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Abstract

In this paper, we develop a switching regime regresson model to analyze
Taiwanese rice farmer’ s decision on cultivation arrangement of field-plowing practice.
We found that a farmer’ s decision on the choice of self-plowed or hired-service can be
regarded as a non- minimum cost behavior which depends upon both cost and non-cost
concerns.  Among those non-minimum concern variables, aging, education level,
availability of machinery and the status of farming are found to be significant factors
that determine farmers choice.  The inefficiency of farmer’s field-plowing
arrangement can be decomposed into two components. wrong selection and
nor-minimum cost concerns. Empirical results indicate that 12% of inefficiency is
due to farmer’ s wrong selection and 88% of inefficiency is due to the non-minimum

Cost concerns.



1. Introduction
Research examing the impact of indtitutiond arrangement on farming efficiency

has been abundant in the agricultural and economic development literature.. The most
popular institutional arrangement analyzed in previous studies is the tenancy
arrangement, e.g., share cropping. However, share cropping is amost absent in the
farming sector in Taiwan. Owing to some legal restrictions on farmland’ s rental and
sdle, the farmland owners in Taiwan are reluctant to entrust their land to tenants fully.*
Instead, they make oral cultivation arrangements or (informal) contracts with other
farmers, who perform only some practices in the production process for farmland
owners. This cultivation arrangement by practice may be regarded as a new type of
inditutiona arrangemernt.

In the case of rice farming, the production process includes a sequence of
practices such as field plowing, seeds sowing and seedlings, mid-term management
(weeding, pesticide spraying and fertilizer application), and harvesting. Since the
substitution of labor by machinery has long been promoted by the government due to
the shortage of farm labor, the machines used for each practice have been well
developed and applied in rice production. The small scale of farming per farm (on
average one hectare) and shortage of farm labor also provide incentives for young
farmers to offer their labor and/or machine services by practice to those who needed.
According to the recent agricultural census, a large percentage of farmers hired labor
and machinery service, instead of self-cultivation, on cultivation practices such as

field plowing, sowing, seedlings and harvesting. In practice, hired service is offered in

! According to The 375 Farm Rent Reduction Law Postulated in 1949, tenants will have first priority
to purchase if their land lords want to sell the farm land. Tenants will be paid compensation, about
30-50% of farm land price once their land lords sold the land.

1



a package of labor and machinery, and is paid on a per hectare basis. Therefore, a
farmer will have two choices for his cultivation arrangement on each practice. He may
choose to do it by himself or to entrust it to some one and pay service change. The
latter type of cultivation arrangement has been quite popular for the last two decades
in Tawan, but it is very different from institutional arrangements studied in the

literature,

In this paper, we attempt to investigate the farmer’ s choice behavior on these
cultivation practice arrangements. We identify major determinants of such farmers
choice. To serve these purposes, we have developed a switching regime regression
model in this paper. The data generated from an author’ s survey on rice farming in
1999 is employed for empirica analysis. Findly, inefficiencies due to in
appropriateness of farmer’ s decisions on such cultivation arrangement for field

plowing practice aso empiricaly computed.

2. DATA

A persona interview survey to 400 Taiwanese rice farmers, under a stratified
random sampling process, has been undertaken in January-March of 1998. Usable
samples in this paper is 348. In the survey, individua farmer’ s decisions on different
cultivation practices of rice production were asked. Reasons for their choices were
also investigated. Production costs by practice as well as respondent personal and

his farm characteristics were collected for analyss.

2.1 Rice Cultivation Arrangements. Case of Field-plowing

Farmer’ s preference between self-cultivation or hired-service are shown to be
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different in different cultivation practices. Survey results showed that high
percentage of farmers chose hired-service for practices such as field-plowing (71%),
seedlings (78%) and harvesting (92%), whereas more than 90% of farmers sprayed
pesticides and fertilizers and 57% of farmers dried their grains by themselves. In a
small farming society like Taiwan, the average farm size is only around one hectare.
However, owing to the well development of farming machinery for small scale paddy
and the shortage of farm labor in recent decades, high (almost 100%) mechanization
has been found for the former three practices of rice production. Nevertheless,
investment on machinery will be irrationa for a small farm if that machine is only
applied at his own farm field. Therefore, machine sharing or service entrusted
arrangements seem to be naturally and economically plausible ways to reduce
machinery cost. Our survey results indicated that hired-service (a combined
machine and labor service) has been quite popular for rice cultivation practices such

asfidd-plowing, seedling and harvesting.

In rice production, field-plowing is the necessary practice before one can sow
seedles in the paddy. Almost al plowing practice in paddy are completed by
farming tillers or tractors in Tawan in recent decades. However, only 37% of
sample farmers own tiller machines or tractors for field plowing, other farms thus
need hired service. In our survey, we found that about 71% of respondents chose
hired-service but self-plowed for field-plowing. Factors that influence farmers
choice are however different individually. Among those farmers who hired plowing
service, Table 1 showed that 76% of them regarded “ Lack of tiller or tractor” as the
top reason for not self-plowed, this is followed by the reason “ Lack of family labor”
with 46% of them. The “Self-plowed is too hard to work " is the 39 ranked reason

for not self-plowed. Respondents other reasons such as “Service quality of



hired-service is better than that of self-plowed” and “Hired-service is cheaper than
self-plowed” are shown to be insignificant concerns, with only 2% of respondents.
Therefore, Table 1 seems to imply that constraints on machine or family labor supply
as well as farmer aging problem are factors more important than cost and work quality

concernsin rice farmers choice for fidd plowing arrangement.

2.2 Sample Statistics

Differences in farm and persona characteristics between those respondents
hiring plowing service and those self-plowed can be seen in Table 2. Table 2
indicated that those self-plowed farms operate about twice as large in farming scale
(including self-own and rental farm land) than those hired plowing services farms.
In addition, the former seemed to have lower percentage of “Farm income to farm
household income” (RFINC) and “Rice income to farm income “ (RRICEF) than the
latter, which implied that self-plowed farms are relatively more full-time farming

oriented than hired-plowing service farms.

In terms of machinery supply, Table 2 showed that only 13% of hired-service
farmers owned tillers or tractors, whereas most of self-plowed farmers own at least a
machine® . Family labor supply is approxied by population size of farm household
(currently reside in the farm). Table 1 also showed that the self-plowed farms have
larger size of family members than hired service farms, which implies relatively
sufficient supply of family labors for self-plowed farms. The average plowing costs
(ATC) per 0.1hectafor hired-service or self-plowed are quite close in mean value, yet
significantly larger variance of average cost can be observed in self-plowed farms

than that of hired-service farms. Such large variance would imply a wide range of

2 Among those 13% of farmers who owned machines, some of them yet still chose to hire service rather
than self-plowed. We found that “ Lack of family labor " or” Self-plowed istoo hard to work” to be
main reasons for not self-plowed even if they own the machine.
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farming efficiency differences for sdf-plowed farms in our sample. In current
practice, farmer will pay a lum sum payment to a combined package of labor and
machinery service for hiring a plowing service. Thus, cost shares of labor or
machinery services are not known for hired-service farms. But for self-plowed

farms, the cost shares for labor and machinery are 42% and 58% respectively.

In terms of respondent’ s personal characteristics, we observed that the mean
value of respondent’ s age is 58 years old, which indicated an aging potentia problem
in Taiwanese rice farming. By comparing those two sub-samples, We find that those
self-plowed farmers are relatively younger that those hired-service farmers. For those
farmer over 65 year old (AGE65), we find that those aging farmers chose more
hired-service than self-plowed. Our survey aso showed education year of sample
farmersis only average about 7 years. Y, relatively higher educationare till found
to those hired-service farmers than self-plowed farms. Also in Asian country like
Taiwan, part-time farming is a popular way of farming. However, in our sample we
found that most respondents are working only at farm, only less than 20% of them are
having non-farm job, (NFJOB) irrespective of his choice on field-plowing. Table 1
also includes four regional dummy variables (NORTH, EAST, SOUTH, CENTRAL)
representing sample distribution among regions. These dummies are used to capture

regiond specific characteridicsin Tawan rice farming.

3. Modeling Choice of Field-plowing Arrangements

3.1 A Switching Regime Regression M odel

The behavior of farmer’ s choice of cultivation arrangement for the field plowing

practice can be described by a switching regime regression model with two regression



eguations and one criterion function that determines which of these two equations is
applicable. These two equations however represent respondents two alternatives for

plowing arrangements.

Consider the i farmer who needs to plow his field before sowing the rice
seedlings. He could either plow the field by himself or hire plowing service offered by
other farmers. Therefore, the i farmer’ s plowing behavior can be classified into one

of two regimes by a cos function setting.

Regime 1: C" =b" X" +u" for hired- service 1)
Regme 2 : CS=b XS +u for seif-plowed )

where C" isthe service charge of the i farmer paid if hired other farmer’ s, plowing
sarvice; C° is tota cost needed for self-plowed if plowed field by the i farmer

himself; X" and X° are vectors of variables employed on the cost function of
plowing practice for regime 1 and 2, respectively. b" and b® are corespondent
parameters for X" and X®°. Farmer' s decision on hired service (Regime 1) or

sdf-plowed (Regime 2) dependent upon the following criteria function.

CFE =rZ +d(C°-C")- e @} ,or
CE =1'Z - N e (3)’

Where Z is the vector of variables other than X" and X®; Z' is a vector with
vaiablesZ, X°® and X";rand r’ are parameters correspondentto Z and Z' .
Equation (3) implies that the " farmer decision on field-plowing arrangement

depends on Z vector of factors as well as the factor of cost difference between



self-plowed and hired-service C°- C" . Factorsin Z vector thus can be regarded
or those variables other than cost factors. And since the i farmer will choose either
self-plowed or hired-service, thus only one of C or C° is observed for each

individual i, depending on whether CF 2 0 or CF <0. That is, Regime 1

hired-service is chosen if CF 2 0, and Regime 2 self-plowed is chosen if
CF, <0. Equation (3), with cost different factor, represents a structural form
criterion function, whereas Equation (3)’ represents a reduced form model of the

criterion function.

3.2 Estimation Procedure

Two-stage estimation procedure of Lee (1978) and Willis and Rosen (1979) is
appropriately adopted for consistent estimation of the structural equation (3), see
Maddala (1983, pages 237-239) for details. Estimation procedures can be briefly

described as the following steps.

1. Estimate the reduced form criteria function, equation (3)’ , by a PROBIT ML model

which the cost difference (C°- C/') is replaced by variables used in cost

functions, i.e, X" and X®;and CF isreplaced by D,, D, =1 if Regime 1

actudly chosenand D, =0 if Regime 2 actudly chosen.

2. Congtruct the inverse mill ratio variables, W™ =f(f"Z; )/F(i"Z;) and
WS =f (2" )/[L1- F(#Z; )|, by usng " estimated from the step 1.

3. Estimate equation (1) and equation (2) by OL S with the incorporation of W™ and
W?* as regressors in equation (1) and equation (2), respectively, and obtain OLS

esimates of b" , and B'S. And then compute C" =b" X" , and
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4. Re-estimate the structural equation (3) by using a PROBIT ML method after

substituting the estimates of the endogenous variable C" or C2 in the cost

difference variable (C° - C) of equation (3).

5. Compute CF ={'Z +d(C°- C") and check the sign of CF to determine

optimal decision of the " farmer for fidd- plowing arrangement.

4. Measurement of I nefficiency

Since farmer’ s choice on plowing arrangement depend not only on cost

difference (C; - C;') but also on other factors (Z, ), the importance of these factors

on farmer’ s choice can be examined by the significance of their corresponding
parameters (r¢ and d). It should be noted that the optimal decision resulted from
equation (3) may not be a minimum cost decision. In fact, the rules of minimum cost
can only partia influence farmer’ s choice on field-plowing arrangement since the cost
difference is only one of the factors in equation (3). The Z factors in equation (3)
represent concerns other than minimum cost in farmer’ s decision. Therefore, farmer’ s
decision based on this criterion (equation (3)) could be regarded as a nonminimum

cost behavior. However, equation (3) could be reduced to a regular minimum cost

behavior if r" =0. That is, the value of CF, depends only on cost difference
variable.
4.1 Selection criterion/rule

Followed the preceeding discussion, we assume individual farmer’ s plowing
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arrangement may be based on two decision rules, which can be regarded as his choice

sHection criterion.
Sdection criterion I: Non-Minimum cost rule

If the " farmer’ s plowing arrangement concerns not only cost factors but also
other factors (such as Z factors) asin the equation (3), then his optimal decision will

depend onthesgnof CF. Tha is,
Choose Regime 1 Hired-service ,if CF 2 0;

ChooseRegime2 Sdf-plowed | if CF <O.

By this “non-minimum” (NMINC) cost rule, the cost of optimal choice C will
equal to the expected cost of the regime chosen by the CF; value. For example, if

CF >0, then Regime 1 is chosen, which implies C' =C". On the other hand,

Regime 2 of Self-plowed is chosen if CF <0. Inthiscase, C =CS. It should
be reminded againthat C; may not bethe C™".

Sdection criterion  : Minimum cost rule

If the i farmer’ s decision on self-plowed or hired-service depends only upon the

“Minimum Cogt” (MINC) rule, then his decision can be described as:

¢ = min( C',C?)

A

CH or C° s the i" famer' s expected costs if he chooses hired-service or

self-plowed arrangement for field plowing practice. MINC rule assumes factors

other than cost factor can be ignored in farmer’ s decision. By this minimum cost

criterion, Regime 1 will be chosen if C" £C°% or C"-CS£0: and thus



C™ =C!". On the other hand, Regime 2 is chosen if C" >C® or C}' - C° >0.
C™ = C* for the seif-plowed case.

4.2 Inefficienciesin Decision

Inefficiency defined in this paper is somewhat different from those commonly
used in productive or cost efficiency literature. The cost inefficiency that we
focused here is due to farmer’ s inappropriate choice on field plowing arrangement.
If the it farmer’ s actual decision on plowing arrangement is different from his optimal
choices based on the selection criteria (NMINC or MINC), then we say his actual
decision is “inappropriate’. Such inappropriate in decison may cause the cost actual
paid be deviated from the optimal cost based on selection rules, which will be defined
as “Inefficiency in decision”. Corresponding to our two selection criteria. We have

the following inefficiencies to be defined in this paper.
I nefficiency Dueto Wrong Decision

The optimal choice of plowing arrangement in this paper is assumed to base

on the NMINC rule. Therefore if the regime which the f" farmer actually chosen

is the same as the regime predicted from CF. of equation (3), then he is making
the “right” decision. Otherwise, he is making “wrong” decision. Such cost of

wrong decision can be expressed as the difference between cost of farmer’ s actual
regime selected C* and cost of his optimal choice, C orC”*- C . This cost
difference is defined as “ Inefficiency due to wrong decison”.

I nefficiency Due to Non-minimum cost concern

The NMINC criterion tends to incoperate some environmental, resources or

human physical constrained factors into decison rule. By incorporating
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additional factors other than cost variables in equation (3), The NIMINC criterion

is a more general and practical rule than the MINC criterion. The incorporation

of these constrains in decision making will make the cost of optimal decision (C")
deviated from the minimum cost (C™"). Thus, the difference between the cost of

optimal choice by the NMINC criteria C; that by the MINC criteria (C™ ) can
be regarded as “ the inefficiency due to non-minimum cost concern”.
Overall Inefficiency/ I nefficiency dueto Deviation from MINC decision

If the I" farmer does not have or can ignore those constraints just mentioned
above, his optimal decision would base on the MINC rule. The cost difference

between he actually paid and expected cost of the MINC regime is defined as

“Inefficiency due to deviation from MINC decision”, C”*- C™ . Such inefficiency

can aso be regarded as the “overall inefficiency”, since by algebra, it can be further
decomposed into “Inefficiency due to wrong decision” and “Inefficiency due to

non-minimum cost concern” . Or,

C:IA - C|min = (CiA - C:I*) + (CI* - Cimin)

5. Empirical Results

5.1 Variable Description and Parameter Estimation

Variables used for estimating cost functions of field-plowing practice include
total labor and machine cost, acreage plowed, and prices of inputs and regional
dummy variables. In the cost function setting as equation (2) or Regime 2,

dependent variable is the total cost for self-plowed, independent variables include
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wage rate (PL), price of machinery service (PM) and acreage plowed (ACREA) as
output variable in the cost function. Since there is no explicit wage for family labor,
the market price for hiring labor is adopted as the wage rate for family labor. Price
of machinery service is computed by dividing the sum of machinery depreciation and
fuel expense by acreage plowed (self-own and rental lands . However, for
hired-service (Regime 1), farmer is asked to pay a lumsum payment at per hectare
base. It isthus impossible to decompose that payment into labor or machinery costs.
Therefore, in equation (1), independent variable only includes acreage plowed
(ACREA) variable. The NORTH and EAST regiona dummy variables were aso
included in both equation (1) and (2). This is because respondents in northern region
own more tillers than farmers in other regions, whereas labor wage is found to be
relatively low in eastern region than that in other region. The inclusion of these two

variables may capture someregiond effect.

The variable used in the criterion functions, equation (3) and (3)’, include

respondent as well as his farm’ s characteristics, other constrained variables (Z) and

cost difference variable (C°- C"). The Z factors include: farmer’ s age over 65

(AGES65), farmer’ s education (EDU), household size (HSIZE), machine self-owned
(OWNMCH) ratio of farm income to tota household income (RFINC). Farm's
acreage plowed (ACREA), and regional dumies for northern region (NORTH) and
eastern region (EAST). The expected impact of these variable or farmers choice are

discussed in what follows.

The expected sign of farmer's age over 65 (AGE65) to his choice of
hired-service is postive. This is because that aging farmer tends to hire service, not
self-plowed, as hand work would become burdensome to aging farmers. Respondent

with higher education would have better chance to obtain nonfarm job with higher
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pay, which implies higher opportunity cost for self-plowed. The EDU, thus, would
have positive expected sign to the choice of hired-service. Household size reflects
the condition of family labor supply in the farm. A farm with relatively abundant of
family labor supply would tend not to hire service. Thus, HSIZE would expect to have

anegative 9gn to the choice of hired-service.

Similarly, a farm which owns tiller or tractor (OWNMCH) would have higher
tendency for self-plowed to reduce machinery cost invested. It is also reasonable to
assume that a farm with a higher ratio of farm income to total household income, a
relatively full-time farmer, would have higher probability in self-plowed. Therefore,
RFINC would have a negative expected sign to the choice of hired service. Those
farmers with larger farm land may enjoy scale economy, thus may invest and devote
more in farming. The ACREA thus is expected to have negative sign on the choice
of hired-service. Lastly, regiona factors are used to represent regiona specific
resources (manpower or machinery supply) conditions in this study. It was indicated
that farmers located at northern Taiwan often suffered shortage of farm labor, which
induced more machinery investment to substitute labor. They (NORTH) however
have relatively high probability in self-plowed their farm land. The EAST regional
dummy is included because production cost for field-plowing practice were found to
be relatively lower than other regions. They are included in the estimation of cost

function aswdl as criterion function.

To avoid the sample selection bias, the proposed two-stage estimation procedure

in preceding section is used. Consistent estimation of equations (1) and (2) needs to

incorporate inverse mill ratios (W" and W?®) calculated from estimates of the

reduced form criterion function, equation (3)' . The results of parameter estimates of

equations (1) and (2) are shown in Table 3. The results showed that both cost
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functions for self-plowed and hired service fit quite well. In addition, variables are in
correct signs. The EAST dummy also showed its significant negative expected signs
in both equations. The bias adjustment variables W™ and W® are however not

ggnificant in both equations.

The results of PROBIT ML estimation for structural form of criterion function,

equation (3), are shown in Table 4. Estimated parameter for cost difference variable
(CS- C") is significant with expected positive sign. If his expected cost for

self-plowed is higher than that for hired-service, one will have higher probability to
choose hired-service. Such result aso implies that cost difference between choices
of sdf-plowed and hired-service is an important concern in farmer’ s decison on
fidd-plowing practice. Table 4 also indicated that all Z factors were in correct signs.
Among them, AGEG5, EDU, OWNMCH, and RFINC are shown to be important
factorsin farmer’ s decision. These results seem to indicate that major determinants of
Talwanese farmer’ s decision on field-plowing practice arrangement include both cost
and non-minimum cost concerns. Among those non-minimum cost concerns, aging,
education level, availability of machinery as well as the status of farming (i.e,,

full-time farm) are sgnificant factors.
5.2 Decomposition of I nefficiency Estimates

Inefficiency of Taiwanese rice farmer’ s decison on field-plowing practice
arrangement comes from preceedingly mentioned two sources: “Inefficiency due to
wrong decision” and “Inefficiency due to nonminimum cost concerns’. And the
sum of these two inefficiencies is defined as “ overall inefficiency” . Table 5 shows the
results of these three types of inefficiencies in mean values. The results showed that
only 12% of the total cost inefficiency comes from farmer’ s wrong decision resulted

from the inconsistency between farmer’ s actual regime selection and optimal decision
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selected based on NMINC criterion. This observation implies that Taiwanese rice
farmer’ s decisons on field-plowing arrangement are quite close to our proposed
choice decision model which incorporating both cost and non- minimum cost concerns
into their decisiors. Most of inefficiency (88% of tota inefficiency), however
resulted from farmer’ s non- minimum cost concerns. It was those nort minimum cost
variables that kept farmers away from simple way of cost minimization decision

(MINC) rule.

It is dso interested to find in the lower part of Table 5 that the number of farmers
committed inefficiency in decisions are different by inefficiency sources. About 12%
of sample farmers who committed their inefficiency due to wrong decision, whereas
22% of sample farmers committed their inefficiency due to non-minimum cost
concerns. In addition, 28% of sample farmers who had committed inefficiency from
either wrong decision or nortminimum cost concern. Since, these two inefficiencies
may be offseted mathematically, as a result, overally about 21% of sample farmers

actudly had his decison deviated from the ample minimum cogt criterion.

6. Concluding Remarks

In this paper, we develop a switching regime regression model to anayze
Taiwanese rice farmer’ s decison on cultivation arrangement of field-plowed. We
found that rice farmer’ s actual decision on the choice of self-plowed or hired-service
depended upon both cost and nortcost concerns of farmers. Empirical results
showed that cost inefficiency would be insignificant if rice farmers followed such
double concerns decision rule in determining their choices toward field-plowing

arrangement. Results also indicate that most of inefficiency in decisions were due to

15



the non-minimum cost concerns. Among those nortminimum concern variables,
aging, education level, availability of machinery and the status of farming are found
to be sgnificant factors that determine farmers choice. Further investigation of
these factors are thus necessary and important in improving efficiency of rice farmers

decison on fidd-plowing.

The empirical model used in this paper can be extended to analyze those
agricultural productions with multiple stage of production practices. In case of rice
production, it will be interested to investigate on decisions of other cultivation
practices such as seedlings, pesticide spraying, harvesting, etc. Careful examination
of hypothesis of norntminimum cost behavior for different stage of rice production
practice would aso induce some meaningful policy implications on the efficiency use

of input resources.
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Table 1. Respondent Responses to “Why Didn’t You Plow Field by
Yourself ?° (Multiple choices)

Reason to choose % of respondents®
Lack of owned Tillers or Tractors for
76%

fidd-plowing
Lack of family labor 46%
Sdf-plowing field istoo hard to work 19%
Cost of hired-plowing service is cheaper than .

cost of sdf-plowed 2
Service quality of hired-plowing is better than .

that of salf-plowing 2%
Others 4%

a. Only those who employed hired-plowing service were asked to answer the

guestion.

18



Table2. Sample Statistics: Mean and Standard Deviation

. _ Full-sample Hired-service  Sdf-plowed
Vaigble Definition
(348) (248) (100)
Farm Characteristics:
. 13.48 10.42 21.07
ACREA Cultivated acreage(0.1ha) (14.50) (9.07) (21.32)
RFING Farm income/ farm household 46.93 4471 52.63
income (%) (20.44) (20.10) (20.28)
RRICEF Rice income/ farm income 74.99 73.78 78.07
(%) (3L.25) (3L.75) (29.77)
Owned tiller or tractor=1, 0.37 0.13 0.93
OWNTILL otherwise=0 (0.48) (0.34) (0.25
Household population size 3.67 351 3.98
HHSIZE (people) (2.10) (2.08) (2.10)
Average plowing cost,
ATC including labor and machine NA 18?;22) %gggéi)
costs (NT$/0.1ha) ' '
CSLABOR Labor cost share (%) NA NA 41.36
> (24.40)
CSMACH Machinery cost share (%) NA NA 58.10
y (24.18)
Respondent Characteristics:

, 58.26 59.29 55.71
AGE Respondent’ s age (year) (11.39) (11.17) (1160)
AGEGS Respondent’ s age over 65=1, 0.26 0.29 0.18
otherwise=0 (0.44) (0.46) (0.38)
, . 7.00 6.92 7.17
EDU Respondent’ s education year (3.3 (3.49) (2.99)
NFJOB Have non-fz?rm job=1, 0.17 0.17 0.15
otherwise=0 (0.37) (0.38) (0.35)
NORTH Locate at Northern region=1, 0.13 0.06 031
otherwise=0 (0.34) (0.29) (0.46)
EAST Locate at Eastern region=1, 0.05 0.04 0.08
otherwise=0 (0.23) (0.20) (0.28)
SOUTH Locate at Southern region=1, 0.28 0.30 0.24
otherwise=0 (0.45) (0.46) (0.43)
Locate at Central region=1, 0.53 0.60 0.36
CENTRAL otherwise=0 (0.50) (0.49 (0.48)
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Table 3. Cost Function

Estimation by the Switching Regime Regression

M odel
Vaidble Equation(1) Equation(2)
Constant 6.9955 1.7564
(283.3412) %+ (2.2461)**
Log(ACREA) 0.9905 0.8741
(86.3283)** (16.8123)**
Log(PL) 0.5087
(3.9175)**
Log(PM) 0.4525
(9.5651)**
EAST -0.0978 -0.2553
(-2.2095)** (-1.8218)*
NORTH 0.0354 -0.1023
(0.9500) (-1.1795)
H
w -0.0198
(-0.7824)
S
w -0.0468
(-0.4793)
Observations
248 100
Adjusted R?
0.9697 0.8012

a. Figures in parentheses are t-ratios.
*. Varigbleto be significant at a =0.10.
** Variableto be sgnificant at o =0.05.



Table 4. Estimation of Choice Function of Farmer’'s Field-Plowing :

PROBIT Modd
Vaiable® Parameter Estimates
Constant 1.7649
(2.7333)%
AGEBS 0.7445
(2.3156)**
EDU 0.2621
(2.0081)**
(-0.5012)
OWNMCH -2 5059
(-9.5008)**
RFINC -1.3370
(-2.2690)**
LOG(ACREA) 0.0405
(0.2293)
EAST 05101
(1.1432)
NORTH 05483
(-1.8905)*
R . 1.6253
c®-c” (3.5656)**
Obsarvations 348
LR Statidic 248.9282
McFadden R2 0.5963

a. Figures in Parentheses are asymptotic t-values.

b. Dependent variable D;=1 if Regime 1 (hired-service) is selected; D=0
(sdf-plowed) if Regime 2 is selected.

*, Variable to be significant at a =0.10.

** Variableto be dgnificantat o =0.05.
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Table 5. Inefficiencies of Rice Farmer’ s Decision on Field-Plowing

Inefficiency Dueto

Overadll Wrona Degision Non-Minimum
Inefficiency J Cost Concern
c-c™ = c'-C,  + c-cm
Z"neefa?i ey 0.0467 0.0053 0.0413
100% 12% 88%
Share) (100%) (12%) (88%)
Standard Deviation 0.1286 0.1242 0.1029
Percentage of
Farmers 21% 12% 220
Committed
Inefficiency
® (28%) 2 -

% There is 28% of sample farmers who either committed inefficiency dueto
wrong decision or due to non-minimum cost concern.
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