers employed. (See Figures 11-1 t o  

3.2 Threshing Cost 

The to ta l  operating cost of a r ice  thresher is shown i n  

Table 11-7, It consists of material costs -- fuel  cost, engine o i l  

cost and grease -- and wages paid for a semi-skilled labor i n  

operating a thresher. These costs are usually incorporated i n  the 

contract charge ra te  ( b a h t m i e n  of r ice  threshed) which is  50.00 

and 70.00 baht per kwien in  Chachoengsao and Supanburi, respectively. 

Thresher users also pay fo r  labor costs which i s  the largest  

cost item i n  the t o t a l  variable threshing cost. Table 11-7 shows 

the to ta l  threshing cost by province which is approximately 76.00 

and 98.00 baht per kwien of threshed r ice  i n  Chachoengsao and 

Supanburi, respectively. 

The differences between the contractor charge rates  and the 

operating costs (excluding labor costs)  are terms a s  "the net return 

t o  capital" or the r ice  thresher service charge f o r  the thresher 

owners. This item can be broken down into capital  consumption 

allowances or depreciation, interests  on capital  and the net 

prof i t  t o  thresher owners. The imputed service charge i s  about 

41.70 and 60.95 baht per kwien i n  Chachoengsao and Supanburi , 
respectively. These w i l l  be applied in the evaluation of the net 

income stream of a r ice  thresher investment i n  Chapter 5. 



FIGURE 11-1 

FEEDING AN AXIAL FLOW THRESHER 

FIGURE 11-2  

A THRESHER I N  OPERATION 

BESTAVAILABLE COPY 



FIGURE 11-3 

THRESHED RICE IS READY FOR SALE IMMEDIATELY 

FIGURE 11-4 

TWO I'EN ARE REQUIRED TO CONTROL CHAFF 

BEST AVAILABLE COPY 



FIGURE 11-5 

TRANSPORTING A T H W H E R  ON LAND 

FIGURE 11-6 

TRANSPORTING A THRESHER ON WATER 

BEST AVAILABLE COPY 



TABLE 11-7 

OPERATING COST OF A RICE THRESHER BY PROVINCE, 1978 
( 51 Thresher Owners ) 

Cost Item Unit C hac hoeng sao Supanbur i 

1. FUEL quant it y l i t r e / &  
price (diesel ) baht/ l i t re  
fue l  cost baht/kw 

2. ENGINE OIL quantity litre/kw 
price baht / l i t re  
cost baht /kw 

3. GREASE COST quantity k/kw 
price baht/@ 
cost b a h t / h  

4. THRESHER r a t e  of operat ion m - h r / h  
OPERATOR wage baht/m-hr 
COST. operator cost baht/kw 

5. LABOR COST #labor used m-day/kw 
wage baht/m- day 
labor cost baht/bw 

6. SERVICE CHIW;E~ baht/kw 
( OPPORTUNITY 
COST ON FARh! 
u s  

7. TOTAL VARIABLE 
THRESHING COST 
ON FAHIvl 
( 1+2+3+4+5+6 ) 

Source: Appendix Table C-2. 

Note: 'ESSO motor o i l  low, 30, 40, 50. 
2~rom Table IV-7. 



C. Technology, Types of Rice Threshers and the Rice Threshing 

Industry 12 

Interviews were carried out with r i c e  thresher manufacturers 

i n  order t o  understand the following points : 

1. the  nature and history ~f technology transfer, and 

2. the  nature of production and marketing of threshersg 

The flow chart i n  Figure 11-7 shows how the IRRI axial  flow 

thresher came into existence i n  Thai agriculture. There a r e  four 

models of r i c e  threshers sent t o  the Thai I R R I  office.  They are: 

1. IRRI - 3 Axial Flow Threahcr 

2. IHRI - 5 Axial Flow Thresher 

3.  IRBI - Portable Thresher ( T H ~ ,  TH7 ) 

4. IRRI - TH8 Thresher 

12~nformation ir. t h i s  section comes from two sources: l . A  
survey of r i ce  thresher manufacturers during the period of hfay- June, 
1979; and 2. the Thai - IRRI  o f f ice  a t  the Agricultural Engineering 
Division, Department of Agriculture, Ministry of Agriculture and 
Cooperatives . 
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1, IRRI - 3 Axial Flow Thresher ( ~ i g u r e  11-81 

The blue-print of t h i s  model was f i r s t  introduced t o  the 

Thai-IRRI of f ice  from the IRRI head off ice in the Philippines a t  

the  beginning of 1975, Pramual Kolkit, a manufacturer in  Bangkok, 

used the blue-print t o  produce 2 uni t s  of IRRI - 3 axial  flow 

thresher f o r  the Thai - IRRI office. The Thai - IRRI staff  tested 

and modified the machines t o  su i t  loca l  conditions before releasing 

it t o  the commercial sector.13 The Chaimt Panich Shop in 

Chachoengsao Province obtained the d i f i e d  blue-print end 

produced 10  units of the  thresher. The t o t a l  cost of the  thresher 

was about 7,000 baht per uni t .  The selling price charged by the 

factory was 12,000 baht each. Its capacity of threshing r i c e  was 

about 1,000 kilograms per hour. The modif ied IRRI - 3 axia l  flow 

thresher was f i r s t  provided t o  farmers during the dry season of 

crop year 1975/76. Some problems, however, were discovered but 

unsolved. Most farmers who bought the  machines camplained about 

the  shaking screen and/or the high separation loss .  Khun 

Tralnilchai Chaiwat Panich Shop and Khun Suwit ~ur&wanichkul, a 

Thai - IIiRI employee a t  the time, unsuccessfully t r i ed  t o  solve 

the problenis together. 

13Soane modifications i n  the shaking screen was made. 



FIGURE 11- 8 

I RRI-3 AXIAL FLOW THRESHER 

FIGURE 11-9 

IRRI - 5 AXIAL FLOW THRESHER 
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2. IRRI - 5 Axial Flow Thresher ( ~ i g u r e  11-9) 

A t  the end of 1976, while the problems of the  I R R I  - 3 

axia l  flow thresher were under investigations, the IRRI off ice in 

the  Philippines sent a new model, the IRRI - 5 axia l  flow thresher, 

t o  the Thai - I R R I  office. Chinnadit Shop, a manufacturer located 

a t  Muang Distr ict  of Chachoengsao, was the f i r s t  t o  produce and market 

this machine a t  the beginning of 1977. The Chaiwat Panich Shop also 

began, i n  l a t e  1977 t o  produce the IRRI - 5 axial  flow thresher. 

About 30 uni t s  were produced with a t o t a l  cost of 9,000 baht each. 

The sel l ing price was U, 500 baht per unit .  

Around the  middle of 1977, the technology required t o  

produce the IRRI - 5 axia l  flow threshers spread t o  other firms. 

Some of Chinnaditl s skilled laborers shifted t o  the J . Jaidee Panich 

Shop ( i n  Chachoengsao ) and the Thai Seng Yont Limited Partnership 

( in Bangkok ), both rapidly expanding f i r m s .  While the Thai Seng Yont 

Limited Partnership was expanding thresher production, some laborers 

moved from t h i s  shop around May 1978 t o  the Kaset Pattana Shop, 

located a t  h a n g  Distr ict  opposite t o  the Chaiwat Panich Shop. 

Furthemore, the manager of the J. Jaidee Panich Shop allowed Khun 

Smbat Watchara, %he manager of Room Ro j Panich Shop, to  borrow same 

skilled laborers from the firm t o  help daonstrate how t o  produce 

threshers. The Rmng Roj Panich Shop began producing r i c e  threshers 

i n  October 1978. In  addition, the four new manufacturers i n  

Chachoengsao Province - Chit Panich, Pradit Yont, Phu Heng and 



Saha Limtia - bought J.  Jaidee Panich Shop's product and copied 

the model with sane modifications. 

The IRRI - 5 thresher blue-print was also sent from the 

Thai - IRRI off ice t o  hk. Jaroy Booriboonl s firm which i s  located 

i n  Panutnikom Distr ict ,  Chonburi Province, a t  the end of 1976. The 

Thanya Engineering Shop bought a thresher of this model for  copying. 

It was found that  the I R R I  - 5 axial flow thresher had sane 

weak points and was not suitable f o r  threshing same variet ies  of 

r i c e  i n  Supanburi. The resulting semi-threshed paddy received a 

lower price . 
3. I R R I  - Portable Thresher ( ~ i g u r e s  1 1 2 0  and 11-U) 

The TH6 Portable Thresher was designed t o  solve the problem 

of transporting the machine over distance# and help r d u c e  labor 

requirements. It i s  asmall portable thresher without an osci l lat ing 

screen. Before being distributed t o  manufacturers, the Thai - IRRI 
staff  and especially Khun Suwit Bunyawanichkul tested i t s  performance 

and modified it by including an oscillating screen. It was called 

the  TH7 portable thresher. 

The I R R I  - Portable thresher was f i r s t  introduced t o  the 

Chaiwat. Panich Shop i n  November 1977 with some additional parts  such 

as a blower, a shaking screen and a screw conveyor. The modified 

machine1 s performance has been tested by Khun Suwit Bunyawanichkul 



FIGURE 11-10 

I R R I  TH7 - PORTABLE THRESKER 

FIGURF: 11-11 

TRANSPORTING AN I R R I  TH7 - PORTABLE THRESHER 
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and the firm's manager. Up t o  now, nine units  of the portable 

thresher have been produced. The machine price i s  8,500 baht without 

an engine. The average capacity of r i c e  threshing i s  about 600 

kilograms per hour with a l a b ~ r  requirement of three persons. 

However, the small thresher has not been well accepted. 

Most farmers re jec t  the portable thresher because of its lower 

threshing capacity. The Chaiwat Pznich Shop has how stopped 

production of this machine. 

4. IARI - TH8 Thresher ( ~ i g u r e  11-12) 

Most versions of the  axial flow thresher, produced by 

manufacturers i n  cooperation with I R R I ,  use one osci l lat ing screen 

fo r  cleaning. A new version of the axial  flow thresher with two  

oscillating screens under the full-length of the concave is unqer 

development. T h i s  model was recently sent t o  the Thai - LIE1 Office 

It is  being studied and has not yet been produced. 

5. Marketing and Production 

The Thai - IR.TlTdI off i ce  has recorded a l l  names of manufacturers 

producing both axia l  flow and portable threshers. About 30 firms are 

now producing r i c e  threshers in  Thailand, of which 10 f i r m s  a re  

located i n  Chachoengsao Province and only 1 firm i n  Supanburi Province. 

Although a large number of thresher dealers are located In Supanburi, 

only three were found i n  the study area of the province. Their 



FIGURE 11-12 

COMPONENTS OF AN I R R I  - 'I'H 8 THRESHER 



FIGURE 11-12 - -Cont inued  

COMPONENT PARTS LIST 

FIEF. REQfD DESCRIPTION REF. REQ'D DESCRIPTION 

1 . 1 SET 
2 1 PC. 
3 1 P C .  
4 , 1 PC. 
5 1 P C . .  
6 1 ? C .  
7 1 P C .  
8 .  1 ,SET 
9 4 PCS 

10 1 P C .  
11 4 SETS 
1 2  1 PC.' 
13 2 SETS 
14 2 PCS 
15  1 PC. 
16 1 PC. 
17 2 PCS 
18 1 SET 
19  1 P C .  
20 1 P C .  
21 2 SETS 
2 2  1 PC. 
23 1 SET 
24 1 PC. 
25 1 PC. 
26 1 SET 
27 1 SET 
28 1 PC. 
29 2 SETS 
30 8 PCS 

COVER ASSENIBLY 31 4 PCS. 
UPPER STRAW DISCHARGE GUIDE ASSY. 3 2  1 SET 
BLOWEB/CYLINDER BELT GUARD ASSY . 33 2 F'CS. 
8"P) V-PULLEY, SECTION ' B ' 34 2 PCS. 
IDLER A S S W Y  35 2 PCS. 
V-BELT, SECTION 'B ' ,  B-70 36 2 PCS. 
6" V-PULLEY, SECTION 'B '  37 2 PCS. 
THRESHING CYLINDER ASShilBLY 38 1 SET 
PEG-TYPE STRAW PADDLE ASSEMbLY 39 1 SET 
THRESHING CYLINDER SHAFT 40 1 PC. 
12 '  DIA. PILLOW BLOCK BEARING 0 1 PC. 
FEED TRAY ASSBIBLY 4 2  1 PC. 
BLOWER IiOUSING ASSBBLY 43 1 PC. 
BLOWER BLADE RSSEhBLY 44 1 PC. 
BLOWEIi SHUTTEZ ASSRdBLY 4 5  1 PC. 
CLUTCH CONTROL ASSE'VIBLY 46 2 SETS 
PIVOT BIiACKET 47 2 PCS 
SPRING LOADED-CLUTCH CONTROL ASSY. 48 2 PC5 
AUGER BSSEIEiTiY 49 2 PCS. 
AUGER HOUSING ASSEMBLY 5 0  1 SET 
STD. JEEP HOOD CATCH 5 1  1 SET 
LO\4ER S T W  DISCHARGE QUIDE ASSY. 52 1 SET 
CONCAVE ASSElvIBLY 5 3  1 PC. 
BLOWER S&PT 5 4  1 SET 
BLOWER/IDLER BELT GUARD ASSY. 5 5  2 PCS. 
UPPER SCREEN ASSEiiBLY 5 6  1 PC. 
LOWER SCREEN ASSEM3LY 5 7  1 PC. 
ADJUSTABLE W INDBOARD ASSEMBLY 5 8  1 PC., 
TIRE, SIZE : 5 . 6 0  t x 13.4 PLY 5 9  1 PC. 
C L W  60 1 PC. 

SCFaEN SHAFT 
GRAIN CHUTE ASSEMBLY 
UPPER SCREEN HANGER 
SLOTTED BUCKET, L 8 R 
PIVOT BRACKET 
LOWER SCREEN HANGER 
SPRING SHACKLE ASSEbBLY 
WHEEL AXLE ASSERilBLY 
BLOWER/AUGER ASSEMBLY 
V-BELT, SECTION ' A ' ,  A-53 
6" fl V-PULLEY, SECTION 'B' 
34= P) V-PULLEY, SECTION 'A' 
IDLER ASSEMBLY 
V-BELT, SECTION ' A ' ,  A-75 
14" fl V-PULLEY, SECTION 'A' 
STD. ;EEP FRONT L W  SPRING 
SPRING HANGER ASSEMBLY 
CLUTCH CONTROL BRACKEPT 
PIVOT BRACKET 
BELt CRANK A S B m L Y  
ECCENTRIC CRANK ASSEMBLY 
1" DIA. PILLOW BMCK BEARING 
AUGER SHAFT 
MAIN ERAME ASSEEABLY 
TOWING BAR 
8" fl V-PULLEY, SECTION 'A' 
34" fl V-PULLEY, SECTION 'A' 
HITCH ASSEMBLY 
STAND A S S W L Y  
10 HP. GASOLINE ENGINE. 3200 RPM AIR- 
COOLED 



threshers come from the  Kaset Pattana Shop and the  Saha Limtia Limited 

i n  Chachoengsao. 

Since the r i c e  thresher industry has just  developed during 

the l a s t  3 years, most manufacturers a re  qui te  small canpared t o  

producer ofother kinds of farm machineries in  Thailand, f o r  example, 

power t i l l e r s  and t ractors .  Nine firms l i s t ed  in Table 11-8 could 

be c lass i f ied  a s  "small firms1' by the  number of laborers employed. 14 

They a r e  characterized by a lack of management specialization. 

Management functions a r e  performed by one person, the owner-manger, 

who normally has no spec ia l i s t  s ta f f  assistance. They have very 

l i t t l e  organized division of labor. Only a re la t ive ly  small number 

have access t o  organized marketing f a c i l i t i e s  and bank credi t .  

In our findings, t he  laborers a r e  mostly unskilled with only 

primary school education. Not more than 10 percent a r e  skil led 

laborers and/or technicians. 

These firms originally produced other types of farm machinery. 

Some of them s t i l l  produce both r i c e  threshers and other machines 

whereas others have since concentrated only on threshers. Two peak 

periods of production a r e  around April t o  June and October t o  December. 

1 4 ~  small manufacturer is  defined a s  an establishment I 
employing 50 or  l e s s  workers and an investment in t o t a l  asse ts  of up 
t o  2 n i l l i o n  baht (US$100,000). See Industr ia l  Fro j ec t s  Department, 
Industr ia l  Development i n  Thailand, ( ~angkok: Ministry of Industry, 
rn), P. 49. 



TABLE 11-8 

PROFILE OF RICE THRESHER h'lANUFACTURERS May- June, 1979 

Name 

Year Commencement labor Capacity camc i ty  P r i c e o f  
operations of thresher employed of of r i c e  thresher 
s ta r ted  & production (persons ) thresher t h e s t i n g  without Market ( Province ) 
initial production ( ton/hour ) engine 
machinery ( unit/month ) 1Y78/79 
produced (baht ) 

I, J, Jaidee Panich end of 1964 1976 
2-wheel 
t r ac to r  

2. Saha Limtia n. e, 1978 
t r ac to r  
water pipe 
puddler 

3. Kaset Pattana May 1978 May 1978 
t r ac to r  
water pipe 

4. Mitre Kasikorn 1967 1976 
2-wheel t r a c t  or  
weter pipe 

5. Roongroj Panich 1974 June 1978 
t rac tor  
vat e r  pipe 

40 43 Large : 3 16,000 Btrchburi, Lopburi 
,%all :1-1.3 12,000 Chainat, Khon Kaen, Udon, 

Chantaburi, Pitsanulok, 
Sukothai, Nabrn  Sawan, 
Chachoengsao 

1 16,500 Supanb,url, Chachoengsao 

Large$ 15,500 Supanburi, Chainat, 
small :l 12,000 Nakorn Rac h s h a  , 

Chac hoeng sao 

2 15,000 Nakornpathon, C h i n a t ,  
Pichi t ,  Supa3buri, 
Chachoengsao 

1.25 15,500 Eurfrun, Chachoengsac + 
0 



TABLE 11-8 --Continued 

Year Conmenc ement labor Capacity Capacity Price of 
operations of thresher employed of of r i c e  thresher 
s t a r t e d &  production (persons) thresher threshing without Market ( Province ) 
i n i t i a l  product ion ( t on/hour ) engine 
machinery ( uni t/mont h ) 1978/79 
produced (baht ) 

6. Tbnya Engineering 

7. Thai SW Yong 

8, Chakpet Tractor 

9. Chaiwat Panich 

4r 
end of 1976 end of 1976 

n. a. mid 1977 
t rac tor  

Oct. 1976 Aug. 1978 
t rac tor  

1970 1976 
puddler 
2- wheel 
t rac tor  

12 5 1.65 16,50C Supanbur i , Payao 

3 0 50 3 16,500 Chainat, Supanbui, Nonburi, 
Pathumthani, Nakorn Rachsima, 
Phrae, Phitsanulok, Sub tha i ,  
Kamphaengpet , Pfchit 

43  50-60 3 16,000 P i t  sanulok, Nakornrachsima , 
Fetchaboon, Pichi t, Sarabur i, 
Nakornpatom, Rachburi, 
Paturntad 

5 5 0.6 8,500 Sungai-KO-Lok, Wad, 
Prachinburi, Chachoengsao 

n.a. = not available. 



\ 

The average market pr ice of a local  r i c e  thresher without 

an engine ( ~ i g u r e  11-13) i s  15,500 baht in 1978 and the machine i s  

usually sold i n  cash without any discount. Firms need not advertise 

given the supply shortage that  ex is t s  due t o  the  rapid increase in 

dernand. Some firms such a s  Kaset Pattana and Chakpet plan t o  expand 

the i r  firm sizes and increase the i r  production capacities up t o  50 

un i t s  per month. Kaset Pattana plans t o  build a new warehouse fo r  

spare parts, raw material i w u t s  and the produced r i c e  threshers. 

To summarize brief ly,  the axia l  flow thresher production seems 

t o  have progressed rapidly with a minimum of problems. Campared with 

other countries, Thailand ranks second t o  the Philippines in the 

number of r i c e  threshers produced. Almost 1600 threshers were 

produced i n  1978 (Table 11-12 and Figure 11-14) by manufacturers 

with l inks t o  IRRI and it i s  reasonable t o  assume tha t  several 

hundred additional machines were produced by firms not d i rec t ly  

involved with the IRRI program. From information gathered from a 

survey of manufacturers, it i s  e s t b a t e d  tha t  5,000 threshers have 

been produced i n  Thailand. Thresher sales in  the  Central Region 

a r e  expected t o  level  off,  but sales in the Northeast and Southern 

Regions are  expected t o  i n c r a s e  because these a re  s t i l l  re la t ive ly  

new market areas. One manufacturer in the North has started'manu- 

facturing the portable thresher and other manufacturers expect 

fanners t o  s h i f t  t o  the smaller machines in the future. An increase 

i n  production of the small portable threshers may be expected a s  



FIGURE 11-13 

A RICE THRESHER PRODUCED 
BY A LOCAL MANUFACTURER 
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TABLE 11-.9 

NUMBE3 OF RICE THRESHERS PRODUCED, 1974-1978 

Country 1974 1975 1976 1977 1978 Tot a1  

India 0 60 103 68 45 276 

Indonesia 0 0 43 0 8 51 

Philippines 120e 275 5 52 1,321 2,435 4,583 

Pakist an 0 2 0 26 26 54 

S r i  Lanka 0 0 3 11 28 42 

Thailand 0 10 97 444 1,590 2,141 

Columbia 0 0 0 3 0 3 

Total 120 347 798 1,883 4,228 7,256 

Source: Rice Machinery Division and Mechanization Research, IRRI,  
Semi h u a l  Report, No. 21-27, Los B ~ ~ O S ,  Philippines, 
Suly 1, lY/>-December 1978. 

Note: % s t h a t e d  value. 
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individual fanners show interest i n  owning their own machines. 15 

D. Rice Thresher Adoption and Diffusion 

Rice threshers were f i r s t  introduced to  Thai farmers during 

crop year 1415/76. However, the rapid spread of threshers d id  not 

occur unt i l  1977 and 1418 in  Chachoengsao and 1978 in Supanburi. 

Farmers ' f i r s t  encounter and knowledge of the machines were 

through infomat ion from salesmen and demonstration by manufacturers, 

Information was la ter  also spread by farmers themselves. Most 

farmers adopted the thresher because it i s  easier t o  operate and more 

effective as campared t o  preexisting methods of threshing. It saves 

time which i s  especially valuable in allowing farmers t o  plant their  

crop on time. Some commented t h a t  the threshed paddy is cleaner 

with the new machine a s  compared to  traditional methods of threshing. 

Same farmers, however, prefer t o  thresh r ice  with tractors 

because they already own a tractor. Others were not faced with labor 

shortage problems and thus they employ tractor treading methods, 

especially i n  Ban Po and Bang Pa Kong Districts. 

Almost 50 percent of the farmer respondents consider its 

performance quite satisfactory. Moreover, almost 15 percent reported 

that r ice  straw accumulating in  a heap 1-2 meters from the machine 

15i?ice Machinery Division and Mechanization Research, IMI  
Semi-Annual Report, No. 27, Philippines, July 1, 1978 (mimeographed ) . 



would f a l l  into the threshing area and the clean threshed r i ce  would 

be mixed with r ice  straw again. Farmers, therefore, want threshers 

that  can blow the straw further away from the machine. 

From the f i e l d  survey, it appears that  most farmers using 

thresher contractor services and t radi t ional  methods of threshing 

are  interested in  purchasing r i c e  threshers. However, they do not 

have enough money and some of them a re  chronically i n  debt. 

According t o  the study's survey of the demand for  farm machinery, 

the demand for  power t i l l e r s  is the greatest with r i c e  threshers 

coming a close second (See Table 11-10). 



TABLE 11-10 

POTJ!XTLAI, DEMAND FOR FARM MACHINES 

Number of * 
respondent s Percent 

What type of farm machines do you want t o  own ? 

Power t i l l e r  

Transplanter 

Sprayer 

Water pump 

Combiner 

Rice thresher 

Winnower 

Power engine 

Trai ler  

Grass cut te r  

A l l  machines 

None 

* More than one choice i s  allowed. 



CHAPTER I11 

REVIEW OF LITERATURE AND SCIBAE FACTORS AFFECTING 
RICE THRESHER. ADOPTION 

This cbpte r  will review some of the l i terature concerning 

rice threshing activities, ' It w i l l  also present sane of the possible 

factors affecting the adoption and use of r ice  threshers. Both 

ecomic  and noneconomic factors w i l l  be included. 

A. Review of Literature 
- 

The r ice  threshing m e t w  chosen may not only depend on the 

output of threshed r ice  but also on the possible use6 of i t s  by 

1 product from threshing. Stout in 1966, for  instance, has pointed 

out that if the r ice  straw were t o  be used as input materials for  

the production of rope, mats and other industrial purposes, a 

threshing method that would produce broken or chopped draw such as 

the use of a r ice thresher would not be used. 

Locational consideration is another factor affect- the  

choice of the threshing method chosen. Suitable gathering and 

placement of the unthreshed r ice  a t  a particular threshing point in 

the f ie ld  would help decrease the work load considerably. According 

t o  a detailed analysis made by ~ h n c e l l o ?  kr 1963, the over a l l  ra te  

l ~ . ~ . ~ t o u t ,  op.cit., p. 124. 

%. J. Chancellor, "Transport Distances for  Gathering and 
Distribution Materials on an Open Rectangular Field," unpublished 
paper, University of Malaya, 1963. 



of threshing was highly affected by the gathering and the transporting 

operations. He found that  i n  concentrating the threshing act ivi ty a t  

the center of a f ie ld  would reduce the transporting task by half as  

compared t o  threshing a t  one particular corner of a f ie ld .  Thus good 

locational planning can indirectly increase.the threshing efficiency 

and thus should be worthy of careful consideration especially when 

the shape of the f i e ld  i s  rather elongated. 

3 Toquero and others (1976) revealed i n  the i r  study how 

improvemnt i n  technology would help decrease production losses. 

The longer the interval of time between harvesting and threshing, 

the larger would be the grain loss.  The use of t h r e shem( -cad  help 

reduce such losses by speeding up the threshing activity. 

Although mechanization has been accepted as a possible roajor 

factor i n  the improvement of farming efficiency, there are still 

many constraints hindering the adoption of machines for  harvesting 

4 and threshing. Khan's survey conducted i n  1971 pointed out that  

some farmers were reluctant t o  accept modern methods because of 

3 ~ .  Toquero, C . branas ,  L. Ebron and E. Duff, %npirical  
Assessment of Alternative Field Level Rice Post Production System i n  
Nueva Ecija, Philippines," The IRRI, Department of Agricultural 
Engineering, 1976'. 

4Amir U . Khan, "Harvesting and Threshing of Paddy. a paper 
presented a t  the International Rice Research Conference a t  the IRRI,  
Los B&s, Laguna, Philippines, 1971. 



kheir poor mechanical aptitude and/or inabil i ty  t o  r a i se  capi ta l  t o  

finance the purchase of a machine. The l a t t e r  point is especially 

impor-t when the equipment or  machine involved is imported a t  a 

high cost while local  methods using labor and local  equignent are 

relat ively cheaper. 

Another study Qn modern threshing nethods was conducted by 

Sriamon Rasmnd and others! I n  the i r  study, the  acceptance of 

the  IRRI  axial flow thresher m s  found t o  be largely due t o  its 

bet ter  efficiency in terms of cost saving as  compared t o  other 

threshing methods. In addition,. in areas where double croppjtng 

a re  widely practised, the shorter time period available for  thPeshing 

and the scarcity of labor were major factors encouraging the adoption 

of modern threshing methods. 

Although there have been studies on the benefits and costs 

of a rice thresher, there have been no systematic studAes. Ck?e,of 

ltho most comprehensive study of thresher w a s  &ne by Sison and others 
6 

'~riaroon Rasanond et. a l . ,  I1A Survey of the IRRI Axial. Flow 
Thresher Efficiency Compared with the Traditional Methds of Threshingi* 
(Unpublished Report, Faculty of Economics and Business Administration, 
Agrobusinese Management Program, Kasetsart University, 1977 ) . 

%.M. Sieon, B.C. Sarmiento and C.C. hlcuaos, vCompsrative 
Study and Test hraluation of  Village Type Rice Threshers," 
(Unpublished paper of Post-Harvest Rice Technology, National Grains 
Authority, Philippines, 1417 ). 



i n  1977. The study t r ied  t o  measure the costs, benefits and return 

on investment of different r ice  threshers i n  different areas of 

the Philippines. The results  were mixed. But again as i n  other 

studies, the thresher was not treated as a piece of capital 

which cannot be subdivided into small units.' Such a s t a t i c  

fremework may therefore be unsuitable in analysing investments i n  

r ice threshers, This, perhaps, is one reason justifying the 

present study. 

B. Some Factors Affecting Rice Thresher Adoption 

1. Noneconomic Factors 

1.1 Farmerls Background 

Age of household heads in the study ranges from 43-45 

years (Table 111-1). About 85 percent of the household heads of 

our sampled families had four years or l e ss  of elemntary education 

while another 11 percent had no formal education a t  a l l .  Only 4 

percent had studies more than four years. 

According t o  the f ie ld  survey information, age does not 

seem t o  affect the adoption and use of threshers (Table 111-1). 

In terms of the level of education and experience, they also seem 

.7 t o  show the same tendency. This i s  supported by Supan1s study 

using a chi-square t e s t  which did net show q significant relation 

7~upan Suranpimolkul , Bocio-Economic Constraints on Rice 
Yield i n  Parts of Supanburi Province, Thailand, Wet Season, 1974,11 
unpublished M.A. Thesis, University of Philippines, 1975. P 39. 



between farmer's educational attainment and technology adoption. 

The explanation may be found in the 'Thai educational system which 

i s  mainly academic and not teohnical. Most farmers gained the i r  

experience i n  farming from thei r  parents or  friends. 

TABLE 111-1 

AVERAGE AGE ,OF HOUSEHOLD HEAD, 1978 

( Years ) 

Distr ict  and Province Thresher Thresher Farmers who 
owners renters employ tradional 

methods 

CHACHOENGGAO 

Bang Nam Prieo 

Ban Po 

Bang Pa Kong 

SUPANBURI 

Don Chedi 

S r i  Prachan 

Age range i n  two provinces 

N = Sample size. 



1,2 Farm Characteristics 

* Looking at Table 111-2, farmers in Chachoengsao with 

their own land are more prevalent among those who own threshers 

than among those who do not own but use threshers and farmers 

who employ traditional methods of threshing. The figures are 

55, 40 and 29 percent, respectively. In the case of Supanburi, 

there is not much difference between thresher owners and farmers 

who employ traditional methods. But for thresher non-owners but 

users, the proportion of land owners is somewhat smaller than the 

other two groups. 

TABLE 111-2 

1;AN9 OWNERSHIP STATUS BY TYPE OF FARhERS, 
1978 

Type of farmers 

(1) (2 (3) 

Chachoengsao 

Land owner 

Landless 

Supanburi 

Land owner 

Landless 

Note: (1) = Thresher owners, 
(2) = Thresher non-owners who use threshers. 
( 3 ) = Farmers who employ traditional methods. 



If cultivated areas may be used as a proxy for farm sizes, 

it appears that thresher owners possesslarger farm size than 

thresher renters and those who employ traditional methods of 

threshing ezcept in  Ban Po where the difference does not show 

much significance. (Table 111-3) 

It therefore seems that land ownership and farm size 

may have a certain effect on thresher adoption. This might 

be because ownership of land and larger farm sizes show the ,  

economic position of farmers. They tend t o  be farmers with 

higher income. 

. 1.3 Cropping Intensity, Irrigation and Water Availability. 

Cropping intensity and water availability are found t o  be 

important factors affecting rice thresher adoption. This is  because 

irrigation and water availability promote double cropping which 

increases the seriousness of the seasonal labor shortage problem, 

particularly during threshing. Thresher adoption could solve these 

labor and time constraint problems in  double cropping. It can be 



TABLE 111-3 

CULTIVATED AREA AND CROPPING PATTERN BY TYPE OF FARMERS, CROP YEAR 1978/79 

- - - 

Type Cultivated area ( rai ) 1978 crooping pattern 
District and Province of dry season as 

farmer wet season dry season $ of wet season double cropphg single cropping 

CHclCHOENGSAO PROVINCE ( as % of farmer respondents ) 

1 60 41 68.3 100.00 - Bang Nam Rieo. ( N1=17 ) 
( ~ ~ ' 3 7  ) 2 37 2 5 67.6 88.2 11.8 

( G I  (30) (68.2%) 

Ban Po ( N =lo) 1 
($=lo) 2 
(N3= 3) 3 

Bang Pa Kong ( N1= 5 ) 1 
( N2=13 ) 2 
(N3= 5) 3 

Provincial :dean ( N=118 ) 

44 
36 
N.A. 
(40 1 

N.A. 
(21 



TABLE 111-3 -- Continued 

Type Cultivated area ( r a i )  1973 cropping pat tern 
Dis t r ic t  and Province o f dry season a s  

farmer wet season dry season % of wet season double cropping single cropping ' 

SUPAPJBURI PROVINCE 

Don Chedi ( N1=12 ) 1 40 
( N2=49 ) 2 24 
( N3=21 ) 3 3 5 

(30) 
S r i  Prachan ( N l = l l )  1 39 

( N2=36 ) 2 2 1 
( N3=21 ) 3 31 

(27 
Provincial Mean (N=150) 29 

Note: N = Sample size. 

a Figures i n  parentheses are the average d i s t r i c t  values. 
* 
Cultivated areas were damage because of s a l t  water; A single crop vas possible only. 

Type of farmer: 1 = Thresher ownt3rs, 
2 = Thresher non-owners who use threshers. 
3 = Farmers who employ t radi t ional  method. 



noted 'that r i c e  thresher adoption i s  widely and extensively found i n  

double cropped areas. However, a large number of farmers who practice 

single cropping i n  same areas of Chchoengsao (Bang Pa Kong Dis t r i c t )  

and Supanburi (both Donchedi and ~ r ip rachan)  have bought r i ce  threshers 

even though they are  unable t o  u t i l i z e  the machine's capacity f u l l y  

by themselves. The reason i s  that  they a r e  able t o  h i r e  out the i r  

machines: 

1.4 Farmers' Associations and Extension Progrms 

Most farmers, both thresher users and non-users, par t ic i -  

pate i n  fanners1 associations and/or extension programmes. They gain 

benefits from such ac t iv i t i e s  a s  training programmes on new farming 

teohnology and new high yielding r i c e  variety demonstration. They 

may 'also obtain f e r t i l i z e r  a t  subsidized prices. Information from the  

survey seems t o  indicate tha t  thresher adoption i s  not influenced by 

such ac t iv i t ies .  However, some farners ' associations plan t o  have 

members chip i n  t o  buy threshers a s  a common property. 

1.5 Government Agencies and International Organizations 

The Agricultural Engineering Division, Ministry of Agricul- 

ture  and cooperatives i s  d i rec t ly  involved i n  r i ce  thresher modif ica- 

t ions and improvements. Its main task i s  t o  make threshers adaptable 

t o  local conditions. This office, i n  cooperation with the IRR1,has 

played a significant ro le  in  the development of the r i c e  thresher 

industry. 
8 

8 ~ s  mentioned i n  section C, Chapter 11. 



1 .6  Labor Shortage. 

Since the  labor shortage problem i s  made more serious 

through double cropping, the reduction of time pressure by 

mechanization, especially with r i c e  threshers, would reduce the 

excess dunand f o r  labor during the period of harvesting and land 

preparation. 

2. Economic Factors 

2.1 Source of Funds 

The ava i l ab i l i t y  and cost of funds seem t o  be an 

important fac tor  determining investment in r i c e  threshers. This i s  

because the  i n i t i a l  cost  of investment is rather high f o r  farmers 

(27,200 baht i n  Chachoengsao and 38,520 baht i n  Supanburi i n  1978). 

Since the  BAkC and comnercial banks usually have a l imi t  on 

9 the amount of loanable fund (about, 6,000 baht) provided for  farm 

machinery investment, the investment on a thresher could not be 

made without funds from other sources especially farmer's own savings. 

From the survey data, the sources of funds f o r  purchasing 

r i c e  threshers come largely from the  personal savings of fanners 

with the r e s t  from f inancial  ins t i tu t ions  and/or money lenders in 

the  area (Tables 111-4 and 111-5). The in te res t  r a t e  charged by 

the  Bank f o r  Agriculture and Agricultural Cooperatives (BAAC) was 

'survey information. 



TABLE 111-4 

SOURCES OF FUNDS FOR RICE THRESHER INVESTNIENT 
(N = 63) 

- - -- 

Source Percent 

Own cash 69.3 

Loans 6.5 

Both own cash and loans 24.2 

Total 100.0 ' 

TABLE 111-5 

SOURCES OF LOANS FOR RICE THRESHER INVESTMENT 

Source Respondents Interest  r a t e  
( Percent ) ( Percent/Year ) 

Bank fo r  Agriculture and 
Agricultural Cooperatives 

Agricultural Cooperatives 15.7 15  

Money lenders 5.3 20-30 

Relatives 5.3 0.00 



12.0 percent whereas it was 15.0 percent fo r  cormnercial banks i n  

1978. For other noninsti tutional sources such as  money lenders, 

they a re  about 20-30 percent. The prof i tab i l i ty  of investing i n  a 

r i c e  thresher, therefore, depends on the source of finance o r  

in te res t  r a t e  charged by lenders. 

2.2 Contractor Service System 

One very important factor  affecting thresher adoption i s  

the  ava i lab i l i ty  of customers. A s  ~hown i n  Table 111-6, the  qusntity 

of r i c e  threshed for  customc-rs i s  much higher than tha t  threshed 

on farm. 

The contractor service system i s  a lso the main way i n  which 

machines a re  made available t o  farmers who do not have the  capi ta l  

t o  buy these machines f o r  themselves. 

2.3 Net Cost Saving. 

The net cost saving is defined a s  the  difference between 

the  t o t a l  variable threshing cost of operating a thresher and the 

t o t a l  variable cost of threshing with an al ternat ive method. A s  

shown i n  Table 111-7, r i c e  threshing by a thresher involes a lower 

uni t  cost as compared t o  both t r ac to r  and animal treading. The net 

cost  saving of using a thresher averages about 64.10 baht per M e n  

i n  Chachoengsao and 53.60 baht i n  Supanburi in  1978 when compared 

t o  t r ac to r  treading. 



TABLE 111-6 

AVERAGE QUANTITY OF RICE TKRESHED BY A THRESHER, 1978 

unit : 1,000 kilograms - 
thresher owners 

Province and Thresher 

cus torner non-owners d i s t r i c t  own use but users 

st nd ' 
1 crop 2 crop lstdrop indcrop s t  nd 

1 crop 2 crop 

CHACHOENGSAO 

Bang Nam Prieo 

Muang 
Ban Po 

Bang Pa Kong 

SUPANBUR1 

Don Chedi 

S r i  Prachan 

*The figure also includes machine u t i l iza t ion  by re la t ives  
of the thresher owners. 

By way of comparison, adoption of a thresher mchine a8 

against buffalo treading yields a net cost saving of about 95.00 

baht per kwien i n  Supanburi whereas no figure is available i n  

Chachoengsao. This is because buffalo treading does not ex is t  as  

an alternative threshing m~$hod within the area studied i n  the 

l a t t e r  province. 



TABLE 111-7 

NET COST SAVING OF SWITCHING FROltI ALTERNATIVE IdETHODS OF 
TIBESHING TO A RICE T H R E W ,  1978 

Unit :baht/kwien 

Alternative aethod : Tractor treading 

Chachoengsao Total threshing cost employing t r ac to r  
treading 

nious Total thrishing cost employing E thresher - 76.10 
net cost savirin T c m  

Supanburi Total threshing cost employing t rac tor  151.60 
treading 

minus Total threshing cost employing a thresher - 98.00 
Net cost saving -f3m 

* 
Alternative Method: Buffalo treading 

Supanburi Total threshing cost employing buffalo 193.00 
treadinn 

minus Totzl t besh ing  cost  employing a thresher - 98.00 
Net cost saving T'!ns - 

*Buffalo treading is not an al ternat ive threshing method i n  
Chachoengsao. 

Source: Tables 11-5 and 11-6. . . 



CHAPTER IV 

CASH FLOW ANALYSIS AND THE ADOPTION AND USE 
OF A RICE THRESHIB 

The purpose of th i s  chapter i s  to provide an analytical 

framework to  study and measure the aosts and benefits of investing 

in end operating a r ice thresher. The general framework chosen is the 

cash flow analysis. 

A. Theoretical Backrtround 

1, Ikf inftion of Cash Flow 

Cash flow i s  the residual of the gross benefit obtained 

from the oapital investment minus a l l  input coets such a s  fuel, labor, 

operating materials and the like. 

Because both costs and benefits occur over different periods 

of time, the measurement of a l l  costs incurred in one period and 

benefits received i n  another must be carefully and logically worked 

out, Currently, the two widely employed approaches are through the 

use of either the present value concept(in which a l l  future streams 

of net return are discounted) or the internal rate of return concept. 

The general formulas used i n  calculating present values and internal 

'5. Price Gittinger, o .cit . ,  p. 66, and E.J. Midiehan, Cost- + - 
Benefit Analysis : new and expan e edit ion ( New York : haeger 
hb l i sher  Inc., 1976), pp. 166-7, 



ra tes  of return may be obtained from most macroeconomic textbooks. 
2 

2. The Net Present Value Approach ( NPV) 

where C is the investment cost of the project, 

5 ... Rn i s  the stream of net income i n  periods 1, 2,.  . . ,n, 

respectively, 

i is the discount rate, and 

NPV is the net present value of the  project.!^ 

income stream. 

Suppose a given amount of capi tal  investment is undertaken 

in period 0, and the investor can produce net output i n  a l l  the 

periods startine; from period 0 through out i t s  useful l ife. .  In order 

tha t  the time value of money i s  taken into account, each of the 

year's cash flows must be discounted back to  the base year a s  

i l lus t ra ted  i n  Figure IV-1. The present value i s  represented by 

the shaded bars in the figure. The cash flow f o r  year 1 and sub- 

sequent years are reduced by the discount factors which represent . 

% i l l i a m  H. Branson, Macroeconomic Theory and Policy ( New 
York : Harper and Row, Publishers, Second edition, 19731, pp. 214- 
243 Thomas F. Dernburg and Duncan M. Mchugall, Macroeconomics 
( Tokyo : MoGraw-Hill Inc ., f i f t h  edition, 1976 ), pp. 190-117 ; E . J. I 

Mishan, op. c i t .  and A j i t  K.Dasgupta and D,'w. Pearce, Cost-Benefit 
b b  ( Bungay, Suffolk : C h o n c e r  Press Ltd., 
1972), pp. 159-173. Most of them, however, point out the d i f f i cu l t i e s  
of the application of each approach. 



the earning power or  opportunity cost of the cash flows in the  

intervening years. Expenditure pr ior  t o  year 0 i s  increased by the 

in teres t  to  bring it t o  base year values, so tha t  the project bears 

the cost of the funds during the  period they a re  t ied  up i n  the 

project and not earning a return. 

FIGURE IV-1 

PROCESS OF RELATING CASH FLOWS TO BASE YEAEl VALUES 

Inflows 

Outflows - j I /  
I 

i I!.... '+ 

1 ,&I 
Year -1 0 1 2  3 4 5 

Source : M.G. Wright, Discounted Cash Flow ( ~ c ~ r a w  H i l l  
Book Company Limited, London, second deition, 1973 ) , 
p. 18. 

3 3. The Internal Rate of Return Approach (IRR) 

The internal  r a t e  of return i s  the average ra t e  of discount 

tha t  w i l l  reduce the present value of the sequence of cash flows t o  

the same value a s  the cash invested in  the  project. This approach 

b l l i a m  H. Branson, op. c i t  ., Chapter 11, and E. J. Mishan, 
op. cit . ,  Chapter 25-29. 



w i l l  enable management to  rank investments i n  order of profitability. 

The general form of this approach i s  : 

A l l  variables used in  the equation (4.2) are the same as those in the 

present value approach except that ' m t  is  the average rate of discount 

which satisfies equation (4.2), i. e. it is  the internal rate of return. 

4. Why Both NPV and IRR 7 

This study employs both the present value and the internal 

rate of return approaches since in some special cases, these two 

approaches may yield different results. 4 

The present value concept measures and compeses the present 

value of the net returns and the investrent cost i n  monetary terms by 

using the appropriate long run predetermined market interest rate. 

But the internal rate of return concept compares the expected rate 

of return with the market rate of interest.  

Both NPV and IRR have their  weaknesses. If the machine l i f e  

l as t s  long as expected, then NPV w i l l  reflect an accurate evaluation 

of the project. Iiowever, a new investment whose l i f e  span is unknown 

and may be short may overstate i t s  present value i f  calculation is 

made based on an excessive long l i f e  time. Under such circumstances, 

calculated NPV will f a i l  to  be an appropriate indicator of the 



project worth. The IRR approach, on the other hand, requires tha t  

the  l i f e  span of the machine i s  In~own. But such a l i f e  span d i f f e r s  

among users. Fixing the investment's l i f e  span may also be a 

rather res t r ic t ive  aspmption. 

B. Methodology 

The thresher investment can be separated i n t o  two categories: 

( a )  past investment projects (groups 1-4 1, where capi tal  

investment have already been made but the machines are  not yet 

obsolete. (The analysis i s  classif ied in to  4 groups depending on 

the  year of purchase of the thresher ) 

( b )  future projectc ~:Fdch ape a t  the decision-making stage 

(group 5 ) .  

It should be pointed out tha t  the  h is tor ica l  analysis in 

category (a) may be useful in providing additional information which 

have possible bearing on current investment decisions. But the  main . 

focus of the study w i l l  be on t h e  study of r i ce  thresher i n  category 

The formulas used i n  calculating the  present value for  the  

different groups are  as follows: 

R1 1978 SL, 1978 Woup 1, NPV 1 = - C 1  + -* + .- ------------ ( 4 . 3  



Group 2, NPV 2 = -C2 + R2, 1977 R2, 1978 + S2, 1978 

+ ( l + i )  
,. ---( 4.4) 

( l+i 

R3, 1976 + R3, 1977 + R3, 1978 
Group 3, NPV 3 = -C3 + 

( l + i )  ( 1+i l2 rn 

Group 4, NPV 4 = -C4+ R4', 1975 + R4, 1976 + FG, 1977 

( l+i ( 1+i l2 7GT 

-where NPV = the net present value of investing in  a r ice  thresher, 

C = the cost of purchasing a r ice  thresher and its 

complements, 

R = the net income of a r ice  thresher investment, 

S1978 = the resale value of a thresher and its complements 

a t  the end of crop year 1978/79. 

R5 1979 R5, 1980 + Group 5, NPV 5 = -C5 + + ... 
( l+i ) ( l+i l2 

The formulas used i n  calculating the internal rate of return 

for different groups are : 

Group 1, 0 = -C1 + R1, 1978 + S1, 1978 ------------- (4.8) 
( l + m  P ( 1+m 1' 



Group 3, 0 = -C3 + R3, 1976 + R3, 1977 + R3, 1978 

( l + m  1 Tz -  -GT 

Group 4, 0 = -C4 + Itb, 1975 + M, 1976 + M, 1977 

( l + m >  ( l+m P 7 ( l+m 1 

and 

G r o u p  5, 0 = -C5 + R5, 1979 + R5, 1980 + ... 
( l + m  1 ( 1.m )' 

The formulas look simple, but actual application is d i f f f -  

cu l t  i n  terms of identifying and definfng the factors  determining 

the income stream and the discount r a t e .  

1. ProJ'ect Evaluation With Risk and Uncertainty 

The economics of buying and operating a r i c e  thresher 

involve some r i s k  and uncertainty. Let us  consider a few of the 

major elements of r i sk  and uncertainty. 



( a  ) Technological Uncertainty 

Technological change and development can substantially or 

drast ical ly af fec t  the  earning power of an investment project. 

Technological progress has resulted in  a higher capacity ( in terms 

of kwien/hr) of r i c e  threshing machines. These machines a re  

competing with and v d l l  eventually substitute the original 

models. 

( b )  Price Uncertainty 

There i s  generally sarne uncertainty with respect t o  product 

and input prices. The first half of 1979 saw some substantial  

price changes tha t  affected production costs. . An increase in the 

minimum wage fmm 28 baht t o  35 baht per day took place in October 

1978. Another factor which w i l l  defini tely put upward pressure on 

petroleum product prices i s  the raising of ' the pr ice of crude o i l  

by OPEC on July 1, 1979 from US$14.55 per barrel  to  US$18-23.5 

per Higher o i l  prioes w i l l  increase the cost t o  farmers 

5 ~ i n c e  October 16, 17'73, the o i l  c r i s i s  ignited by the  
Organization of Petroleum Exporting Countries ( OPEC ) turned c r i t i c a l  
when the posted price of Middle East crude o i l  shot up by about 70 
percent from US$5.34 per barrel. The same action was taken on 
Januery 1, 197'4 when the posted price was raised again t o  US11.65 
per barrel. I n  the  f i r s t  half of 1979 the crude o i l  price of the 
OPEC countries changed twice. F i r s t  from US$12.70 per barrel  t o  
US$U. 55 per barrel  and then t o  US$18-23.5 per barrel.  See 
Rungsunt Piyavongsepinyo, "Inflat ion i n  an Open Economy : A Case 
Study of Thailand, ( ~ n p u b l i  shed M. A. Thesis, Faculty of Economics, 
Thammasat Dniversity, 1979). 



who use t ractors  and threshers. 

The analysis of a r i ce  thresher investment w i l l  be based on 

forecasting the expected values of a number of variables i n  real 

terms. These variables w i l l  be discussed i n  the remaining parts 

of t h i s  chapter. 

2. Definition of Variables 

There are  two types of gains from adopting a r i c e  thresher : 

( 1 ) . gains from ownership o r  rental ,  and 

( 2 )  gains fram uti l izat ion.  

In order t o  t e s t  the hypothesis that the net benefits of 

using and owning (renting) a thresher induced the rapid ra te  of 

adoption, the identification and definition of the components of 

net benefits are discussed below: 

2.1 Capital Investmat in a Rice Thresher (C ) 

The amount of capi tal  invested i n  a thresher includes 

not only the purchasing price of the machine but also an engine a d  

a boat o r  truck for  carrying the thresher. The average purchasing 

price of a new r i ce  thresher without an engine in Chachoengsao was 

12,500 baht i n  1975 and 17,000 baht i n  1979 (see Table IV-1). The 

price i n  Supm-3uri was somewhat higher or 18,000 baht i n  1979. 



TABLE IV-1 

PRICE OF A RICE THRESHER AND ITS COMP-TS 
BY INVESTMF,NT YEAR 

Investment Year PTH* PEN* p ~ ~ n  C*=*H+PEN +PBT 

1977 CHACHOENGSAO ( 5 ) I4500 GOO0 6000 26500 

1978 CHACHOENGSAO : 
Bang Nam Frfeo ( 5)  1550G 6000 5000 26500 
]ha% ( 3 )  15000 6000 5000 260CO 
Ban Po ( 4 )  15000 5500 4000 24500 
Bang Pa Kong ( 3  ) 15000 3600 6500 25100 
Provincial average 15200 6000 6000 27200 

1977 SUPANBURI (2) 15000 13000 - 28000 

1978 SUPANBURI : 
Donchedi (11) 16000 16800 - 32800 
Sriprachan ( 10 ) 16500 16800 9600 42900 
Provincial average 16250 16800 N.A. 38520 

Note: *PTH = purchasing price of a r i c e  thresher, 
PEN = purchasing price of an engine, 
PBT = purchasing price of a boat or small local ly made truck, 
C = t o t a l  investment cost of a r i c e  thresher and its 

complements. 

Figures i n  parentheses indicate the number of observations. 

a Survey information obtained from J.  Jaidee Panich and Kaset 
Pattana f o r  Chachoengsao; and Thanya Engineering and Sun 
Radio ( dealer ) fo r  Supanburi . 



For a power engine, most farmers i n  Chachoengsao buy a 

second hand 4 cylinder Japanese car engine (about 6,000 baht fo r  a 

15 h.p. one) rather than a new 10-12 h.p. diesel engine (18,000 

baht ), whereas farmers i n  Supanburi prefer new ones. This explains 

the  large difference i n  the t o t a l  investment cost of a thresher i n  

1979 fo r  Chacho q s a o  ( 31,000 baht ) and Supanburi ( 44,800 baht ) .. 

Besides r i c e  threshing, almost 15 percent of the thresher 

owners in  Chachoengsao used the engines for  other purposes. This 

was not t rue  in Supanburi. Since these other uses e r e  not too 

important and i n  order t o  keep the study's scope limited and manage- 

able, the following analysis w i l l  assume tha t  the engines attached 

t o  the r i ce  thresher were used for  r i c e  threshing only. 

The price of a strong iron boat with a f l a t  bottom averages 

about 4,000-6,500 baht i n  Chachoengsao. The boat i s  specially designed 

for  carrying the thresher only. It uses a diesel engine. This 

method of transporting threshers is mainly used i n  Chachoengsao. 

Thresher owners i n  bnchedi, ~upunburi, can move the i r  

mchinee on wheels with human power along passable paths t o  

neighboring customers vrher eas thresher owners i n  Sriprachan Distr ict  

prefer t o  move the machine by small local ly mde truck whose 

purchasing prick is about 9,600 baht i n  1978. 

The cash investment or the cost of investing i n  a r i c e  

thresher is therefore composed of three parts: \ 



1) the purchasing price of a rice thresher (baht),  

2 ) the purchasing price of a power engine attached t o  the 

r i ce  thresher (baht ), and 

' 3 ) the purchasing price of a thresher complement ( boet or  

truck ) used for  transportation ( beht ) . 
  able IV-1  shows that  the investment cost of e r i ce  thresher 

! 

and its complements increases -every year from 23,000 baht i n  1975 t o  

27,200 baht in 19'78 for  Chaohoengsao. It averages about 28,000 baht 

in 1977 and 38,520 baht i n  1978 fo r  Supanburi. 

2.2 Resale Value of a Thresher and Its Complements a t  

the ?3nd o f  Ciwp Year 1978/79 ( Slm6) 
, 

The resale value i s  the value of the machine as  evriluated 

by i ts owner at, the end of crop year 1978179. 

III calculating the present value of' past investments i n  r i c e  

threshers, we are faced with the diff icul ty of determining the 

remaining machine l i f e  and the salvage value of the machine when 

it wears out. With perfectly conipetitive markets, the resale  value 

of the machine should approximate the present value. We, therefore, 

use estimates cf the resale value obtained from farmers i n  our 

calculations,. 



These resale  values of a r i c e  thresher and its complements 

a re  shown in  Table IV-2. The older the machine the smaller is its 

resale  value as  would be expected. 

2.3 Eenefits of A Rice Thresher 

2.3.1 Annual Net Income of Thresher Owners (R, ) 

Thresher owners gain due t o  cost and time saving 

of switching from t radi t ional  methods of threshing t o  using a r i c e  

thresher on the i r  own f i e lds  and,in order t o  u t i l i z e  the capacity 

of the machine more ful ly,  they h i r e  out threshers through a 

contractor service. 

In sum, estimation of the annual net income of a thresher 

owner o r  R can be obtained from the following equations : t 



TABLE IV-2 

RE= VALUE OF A FUCE THRESHER AND ITS COMPLEMENTS 
BY IMrESTMENT YEI1R, AT THE END OF 1978 

I ( baht 

STH* SEN* SET* 
* 

Investment Year '19'78 

1978 CHkCIl0ENGSAO : 
Bang Nan: Prieo 
hfut=ry 
Ban Po 
Bang Pa Kong 
Provincial average ( 15 ) 

1978 SUPANBURI : 
Donchedi 
Sr iprachan 
Provincial average (21) 

# 

Note: *STH = Resale value of a r i ce  thresher a t  the end of 1978, 
SEN = Resale value of an engine a t  the end of 1978, 
SBT = Resale value of a boat or s11~al1 locally mcde truck 

a t  the end of 1978, and 
= Resale value of a r i c e  thresher and i ts  complements 

S1978 a t  the ent of 1978. 

Figures i n  parentheses indicate the number of observations. 

N.A. = not available. 



Tha,  Rt = PFt . FQlt + YEt . EQlt + PG+, GQlt + Wt Wlt 
C 

where Rt 
= the t o t a l  net income from a thresher investment 

including both on farm and off farm uses in period 

t (baht), 

NRFt = the net income obtained fromths on farm use of 

a r i ce  thresher i n  period t (baht),  

NROFt = the net income obtained from hiring out a r i c e  

thresher i n  period t (baht ), 



ut = the  maintenance cost of a r i c e  thresher and i t s  

complements i n  period t (baht/year ), 

CSFt = t he  on farm cost saving of switching from t rad i -  

t iona l  methods of threshing t o  a r i c e  thresher 

i n  period t (baht ), 

VTSFt = t he  value of time saved on farm i n  switching from 

t rad i t iona l  methods of threshing t o  the use of a 

r i c e  thresher in period t (baht),  

QFt 
= t he  mount of r i c e  threshed on farm i n  period t 

( kwien 1, 

QOFt = t h e  amount of r i c e  threshed off farm i n  period t 

( M e n  1, 

NCSt = t h e  cost saving per h i e n  of threshed r i c e  in 

s ~ i t c h i n g  from t rad i t iona l  methods of r ice  

threshing t o  a r i c e  thresher i n  period t (baht),  

TSFt . = the  number of man-days saved on farm i n  switching 

f'rm t rad i t iona l  methods t o  the use of a r i c e  

thresher i r i  period t, 

Wt 
= t he  r e a l  wage r a t e  of farm labor during harvesting 

i n  period t (baht/man-day), 



VClt 
= the variable cost of threshing r i ce  with a t rac tor  

i n  period t ( baht/Men),  

VC2t 
= t he  variable cost of threshing r i c e  with a r i c e  

thresher i n  period t (baht/kPrien), 

Mlt = the material costs of operating a t ractor  which 

include diesel o i l  (Fit) engine o i l  (Elt),and 

grease (Glt ) i n  period t (baht/kwien), 

FQl t 
= the quantity of diesel  o i l  consumed i n  threshing 

with a t rac tor  i n  period t ( litre/kwien ), 

PFt 
= the diesel o i l  price a t  the farm.leve1 i n  period t 

( baht/ l i t re  ), 

EQlt 
= the quantity of engine o i l  consumed i n  threshing 

with a t rac tor  i n  period t (litre/kwien), 

PEt 
= the engine o i l  pr ice  a t  the farm l eve l  i n  period t 

( baht/ l i t re  ), 

CQl  t 
= the quantity of grease consumed in threshing with 

a t ractor  i n  period t (kilogram/kwien), 

=t 
= the grease price a t  the f m  level  i n  period t 

= the labor cost in threshing r i ce  with a t ractor  Ll t 

i n  period t ( baht/kwien), 



La,, = the labor used i n  threshing r i c e  with a t ractor  

i n  period t (man-daymen), 

= the t ractor  charge i n  threshing r i ce  in period t 

( baht/kwien ), 

Yt = the material costs of operating' a r i ce  thresher 

which include diesel o i l  (FZt), engine o i l  (3 ) 2t  

and grease (GZt) i n  period t (baht/kwien), 

FQ2t 
= the quantity of diesel  o i l  consumed i n  threshing 

with a r i c e  thresher (l i tre/kwien),  

? 2 t  
= the quantity of engine o i l  consumed i n  threshing 

with a r i c e  thresher (litre/kwien), 

GSt = the quantity of grease consumed in threshing with 

a r ice  thresher ( k;ilogram/kwien), 

L2t 
= the labor cost i n  threshing r ice  with a r i ce  

thresher i n  period t (baht/kwien), 

= 9t = the labor used i n  threshing r ice  mith a thresher 

( man-dayhien), 

LCDZt = the labor used i n  operating a r i c e  thresher (man- 

hour/kwien ), 

=!2 t 
= the labor cost of operating a r ice  thresher 

(baht/kwien), 



WOt 
= the wage ra t e  paid for  a r i c e  thresher operator 

and S2t 
= the r i c e  thresher charge r a t e  (baht/kwien). 

2.3.2 The External Benefits to  Thresher Users Who Do 

Not Own a Machine (Rot) 

The gains t o  farmers who do ;lot own but use a r i ce  

thresher include the net cost and time saving of switching from 

tradi t ional  methods of threshing r i ce  to  a r i c e  thresher through 

a contractor service. The net cost saving i s  equal t o  the r i c e  

threshing cost with the t radi t ional  method minus the r i c e  threshing 

cost with a r i c e  thresher. The time saved by using a thresher i s  

the difference between the time consumed i n  threshing of the 

machine and the alternative method. 

A r i c e  thresher, therefore, not only provide internal  returns 

t o  an owner, but it also resul t s  i n  external returns t o  other farmers 

who use the service of tha t  thresher as  well. I n  sum, the t o t a l  

external benefits generated by a thresher i s  

where ROt' = the t o t a l  external benefits generated by a r i c e  

thresher i n  period t ( baht ), 



TSOFt = the time saved by not using the alternative method 

of threshing 

There may be other external effects  of adopting a r i c e  

thresher but these w i l l  not be introduced i n  this study. 

Quantity of Rice Threshed Off Farm (QOFt) 

The cross sectional comparison of the quantity of r i c e  

threshed by a machine i n  Table IV-3 indicates tha t  the amount of 

r ice threshed since 1975 baa. iphcreased from year t o  year but by 

smaller increments. In Chachoengsac, the increment f e l l  from 96.4 

percent i n  1977 to  8 percent in 1978. The sharp f a l l  i n  the growth 

ra te  may be due t o  the capacity of the machine having approached 

i ts  l i m i t  or to  increased market campetition through new entr ies  

and/or the skinking of untapped customers. The l a t t e r  i s  an 

important factor determining future investments in threshers since 

prof i tabi l i ty  of investing depends on : 

1. The number of potential customers. 

2. The density of r i c e  t&eshers in the area. 

3. The level  and intensity of competing contractor serv5ces. 

Thresher owners usually t r y  t o  minimise travelling costs by 

moving the machine from place t o  place close t o  the i r  own home but 

some machines have been found t o  move t o  neighboring provinces 



TABLE IV-3 

AVERAGE OFF FAIU THRESHING OF A RICE THRESHER 
BY INVESTMENT YEAR 

( Wen/year 

Investment Year 1975 1976 1977 1978 1 9 7 9 ~  1 9 8 0 ~  1981m 1 9 8 2 ~ ~  1938~' 

Note : ?Extrapolated values 
a ~ h e  machine was f i r s t  introduced among farmers in the dry season crop of 1975. The 
figure indicated o,dy one season1 s services. 

bWet season crop only. 

Figures i n  parentheses indicate the annual increase i n  percent. 
n = number of observations. 



where they spent a month there providing thresher services. 

For farmers and/or businessdn who are i n  the stage of d i n g  

investment decisions, i t  i s  rather d i f f icul t  t o  forecast 

the situation i n  the long run since data available are insufficient 

t o  indicate a clear picture. However, when we look a t  the available 

time trend of r ice  threshed by the new thresher contractors i n  

Chachoengsao Province since 1976, the average paddy threshed was 287 

kwien i n  1977 and 312 kwien i n  1978. It i s  reasonable t o  think 

that  the quantity of r ice  threshed off farm f o r  a thresher w i l l  

eventually s e t t l e  a t  a long run equilibrium level.  Unfortunately, 

it is unknown what the equilibrium level is. However, the highest 

level threshed i n  Chachoengsao is 350 kwien i n  1978 fo r  a machine 

bought i n  1976. Given tha t  the threshers introduced since 1977 

were said to  have a relat ively higher capacity i n  threshing, it 

seems reasonable t o  think that  ths equilibrium level may be ligher 

than 350 kwicn. 

I t  is assumed i n  the study tha t  farmers and/or businessmen 

who are i n  the decision mahing stage expect that they w i l l  probably 

be able to  obtain off farm r i ce  threshing of around 320 kwien 

i n  the f i r s t  year and th i s  w i l l  increse by approximately 20 kwien 

per year un t i l  it reaches 400 kwien which i s  arb i t rar i ly  chosen 

as the equilibrium level.  
< 

In Supanburi, where the adoption is 2 years behind 

Chachoengsao, figures show that  the diffusion of r i ce  threshers was 



much fa s t e r  once it took place. From only 2 machines i n  1977, it 

increased by 21 machines within one year. The highest reported 

leve l  of r i c e  threshed off farm is 420 kwien i n  1978 f o r  a machine 

bought i n  1977. This level  seems high as  compared t o  Chachoengsao. 

Such a leve l  m y  be possible due t o  the re la t ive ly  small supply of 

r i ce  threshers i n  Supanburi r e l a t ive  t o  demand i n  1978. However, as 

more thresher investments are  made, t h i s  level  may f a l l  off .  It 

w i l l ,  thus, be assumed similar t o  Chachoengsao's case tha t  the 

equilibrium level  is  400 M e n .  For those presently making the  

decision t o  invest, the expected leve l  of r i c e  threshed through 

contractor services i n  the f i r s t  year w i l l  be assumed t o  be around 

340 M e n  and w i l l  increase by 20 kwien per year u n t i l  it reaches 

400 M e n .  The s t a r t i ng  level  of Supanburi i s  assumd t o  be 

higher than i n  Chachoengsao since the mrke t  there is s t i l l  rela- 

t i ve ly  new with be t t e r  prospects for  investors. 

3.2 Quantity of Rice Threshed On Farm (QFt ) 

The average amount of r i ce  threshed on farm ( QF ) is about 

31 and 23 M e n  f o r  the  f i r s t  and the  second crop, respectively, i n  

1978 i n  Chachoengsao whereas they are  28 and 20 kwien i n  Supanburi. 

I f  thresher owners use the machine t o  thresh a l l  of t h e i r  paddy, 

then QF w i l l  have the same value as  the t o t a l  output per year. 

I n  Table IV-4,the annual use of the machine on farm was recorded 

except i n  1976 f o r  machines bought i n  1975 which was unavailable. 

The QF i n  1975 of machines bought i n  1975 was re la t ive ly  smaller 



TABLE IV-4 

AVERAGE ON FARM THRESHING OF A RICE TIBJBGXi 
BY INVESTMENT YEAR 

Investment Year 1975 1976 1977 1978 1979 1 98oex 

1975 CHACHOENGSAO 

1976 CHACHOENGSAO 

1977 CHACHOENGSAO 

1978 CHACHOENGSAO 

1979 CHACHOENGSAO 

1977 SUPANBURI 

1978 SUPANBURI 

1979 SUPANBURI 

Note : *@ry season crop only. 
Estimated value. 

e $rovincial average values. 
%trapolated values 

than others because the machines were bought around Septenber-Octorber 

end m y  only be used i n  the second crop season of 1975-76. 

The quantity of r i c e  threshed in a year depends on the 

t o t a l  crop output of a farmer. Total crop output, i n  turn, depends 

on productivity and cultivated area. 

Since the  f e r t i l i z e r  application and planted area of each 
I 

farm is  expected not t o  change much, the expected quantity of r i c e  



threshed cn a farm (QF) i n  the future i n  both provinces w i l l  be 

assumed t o  remain the same as  the average provincial output per 

year i n  1978, that  is, &F in 1979 end future years w i l l  be treated 

a t  54 kviien/year for  an average farm i n  Chachoengsao and 47 kwien/ 

year i n  Supanburi. 

Diesel, Engine O i l  and Grease 

One of the concerns of opponents of farm machinery is 

that the expected continual r i s e  in gasoline and diesel prices w i l l  

make the operating costs of machinery r i s e  t o  such a high level  

tha t  it w i l l  became unprofitable t o  use the machinery. 

The experience from the o i l  c r i s i s  shows tha t  the price of 

petroleum products is unpredictable except for  its continual increase. 

The famers,who are i n  the decision making stage, may find the 

forecasting of the prices of petroleum products d i f f icul t .  T h i s  

study will, therefore, experiment with a range of price increases 

of around 10-50 percent annually. 

The physical units used of diesel o i l ,  engine o i l  and grease 

w i l l  be assumed t o  remain constant a t  the quantity applied i n  1978. 

This i s  probably reasonable when there are no or only minor changes 

i n  r i c e  thresher technology i n  1979. (Tables V-5 and V-6). 



TABLE IV-5 

THRESHING COST EXPLOYIMG TRACTOR. TREADING, 1975-78 

Cost Item CHACHOENGSAO SUPANBURI 

197 5eX 1976~' 1 9 7 7 ~ ~  1978 1 9 ~ 7 ~ '  1978 

1. FUEL quantity 
price ( diesel ) 
fue l  cost 

2. ENGINE OIL quantity 
pricea 
engine o i l  cost 

3. G W E  quantity 
price 
grease cost 

4. W O R  time consumed 
wage 
labor cost 

5 .  TRACTOR time ccnsumed 
CHARGE rental  r a t e  

t rac tor  cost 

6. TOTAL VARIABLE COST 

source: l ~ o c a l  pr ice i n  r e a l  terms (F'roo Appendix Table :D) 
%age ra t e  i n  real  terms (Table IV-8). 

Note : '%xtrapolated values, 
' ~ s s o  motor o i l  lW, 30 40, 50. 



TABLE IV-6 

THRESHING COST EMPLOYING A RICE THRESHER, 1975-78 

CHACHOENGSAO SUPANBURI 

1 9 ~ 5 ~ '  1 9 7 6 ~ ~  1977= 1978 1 9 7 7 ~  1978 
Cost I t e n  

1. FUEL quant it y 
pr ice  ( d iese l )  
fuel  cost 

li tre/kw 
baht . l i t r e  
baht/& 

2. ENGINE OIL qu'antity 
pricea 
cost 

lit r e/kw 
baht / l i t re  
baht/kw 

3. GFEME qumt i ty  
price 
grease cost 

kg m 
baht /kg 
baht/kw 

4. lTiUSHER OPE AUTO^^ r a t e  of operation 
COST wage 

operator cost 

5. W O R  COST # labor used 
wage 
labor cost 

m- day/kw 
baht /m-day 
baht/kr~ 

6. SERVICE cXWGE~ 
( OPPORTUNITY COST 
ON FARM USE) 

7. TOTAL VARIABLE 
THJBSHING GOST ON 
FARM ( 1+2+3+4+5+6) 

Note : eX~xtrapolated values 
' ~ s s o  notor o i l  low,  30, 40, 50. 

Source : F r o m  Table IV-7. 



3.4 Tractor Charge (Sit ) 

S t a t i s t i c s  from the study reveal that  the t r ac to r  charge 

of r i c e  threshing in 1978 was found t o  be approximately 42 baht i n  

both Chachoengsao and Supanburi even though the time consumed f o r  

treading and the  rental  ra te  of t rac tors  i n  each province are  

different.  ChachoeAngsaols t rac tor  threshing consumes l e s s  time but 

it has a higher renta l  r a t e  than Supwburil s. This might be because 

i n  Chachoengstio a l l  farmers can grow a second crop of r ice .  This 

means they have t o  hurry in threshing the f i r s t  crop and sh i f t  

immediately t o  land preparation fo r  the second crop. In  addition, 

some areas of Chachoengsao, m e l y  Ban To and Bang Pa Kong, have t o  

avoid possible damage of the f i r s t  crop from the r i s e  of the seawater 

by speeding up the  threshing act ivi ty.  T h i s  would increase the total. 

demand f o r  t rac tor  during a given period. This may be why the renta l  

ra te  of t rac tors  i s  higher in Chachoengsao while l e s s  time i s  also 

required f o r  threshing. 

There are  no s t a t i s t i c s  on the charge r a t e  of t rac tors  i n  

the  past except in  Chancellor1 s study.6 However, this study i s  

mainly focused on four-wheel t ractors  ( 58h.p. ) with an average 

capacity f o r  r i c e  threshing of 2.64 tons per hour. The service 

charge was 13 baht per hour i n  1970. This information could not be 

e i l l i a m  J. Chancellor, llSurvey of Tract or  Contractor 
Operations in Thailand and Edalay~ia ,~~ (The Agricultural Developent 
Council, New York, 19701, pp. 39-40. 



applied fo r  the present study since the t rac tor  s izes  (h.p.) are- not 

the  same. From the  survey, it was found that  two-wheel walking 

t ractors  with 6-7 h.p. engines were preferred fo r  r i ce  threshing i n  

Chachoengsao wherees two-wheel t ractors  with 10-12 h.p. engines were 

favored in Supanburi; The t ractor  charge fo r  threshing i n  1978 were 

41.75 and 41.85 baht per kwien i n  Chachoengsao and Supanburi, 

respectively. (See Table IV-5 1. 

Since t rac tors  have been used i n  threshing f o r  quite some 

time now, it is reasonable t o  think tha t  the market f o r  t rac tors  

has reached an equilibrium level. It w i l l ,  therefore, be assumed 

i n  the study tha t  the charge. r a t e  for  t rac tor  threshing remains 

constant in the future a t  the  1978 level.  

Rice Thresher Charge (S2t) 

The r i c e  thresher was f i r s t  introduced t o  Chachoengsao 

farmers i n  1975 with a charge ra te  of 70 baht per M e n  including 

fuel  cost. In l a t e r  years, it declined t o  60 baht per Men.  In 

1978, the r a t e  was in the range of about 45-50 baht per kwien in 

Chachoengsao and 70 baht per kwien in Supanburi (Table IV-7). The 

declining r a t e  i n  Chachoengsao was probably due t o  the new entry of 

thresher contractors, creating more intense competition. 

The charge r a t e  of a r i c e  thresher usually include expenses 

such a s  fuel  cost, engine o i l  cost, grease cost, and compensation 

f o r  a semi-skilled worker in  operating the machine. I n  order t o  



RICE TIIRl"sSBER CHAR= BY P m W a ,  1975-1980 

Year @nil a t  , quantity real coat quantity n a l  wet  wtiQ red cost *-/ red m a t  
1978 . price pfice m c e  h ma 

(g/ka) price (ut /ka)  ( w l i t )  (~/ka) (ut/krj  lit) (~/kn) (-1 ($/kg) (g/kr) ($/m--) (g/krr) ( $/b 

Note : %formation obtained fmm the farm record keping of the IRRl Project an mTht ~onee~uencea-of Snnll fttce Fmm MechanLzation on Ebrral 
Bplogmeat, Income and Productian," (Suganburi Pmvlnce). 

b~dditionol a-ey infomultiao. 

itkquded using the  aorts-r price index. 



came a s  close a s  possible t o  the service charge of a r i ce  thresher, 

a l l  the above-mentioned costs should be excluded from the contract 
, 

charge ra te  as shorn i n  Table IV-7. 

It is rather d i f f i cu l t  t o  deduce the long run equilibrium 

level of the real  service charge of a r ice  thresher since only 4 

years of data existed in  Chachoengsao while only 2 years i n  

Supanburi. But from additional data collected for  1979 and 1980, 

two years of edditional information were available. ' I n  Chachoengsao, 

the service charge ra tes  in 1979 and 1980 were found t o  be the same 

( a t  36 -70 baht/kwien ). Looking a t  : the steady decrease i n  the rea l  

service charge r a t e  since 19'15 i n  Chachoengsao, together with the 

constant.charge r a t e  in 1979 and 1980, it ney be reasoned that the 

r e a l  service charge ra te  may have or i s  close t o  reaching the 

equilibrium level.  But since those purchasing r i ce  threshers in 

1979 may not have the additional information we have here, it i s  

uncertain what the i r  expectations will be. T h i s  aside, the study 

w i l l  assume tha t  potential  purchasers in 1979 expect the service 

charge ra te  t o  level off a t  35-36 baht/bden in  Chachoengsao and 

32-33 baht/kwien i n  Supanburi. 

3.6 Farm Wage Rate ( Wt ) 

7 Trent J. Bertrand ( 1977) reports on the farm wage ra te  

in the Central Plain areas that  : 

7 ~ r e n t  J. Bertrand, llThailand Agricultural Prices and Subsidies: 
A Case Study, ( AGRER Division Working Paper, 1977), Chapter 11, pp. 53-6 
and p. 61. 



"..,both prices and nominal wage ra tes  have r i sen  sub- 
s tan t ia l ly  re la t ive  t o  the 1960's. The 1970's inf la t ion  
undoubtedly lowered rea l  wages f o r  some groups of wage 
employees. In  addition, double cropping i n  the Northern 
Chao Phya i r r iga t ion  area expanded rapidly in the 1970's 
with wage ra t e s  responding t o  the increased demand f o r  
labor... A-major i f  short-lived public works program 
aimed a t  decentralizing control of government expenditures 
and absorbing the  supposed massive dry season underemploy- 
ment in r u r a l  Thailand put a huge 2.5 and 3.5 b i l l ion  baht 
(US125 n i l l i o n  and $175 million) f i s c a l  stimulus i n to  
ru ra l  Thailand i n  f i s c a l  year 1975 and 1976, respectively. 
All these factors contributed t o  a rapid adjustment in 
the narket wage rates.  ." 

The average reax wage ra tes  employed i n  the calculation of 

labor cost in Tables IV-5, IV-6 and IV-7 are based on Bertrandls 

8 report of nominal wages of 25 and 30 baht a day i n  1975 and 1976, 

respectively. Unfortunately the wage ra t e  i n  1977 was not incluaed 

i n  h is  study, The daily wage ra t e  fo r  farm labor in 1977 was 

reported t o  be 20-40 baht/ a day i n  the Central Region i n  another 

studyO9 The mid-point of 30baht  a day fo r  1977 was used since there 

a r e  no other sources of data (Table IV-8). 

 he Tambol Developnent Project of 1975 and 1976 under the 
government of M.R. Kukrit Pramoj which was designed t o  increase the 
share of benefits'from government expenditures accr.??ng t o  the rural 
sector dnd t o  reduce alleged underemployment i n  ru ra l  Thailand 
provided a large impact on the increase in rural nominal wage r a t e  
in the Central Plain i n  Thailand. See Trent J. Bertrand, op.cit., 
p. 11.58. 

'labor Department, Report on Labor Supply in Rural  Area, 
1977 (~angkok: The htinistry of Interior,  1979), p. 29. 



The tentative picture on rural wages is tha t  they have 

significantly risen i n  r ea l  terms i n  areas where changes in cropping 

patterns, booming markets for  certain crops, o r  expanded potential  

for  water control have been experienced i n  the central plain of 

Thailand while remafning roughly constant in more isolated or  l e s s  

favored regions.10 With time series  data of r ea l  wages shown in 

Table IV-8, the compound ra te  of growth is found t o  be 3.2 percent 

per a m  over the period of 1965-1977. This i s  quite close t o  the 

growth r a t e  of real  per capita GNP which is equal to  3.64 percent/year 

for  the period of 1965-1417. (Appendix Table E) 

The present study w i l l  employ a growth ra te  in rea l  wages 

of about 3.2 percent a year for  the future. 

The farm wage ra te  given above applies only t o  labor other 

than thresher operators. But the operation of a r i c e  thresher a lso  

requires a semi-skilled worker. Most thresher owners and/or t h e i r  

household meniberg (e.g. son, cousin) prefer t o  operate the machine 

themselves. But some do h i re  an operator which i n  1978 involved an 

average wage of 5-10 baht per kwien of threshed r ice.  This r a t e  i s  

rather high as  compared t o  the market wage r a t e  f o r  unskilled labor. 

This i s  because during the peak period of threshing they work around 

10-15 hours a day i n  1975. 

'O~rent J. Bertrand, op.cit., p. 11. 62. - 



TABLE IV-8 

FARM WAGE RATE: FOR SELECTED YEARS, 1965-1978 
I N  THE CENTRAL PLAIN OF THAILAND I 

\ 

Year Wage ratea C.P.I. Wage ra t e  
d : nominal (1978=100) : rea l  

( $/m-day 1 

22.15 ) 
20.32 
23.11 ) Compound ra t e  of 
23.50 ) growth = 3 2% 
30.13 
34.55 
32.29 

a Source : Trent J. Bertrand, "Thailand Agricultural Prices and 
Subsidies : A Case Study, It ( AGRER Division Working Paper, 
1977 1, Table 18, p., 11. 54. 

D~hailand,  Mnis t ry  of Agriculture and Cooperatives, 
Department of Agricultural Economics, Report No. 38, 1978. 
( i n  Thai ). 

C Survey information. 

d~djus ted  by using the consumer price index (C.P .I. ) fo r  the 
Central Region obtained from the Bank of Thailand, Monthly 
Bulletin of S ta t i s t i c s ,  December 1979. 

The rea l  wage paid fo r  such semi-skilled workers i n  the 

future in t h i s  study w i l l  be t reated similar t o  unskilled workers 

discussed previously, tha t  i s ,  it w i l l  be assumed t o  increase a t  

the constant r a t e  of 3.2 percent per annum. 



3.7 Amount of Time Saved on Farm ( TSFt ) 

Thresher owners and thresher users found tha t  the 

adoption of r i c e  threshers can help them f in i sh  the i r  threshing i n  

a short time and enable them t o  prepare the land fo r  the next crop 

i n  time, Compared t o  preexisting methods of r i c e  threshing, the 

time saved on an average farm per crop season is around 2-3 weeks 

or 20 days, The saved time may be spent for  other kinds of 

farm work, non-farm work or  leisure.  (~ppendix Table F). The 

actual  allocation of time saved for various ac t iv i t i e s  w i l l  be l e f t  

for  further studies. Here, t o  evaluate the value of time saved on 

farm, the market wage ra te  for farm labor w i l l  be applied, 

The mount of time saved on farm.in man-days of using the 

machine will be assumed t o  vary direct ly  with the  quantity of r i c e  

threshed ( QF) ( see Table 111-6, p, 62). The crop output threshed 

on an average farm i n  the  dry season is approximately 74 percent of those  

threshed on the farm i n  the wet season i n  Chachoengsao in 1978 

whereas it i s  76,8 percent for  Supanburi (Table 11-9). Since it 

has been assumed tha t  the quantity of r i c e  threshed on a farm both 

f o r  the  wet and dry seasons w i l l  be constant, the amount of t i m e  

saved due t o  the adoption of a r i c e  thresher w i l l  also be constant 

fo r  every crop year, 



&DUN?' OF TnIE SAVED ON FARId AFTER RICE THRESMER AWPTION 
BY THRESHER OWNERS 1978/79 

Investment , 

Yew 

Time saved (man-days ) 

dry season wet season 

1975 CHACHOENGSAO ( 2 ) 20 .O 27 .O 

1976 CHACHOENGSAO ( 4 ) 18.0 24.5 

1977 CHACHOENGSAO ( 5 ) 11.5 15.6 

1978 CHACHOENGSAO ( 15 ) 12.0 17 ,O 

1977 SUPANBUR1 ( 2) 10.0 13.0 

1978 SUPANBURI (21) 15;3 20 .O 

- - - - --- - -- - 

Note : Figures i n  parentheses indicate the number of observations. 

3.8 - Maintenance Cost (MAt) 

Survey infornation provide only data on repair and 

maintenance cost i n  1978. But since the data collected include 

different ages of machines, these were studied to  see i f  there is 

any trend (see Figure IV-2). The level of such cost was found t o  

increase sharply for  machines i n  the third and fourth years. It 

is not clear whether th i s  i s  due t o  the age of the machines or t o  

the new models of threshers which hecame larger i n  1977. To make 

t h i s  study possible, experiments of the increase i n  maintenance 

cost w i l l  be carried out,They range from 10-40 percent per year. 



TABLE IV-10 

AVERAGE MAINTENANCE COST OF A THRESHER AND ITS COMPLEMENTS 
I N  1978 BY AGE OF MACHINES 

Age of Investment cost of maintenance . .  . 

machines a r i c e  thresher and cost of a r i c e  U/C 
( Years i t s  cmplements thresher and 

i ts  complements 
( c )  (MA) ,. : 

( Baht ) 

750 0.0275 

SUPANBURI 38,520 750 0.0195 

2 CHACHOENGSAO 26,500 1,000 0.0377 

SUPANBURI 28,000 1,000 . 0.0357 

3 CHACHOENGSAO 23,500 3,800 0.1617 

4 CHACHOENGSAO 23,000 4,500 0.1956 



FIGURE IV-2 

MAINTENANCE-INITIAL COST RATIO BY PROVINCE 

growth rate of 
MA/C 

1 
1 

1 
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EMPIRICAL PESULTS AND ANALYSIS 

In this chapter, simulation experiments were carried out 

with the model presented in Chapter IV.  Sane of the empirical 

resul t s  are presented and analysed here. The experiments cover 

both thresher investments up t o  1978 and possible investments in 

1979.' 

A. Ado~tion Before 19'78 

1. Adopt ion Through Contractor Service 

Farmers who do not own a thresher but contract for i t s  

service gain some benefits of switching from previously employed 

methods of threshing to a r i c e  thresher. These benefits h l u d e  

the  net cost saving and the  time saving provided by a thresher. 

The maximum and m i n i m u m  gains of using a thresher over t ractor  

treading i n  the surveyed areas a re  sbwn i n  Tables V-1 and V-2. 

The maximum gains in Chachoengsao w m  about 4,000 baht i n  1978 

whereas the minimumr gains vas around 1,500 baht. For Supnburi 

the  cultivated areas for  both wet and dry seasons a re  relat ively 

smaller than i n  Chachoengsao. The maximum and minimum gains in 

1978 were therefore 1,285 baht and 960 baht, respectively. For an 

average farm i n  CMchoengsao, the gain was about 2,&0 baht which 

was twice as large as those of Supanburi. Compared t o  buffalo 

treading, an average farm i n  Supanburi had a gain of 3,192 baht. 

102 



TABLE V-1 

h I A . X ~ ~ ~ ~ ,  1IIINIMU:d AND AVERAGE GAINS OF USING A THRESHER A S  COXPARED 
TO TRACTaR TREADING IN THE SURVEY ARBS, 1978 

e net cost savine valued value of time saved t o t a l  gains - - 
a c a c 

Area mx. minD average max. mint average max . min . average 
( 1 )  ( 2 )  ( 3 )  4 ( 5 )  ( 6 )  (7)=(1)+(4)  (8)=(2)+(5)  (9)=(3)+(6)  

Chachoengsao 3,466 1,334 2,315 488 188 326 

Supanburi 1,113 831 964 172 129 136 

TABLE V-2 

ljlAXDdUM, 1.ZTNDJIUM AND AVERAGE GAINS OF USING A THRESHER AS COMPARED 
TO BUFFALO TREPBING I N  TKF. SURVEY ARUS, 1978 

' (baht) 

net cost saving valued value of time savede t o t a l  gains 
Area mar. a minO average c nax: minD average c max . min . average 

(1) ( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  = + 4  (8)=(2)+(5)  (9)=(3)+(6)  

Chachoengsao n.a. n.a. n.a., n.a. n.a. n.a. 

Supanburi 1,972 1,473 1,703 1,8811,406 1,484 



a Note: Chschoengsao: t o t a l  r i ce  output = 31.9 Kwien f o r  the wet season and 
22.0 Kwien f o r  the dry eeason. 

Supanbur i : ' t o t a l  r ice  output = 10.3 Kwien fo r  the wet season and 
10.4 Kwfen fo r  the dry season. 

b~hachoengsao: t o t a l  r ice  output = 15.5 Kwien for  the net season and 
5.3 Kden f o r  the dsy: season. 

Supanbur f : t o t a l  r ice  output = 8.6 Kwien f o r  the wet season and 
6.9 Kden for  the dry season. 

C~hachoengsao: t o t a l  r ice  output = 22.0 Kwien fo r  the wet season and 
14.3 Kwien f o r  the dry season, 

Supanburi : t o t a l  r i c e  output = 9.5 Kwfen for  the wet season 
e.6 K-nien fo r  the dry season. 

d ~ a l c u l a t  ion based on equation ( 4.16 ) . 
e Calculation based on equation (4.17 ). 



The maximum and m i n i r n u m  gains provide us with only the 

absolute ranges of gains from using a r i ce  thresher over tractor 

or buffalo treading i n  the survey areas, but it does not t e l l  us 

whether small or large farms gain relat ively more. Calculations 

were therefore made t o  study the gain per r a i  according t o  farm 

sizes. The resul ts  are  presented i n  Tables V-3 and V-4. 

It e.ppears that  small farms gain relat ively more per r a i  

than ei ther  medium or large farms of switchirg from tradi t ional  

methods of threshing t o  a r i ce  thresher. Medium size farms show 

the  smallest gain. Such a pattern holds for  both the  gains from 
. 

net cost savings and time saved. It is a lso  t rue  fo r  both 
- 

Chachoengsao and Supanburi. Comparison of a r i c e  thresher either 

with t ractor  or buffalo treadirg also provides consistentresults. 

This i s  because the average yield per r a i  was found t o  be highest 

for  snal l  farms while it was lowest fo r  medium size farms (Table 

A comparison of the twu  provinces fomd both types of gain 

larger i n  Chachoengsao. This isbecause the yield per r a i ,  the 

wage r a t e  and the net cost saving per kwien were a l l  found t o  be 

higher in Chachoengsao as  campared t o  Supanburi. 

The gains realized from the use of a thresher in  substitu- 

t i on  fo r  animal treading vms found t o  be greater than tha t  of sub- 

s t i tu t ing  tractor  treading. This is  due t o  the much larger . 

difference in  the amount of time saved and the net cost saving per 

M e n  i n  the former case. 



TABU V-3 

A-E GAIN PER M I  OF USING A THRESHER AS COMPARED TO TRACTOR TREADING 
I N  THE SURVEY AREAS ACCORDING TO FARM SIZE: 1978 

( baht/rai ) 

net cost saving value value of time savedC to t a l  gains 

large medium small large medium small large medium small 
( 1 )  ( 2 )  ( 3  ( 4 )  ( 5 )  ( 6 )  = +  (8)=(2)+(5) (9)=(3)+(6)  

Chachoengsao 61.40 40.60 75.40 8.70 5.70 10.20 

Supanburi 44.10 36.20 56.20 6.80 5.60 8.70 

TABLE V-4 

AVERAGE GAIN PER R A I  OF USING A T H R E S m  AS COMPARED TO BUFFALO TREADING 
I N  THE SURVEY P ! S  ACCORDING TO FARM SIZE: 1978. 

net cost saving value value of time savedC to t a l  gains 
Area 

large medium small large medium small medium small 
(1) ( 2 )  ( 3 )  ( 4 )  ( 5 )  (6 )  (7)?f?(4) (8)=(2)+(5) (9)=(3)+(6) 

Chachoengsao n.a. 11.a. n.a. n.a. n.8. n.8. 
Supanbur i 78.20 64.20 99.60 74.60 61.25 95.10 



Note: a Small farms: l e s s  than 15 ra i .  
fdedium farms: 15 - 30 ra i .  
Large farms: more than 30 ra i .  

b~alcula t ion  is based on the followiqg formula: 
Net cost savihg value = yield per r a i  (Kw/rai) x net cost saying 

per h d e n  (bahtm). 

C Calculation i s  based on the following formula: 
Value of time saved = yield per r a i  (kw/rai ) x time saved per h f e n  

(hour/kw) x wage ra te  (bahthour ), 

TABU V-5 

AVERAGE YIELD PER W BY SIZE, a1978 

3 
Large Ekdium Smal l  

Area 
lstcrop pdcrop lst crop zndcrop lSt crop 2 nd crop 

Chachoengsao 

Supanbur i 

Note: a Small farms : l e s s  than 15 ra i .  
LIediuu farms : 1 5  - 30 r a i  . 
Large farms: nore than 30 r a i .  



2. Ado~tion Through Purchase 

The year 1978 was selected a s  a base year. All benefits 

and costs are therefore converted into 1978 values. The analysis 

w i l l  be based on two approaches: 

1. Present 1978 value, and 

2. I n t e r m l  r a t e  of return. 

2.1 Present 1978 Value 

Present 1978 value i s  the  net income stream over the  

l i f e  time of an investment converted in to  19'78 values. All returns 

and costs of the investment a r e  translated into 1978 values by employ- 

ing discount rates  i n  the range of 12-30 percent. When the investment 

cost is  subtracted from the calculated present value, the  net 1978 

values obtained were found t o  be positive f o r  a l l  discount r a t e s  

chosen.' These a re  presented i n  Tables V-6 and V-7. 

Excluding investments i n  1975, the figures f o r  Chachoengsao 

show a decreasing net 1978 value fo r  newer investments. There is 

one factor which explain why investments in 1975 did not show a 

higher value than the  other years. This is because of the m a l l  

number and special characteristics of the cases sampled. There were 

only two farms from the survey which invested in 1915. Both farm 

households consist of elderly people who have no desire t o  produce 



TABLE V-6 

NET PPESENT 1978 VALUE AND INVESWT COST 11: 1978 VALUE AT DIFFERENT 
DISCOUNT RATES BY INVESTMENT YEAR, 

CHACHOENGSAO 

net present 1978 value by investment year investment cost in 1978 
Discount value by investment year 

rate ( $ 1  1975 1976 1977 1978 1975 1976 1977 1978 

Sourse: Appendix H. 



TABLE V-7 

NET PRESENT 1978 VALUE AND INVESTMENT COST I N  1978 VALUE AT DIFFERENT 
DISCOUNT RATES BY INVESnlENT YELAR, 

SUPANBURI 

( baht ) 

net present 1978 investment cost in 1978 
Discount rate value by investment year value by investment year 

( $ 1  
1977 1978 1977 1978 

Source: Appendix H. 



any significant degree of output surplus and do not f ee l  compelled 

t o  h i r e  out the i r  r i c e  threshers t o  u t i l i z e  the machine$' capacity 

fully.  This is shown by the relat ively low level  of r i c e  threshed 

i n  1975, 1976, 1977 and 1978 of 70, 210, 240 and 60 W e n s ,  

respectively. 
d, 

In sp i te  of a l l  th is ,  investments in 1975 show positive net 

1978 values for  all in teres t  r a t e s  chosen. The lowest of these i s  

21,938 baht f o r  a discount r a t e  of 30 percent. T h i s  i s  about 43.4 

percent over the i n i t i a l  investment cost. 

The benefit-cost r a t ios  for  1976 investors a r e  2.19 and 2.09 

f o r  discount ra tes  of 25 and 30 percent, respectively.  a able V-8) 

Since 1976, the net 1978 values and the benefit-cost r a t i o s  a l l  show 

a rapid decline ref lect ing the re la t ive ly  more intense canpet it ion 

faced by new investors. There were only 2 threshers i n  1975 i n  t h e  

area surveyed, but this increased to 26 i n  1978. The benefit-cost 

r a t i o  for  1978 investors is about 1.45. 

For Supanburi where thresher adoption was two years l a t e r  

t b n  Chachoengsao, the s t a t i s t i c s  f o r  1977 and 1478 a lso  show a 

similar trend. The net '1978 values and the benefit-cost r a t ios  

declined significantly fo r  1978 a s  more competition or more r i ce  

threshers were bought and ut i l ized.  

The decline i n  the net  present value or  the  benefit-cost 

r a t i o  would have been even more spectacular had manufacturers been 



TABLE V-8 

BENEFIT-COST RATIOS AT DIFFER.ENT.DISC0UNT RATES 
BY IMrESMENT YEAR 

Discount rate 

Year of Investment 

CHACHOENGSAO SUPANBURI 

- - -  -- - - -- - - - 

Source: Derived from Tables V-6 and V-7. 



able t o  produce more threshers i n  1477. l3ut information obtained 

f r m  talking t o  manufacturers pointed out t h a t  the production 

capacity had already been f u l l y  ut i l ized in tha t  year. 

2.2 Internal Rate of Return 

Estimation of the prof i tab i l i ty  of a r i ce  thresher invest- 

ment was a lso  carried out using the internal r a t e  of return approach. 

Unlike the  benefit-cost r a t i o  i n  the previous section, the internal 

r a t e  of return calculated i s  not net of interest  but instead must be 

cmpared t o  the interest  ra te .  I f  it i s  higher than the  market r a t e  

of interest  or the cost of borrowing, the investment is profitable and 

vice versa. 

From the  survey, the sources of funds for  investments i n  

r i c e  threshers were found t o  cane from farmers1 own cash, the  Bank 

fo r  Agriculture and Agricultural Cooperatives (BAAC), the Agricultural 

Cooperatives (AC), and local  money lenders. The investment on 

threshers would be mrthwhile i f  t he  internal r a t e  of return is 

greater than or equal t o  the in teres t  r a t e  charged by these sources. 

The estimated internal  r a t e s  of return shown in Tables V-9 and V-10 

ranges from 35 t o  63.5 percent i n  Cbachoengsao and 42-62 percent i n  

Supnburi depending on the investment year. The interest  r a t e s  

ch rged  by different  sources* a l so  shown. For ins t i tu t ional  sources, 

it is between 12-15 percent while it i s  between 20-30 percent fo r  

other sources. The resul t s  show t h a t  irrespective of the sources of 



TABLE V-9 

INT- RATE OF RETURN OF INVESTING I N  A RICE THRESHER 
CHACHOENGSAO 

internal r a t e  of return Year of Investment 

and interest  r a t e  (%)  
1975 1976. 1977 1978 

BAAC 

Cammercial Bank 1 5  15 15 15 

Money lender 2G30 2G30 20-30 20-30 - 
Note: BAAC = The Bank f o r  Agriculture and Agricultural 

Cooperatives. 

AC = The Agricultural Cooperatives. 

TABLE V-10 

INTE3RNAL RATE OF RETURN OF INVESTING I N  A RICE 
SU PANBURI 

internal r a t e  of return Year of Investment 

and in teres t  r a t e  ( X )  1977 1978 

Commercial Bank 15 15 

Mney lender 20-30 20-3 0 

Note: BAAC = The Bank f o r  Agriculture and Agricultural 
Cooperatives. 

AC = The Agricultural Cooperatives. 



investment funds, a r i c e  thresher investment would be profitable. 

They d i f fe r  only on the degree of profi tabi l i ty obtained. A s  the 

market for  thresher services becomes more cmpetitive, the source 

of financing would become more important i n  det m i n i n g  thresher 

investments. 

Similar t o  the present 1978 value approach, resul ts  f ram the 

internal ra te  of return approach also provided similar resul ts  

showing declining internal ra tes  of return for  both provinces a s  

time passes. But the internal r a tes  of return f a r  investments i n  

1978 i n  both provinces show values of higher than 40 percent. Given 

that  interest  ra tes  are loner than this figure, investments of 

threshers i n  1978 are  still highly prof itable. 

B. External Benefits of a Rice Thresher 

In  addition t o  the positive net private benefits of thresher 

owners, a r ice  thresher also provides external benefits t o  other 

farmers who rent for  i ts services. T h i s  i s  because of the lower 

cost of threshing provided by a r i c e  thresher. For an average 

thresher, the external benefits generated a re  appoximately 30,500 

baht f o r  Chachoengsao and 23,000 baht in Supanburi in 1978 (Table 

V - U ) .  The external benefits generated by a r i c e  thresher vary 

according t o  i ts level of capacity util ization. 



TAHLE v-11 

MTWNAL BENEFITS GENERllTED BY AN AVERAGE RICE THRESER, 1978* 

( baht/year ) 

net cost timesaved to ta lbenef i t s  
Area saving value 

(1)  ( 2 )  (3 )  = (1 )  + (2 )  

Chachoengsao 26,744 3,772 30,516 

Supanburi 19,853 , 3, Cn9 22,932 

Source: The calculation is based on equatian (4.22). 

+Calculated based on the average amount of r ice threshed 
of 417 kwien in  Chach6engsao and 370 M e n  i n  Supanburi. 

C. Expected Profitability of Investing i n  a Rice Tbresher in 1979 

i n  Camparison to  Threshing With a Tractor 

Threshing i s  an activi ty that must be done in the production 

of paddy. It would, therefore, m t  be useful, l e t  alone feasible, 

to measure the profi tabil i ty of a r ice  thresher absolutely. In 

addition, there is more than one method of threshing rice. Farmers 

must, therefore, compare the benefits and costs of each method,. In 

the following sections, profi tabil i ty of fnvesting in  a r i ce  thresher 

is masured in  caparison t o  tractor treading. Buffalo treading w i l l  

not be included here since it was not found t o  be an important 

alternative i n  the survey areas. It w i l l  be l e f t  for further studies. 

The present value model i n  the previous cbapter was employed 

for such a purpose. Since the present value obtained i s  sensitive 

t o  t he  interest or discount ra te  chosen, a number of experiments 



rangillg from discount r a t e s  of 12-30 percent were employed. All 

these result; are  presented i n  the AppeldixH. 

It is d i f f i cu l t  t o  choose an appropriate discount r a t e  

since W i n g  may come from diff  went sources. If i f  canes from 

the Bank fo r  Agriculture and Agricultural Cooperatives, an in teres t  

r a t e  of 12  percent may be obtained. However, i f  it canes fran 

local money lenders, the r a t e  is much higher and may vary. Fran 

the drvey,  it was found that  the interest  r a t e  charged by local  

money lenders ranges between 20-30 percent. However, the resul t  

frcm the survey shows tha t  about 70 percent of thresher owners 

purchased the i r  machines using the i r  own money.' The author 

believes tha t  under such a condition, it would be bet ter  t o  

employ the interest  r a t e  charged by local  money lenders, since it 

would bet ter  ref lect  the  opportunity cost of funds i n  tha t  area. 

I n  the following pages, discussion of thresher investments w i l l  be 

based on a discount r a t e  of 25 percent. 

There a r e  a m b e r  of variables which affect  the  present 

value of thresher investments and are di f f i cu l t  t o  determine. They 

include the machine l i f e  span, petroleum product prices and 

maintenance cost. 

For machine l i f e  span, the study has a rb i t r a r i ly  chosen 

twenty years a s  the cut off point. Although the machlne might 

'see Table 111-4, p. 60. 



still be f'unctional a f t e r  20 years, there i s  a high probability 

that  a newer type of thresher with a bet ter  performance or a 

better threshing technology may be available t o  make the 1979 

machine obsolete. In addition, i f  a l imit  on the number of years 

i s  not employed, the calculation can go on forever for  some 

experiments. 

Since the market for  petroleum products i s  unpredictable, 

it is di f f icul t  t o  estimate these prices except t o  say that  the i r  

real prices would probably r i s e  in the foreseeable future. The 

study therefore experimented with a number of fixed growth ra tes  

for  these prices. Only three are  presented i n  t h i s  study. They 

a r e  10, 30 and 50 percent per a m .  

Similar to  petroleum product prices, the maintenance cost 

for  each year is  d i f f icul t  t o  forecast due t o  insufficient 

information with threshers being a relatively new product. Experi- 

ments on maintenance costs were therefore undertaken with various 

different rates  of growth. 

Tables V-12 and V-13 show the experiments based on various 

combinations of the change i n  petroleum products prices, the change 

in maintenance cost and the l i f e  span of the machine. The values 

are  obtained using a discount r a t e  of 25 percent. However, other 

experiments based under dif f s e n t  discount ra tes  a re  available in 

Appendix H. 



DISCOUNTED NET INCCUE STREAM BASED ON VARIOUS SET OF ASSUMPTIONS, 
CHACHOENGsAO (DISCOUNT RATE = 25%) 

(1979 Baht) 

Machine 
l i f e  span WU PV12 PVU PVU PV31 PV32 PV33 PV34 W51 W52 PV53 PV54 PV78 
( Years ) 

Assumptions 
&(%I 10 10 10 10 30 30 3 0  30 50 50 50 50 Constant - 

a t  1978 
gw(%) 10 20 30 40 10 20 30 40 10 20 30 40 values a t= 



TABLE V - U  

DISCOUNTED NET INCOME S T W  BASED ON VARIOUS SETS OF ASSUMPTIONS, 
SUPANBUR1 (DISCOUNT RATE = 25%) 

(1979 baht ) 

Machine 
l i f e  P V l l  PV12 PVl3 PVl4 PV31 PV32 W33 W34 W51 W52 PV53 PV54 PV78 
( Year3* 

16 77944 
17 78449 
18 78856 
19 79182 
20 79445 

A s s w  t ions 
p i ( % )  10 10 10 10 3 0 30 30 30 50 50 50 50 Constant P 

a t  1978 0 " .  
gU(%) 10 20 30 40 10 20 30 40 10 20 30 40 values 



1. Experiments Based on Changes i n  the Prices of Petroleum 

Products ( gF ) 

From Tables V-12 and V-13, it can be seen tha t  increases i n  

petroleum products1 price resulted i n  increases in the present value 

of thresher investment. This i s  because the physical uni ts  employed 

of diesel o i l ,  engine o i l  and grease of t rac tor  treading are higher 

than that  of a thresher.  a able 11-6, Chapter 11). Therefore any 

increase i n  the p i c e s  of these products would increase the  

prof i tab i l i ty  of a thresher investment. Due t o  t h i s  factor,  it can 

be seen tha t  i f  petroleum product prices increase high enough, 

instead of witnessing ever decreasing 1979 value of net income 

stream for  years further.  i n to  the future, these values w i l l  start 

t o  go on an increasing pattern. Experiments i n  Table V-12 and Appen- 

dfx T a b l ~  11- 5 show tha t  fo r  PV31, PV32, W51, PV52, PV53 and PV54, 

such a phenanenon took place. For sample, the decreasing trend of 

annual 1979 value forPV51 was reversed i n  the ninth year fo r  a 

discount r a t e  of 25 percent. The resul t  shows tha t  i f  petroleum 

product prices increase sufficiently enough, the prof i tab i l i ty  of 

investing i n  a r i c e  thesher w i l l  become unquestionable. Since it is 

reasonable t o  believe tha t  petroleum product prices a re  l ike ly  t o  

increase i n  the future, r i c e  threshers would be in a good market 

position over t ractors  i n  threshing. 

I 

However, since the comparison made in t h i s  study i s  only 

with respect t o  t ractor  treading, the resul t s  may not be conclusive. 

BEST AVAILABLE COPY 



A s  petroleum product prices r i s e  sufficiently,  a r i c e  thresher 

investment may not be profitable when c a p r e d  t o  buffalo treading 

or threshing with human power since these methods do not require 

the use of petroleum products. Assuming threshing with methods 

other than threshers or t rac tors  are  not available, the annual net 

income stream of a thresher investment may also become zero beyond 

a certain point i f  the unit  cost of threshing with a r i c e  thresher 

is higher than the price received fo r  the unit of output. It 

would be better f o r  the farmers under such a circumstance t o  stop 

production which incurs no increase in net loss  rather than thresh 

the i r  r ice  which only increases t h e i r  net loss.  Since there i s  

no reason t o  believe that  the rea l  pr ice of paddy w i l l  increase in 

the  long tern  while prices of petroleum products may go on increas- 

ing, such a situation may occur in the future which w i l l  r esul t  in 

a shorter l i f e  span for  a thresher investment. The study has not 

taken this into account. It w i l l  be l e f t  fo r  future studies. 

2. Experiments Based on Changes in hkiintemnce Costs (gm) 

It seems reasonable to  assume tha t  in general the 

maintenance cost i n  l a t e r  years w i l l  be higher than ear l ie r  years 

due t o  i t s  obsolescence and age. Experiments were therefore made 

based on assuming fixed ra tes  of increases fo r  maintenance cost 

a s  shown i n  Tables V-12 and V-13. 



A s  expected, the increase in  maintenance costs reduced 

the 1979 value of an investment. The resu l t s  show that  the rapid 

increase i n  maintenance cost ( 3&40 percent ) w i l l  s ignificantly 

reduce the net income stream. For some experiments, the  net 

income beyond a certain year in the future w i l l  approach zero. 

(Appendix G ) .  This means the eid of the machine l i f e .  Such 

cases i n  Tables V-12 and V-13 include experiments W13, PVU, 

PV33 and PV34. 

3. Experiment Based on Constant 1978 values 

This experiment was carried out on the assumption tha t  

the  investor would use the available data and/or information i n  

1978 t o  e s t a t e  the present value of a r i ce  thresher investment. 

The quantity of r ice  threshed both on farm and off farm, the grice 

of petroleum products, the wage rate ,  and the maintenance costs  

a re  a l l  assumed t o  be based on real unchanged 1978 values through- 

out the machine1 s l i f e .  

4. Profi tabi l i ty  of a Rice Thresher Investment 

The expected benefit-cost ratfos of a possible investment 

in 1979 by province are  shown i n  Tables V-14 and V-15. These 

experiments are based on a chosen discount r a t e  of 25 percent. 

Chachoengsao's case yielded a relat ively higher degree of 

prof i tabi l i ty  than those of Supanburi f o r  the same se t  of assump- 

t ions except for  the experiment based on the constant 1978 value. 



TABLE V-L4 

BENEFIT-COST RATIOS EASED ON VARIOUS SETS OF ASSUMPTIONS, 
CHACHOENGSAO 

 i is count rate = 25%) 

J i r  nhine 
l i f e  span B C l l  BC12 E l 3  BC14 B C P  .BC32 BC33 BC34 BC5l BC52 BC53 BC54 BC78 
( Years ) 

Assumptions 
g F ( % )  10 10 10 10 30 30 30 30 5 0 50 50 50 Constant 

2 0 
a t  1978 

gm(%) 10 30 40 10 2 0 30 40 10 20 30 40 values E 
Source: Table V-12 divided by investment cost of 31,000 baht. 



TABLE v-15 

BENEFIT-COST RATIOS BASED ON VARIOUS SETS OF ASSUMPTIONS, 
su PANBURI 

(Discount ra te  = 25%) 

DJnc hine 
B C l l  BC12 BC13 BC14 BC31 BC32 BC33 BC34 BC51 BC52 BG53 BC54 BC78 

(years 

- - - -- - - - - - -- - - - - - - - - 

Assumptions 

g~ (%)  10 10 10 10 30 30 30 30 50 50 50 50 constant 
a t  1978 P 

h, 

P,(%) 10 20 30 40 10 20 30 40 10 20 30 40 values V, 

Source: Table V-13 divided by investment cost of 44,800 baht. 



However, such camparisons must be made with care since engines 

u t i l ized  i n  r i c e  threshers i n  Chachoengsao are second-hand ones 

while those i n  Supanburi a re  brand new. Assumptions based on the  

same pattern of maintenance cost and machine l i f e  span may 

therefore not be reasonable t o  permit ccmparisons t o  be made. 

Anyway, the resu l t s  i n  Tables V-l.4 and V-15 show that  the 

cost of investment i n  Chachoengsao can be recovered much fas ter  

than in Supanburi. Almost a l l  experiments show that  it takes 

Chacho~gsao three years t o  break even while in Supanburit s case, 

it takes four years. This is not surprising -since the  investment 

cost i11 Chachoeiisao i s  $ 31,000 baht while that  in Supanburi i s  

$ 44,800. The only exception where an investment in Supanburi 
\ 

took three years t o  break even and show a higher benefit-cost 

r a t i o  for  the same given period over Chachoengsao i s  i n  the case 

of experiment BC78. The assumptions used in such an experiment 

are based on using rea l  values in 1978 fo r  the ent i re  l i f e  span 

of the machine. T h i s  means tha t  there is assumed t o  be no increase 

i n  fue l  cost, thus makim thresher investments which a re  more 

economical i n  fue l  consumption relat ively l e s s  profitable. 

When the  expected benefit-cost ra t ios  of a r i c e  thresher 

investment i n  19'79 a r e  campared t o  such an investment before 1979, 

it i s  interesting t o  see that  i f  r i c e  thresher investments l a s t  

up t o  11-15 years, most of the ra t ios  a re  larger for  investments 

i n  1979 rather than past investments which i s  a reverse of past 

trends. This may be explained by the large increase i n  petroleum 



product prices since 1979. However, f o r  experiment BC78 which i s  

based on constant 1978 values, the benef it-cost ra t ios  a re  a l so  

higher for  investments in 1979 i f  the  machine l i f e  i s  a t  l eas t  

s ix years. T h i s  may mean tha t  farmer's expected resale value of 

the  machines could be smaller than the actual remaining value of 

the machines i n  1978. The reason could be tha t  farmers expect 

r i c e  threshers t o  have a short l i f e  span. With threshers being 

a relat ively new product whose average age i s  stillunlmown, this 

may be possible. 



c w m  V I  

SUMMARY AND CONCLUSIONS 

A. SMnnary and Conclusions 

next t o  planting ac t iv i t ies ,  fanners in Chachoengsao and 

Supanburi would l i k e  t o  see threshing mechanized. I n  both provhces, 

there has been a very rapid change fram tradi t ional  to machanical 

techniques of production over the past 2-4 years. There i s  also a 

wide range of adoption and use of modern var ie t ies  i n  response t o  

the  ins ta l la t ion  and expansion in i r r iga t ion  f a c i l i t i e s  during the  

past decade. 

The f i r s t  adoption of a r i c e  thresher was i n  the  Chachoengsao 

area i n  1975 and has spread out widely i n  areas with relat ively good 

i r r iga t ion  and double-cropped areas. The diffusion of the machine 

was carried out jo in t ly  between the Thai-IRRI off ice located a t  

the  Agricultural Engheering Division and small local  manufacturers . 
The original design was obtained from an IRRI blue-print. It ms 

tested and modified t o  su i t  the main r i ce  variet'y grown and other 

conditions i n  Thailand. 

Rice threshers could provide farmers with two main 

benefits, namely, the net cost saving and the time saving. Farmers 

who switched *am hiring animal treading t o  a r i c e  thresher would 

obtain the net  cost saving of about 95 baht per kwien whereas it 

is 53-64 baht per M e n  f o r  switching from hiring a t ractor .  For 

time saving, a thresher takes about 0.6-0.8 hour per kwiwn while 
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animal and t ractor  treadi-ng take 22 and 2.63 hour per M e n ,  

respectively. The time saved with machanical threshing may be 

used for  better farm management, increased le isure  ac t iv i t i e s  or 

same other income generating act ivi t ies .  

Contracting, rather than syndicate o r  co-operative 

ownership, is. the main m y  i n  which machine services a r e  made 

available to  farmers who have not the capi tal  t o  b w  a machine f o r  

themselves.   he average charge per h i e n  in 1978 is 50 and 70 baht 

in Chachoengsao and Supanburi, respectively. This charge r a t e  

covers only the semi-skilled labor cost of operating a thresher, 

fue l  cost ( diesel  o i l ) ,  transportation cost and a machine service 

charge. The customers have t o  f ind another 5-6 laborers f o r  

threshing. 

Farmers ulho own a r i c e  thresher gain fram two sources. 

One from the i r  own use and the another from off-farm contracting 

services. 

EmployPng the present value ard the internal  r a t e  of 

return approaches, it was found that  the investment of threshers 

up t o  1978 yielded rather high p ro f i t ab i l i t i e s  i n  both Chachoengsao 

and Supanburi provinces. Expectations of prof i tabi f i ty  of a r i c e  

thresher investment in 1979 were also qui te  favorable. 

A r i c e  thresber not only provide internal benefits t o  the 

owners but it also resul t s  i n  external benefits t o  other farmers 



who rent the service a s  well. Such benefits generated by a thresher 

i n  1978 i s  approximately 30,500 baht in Chachoengsao and 23,000 baht 

i n  Supanburi. 

Eventhough there exis t  positive net benefits of using and 

investing i n  a r i c e  thresher, other factors  such a s  organizational 

and ins t i tu t ional  factors  may act  a s  constraints on thresher 

investment. The avai labi l i ty  of credit  seems t o  be an important 

ins t i tu t ional  factor. Another very important factor  affecting 

investments seems t o  be the  avai labi l i ty  of customers. 

B. Tentative Policy LmDlications 

Since r i c e  threshers possess net  benefits over other methods 

of threshing, it may be a good policy t o  pramote the adoption and 

diffusion of t h i s  machine more widely. However, any policy of 

pramoting r i c e  thresher use need take into consideration that  

present u t i l i za t ion  a re  mainly confined t o  well irrigated areas. 

T h i s  may be because double cropping is possible in these areas. 

If  fanners want t o  practice double cropping, the labor bottleneck 

during threshing becomes more binding since farmers nust also 

prepare the f i e lds  fo r  another crop a t  the same time. The use of 

threshers will help overcome t h i s  constraint. Another possible 

reason may well be tha t  farmers i n  i r r igated areas are  more well 

off,  thus, they a re  able t o  afford buying a r i c e  thresher. T h i s  

can be seen by the high percentage of thresher buryers who use 

t h e i r  own funds t o  buy the machines. It therefore seems tha t  any 

promotion of r i c e  thresher u t i l i za t ion  must take in to  consideration 



the  level  of agricultural development. 

One instrument which can be used t o  promote r i c e  thresher 

diffusion i s  through the  provisim of loans t o  farmers f o r  such 

investments a t  reasonable r a t e s  of interest .  The present loan 

f a c i l i t y  fo r  thresher investment a t  the B M C  could be expanded t o  

provide more credit .  The machine i t s e l f  may be used a s  the  

collateral.  

I n  addition t o  providing same advantages t o  farmers, 

tbxeshers also provide a l ink  between agriculture and industry. 

This i s  because a l l  of the r i c e  threshers used i n  the country a re  

now locally produced. The promotion of threshing machines may 

therefore benefit both these sectors which means the develupment 

of agriculture and industry m y  take place simultaneously. 

C. Data Deficiency 

This study has t r i e d  t o  investigate the prof i tab i l i ty  of 

a r i ce  thresher investment since its adoption up t o  1979. Time 

ser ies  data a re  required for  such a purpose. However, since the  

data were collected only i n  1978, sane respondent farmers could 

not r eca l l  information i n  the past.  I n  addition, data f r a  other 

sources were also incomplete. This study was therefore carried 

out by experimenting with sane assumptions and restr ic t ions.  

The re su l t s  a r e  based on data collected from two well-known r i c e  

production provinces i n  Thailand, Chachoengsao and Supanburi. 



It is hope that  this study would help provide bet ter  understanding 

of r i c e  thresher adoption and diffusion elsewhere as well. Other 

interesting points which are  l e f t  f o r  further studies include 

comparision of a r i c e  thresher investment t o  alternative methods 

of threshing other than tractor  treading, the effect  of petroleum 

product price changes on the chosen method of r i c e  threshbg and 

the better understanding of maintenance costs and the l i f e  span 

of the  machines. 
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( 1 ) -Chachoengsao Province 
( 2 ) -Supanburi Province 
Bkk = Bangkok 

I *  150 . 
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APPENDIX FIGURE A 

;UP OF THAILAND VITH SPECIFIC INDICATION OF 
SITES OF STUDY 



APPENDIX CHART B 

STAGES OF RICE THRESHING BY VARIOUS METHODS 

I ANIMAL TREADING ( 
~Gesh ing  ~ 1 0 %  Preparation 

.L 
Rice Bundles Hauling 
Ready t o  be Threshed - 
on Threshing Floor 

\L 
First Treading E c e  Bundles 

w/buf f a10 
\L 

Turn Over the Rice Wlndles 
& 

Second and/or Third Treading 
L, 

Separating 
Straws VS Grains 

4, 
Winnowing 

L 
Threshed Paddy 
Ready for Sale 

(Animal Treading: 1 ton/day/two 
buffaloes )a 

1 TRACTOR I 
) T R Y I N G  1 

& 
Threshing Floor Preparation I 

Rice Bundl*es Hauling 
ileady to  be Threshed 
on Threshing Floor 

Rice ~mdl;s Hauling 
and Gathering 

I 
.L 

First Treading Rice Bundles 
.L 

Feeding Rice Bundles into 
w/tractor The Rice Threshing Machine 

L I 
Turn over the Rice Bundles Machine Operation 

\1 
Second and/or Third Treading 

-5L 
L 

Threshed Paddy 
Separating Ready for Sale 

Straws VS Grains 

J- Winnowing 
.L 

Threshed Paddy 
Ready for Sale 

( Small Tractor : 2-5 tons/day/tractor ): 
( Big Tractor : 5-20 tons/day/tractor ) 

 ice Thresher : 
1.0-2.0 tons/hr./ 

thresher lb 

Source: a~ The Survey on Post-Harvest Practices i n  Thailand 1976. The Department of Agriculture, 
L M s t r y  of Agriculture and Cooperatives, 1978, p. 60. 

b ~ i e l d  survey, 1979. 



APPENDIX TABLE C-1 

COST OF RICE THRESHING BY TRACTOR TREADING, 1978 

Cost Item Unit Ban Po Bang Pa Korg Donchedi Sri- 
prachan 

(N=2) (N=5) (N=~O)  ( ~ = 1 9 )  

FUEL COST 
Fuel consumption 
Price 

Fuel cost 

ENGINE OIL 
Lubricant o i l  
Price 

Lubricant cost 

GREASE 
Grease consumpt ibn 
Price 

Grease cost 

LABOR COST 
Labor used 
Wage rate 

Cost of labor 

TRACTOR CHARGE 
Time consumed 
Price 

hour/kw 
baht /hour 

Treading cost 

TOTAL VARIABLE COST baht/kw 155.22 135.72 163.24 135.75 . 
(loo.ooss) (100.00%) ~ l o o . m ) ( ~ o o . ~ ) ~  

WEIGHTED AVERAGE TOTAL 
VARIABLE COST BY 
PROVINCE baht/bw 140.20 



APPENDIX TABLE C-2 

COST OF RICE THRESHING BY A RICE TKRESHER, 1978 
( 51 THRESHER OWNERS) 

CHACHOENGSAO PROVINCE SUPANBUR1 PROVINCE 
Cost Item Unit 

Bang Nam Pri- Muang Baq Po Bang Pa Kong Don Chedf S r i  Psachan 

1. mrEL COST 
Fuel consumption litre/kw 
Price baht/ l i t re  

Fuel cost baht/kw 

2. ENGINE OIL 
Lubricant consumption litre/kw 
Price baht/li tre 

Lubricant cost bah t /b  

3. GREASE COST bah t /h  

4. THREsIER OPERATOR COST 
Rate of operating m-hour/kw 
Wage r a t e  of baht /m-hour 

thresher operator 

Thresher operator cost baht/kw 

5. LABOR COST 
# Labor used m-day/kw 
Wage baht /m- day 

Labor cost baht/kw 



APPENDIX TABLE C-2 --Continued 

CHACHOENGSAO PROVINCE SUPANBURI PROVINCE 
Cost Item Unit 

Baw Nam Pri- hang Ban po Bang Pa Kong Don Chedi S r i  Prachan 

6. SERVICE CHARGE baht/kw 45.08 39.20 40.30 42.00 63.00 60.10 

7. TOTAL VARIABLE 
THRESHING COST ON FARM baht/kw 77.73 76.25 81.00 85.03 99.00 96.93 
( 1+2+3+4+ 5+6 ) 

Note: *Gasoline consumption is relatively mre  expensive than d.iese1 oil .  



APPENDIX TABLE D 

RETAIL PRICE OF DIESEL OIL BY PROVINCE, 1971-1980 

k i m u m  
r e t a i l  pr ice Official r e t a i l  Local r e t a i l  Official  r e t a i l  Local r e t a i l  
of high speed price of H.S.D. P r i c e  of H-S.D. price of H S.D. pr ice of 
diesel  i n  ( $/ l i t re  ) :nominal B//litre ) : nominal : r e a l  d H.S.D. : reald 
Bangkok 
( @ / l i t r e  ) CH S P  CH S P  CH S P  CH S P  

Before 

July 4, 1973 

1973 July 4 

NOV. 14 

Dec. 17 

1974 Feb. 27 

1975 

1976 . 
1977 bhr . 15 

1978 

1979 July 13 

1980 Feb. 9 

Mar. 20 

N.A. 

N.A. 

N. A. 

1.65 

2.38 

2.38 

2.38 

2.69 

2.69 

4.95 

7.49 

6.64 

N .A. 

N .A. 

N.P. 

1.69 

2.42 

2.42 

2.42 

2.73 

2.73 

5.01 

7.57 

6.72 

N .A. 

N .A. 

N .A. 

N .A. 

N.R. 

2.42 

2.42 

2.90 

3. 33a 

5.50' 

8.00' 

8.00' 

N .A. 

N .A. 

N.A. 

N .A. 

N.A. 

2.87 

2.74 

2.90 

2.69 

4.52 

5.79 

5.14 

N .A. 

N.A. 

N.A. 

N.A. 

N.A. 

2.91 

2.79 

2.94 

2.73 

4.57 

5.85 

5.20 

N .A. 

N .A. 

N .A. 

N .A. 

N.A. 

2.87 

2.74 

2.90 

3.03 

4.84 

6.05 

6.05 

N.A. 

N .A. 

N.A. 

N.B. 

N.A. 

2.92 

2.79 

3.12 

3.33 

5.02 

6.19 

6.19 



Source: 1971-1978 - National Energy Administration 
1979-1980 - Internal Trade Department, Ministry of Commerce 

Note: a Survey information conducted by the author 

b~nfomtion obtained from five thresher owners in Muang District, 'Chachosao 
province. 

C 
Infomtion obtained from the farm record keeping of the IRRI Project "The 
Consequences of Small Rice Farm Mechanization on Rural bployment, Income 
and Product ion, " ( Supanburi Province ) . 
d~djusted by using the consumer price index (CPI) for the Central Region obtained 
from the Bank of Thailand, hlonthly Bulletin of Statistics, various issues. 

CH = Chachoengsao 

SP = Supanburi 

N.A. = Not available 



APPENDIX TABLE $ 

THAILAND: NOMINAL AND REAT, GNP PER CAPITA 
1955-1978 

Nominal GNP deflator Real GNP 
Year GNP per capita per capita 

(baht (1978 = 100) (1978 = 100) 

Source: b f f  ice of the  National Economic ind Social Developnent 
Board (NEsDB), Office of the Prime Minister, Bangkok, 
Thailand. 

1 

. :Note: Figures i n  parentheses indicate compound ra t e s  of growth. 



APPENDIX TABLE F 

HOW FARMER USERS SPENT TIME SAVED ON FARM* 

Activity 
Farmer owners-users Farmer users 

household percent household percent 

L e i  sure 16 24.4 45 28.8 

Land preparation for  next crop 34 54 .O 19 12.2 

Hire out thresher 

Labor for land preparation 

Labor for harvesting 

Exchange labor for threshing 

Fishery 

Govement officer 

General job 

No camment/no answer 

* 
hbre than one choice i s  allowed. 



TABLE E l  

UNDISCOUNTED NET INCOME S T W  OF A RICE THRESHER 
INVESmmT (Rt) BY INVESThIENT YeAR 

(1978 baht) 

CHfiCHOENGSAO SUPANBUR1 

Year Investment Year Investment Year 

Note: '1978 = Resale value of a thresher and its complements at the and of crop year 1978/79. 

C = The investment cost of e thresher and its complements. 



TABLE G 2  

UNDISCOUNTED NET INCCME STREAM OF A RICE THRESHER 
CHACHOENGSAO 

Year R11 R12 R13 Rl4 R31 R32 R33 R34 R51 R52 R53 5 4  R78 

Assumptions constant 
g,. ( % I  10 10 10 10 30 30 30 30 , 50 50 50 50 at 1978 

20 30 40 10 20 30 40 10 20 30 40 values ,-,,,: 
g,(%) 10 & ,  

& 



TABLE 6 3  

UNDISCOUNTED NET INCOME STREAM OF A RICE THRESHER 
SUPANBLJRI 

Year 

gF-(%) 10 10 10 10 30 30 30 30 50 50 50 50 constant 

g,(%) 10 20 30 40 10 20 30 40 10 20 30 values P ,  

40 at 1978 

e 



TABLE H-1 

DISCOUIJTED NET INCOhE STREANI OF A RICE THRESHER 
INVESTMENT BY INVESTNIENT YEAR 

discount 



TABLE H-2 

DISCOUNTED IJET INCOlGTl STREAIbi W E D  ON VARIOUS SETS OF ASSUIDTIONS, 
CHACHOENGSAO ( DISCOUNT RATE = 12% ) 

(1979 Baht ) 
- 

Year PVll PVl2 PKL3 PVl4 W31 PV32 PV33 PV34 PV51 PV52 PV53 PV54 pV78 

Assumptions 
9, ( % )  10 10 10 10 30 30 30 30 50 50 50 50 Constant 

at 1978 
gM( % 10 20 30 40 10 20 30 40 10 20 30 40 values a I-' + 



TABLE H-3 

DISCOUNTED NET INCOME STREPid BASED ON VARIOUS SETS OF ASSUTbPTIONS, 
CHACHOENGSAO ( DISCOUNT RATE = 15% ) 

(1979 Baht ) 

Year pvll Pv12 Pv3-3 Pv14 PV31 PV32 PV33 PV34 PV51 PV52 pV53 ~ ~ 5 4  pv78 

Assumptions 
g, ( I )  10 10 10 10 30 30 30 

constant 
30 50 5 0 

gu( % )  10 20 30 40 10 20 30 
50 50 a t1978 

40 10 20 30 40 values a 
- a 



TABLE H-4 

DISCOUNTED NET INCOLE STRWLI BASED ON VAIUOUS SETS OF ASSUlvZTIONS, 
CHACHOENGSAO (DISCOUNT RATE = 20%) 

( 1979 Baht ) 

Year ~ V l l  PVl2 PV13 PV14 PV31 PV32 PV33 PV34 PV51 PV52 PV53 PV54 PV78 

- - - - - - -  --- 

Assumptions 
gF(%) 10 10 10 10 30 30 3 0 30 50 50 50 50 Constant 

a t  1978 
gm(%) 10 20 30 40 10 20 30 40 10 20 30 40 values + a 



TABLE H-5 

DISCOUNTED NET INCOME STflEAh; BASED ON VARIOUS SETS OF ASSWTIONS, 
CHACHOENGSAO (DISCOUNT RATE = 25 8 )  

Yenr PVU PV12 P a 3  PV11, PV31 PV32 PV33 W34 PV51 W52 PV53 W54 

- 

Assumptions 
9, ( % )  10 10 10 10 3 0 30 30 30 50 50 50 50 Constant 

a t  1978 
gU( % 10 20 30 40 10 20 30 40 10 20 30 40 values I-' 

V, 
0 



TABLE H-6 

DISCOUNTED NET INCOGE STRENd BASED ON VARIOUS SETS OF ASSWTIONS, 
CHACHOENGSAO ( DISCOUNT RATE = 30% ) 

(1979 Baht) 

Assumptions Constant 

9, ($1  10 10 10 10 30 30 30 30 50 50 50 50 at 1978 
10 20 30 40 10 20 30 40 10 20 30 40 P values 

gm( % 1 P 



DISCOUNTED NET' 1NCQii.B STFWhi BASED ON VARIOUS SETS OF ASSUMPTIONS, 
SUPANBUR1 (DISCOUNT RATE = 12%) 

Year PVl l  PVl2 PV13 . PVU PV31 PV32 PV33 PV34 PV51 PV52 PV53 PV54 PV78 

Assumptions - 

g~ ( I )  10 10 10 10 30 30 30 3 0 50 50 50 50 Constant 
a t  1978 

gm ( % I  10 20 30 40 10 20 30 40 10 20 30 40 values 
c.' 
M 
1U 



TABLE H-8 

DISCOUNTED NET INC0hZ STRFAbI BASED ON VARIOUS SETS OF ASSUMPTIONS, 
SUPAN13URI (DISCOUNT RATE = 15% ) 

(1979 baht ) 

Year pVll PVl2 PVl3 P W  PV31 W32 PV33 FV34 PV51 FV52 PV53 FV54 PV78 

Assumptions 

F ( % I  10 10 10 10 30 30 30 30 50 50 50 50 Constant 
a t  1978 

9, ($1 10 20 30 40 10 20 30 40 10 20 30 40 values 



TABLE H-9 

DISCOUNTED NET I M C M  S T W  -BASED ON VNUOUS SETS OF ASSWTIONS, 
SUPANbURI \ DISCbclEtT RATE = 20%) 

Year Pvll  PV12 PV13 PVl4 PV31 PV32 PV33 PV34 PV51 PV52 PV53 PV54 PV78 

Assumptions 

g~ ($1 10 10 10 10 30 30 30 30 50 50 50 50 Constant 
a t  1978 

9, 10 20 30 40 1 0  20 30 40 10  20 30 40 slues 
I-' x 



TABLE H-10 

DISCOUNTED NET INCOIiE STREAi'r; BASED ON VARIOUS SETS OF ASSUMPTIONS, 
SUPANBUR1 (DISCOUNT RATE = 25% ) 

- - - 

Year P v l l  PVl2 PVl.3 PV14 PV31 W32 PV33 W34 W51 PV52 PV53 PV54 pV78 

Assumptions 
9, ( % )  10 10 10 10 3 0 30 30 30 5 0 50 50 50 Constant 

a t  1978 
ghN( % ) 10 20 30 40 10 20 30 .40 10 20 30 40 values UI P 

vl 



TABLE H-11 

DISCOUNTED NET INCQiiE S T W i  BASED ON VARIOUS SETS OF ASSIRKPTION, 
SUPANBURI (DISCOUNT RATE = 30%) 

. Year PVll PVl2 PV13 PV14 PV31 PV32 FV33 W34 W51 W52 PV53 W54 W78 

Assumptions 
9, ( I )  10 1 0  1 0  10. 30 30 30 30 5 0 50 50 50 Constant 

at 1978 
gM( %) 10 20 30 40 10 20 30 40 10  20 30 40 values E 
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