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the
yvield variation derived from an examination of Cobb-Douglas praduction

Chapter 6

TECHNICAL PERFORMANCE

Introductory Remarks

Production Function Analysis

6.2.1 Production Functions for Different Farm Sizes
6.2.2 Production Functions for Different Regions

6.2.3 Production Functions by Region and Tenancy Status

.Frontier Production Function Analysis

6.3.1 Technical Efficiency of Individual Farms

6.3.2 Technical Efficiency of Groups of Farms

Factor Analysis

6.4.1 Variables Used in Explainincg Sources of Technical
Efficiency

6.4,2 Determinants of Technical Efficiency

Concluding Remarks

Introductory Remarks

In this chapter, output variaticns for irrigated rice farming and
technical performance of -the sample farms will be described. The

functions ‘are discussed in the first section. Results of the estimated

frontier production functions are discussed in the second section.

Based on the parameters derived from them, the level of technical

efficiency of individual farms will be measured. A discussion of the

factors affecting technical efficiency then follows.

The aim of this section, is primarily to identify factors affecting

output performance: to measure nput-output elasticities and to use

them as a basis for measuring the farm efficiency.
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The following hypotheses will be tested in this chapter:

That farmers are equally efficient in technical terms for different
farm sizes, tenancy status and regions,

’

(a) That “small’ and “large’ farmers are equally efficient in
technical terms,
(b) That owners and sharecroprers are equally eifficient in
technical terms,
(¢c) That farmers in each of the regions are equal in termg of

technical efficiency.

6.2 Production Function Analysis

The postulated production relationship used is the Cobb-Douglas

v

production function (equation (4,173), The variables wused in the
Cobb-Douglas production function are, namely, production, land, labour,
current expenses and fixed capital. The definitions of these variables
are presented in Appendix E. These variables were chosen as a result of
the work of others (discussed in Section 3.2.6J) and consideration of the

local factors affecting production in the particular villages,

The data used for the regression analysis is contained in Appendiu
H. The data were examined for mult.collinearity and found to have no
serious multicollinearity based on the correlation between any  two

explanatory variables being reascnably small.

6.2.1 Production Functions for Different Farm Sizes

In this section output variations for the irrigated ricefarms are
explained by using a Cobb-Douglas proaduction function estimated by the

method of ordinary least squares. Tie estimated parameters of the
Cobb-Douglas production function for small and large farms in different
seasons are presgnted in Tables 6,1 and 6.2, In order to test the
differences bhetween the two sets of data the Chow test was used (Chow
1960). To clearly indicate the results of the tests the =3ame equation

1s presented in alternative ways in the two tables,
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Table 6.1

Estimated Coefficients of the Cobb-Douglas Production Functiong for
Irricated Ricefarms by Seasons, Eact Java, 1978*

Wet season Dry season
Variables - ‘
1 2
Intercept (1ln al 2.377 2.267
Land (In hectare/ 0,559 ** 0.508""
farm/season) (9,115 (0.144)>
Labour (ln mandays/ 0.102 0.300"
farm/season) (0.102) (0.130)
XK X* ¥
Current expenses(ln 0,51€. 0.343
Rp’000/farm/season) (0.069)° (0.069)
% %% * €K
Fb.o1 217.94 121.38
Degrees of freedom 3/138 3/97
Returns to scale
parameter 1.180 1,150
R 0.82 0.78
Standard error of
InyY 0.56 0.63
Sample size 143 101

*The dependent variahle, Y, is production adjusted for crop damage

(qt/farm).
> *%*% means that t-statistics were significant
at the 1 per cent levels (using onhe-tailed t-tests),

cFigures in parentheses are standard ercors.

Equality between sets of coefficients in two linear regressions (wet and
dry seasons) was tested by Chow’s technique (Chow 1960), F-tests for both

equations = 0.808 which was not significant at the 5 per cent level (F-table
= 2,37),



109

Table 6.2

Estimated Coefficients of the Cobb-Douglas Production Functionsg for

Irrigated Ricefarms by Farm Groups, tast Java, 1978+

Small farms Large farms
Variables
1 2
Intercept (1ln a) 2.649 . 2.514
Land (1n hectare/farm) 0.535 0.563 %
(0.182) (0.104)
Labour (ln mandays/farm. 0.41?H ' 0.170**
(0.164). (0,093
Current expenses ,29§** 0.461***
(1n Rp’000/farm) g.112) - (0.,052)
. %% )
Fo.01 81,24 252,15 "
Degrees of freedom 3/66 3/170
Returns to scale
parameter 1,250 1,194
R® 0.78 0.81
Standard error of 1nvY VO.68 0.55
Sample size 70 174

*The dependent variable, Y, is productiaon adjusted for crop damage

’

(qt/farm).
e #* and **%¥  respectively, mean that the t-statistics were significant
at the 5 and 1 per cent levels (using one-tailed t-tests).

“Figures in parentheses are standard errcrs.

Equality between sets of coefficients in two linear regressions (small and
large farms) was tested by Chow’s technique (Chow 1960). F-tests for both

equations = 1,234 which was not significant at the S per cent level (F-table
= 2.37).
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The value of the adjusted R® ir all cases turned cut to be high,

)
]

The included variables explained per cent and 81 per cent of the
variation in the data for small farwms and large, respectively., Equality
between the sets of coefficientz in each of the two pairs of linear

regressions was tested using Chow's technique. The results were that

all pairs of regressions were not significantly different abt the S per
cent. level, A tentative conclusion, therofore, 1s Ehed the

farm-production process ig szimilar for both types of farms, zma.l and
large, and in both seaszons. Thiz reflacts  the assumpbion of nob
allowing for the possibility of non-neutral techrological changeg,

From Tables 6.1 and 6.2, it carn be seen tha the coefficients are
mostly  significant at or above thz S per cent level, The ccefficient
for land was positive in all the eguations and was significant at the 1

per cent level, The coefficient af labour was pogitive and significant

W
=
ot
o
9]
-
T
13}
L

at the 1 per cent level for equation (Z) in Table 6.1 and :

N - A

cent. level for equation (1) in Table 6.2. In ecquation (2) in Tahle £.2,

.

the coefficient of labour was positive and significant at tne 5 per
cent level, All coefficients on currant expenses were positive and were
significant at the 1 per cent level.

The high level of signifizance of farm a iz not surprising
because land 1is a major input in £ne study area. It generally nas the
highest elasticity compared with other inputs. The elasticity of output
with respect to the lapour input turns out to e not only positive but

also statistically significant for the pooled regressions, Finally, the

modern inputs (such as, chemical ferwilizers, pesticides, herbicides and
mndern seed varieties), make up the variable of current expenses, This
variable has highly significant perameters in all equaticng. These

findings are consigtent with a large number of studies which suggest
that "small area’ crops are characterized by high production
elasticities for land and small land-to-labour ratios (Davidson et al,

1967, Bardhan 1973 and Chadha 1979).



6.2.2 Production Functions for Different Regions 111

As indicated earlier, the study covers three different regions,
each of which have different agricultural environments, Dummy variables
were used as shift factors in the regrecsion analysis to separate out
the regional effects, For example, if Region | was given a value of

-

one, the other regions would be given a valus of zero, etc. The results

of separating out the regional effects are shown in Tableg 6.3 and 6.4
with Table 6.4 including the effects of farm size, Equation (1) in bott
tables does not include the regional effects.

Because all farms in each of the =zeasons had similar preduction
functions, any further analysis was carried out by using the seasonally
pooled data. In addition, an analysis was carrvied oub  using  dumnmy

i
variables for farm size and <enancy status,

Introduction of the regicnal dummy variables does not increase the
value of the adjusted R? very much., Equations (2), (3) and (47 (Table
6.3), which include dummy variables, have adjusted R® varying between &0
and B85 per cent; whereas equation (1) (Table 6,37 which does not

include dummy variables, has a value of 30 psr cent.

Irtroducing a regional dummy in each region changes the  estimaled
parameters to some exfent. For examp.e, in Region 1 Cequation (2) in
Table 6.3), the introduction of the rzgional dummy increazes the

ricient

P‘ﬁ
;,_4

coefficients on land and current expenses, but decreases the coe

on labour,

The regression coefficients on the regional dummy variables in

gnilficant, This means that

)

Regions 1 and 2 are positive and highiy =i
rice production is higher in Regiong 1 ard 2 than in Region 3, This
result was expected and is consistent with the finding reported in
Chapter 5. The reasons underlving th:s phenomenon have alsc  been

discussed in Chapter S,

able 6.4 provides the results of the estimated coetfficients of the
Cobb-Douglas ~oduction function by introducing dummy variables on land
and regions simultaneously‘ Regresgsicn coefficients on  all Lhe
variables were mostly highly significart. Thisz is interesting in that

variation of input use is thus Dignificart in explalning wvariation of
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Table 6,3
Estimated Coefficients of Cobb-Douglas Procduction Functione for
Irrigated Ricefarms by Reaions. Fast Java, 1978°
Pocled data (farm groups and seasons)
Variables
1 2 3 4 S
Intercept (In a) 2.572 , 3.19%¢ 2.035 4,555 4,908
Land (1n hectare/farm) 0.56% " 0,627 0,486 0.578"" 0,604
(0.0%4)° (0.095) (0.,091> (0.,079) (0.084)
Labour (ln mendays/farm) 0.23377 0,215 0.2 0,358™" 0,345
(3.081) (0.081) (0,082) (0.073) (0.074)
s % %% A xE
Current expenses (ln Rp’ 000/fzrm) 0.317 7 0.360 0 0.4130.138%" 0.117
(0.0423 (0.05&) (0.048) (0.054) 75.058)
Region—-dummies .
R2,3 (D=1 for Region 1l and D=0C 0.188
for other regions) (0.0%8) X
R1,3 (D=1 for Region 2 ard D=C 0.274
for other regions) (0.081> e
R1,2 (D=1 for Regicn 3 and D=0 -0.3509
for other 'regions) (0.108)
RZ ) (D=1 for Region 1 and D=3 -0.,094
) for other regions) 0.0872. 4
R3 ) ~(0.986
(0.130)
Fo. o1 326,60 249,19 253,317 333,18 226,937
Dearees of freedom 3/240 4/239 4/239 4/239 /238
Returns to scale parameter 1,117 1.199 1.198 1.072 1,066
7 0.30 0.80 0.8] 0.85  0.85
Standard error of In Y 0.5¢0 0.53 0.58 0.52 0.52
Sample size 244 244 244 244 244

*The dependent variable,

(gqt/farm).

B X%k

the dummy:

‘Flgures in parentheses

Y,

means that the t-stati
1 per cent level.

ara

is

as sl

Two—-tailec

fests aroly to coeft1
one tailed tests tc all other variable

wers significant at the

ients

oroduction adjusted for crop damags
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Estimated Coefficients of Cobb-Douglas Production Functions for

Irrigated Ricefarms by Farm Groups_and Regions

East Java

1978+

Pooled data (farm groups and zeasons)

Variebles
1 2 J 4 S
Intercept (ln a) 2,526 + 3.153 1.887 4,496 4,760
PR RN * KK L& #* A xR
Land (ln hectare/farm) 0,550, 0.815 Q. 442 0.525 0,549
(0,094) (0.099) (0.097) ¢0.082) (0,087)
A A L. A KN N B * &K
Labour (ln mandays/farm) 0,232 0.212 0,304 0.362 0,352
(0.081) (0,082) ¢Q.082) ¢0,072) (0,073
S A A K A KA X % % L 4
Current expenses D.4lé 0.360 0,409 0,123 0.107
(ln Rp’000/farm) (0.049) €0,057) €0,048) (0,054) ¢0,058)
Dummy for farm groups (D=] for ok Ak
large farm and D=0 for gmall -0.063 0.040 0,140 0,192 0.182
farm) (Q,1043 (0,104) (0,1033 €0,092 (0,093
Regianal dummies * %
R2,3 (D=1 for Region ! and 0.194
D=0 for other regions) (0.098)
. Ak
R1,3 (D=1 for Region 2 and 0.297
D=0 for cther regions) (C.082) ek
R1,2 (D=1 for Region 3 and -0,346
D=0 for other regionsg) (Q.109>
R2 ) , ~0.063
) D=1 for Region 1 and (0.088)**
R3 ) D=0 for other regicng) -1.000"
(0.129)
¥ou R * K % * % ® 7* H R K
FO 01 244,40 198.62 207,72 271,16 225.71
Dedrees of freedom 4/239 5/238 5/238 5/238 5/237
Returns to scale
parameter 1,198 1,187 1,185 1.010 1.008
R? 0.80 0.8  0.81 0.85  0.85
Standard errcr of Iln VY 0.59 0.59 0.53 0,52 0.52 '
Sample size 244 244 244 244 244

*The dependent variable, Y, is production adjusted for crop damage (qt/farm),

»%#% and *¥#% respectively, mean that t-statistice were significant
. SP 7

at the 5 and 1 per cent levels

Two-tailed tests apply to the coefficients of the dummy; one-tailed tests to all

other variahles.

‘Figures in parsntheses are standard errors,
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output for farmers 1In each region. The negative coefficient of the
regional dummy in equation (4) (Table 6.4) Indicates a lower production
in Regicn 3 than in the other regions. This finding is consistent with
a similar finding reported in Chapter 5 and haz been discussed there,
The lower production iz thought £o be mainly Jdue to the poorer
agricultural environment and extension services in that region than in

the nther two regions.

6.2.3 Producticn Functions by Region and Tenancy Status

In the following aralysis, an atfempt has been made to euplore the
importance of tenancy =tatus in different ragions. In Table 6.5 the
results of the regression analysis for different farm groups after
introducing tenancy statue into the model are provided. From Table 6.5,
it can be concluded that tenancy status does not affect farm production

when pooled data iz used.

The Chow ftest of equality between af  coefficients in  two

linear regressions (2quations (1) and (Z2) in Table 6.5 shows ro
significant difference at the 5 per cent level, therefora an attempt was
made to run the pooled data as shown in eguation (5) in Table 5.5, All
regression coefficients were nighly significant at the 5 per cent level
except for the tenancy dummy wvariable., The coefficient £

status was only significant at the 20 per cent level when fthe pooled
data was used. This means that all variables included in this analysis,
evcept for the tenancy dummy varialle, are important in explaining the

variation of cutput,

To provide detailed informaticn as to whether tenancy status . plays
an lmpertant role in different regions, an attempt was made to
separately analyze the data in the different regionz. The results are
presented in Table 6.6, From this table, it can be concluded that farm
tenancy status does not play an important rale in determining the output

of the sample farmz,



Table 6,5

Estimated Coefficients of Cobb-Douclas Preduction Functions for

Irrigated Ricefarms by Farm Groups, Seasons and Incorporating

Tenancy Status, East Java, 1978+
. Farm Croups Seaszons
Variables Pooled
Small Large Wet Dry data
farms farms Season  season
1 2 3 4 5
Intercept (ln a) 2,781  2.645 2.564 2.205 2.710
, B SRR N ¥k X% E R
and (ln hectare/farm) 0.543 0.556 0.5539 0.506 0.567
(0.186} (O.IQ4) (0.115) (O.L4Sf (0,630
Labour (ln mandays/farm) 0.4 0,165 0.100 04057 g 21t
(0.165) (0.093) (0.102) (0.131» (0,032
Current expenses (ln Rp'000/ 0.257°7 0 460%™ 0.51877 0, 340, 4165
farm) ' (3,117) (0.053» (0,06%) (0.CG70) (0.00%)
Tenancy dummy (D=1 for owner -0.101 -0.131 -J.161 0.046 =0,081
and D=0 for sharecroprer) (0,710 (0.132) (0.163) (0,224) (0.135)
. rER L, ooy * -
F .01 60,057 169,357 163 3TF 90 117 2uu 38"
Degrees of freedom 4/65 4/169 4/138 4/%6 4/23°
Returns to scale parameter 1,252 1.1383 1.175 1.252 1.214
Re | 0.77 0.8l 0.83 0.79 0.3l
Standard error of In Y 0.68 0.55% 0.506 0.63 C.E23
Sample size 70 3 101 244

174 14

*The dependent variable, Y

’

® Figures in parentheses are standard errors
*% and *#%, respectively, mean that the t-statisti

at the 5 and 1 per cent levels.
Two-tailed tests apply to the coefficients of the
all other variables.

cs Wwere significant

dummy: one-tailed tests to

Equality between sets of coefficients in two linear regressions (small and

large farms) was tested by Chow’'s techn.que (Chow

1560)., F-tests for both

115

is producticn adjusted for crop damage (gt/farm’.

equations = 1,224 which was not significant at the 5 per cent level (F-table

= 2.37).



Table &, 6

Estimated Coefficientz of Cobb-Douglas Preduction Function for Irrigated

Ricefarms by Tenarc¢y Status and Regicng, East Java, 1978+

Pooled cata (farm groups and seasons)

Variables
1 2 3 q 5
Intercept (Iln al 2,671 -, 3.202 2.231 4,646 4,910
e . * e H %r A a4
Land (ln hectare/farm) 0.587 0, 547 %%* 0.479 0.575 0.501
(0.090‘; (0.096) (0,091 €0.072) (0.0847,
Labour (ln mandays/farm) 0,221 0,21 5%%% 0,304 0.356 Q.346
(0.082) (0.282) (C.083)  €0.073), (0.074.,
Current expenses (ln Rp’'000/farm) 0.41l6 Q,3567%% C.408 0.138 0.118
0.049)  (0.257) (0.048) €0.054) (0.058)
Tenancy-dummy (D=1 for owner and -0.181 0.027 -0.219 -0.07% -0.0326
D=0 for share-cropper) (0.13%) {(0.143) 0.137) (0.113 (0.1269
Regional dummies
R2,3 (D=1 for Region ! and D=0 0.214%%
for other regions) (c.105)
R1,3 (D=1 fcr Region 2 and D=0 0.3117%*"
for other regions) (0,084
R1,2 (D=1 for Region 2 and D={) -0,900"™™
for other regions) (0.1C8>
R2 -0.085
) (D=1 for Region 1 ard (0.023)
R3 ) D=0 for other regions) -0.979%*"
(0.1332
FO 01 244,28%¢*%  192,10%%% 208,54 % 265,65 4%+ 271 ¢0*F 4K
Deqrees of freedom 4/239 5/236 5/23 5/228 €/237
Returns to scale parameter 114 7 1,212 1.187 1.069 1.063
R ' 0.81 9.80 0.81 0.85 0.81
Standard errcor of In Y 0.59 .59 0.58 0.32 . U.53
Sample Size 244 242" 244 244 244

*The dependent variebie, ¥, is production adjisted for crop damage (gt/ferm).

sx# and ##*, respectively, mean that the t-statistics were significant

at the S and 1 per cent levels, Two-tailed tests apply to coafficients ot

the dummy: one tailed tests to all other variables, '

¢Figures in perentheses are standard errcrs. ) o
“Two extreme obgservations were discarded in order to ob%ain a sclutiorn to the
regression problem.

e
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Finally, hefore goingy further with the analysis, care should be
taken in interpreting the cc f icients of the Cohb-Douglas production
functlon As with most econometric estimates problems of specificaltion

in terns of Euncblonal form,

unobszarved variables,

autocorrelation,

heteroskedasticity, and measuremert errors can all lopact on the
results, In the case of the above analysis it is encouraging Lo nofe
that no major shifts in coefficientsz cccurred az a result of making the
minor  changes in specification reported in Tables 6.1 to 5.6,
Recognising these difficulties and the limitations of a preduction
function, as opposed fto a frontier production function, 16 =eems
raasonable to conclude (bazed on the diffsrsnces in intercepts of  the
equations in Tables 6,1 to 6.5) tﬁaf differences in technical efflciency
are likely to exist hetween the varicug fa Jroupings These will be
examined more carefully in the subzequent gections using frontier
production functions.
5.3 Frontier Production Function Anslivzis

In the following section, the technica production efiicien
both  individual farms and groups of farms iz discussed, In
underztand the detailed information regarding farm efficiency,
affecting technical efficiency will alzo be dizcuzsed., The Colb-Douglas
frontier production functicn, as speciiizd in Chapter 4, Sechticn 4,3.4,
iz used in this section,
£.3.1 Technical Efficiency of InuL idual Farms

Technical efficiency of the individual farmz can be measured by
ising  egquatio (4.19), Following Algrer and Chu (1968) and Timmer
(1970, 1971) estimates of the Cobb-Douglas frontier production function
wer2 made with wvarious probabil .ty levelsz, (see Chapter <4, Section
4,.3.4)., Results of the analysis ars present in Table 6.7. Eztimates
of  the Cabb;Douglas frontier  production function using  linear
programming and utilizing all of the sample farms was lapelled LP-100,
whereas using probabilities of 38 per cant and 97 per cent the results
were lahelled LP-38 and LP-37 raespectively (probahbilities of 100 to 97
er  cent were edamined), From these eaztimates (LP-100, LP-23 and
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LP-97), LP-98 appeared better than thne other two in the senze that the
resulting estimated coefficients were stable, The estimated
coefficients from LP-98 were also nost similar to the coefficients
estimated by using ordinary least squares. Appendix F.l and F.2 provide
the technical efficiency ratings of zhe individual farmg in both the wet
and dry seagsons. It is notable that 65 per cent of the zample farmers
(i.,e, 93 out of 143 sample farmers) grew irrigated rice in the dry
season, and 6 per cent of the sample farmers (i.e. 6 out of 993 sample
farmers) who grew rice in the dry season did nct grow irrigated rice in
the wet season, When the average of the Lechnical efficiency ratirgs in
hoth seasons are compared, it can be seen that the average technical
efficiency ratings do not differ significantly, that is, 70 per cent and

64 per cent respectively in the dry and wet seasone (Table 6.7).

By wusing the individual tecnnical efficiency atings, the
distributions of these ratings ancng the sample Earmers, can he
measured, Distributions based on 10 per cent intervals in the technical
efficiency ratings, and according to farm groups and se2asons are
presented in Fiqures 6.1 and 5.2. Figure 6.1 shows that 70.1 per cent
of large farms have technical efficiency ratings of more than 73 per
cent, On the other hand, only 26.2 per cent of emall farmerz (relative
to the total sample of small farmers) have technical efficiency ratings
of more than 70 per cent, These findings indicate that the higher
technical efficiency ratings are skewed in favour of large farms, This
result may be due to the different level of ‘entrepreneurship’ among
farmers as indicated in Section 5.4.1. If the sanple farwers are
classified hy season, as shown in Ficure 6.2, it can be seen that most
farmers (52.5 per «cent and 64,0 per cent of sample farmers in web and
dry seasons, respectively) achieve mcre than a 70 per cent tachnical
efficiency rating, These findings suggest that most farmers achieve
reasnnable levels of technical efficiency (more than a 70 per cent) in

their farming in this study area.

-
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£.3.2 Technical Efficiencyv of Groups nf Farms

The measurement of the technical effic 1ency cf groups of farmg was
fficiency ratings calculated using

also derived frem the technical e
LP-898. The sample farmers in the wet season (140 farmers) and dry
season (99 farmers) were pooled. Then, these poonled opservaiions were
classified into different categories, namely, large and small farmer

owners and sharecroppers, wet and dry seasonz, and kegicns 1, 2 and 3.
Results of the analyses are presented in Table 6.8, Several conclusions

jifferences

4]
jol]
L]
[34]
]
Loy
i
)
)
3 r,
O
rl
(e}
=

can be drawn from this table, Firs:, ther

in the technical efficiency ratings “or larce and small Zarmers when the

pooled data are used. Also, it can be szen that average technical
efficiency ratings were 48 per cent Zor small farmers and 73 per cent

for large farmers. Second, when the sampls farmers wer= classified into
owners and sharecroppers, 1t can be seen that sharscroppers ar

technically more efficient than owners, However, when tnhe =zample
farmers are claszified by season and tenancy =ztatus, sharscroppers do
appear to be technically more efficient in  the wst 32aszon,  Thus,
further work relating to efficiency under dirferent tenarncy status would
seem to he needed zince the finding In thisz ztudy iz not a2 strong one.
For example, there is no difference hetween cwners and sharscropper: In
the dry season. A similar conclusion can only be tentatlively drawn for
sharecreoppers since the sample size was only Lhree in the "small’ group

Third, when the sample farmers are claszsificsd by region, size of farm
groups and tenancy status, it can be seen that farmers in Fegion 1 are
technically more efficient than those in the cther two z=2gions, Large

Farmers in

0]

farmers are technically more efficieat in all three region
Regicn 1 are technically more eifficient than thoze in Regilon 2, and
farmers in Region 2 are technically mors efficient &than farmers in
Region 3. This finding suggests that different locabions, which also
mainly mean different physical infrasztrmicture and soii  fe=rtility, have
substantial effects on the variation in ftechnical efficiency. Drawlng
together the varicus strands of <:he ahove dizcussicon, it ca pe
concluded that the large farmers were Sechnically more ={ficient in
their farming than small farmers: whereas owners and sharscroppers  did

-

not appear to have different levels of tezhnical sfrficiency.
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Any explanation of the sources of technical inefficiency anong
individual farmers or groups of farmers, should include the facts that
the high degree of technical efficiency of sample farmers is related to
the wuse of the three inputs (land, labour and current expenses) fitted
into the production function. Thus, a high degree of technical
efficiency depends on the level of use of those inputsz, 1If different
types of production functions were used, which included different
inputs, different technical efficiency ratings would be produced, 1In
other words, the choice of production function affects the technical
efficiency rating obtained. Thus the results obtained are conditional
on the particular production function and further work in this area

should include different functions and variables,

The factors affecting technical inefficiency will bhe discussed in
the foliowing section and analyzed by using factor analysis. In the
first section, the technique of factor analysis and the variables used

in the model will be discussed.

6.4 Factor Analvysis

As was mentioned in Chapter 1, Section 2, there are five factors

which seem to have made a 3gignif cant contribution to the low farm
productivity, namely, economic, social, physical, institutionsl and
information factors. Not all of tLhese factecrs are examined in this

%

section, A set of 24 variables, as l.sted in Table 6.9, was used,

n

Factor analysis 1is wused to group Ltogether the variables into common
factors and the factors closely related to technical efficiency are then

considered.

The assumption wsed in this approach is hat all farmes had
potential access to the same technelogy, but that some were more

successful than others in exploiting i:.

In examining factors atffecting  technical efficiency, most
neo-classical econcmists have used variables rvrelating to farmers”’
education and have argued that the differences in the levels of
technical efficiency were -dus mainly to the different levels of

-

management of the farmers (Shapiro 1983, Chandra 1976, Asnawi 1331),
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Tab.e 6.9

Variables Used in the Factor Analveis

Unit Standard  Adopters
Variables (S=scale, Mean Deviation
D=dummy ) No. %
1 2 3 4 5P

I.Farmers’ education
la.Junior or senior high schocl 4(S) 7 3
lb,4 to 6 years schooling at ps® 3(S) 2.908 0.912 49 21
lc.1l to 3 years schooling at ps® 2(S8) 32 38
ld.Never at school 1(S) 91 38
IT. Ability to use language
2a.Indonesian and local languages 2(8) 1.318  0.467 76 32
2b.Local language 1(s) } 163 68
ITI. Ability to read
3. 0ld farmers (> 30 years old) 1(D) 0.377 0.486 30 13
4., Young farmers (< 30 years old) 1(D) 0.126 0.332 30 38
IV. Source of ageneral information
5. Television nos. 0.004 0.065 1 0.04
6. Radio .~ nos. 0.188 0.413 45 19
V. Source of agr, information
7. Visits from agr. extension workers nos. 1.482 9,229 39 16
8, Attendance at intensification prog. 1(D) 0.632 0.434 151 63

VI. Knowledge of local agr, services

3. Farmers’ Water Use Organization 1(D> 0.063 0.243 7 3
10 Local agricultural office 1(D) 0.172  0.378 41 17
11 Agricultural cooperative 1(D> 3,256 0.437 61 . 26
12 ’‘Contact’(progressive) farmers 1(D) 0.465 0.500 111 46
13 Villége Unit Cooperative 1(D’ 0.544  0.499 130 54
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Table 6.9 continued
Unit Standard Adopters
Variables (S=scale, Mean Deviation
D=dummy) No, %

1 2 3 4 5
VII., Agricultural practices emploved
14 Spacing recommendation 1) 0.055 0,228 124 52
15 Modern equipment for weeding 1¢) 0.026 0.157 140 59
16 Chemical fertilizers 1¢) 0.038 0.191 151 63
17 Sprayers 1 0,063 0.243 156 65
18 Pesticides 1¢D) 0.059 0.236 198 83
19 Modern varieties 1¢) 0.051 0.21S 202 85
VIII. Transvort used faor seeking

information

20 Four wheel vehicles nos, .008 0.0%2 2 1
21 Wagon or cart nos, 0.008 0.092 2 1
22 Motorcycle nos. 0.071 0.258 17 7
23 Bicycle nos. 0,559 0.3808 142 60
IX, Agricultural eguipment

1<m 0.013 g.112 239 100

24 Value of agricultural equipment €

*PS means primary schoal.

Per cent relative to total sample.

D=1 for greater than 15 thousand rupiahs and

thousand rupiahs,

D=0 for less or equal than 15
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This argument was alsoc put forward by Henderson and Quandt (1980, p.
662. They argued that:

"The entrepreneur’s technology is all the technical information
about combination of inputs necessary for the production ... and
... the best utilization of any particular input combination is a
technical, not an economic problem’

In this study most of the farmers have a low level of formal
education, This situation 1is likely ¢to be similar tc that of other

subsistence or semi-subsistence farmers in less developed countries. To
improve farmers’ knowledge levels, the Government has tried to give
additional information to farmers by offering agricultural trainingy and
using extension metheods, Given these circumstances, the use of the
variable formal education alone will result in bias., It has been argued
in the literature (for example, Lindner et zal. 1973) that the level of
technical efficiency is associated with the learning process involving
the collection of information abcut the profitability of innovations.
This means that the more agriculturel informaticn used by farmers the
greater the output is likely to be. The agricultural inforcmation used
by farmers depends on the condition of both the economic and
non-economic environments, Thus, the objective was to determine the
inter-relationship among the set of variables used, and to meazure the

effects of the set of variables on the technical inefficiency.

s

6.4.1 Variables Used in Explaining Sources of Technical Efficiency

Some 25 variahbles were selectad (including a variable of technical
efficiency) for use in the factor analysis. C[Cetailg of these variables
are given in Table 6.9, From this table, it can bhe seen that most
farmers (76 per cent) did not graduate from primary school., On the
other hand, only 21 per cent and 3 percent of farmers graduazed from
primary and high schools respectively, This means that the farmers were
poorly educated. From the 62 per cent (24 per cent plus 38 per cent) of

farmers who had been at orimary and 1igh schools only 32 per cent of the
farmers were able to usge the Indonesian language. In other words, most
farmers probably had difficulty in accessing the additional information

nrovided by radio or mass media because it was given mostly in
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Indonesian, However, they might get some of the additional information
from other sources such as visits from agricultural extension workers
and progressive farmers. This situation might explain why only a small
number of farmers (18 per cent of the sample) have a radio. There were
65 per cent of sample farmers attending an intensification programme,
but they accessed very little (less than 20 per cent) of the
agricultural information from other sources, This situation was not in
accord with the hypotheszis that the more frequently farmers seek
agricultural information the hettzr they manage and therefore the

greater their output.

Visits from agricultural extension workers were vrelatively rare,
only 16 per cent of the total zample farms being visited., However,
farmers wheo attended the intensification programme made up 65 per cent
of the total number. In order to accelerate agricultural development in
the rural areas of Indonesia, the Government  has  established

agri-support facilities (i,e, the rural bank, an agricultural extension

worker and a village unit cooperative in every sub—district

However, the variahble “knowledge of the name of the village unit
cooperative” was indicated by S0 per cent of the sample farmers;
knowledge of other agricultural services was indicated by less than 50
per cent of the sample farmers in cach case, In contrast, moszt farmers
(more than 50 per cent) employed gome form of  ‘modern”  agricultural
practices as reflected in variaple 7. On the basis of all the above
information, it can be concluded that farmers do emplcy modern
agricultural practices but with only a s=mall proportion of them
acquiring knowledge from the various sources of agricultural information

(for example, television and radio).

-

5.4.2 Determinants of Technical Efficiency

The rotated factor matrix for the 29 variables used in the factor
analysis for rice farms is shown in Appendix G, The four dominant
factors are presented in Table 6.10., There were three major ractors
which might play an important role in determining technical efficiency.

These variables were the use of modern inputs and their availability

(the first factor), farmers education (the second factory and
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Table 6.10

Determinantsof Technical Efficiency for Irrigated Ricefarms, East Java, 1978:

Varimax Rotatec Factor Matrix

Factor
Variables
Fl F2 F3 F4 R?

1. Spacing recommendation 0.691-0.120 0C.018 0.083 0.55
2. Landak (mcdern weeding equipment) a. -0.153 -0.036 0.0z4 0.54
3. Pesticides Q. 0.217 -0.007 0.0238 0.75
4. Chemical fertilizers a. 0.062 -0.049 0.0¢7 0.77
5. Modern varieties 0. 0.070 0.030 0.115 0.53
6. Ability to read (old farmers S 0. Q. 0.041 -0.097 0.63
7. Level of education . 0. 0.018 -0.050 Q.71
8. Ability to use language a. 0. 0,126 0.068 0,65
3. Radio 0. 0.272 10,541} 0,033 0,60
10 Bicycle b 0. 0.l46. |0.863| 0.057 10.62
11 Knowledge of BUUD 0. 0.048 10.,251:10.823] 0.55
12 Knowledge eof contact farmers g. -0.105 {0.343])0.617! 0.55
13 Technical efficiency 0. 0.084 }0.51%](0,37 0.438
14 Knowledge of local agr. cooperative 0.061 -0.027 [0,600110.244} 0.51
S5 Memper of intensification programme ~0.126 0.087 -0.065 |0.364] 0.34
16 Ability to read (young farmers) ~-0.063 0,210 ~-0,046 -0.,008 0.63
17 Use of sprayers ‘ 0.161 -0.061 0.243 -0.049 0.29
13 Knowledge of local agr. office 0.061 0.217 -0.017 -0.led4 0.4l
19 Contact with agr. extension workers ~0.039 0.060 -0.031 0.045 0.25
20 Owning wagon or cart -0.023 0.088 0,070 -0.022 0.18
21 Value of agricultural eguipment ~0.024 0.236 0.139 -0.075 0.29
22 Owning motorcycle ~0.080 0.219 0.136 0.147 0.49
23 Television 0.001 -0.043 0.008 0.015 0.24
24 Owning 4 wheel vehicles -0.010 -0.126 0,096 -0,135 0.33
25 Member of P3A° -0.022 -0.009 0.040 0.041+0.28

Per cent of variance 24,6 21.2 le.4 10.5

Cummulative per cent 24.6 45 .8 62.2 72.7

*Indonesian and local languages.

®BUUD stands for Badan Usaha Unit Desa or Villace Unit Cogcperative.

cP3A stands for Persatuan Petani Pemakal Air of Farmers’™ Water Use Crganization,
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agricultural information (the third factor?, The first factor, Fy,
accounted for 24.6 per cent of the total variation in the varianle szet.
It included the use of spacing recommendations, the use of landak
(modern weeding equipment), pesticides, chemical fertilizers and modern
varieties, The important variables in the first factor were ali madern
inputs, The second factor, F., acccocunts for 21,2 per cent, The F,;
includes the ability to read (for farmers who are more than 30 years
old), level of education and ability to use Indonesian and local
languages, The third factor, Fy, aczounts for 1A.4 per cent, whereas
the fourth factor, F.,, accounts for 10.5 per cent. Ths third factor,
which was highly associated with the variable of technical efliciency,
includes the use of a radic, use of a bicycle, knowledge of the village
unit  coperative, knowledge of thz2 contact (progressive) farmers,
technical efficiency, knowledge of the local agricultural cooperative,
Farmers =zeek information from the radio, and by using bicycle Lo contact
others with whom they can discuss -heir farming problems ard to obtain
financial and marketing support from the local agricultural cooperative

or from the village unit cooperative,

Collecting together these four factors, it appears that Lhe modern
inputs, farmer eduéation, and eagricultural information may increase the
level of output. It is indicated that Dbelter informaticon 1is a most
important variable that can be used to aid the adoption of modern
inputs, TFarmers usad radios, travel.ed by bicyocle bo geek  information,

’

and  went to the village wunit rooperative or local agricultural
cooperative to obtain modern inpuis or capital and went to the contact
farmers to get some information or =some help to solve trelr farm
problems. From the policy point of wview, this finding is iImportant 1In
the sense of planning to provide agricultural information, It can be
seen from Tahble 6,9 that contact with the local agricultural extension
workers (variable 19) does not seem to have a significant relationship
to technical efficiencv. This is understandable since only one
extension worker has been provided to support 4000 farm familles, a task
which is likely to be very difficult to accomplizh., It can be seen from
this that contact farmers have & positive contribution to make to

improving technical efficiency. Therefore, the policy aoptlon suggested
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is that the number of contact farmers, currently about 20 persons per
village, be increased. These contact farmers should have an  adequate

knowledge of agriculture ag well as a1 adequate education,

6.4 Concluding Remarks

In this chapter, the output variations, technical efficiency and
factors which influence these have been discussed, The analytical
techniques used were cross-tabulation and the Cobb-Douglas and the
frontier Cobb-Douglas production functions along with factor analysis.
It was postulated that various differences in farm organization, such as
amall and large farm areas, tenancy arrvangaments, farm locabion and

seasons result in different technical performarces,

Several main conclusions that can be sumnarized from this chapter
are:

First, that all varizbles included in the Cobb-Douglas production
tfunction, except for the tenancy dumny, are important in explaining the

variation of cutput,

iency

O
Fry

(@]

Second, on the bazis of the analvsis of the technical effl
individual farms and groups of farns, it was found that large farmer

S

Were, on average, technically’ mora efficient than small  farmers
(hypothesis (a) rejected), It was also found that owners were not
technically more efficient than sharecroppers (hypothecis (b not
rejected), Furthermore, farmers in Rogion 1 were technically more
efficient than those in Fegion 2 while farmers in Region 2 were
technically more efficient than .n Region 3 (hypothesis (o) is
rejected). This is consistent with the Schultzian model of agricultural

development, for it suggests that tfarmers in less developed ccuntries

LT

respond to changes in the benefits and costs assoclated Wit
infrastructure, This is because different i PgLDna in the stidy area
have different "physical infrastructures, and therefore, they  have
different degrees of access to facilities providing agricultural

information,
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Finally, an attempt was made to ewamine the sources of technical
E

inefficiency using factor analysis, It was found fthat a set of
variables relating to agricultural information was ascociated with

technical efficiency of the sample farms,

With the ahove facts In mind, it will be argued that the
theoretical framework presented in Chapter 4, in conjunction with other
research on the characteristics of agricultural technology presented in

“

Chapter 3, suggest that, first, investment in the human capital of farm

people is necessary to provide farmers with the ability to learn about
ard use the new technologies. Second, the land tenure system is not
responsible for inter-farm differences ir productivity, resource
allocation or the adoption of new technology in the case of the three
villages in the study area. Third, investment in infrastructure 1is
expected to give farmers access to technical information associated with

new productivity-raising technology,

Finally, it should be noted tha: the discussion presented in this
chapter 1s mainly based on the technical performance of the sample
farms, However, it has heen argued -hat farmers whe are technically
efficient in their farming are nobt necessarily also aconomically
efficient, Therefore, to provide a detalled explanation from the
econaomic paint of view, an analysis of the economic performance of the
sample farms has heen carried out, and will be presented In the

following chapter.



Chapter 7

ECONOMIC PERFORMANCE

7.1 Introductory Remarks
7.2 Frontier Production Function Analysis
7.2.1 Economic Efficiency Ratings for Individual Farms
7.2.2 Economic Efficiency Ratings for Groups of Farms
7.3 Profit Function Analysis
7.3.1 Variables Used in Model
7.3.2 Relative Econcmic Efficiency
7.4 Concluding Remarks

7.1 Introductory Remarks

This chapter, which deals with the economic performance of the
sample farms, 1is organized into four sections. The first section

contains some introductory remarks, In the second section a discussion
of the allocative and economic efficiency ratings derived from the
Cobb—Douglas frontier production function is provided. The relationship
of these to some of the characteristics of farms both individually and
as groups is discussed. In the third section, a discussion of the
measurement of relative economic efficiency which is based on the work
of Lau and Yotopoulos (1971) is provided. The analysis is focussed on
irrigated rice crops in regard to the impact of the pricesof rice, seed,
fertilizer and labour. Finally, in the Section 4 some conclud%ng

remarks are provided.

The main purpose of this chapter is to test whether or not farmers
who are technically efficient in their farming are also
economically efficient. The main hypothesis to be tested 1is that

there 1is equal relative economic efficiency between various groups of
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farms in the study area, More specifically, the following hypotheses
will be tested.

(a) That ’'small’ and ’'large’ farmers are equal in terms of economic
efficiency.

(b) That tenants and owners are equal in terms of economic

efficiency,

(c) That farmers in each of the regions are equal in terms of
economic efficiency.

7.2 Erontier Production Function Analysis

The LP-98 results, which were derived from the frontier production

,

function analysis, discussed in Chapter 5, were chosen as the basis for
calculating allocative and economic efficiency ratings. First,v
individual economic efficiency ratings for wet and dry seasons, using
equation (4,28), were calculated. Second, economic efficiency ratings
for groups of farms, both large and small, and owners and sharecroppers
in different seasons and regions were calculated, The difference
between each of the pairs of groups of farms was tested by using Freund
and Williams’s technique as shown in equation (4.1) or (4.la). This
sequence was also applied to the,development of allocative efficiency
ratings, Finally, the relationships between each of the allocative and

economic efficiency ratings were considered.

The variables used in the model were the same as those wvariables
used in the LP-98, that 1is

definitions of these variables are shown .n Appendix E.

land, labour and current expenses. The

’

7.2.1 Economic Efficiency Ratings for Individual Farms

The édjusted net profit and the maximum adjusted net profit
(adjusted for crop damage), and the technical, allocative, and economic

efficiency ratings for individual farms are presented in Appendix Tables
F.1 (wet geason) and F.2 (dry season)., These data reflect the fact that
farmers who are alloccatively efficient in their farming are not
necessarily economically efficient as well, For example, in the wet

season, the economic efficiency ratings of farmers numbered 2, 116 and 7
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were 47.45, 47.22 and 46.84 per cent; whereas, the allocative
efficiency ratings were 57, 58 and 53 per cent respectively. In a
situation where farmers had a 100 per cent level of economic efficiency
rating, they also had a 100 per cent allocative efficiency rating,
Since the economic efficiency rating .s the product of the technical
efficiency rating and the allocative efficiency rating then even
though the economic rating cannot exceed .00 per cent it is possible for
the allocative efficiency rating to exceed 100 per cent provided there
is a lower technical efficiency rating. Because only 98 per cent of the
points were inside the frontier some allocative efficiency ratings were
observed to be greater than 100 per cent, This is one of the problems of
using frontier production functions for individual farms and arises

because of a desire not to give.full weight to extreme observations,

To assess the relationships between the technical and econcmic -
efficiency ratings the two variables were plotted. The plots are given

in Figures 7.1 and 7.2. From these figures, it was indicated that an
exponential function was more appropriate than a semilog or linear
function in depicting the relaticonship. This is indicated by the fact
that an exponential function produces a higher value of the adjusted RZ,
The estimated relationship between technical and economic efficiency
ratings is presented in Table 7,1. From this table, it can be seen that
technical and economic efficiency ratings are positively related, This
means that the greater the technical efficiency, the greater the
economic efficiency. Because technical and economic efficiency appear
to have a close relationship to size of farm, an attempt was also made
to relate technical and economic efficiency ratings to farm area. The
plot of the two sets of variables (crop area and technical efficiency
rating and crop area and economic efficiency rating) indicated that ‘a
semilog function would be an appropriate model to estimate the
relationship between these variables, They are presented in Table 7.2
and the plots of these Variébles are given in Figures 7.3, 7.4, 7.5 and
7.6, From this table, it can be seen that the values of the adjusted RZ
are relatively poor, which indicates that the variation between
technical énd economic efficiency cannot be adequately explained by the

farm area, This finding is not surprising, because the technical and
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Table 7.1

The Relationship Between Technical and Economic Efficiency

Ratinas for Sample Irrigated-Ricefarms, East Java, 1378:

Sample Intercept Independent

Season size variable §2
* K%
Wet season 140 0.843 0.034 TER 0.54
b
(0.003)
.x..x.
Dry season 99 1.132 0.030" “TER 0.77
¢0.002)
.
Wet and dry 239 1,102 0.033 “TER 0.61
seasons (0.002>

TER
i*Calculations based on the function, EER = b or ln EER

= (In b) TER, where TER is the technical efficiency ratings,
EER is economic efficiency ratings, and a and b are

parameters to be estimated. *#¥ .means that the t-statistics were
gsignificant at the 1 per cent level (using a two-tailed t-test),

®Figures in parentheses are respective standard errors.
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Table 7.2

The Relationship Between Technical Efficiency Ratings,

Economic Efficiency Ratinas and Crop Area of Sample Irrigated

Ricefarms. East Java, 19782

Sample Dependent Intercept Independent R2
Season size variable variable
FH¥
Wet season 140 TE 79.460 16.024 1In CA 0.20
(2.711)°
P
Dry season 99 TE 86.805 19.640 In CA  0.33
(2.815)
¥ 5%
Wet season 140 EER 10.570 2.079 1In Ca 0.10
(Q0.521)
- % A ¥
Dry season 99 . EER 8.953 1.770 In CA 0.11
(0.496)

*Calculations based on the semilog functions. TER and EER are
technical and economic efficiency ratings, respectively, and CA
is crop area.

"Figures in parentheses are standard errors. ¥¥* mean that the

t-statistics were significant at the 5 and 1 per cent levels,
respectively (using two-tailed t-tests).
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Figure 7.1

The relationship ketween technical and
economic efficiency ratings for sample
irrigated ricefarms, East Java, wet
season, 1978.
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Figure 7.2

The relationship between technical and
economic efificiency ratings for sample
irrigated ricefarms, East Java, dry
season, 1978.
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The relationship between crop area and
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irrigated ricefecrms, East Java, wet
season, 1978.
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economic efficiency ratings were not only calculated on the difference
between the actual and maximum level of cutput by using only farm area
as’ an explanatory variable but also the combination of three inputs used
by farmers, namely, farm area, labour, and current expenses. However,
given the values of the adjusted R?, the relaticnship of farm area and
technical efficiency ratings, cor farm area and economic efficiency
ratings, were both positive and significant. It should be noted that
the largest farm area under rice crop was only 3.075 hectare.

7.2.2 Economic Efficiency Ratings for Groups of Farmg

The economic efficiency ratings for groups of farms, both large and
small, and owners and sharecroppers in different rsgions and seasons are

shown in Table 7.3. From this table, several conclusions can be drawn,

First, there are significant differences (at the 5 per cent
significance level on a two-tailed t-test’ in the ecorcmic efficiency
ratings for large and small farmers, indicating that large farmers are
economically more efficient than small farmers. When this finding is
compared with the technical efficiency ratirngs, it can be seen that
large farmers are not just technically more =2fficient in their farming
but are also economically more efficient. Thus, the hypothesis that
large farmers are economically as efficient as small farmers can be
rejected, The reason for this difference can ze clearly seen in the

graphs where the small farms cover the whole range of efficiency levels

vy

ragiay

while the larger farms tend to be generally efficient,

Second, when the sample farmers are classified into different
groups, owners and sharecroppers, i1 the diZferent seasons, it can be
seen that sharecroppers do not have statistically higher econcmic
efficiency ratings than owners, Thus, sharecroppers who have higher
technical efficiency ratings in the wet season do not have higher
economic efficiency ratings than owners., Thus the second hypothesis
that owners and sharecroppers are equally efficient economically carnot

be rejected on this evidence.
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Unlike other studies which suggest that most sharecroppers are
small farmers who sharecrop the larce farmers’ land, this study shouws

that 86 per cent (19 out of the 22 sharecroppers were large farmers or
only 8 per cent out of total sample of 239) were large farmers.
However, the number of sharecroppers was not large enough so that thq
average economic efficlency ratings could differ significantly from
those of the owners. The fact that sharecroppers are also large farmers
is in accord with the result of the World Bank’s study of land tenure
and labour markets in Indonesia (World Bank 1982);

Third, farmers in Regions 1 and 2 are economically more efficient
than farmers in Region 3. Economic efficiency ratings of farmers in

Regions 1 and 2, and Region 3 differ significantly at the 10 per cent
level on a two-tailed t-test,. This finding suggests that different
locations can have a substantial effect on the wvariation in technical
efficiency and economic efficiency. Factors such as solil types,
nearness to agricultural advice and sources of inputs, differences 1in
infrastructure, among other things,will all have an effect. Thus the
third hypothesis that farms in different resgicns will be equally

efficient economically can be rejected.

The fact that there are regional differences must be tempered by
the fact that the economic effi;iency ratings discussed in this secticn
are subject to the limitations of the concept of a non-stcchastic
frontier production function, They were calculated directly from
observed data. Threfore, the analysis of economic efficiency ratings is
also in one sense normative in that it is assessed against an economic
ideal. It must also be tempered by the fact that farmers may have
different attitudes towards risk and time preference in their decisions

to buy their inputs and to sell their precducts and that different farmers

face different environmental risks which cannot be controlled.

The above discussion has been ccncerned with economic efficiency
and its relationship to technica. efficiency, It is apparent that
ecanomic efficiency varies with farm size groups and region of activity
but not with tenancy status. It has also been shown that farmers, who

are allocatively efficient in their farming, are not necessarily also

economically efficient and vice versa. Therefore, an attempt will be
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made, in the following section, to examine the relative (economic)
efficiency. The profit function, as specified in equation (4.42), will
be used for this purpose.

7.3 Profit Function Analysis

The relative (economic) efficiency o>f the sample farms will be
estimated by using the unit-output-price profit function. Equation

(4,42) will be used for this purpose and the variables used in the model

will be discussed in the following section.

7.3.1 Variables Used in the Model

The selection of variables was based on the theory underlying the
short-run profit function., The variables chosen were, namely, price of

seed, fertilizer and labour, normalized by the price of rice, and land.
The first three variables were treated as variable inputs while farm
area was considered to be a fixed input in the profit function, They

were viewed as the main physical inputs into the production process.

Detailed definitions of the variables used in the profit function
analysis are provided below.

Farm Area S

Land, in hectares, was treated as a fixed input for this analysis.
For this reason it was used as the basis on which to measure output,
Viewed in this way it implies the profit function is a short-run

function.

Price of Seed '

The price of seed, in rupiah per kilogram, was based on the price
paid by farmers who purchased seed from cutside their farms. If farmers

used their own self-produced seed, the orice of seed was valued at an

estimated purchase price.
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The price of fertilizer, in rupiah per kilogram, was based on the
price paid by farmers who purchased fertilizer either from the private
market or from the Government. Because farmers used mostly urea and
triple superphosphate (TSP), the price used in the model was the average
price computed by dividing the total expznses for these fertilizers by

their quantity,.

Price of Labour

In this study, the price of labour used, in thousand rupiah per
manday, was the weilghted average wage computed by dividing the total
labour costs for hired male labour by the tctal number of mandays
excluding harvesting labour, The wvelue of family labour used was

computed at its going market price.

Profit

Profit, in thousand rupiah per farn, was defined as total revenue
less variable cost, Total revenue was computed by multiplying the
quantity of output by its price., The value of the variable costs were

calculated by adding up the total cost of seed, fertilizer and labour.

7.3.2 Relative Economic Efficiency

3
4

The unit-output-price profit function as stated in equation (4,42)

is extended as follows:

*
(7.1) lnt = 1ln A + Bl 1ns + lenF + 33 1InL + ay 1nZ

By adding dummy variables, equation (7.1) can be written as follows:

*
7.2 1 =1 + 9 + ]
( ) nm nAl (1DL YZDT + Y3D2 + Y4D3 + Blllns

+ qulnF + BBllnL + @y Inz,
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where: 7 and W; are the normalized profit; A and 2 are the
neutral shift parameters for the earple farms; D is the dummy
variable for farm area (DL = 1 for large farms and D, = 0 for
small farms: DT is the dummy varieble for farm tenancy (DT = 1
for owners and DT = 0 for sharescroppers); D2 is the dummy for
Region 2 (D2 = 1 for Region 2 and D2 = 0 for other regions);
D3 iz the dummy for Regicn 3 (D3 = 1 for Region 3 and D3 = 0
for other regions); S 1= the normalized price of seed; F is the
normalized price of fertilizer; L is ths normalized price of labour: 7Z
ig the farm area; a, B and v are the parameters to be
estimated.

To test whether or not there is a difference in relative economic
efficiency among groups of farms, dummy variables were introduced to the
model; these were, the farm area and the farm tenancy dummies. As has»
been discussed in Chapter 4, when the normalized profit function is in a
logarithmic form, the coefficient of a dummy variable differentiates the
twoe groups of farms and the test of relative economic efficiency is
whether or not the cocefficient of the dummy variable 1is significantly
different from zero.

To test the relative econcmic efficiency, an analysis was carried
out for all sample farms and for sampls farms in Regions | and 2. The

reason for emphasing Regions 1 and 2 was that the sample sharecroppers
were 1n these regions, and, also, in these regions the rice crop is
cultivated more intensively than in Region 3. Results of the analysis
are presented in Table 7.4, The first three columns (columns (1), (2)
and (3)) in Table 7.4 are the Cobb-Douglas profit functions for sample
farmers in Regions 1 and Z, whereas the other columns (columns (4), fS)

and (6)) are based on the estimates for all sample farmers.

From Table 7.4, it can be seen that all computed F-values, ranging
from 12 to 67, were very much higher than the tabulated-F. They were
significantly different at the 1 per cent level. However, not all of
the input coefficients were statistically significant even at the 10 per
cent level of significance on a one-tailed test., The coefficients for

the price of seed and fertilizer, in all cases, were not significantly
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Table 7.4

Cobb-Douglas Profit Functions and Related Statistics for Sample

Irrigated-Ricefarms. East Java, 1978"-

Regions 1 and 2 All farms
Variables
Wet Dry Wet and Dry Wet* Dry Wet and Dry
1 2 3 4 5 6

Intercept (In A) 0.675 0,283 0,42 0.983 0.538 0.731

429
Price of seed 0,178 0.116 0,152 0,278 0.059 0,204
(ln S (0.242)°€0,257) (0,173)  (0.207) <(0.239) (0.,154)
Price of ferti -0.825 0.344 -0,115 -0.143 0.247 0.056
lizer (In F) (0.681) (0.484) (0.400) (0.389) (0.403) (0,280)
Price of labour -0.209 -0.208 -0.274%% 0,075 -0.443%%-0,204%%

1 n

‘

(In L) (0.244) (0.229) (0.166) (0.2200 (0.219) (0.123)
Farm area 0.783%%0 945" % 0.843%%¥ 1. 108°%% 1. 116%9 . 110%"F
(In 2) (0.128) (0.130) (0.090) (0.098) (0.108) (0.073)

Dy, 0.306 0.333 0,335" 0.169 0.126 0.159
(0.264) (0.263) (0.186)  (0.189) (0.214) (0,142
Dip -0.110 -0.166 -0,257 -0.379 -0.028 -0.228
(0.264) (0.283) (0.189)  (0.249) (0.273) (0.181)
Ak W L - X RETEES X P
FO.01 12.335%99.157%% 29,658 35,7357 33,023 " 66.66
Degrees of
freedom 6/90 6/71 6/168 6/136 6/94 6/237
Adjusted a 0,42 0.59 0.30 0.60 0.66 0.62
Sample size 97 78 175 142 101 244

A5, F, and L are the normalized price of seed, fertilizer, and
labour, respectively, Z is the farm area,

8D, = farm~area dummy (D_ = 1l for large farm and D, = 0 for small
tfarm), '
Dy = farm~tenancy dummy (D; = | for ocwner and D; = 0 for
sharecropper),

Figures in parentheses are respective standard errors, ¥, *¥ and

**% mean that the t-statistics were significant at the 10, 5 and 1
per cent levels, respectively,

Two-tailed tests apply to the coefficients of the dummy: one-tailed
tests to all other variables.

*One extreme observation was discarced in order to obtain a
solution to the regression problem.



148

different at the 10 per cent level, These results are not surprising
because most farmers received fertilizer from the Government via the

intensification programme and seed was a small component of the total
expenditure, The variability in the price of fertilizer was small, for
example, the coefficients of variation on the price of fertilizer were

6.75 per cent and 8.95 per cent respectively in the wet and dry seasons,

Even though a few extreme observations were discarded in order to
chitain a better estimate, not all coefficients have the correct signs,
For exampie, the coefficients on the price of seed in all cases, and
fertilizer in columns (2), (5), and (£) were positive, but were not
significant. The positive coefficient for seed can cnly be attributad
to misspecification of this wvariable that is due to the implicit
assumption of a wide range of the input prices in the area studied. As
expected, the coefficients of the price of fertilizer and labour were
mostly negative and generally not significant, indicating a negative
relationship with profits: and the coefficients of the fixed input,
farm area, were positive, indicating a positive relationship with

profits,

Confficients for the price of labour have the correct (negative)
signs and were significant at the 10 and S per cent levels respectively
for the combined Regions 1 and 2 (column (Z)), in the dry season (column
(5)), and 1in the wet and dry seasons (éolumn(é)). The coefficients on
the fixed input, farm area, all had the ccrrect (positive) signs and
were gtatistically significant et the 1 per cent level., Variation in
land area would thus appear to have congiderable explanatory power for
the variation in normalized profit, Most studies using the same method,
of the unit-output-price profit function, indicate similar results, For
example, Yotopoulos and Lau (1973) fourd that the coefficient on the
fixed input, land, varied from 1.459 to 1.797 for ricefarms in India,

arnd from 0.917 to 0.923 for ricefarms in Melaysia (Tamin 19793,

-

Considering the dummy variables for the groups of farms (large and
small farms, and owners and sharecrcppers) in the model, all the
coefficients on D (farm area) had positive signs; however, only in

column (3) was the coefficient D_ statistically significant at the 10
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per cent level on a two-tailed t-test. There 1s thus a tentative

[

ndication that ’large’ farms are relatively more efficient than small

rn

arms, Unlike studies of farmers in India, which showed the relative
economic efficiency to be in favour of the small farms (less than 10
acres’ (Lau and Yotopoulos 1971), this study shows that large farmers
were likely to be relatively more efficient in their farming than small
farmers. From earlier parts of this study, it can be concluded that the
large farmers, are technically and economically more efficient. Thus
the second hypothesis that large and small farms are equally
economically efficient 1s again rejected a.though only very weakly so on

evidence from the profit function analysis.

Further, the coefficients of D; (owners) were not statistically
significant at the 10 per cent level on a two-tailed t-test. This
finding confirms the previous findings reported in Chapter 6, and
Section 7.3 in this chapter that sharecroppers were technically more
efficient but not economically more efficient in their farming than
owners, The third hypcothesis that owners and tenants are equally

economically efficient therefore cannot be rejected cn this evidence,

As agrorcmic, climatic and infrastructure conditions differ in
different regions, an attempt was made to capture the effects of the
regional differences by including dummy“variables for the recgions, The
dummies included in the model were D, (D, = 1 for Region 2 and D, = 0
for other regions) and D3y (D3 = 1 for Region 3 and D; = 0 for other
regions)., The results of the analysis are presented in Table 7.5. From
this table, it can be seen that the ccmputad F-values, tested at the 1
per cent level, indicated that not all regression coefficients were
equal to zero, The coefficient on the price of labour in the dry
season, and the coefficients on the farm size variable in both seasons,
were significantly different from zero at the 1 per cent level on a
one—tailed‘ t-test, This indicates that labour in the dry season and
farm area are important determinants of normalized profit. As expected,
the coefficients of D; were negative (and statistically significant at 1
per cent) indicating that farmers in Region 3 were relatively less
efficient 1in their farming than those in Regions 1 and 2. This finding

also conforms to the previous finding presented in Chapter 6, and
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Table 7.5

Cobb-Douglas Profit Functions and Related Statistics for

Different Regions for Sample Irrigated-Ricefarmg,
East Java, 1978*

Variables Wet season Dry season®
Intercept (In A) 0.818 0.665
Price of seed (ln S) D.141 -0.044
. (0.190)° (0.229)
Price of fertilizer (ln F) ~0.069) 0.271

(0.161) (0.369)
Price of labour (ln L) -0,010 -0, 480% %%
(0.201) (0.201>
Farm area (ln Z) 0.88F** 1,101%%%
(0,086) (0.094)
Region 2 (Dy) -0.033 -0.078
(0.161) (0.164)
Region 3 (D) -0.930"** -0, 819%**
(0,190 (0.211)
Fo. 01 46, 130°7 40, 122%%%
Degrees ofz;reedom ) 6/136 6/92
Adjusted R ; 0.66 Q.71
Sample size 143 99

'S, F, and L are the normalized prices of seed, fertilizer, and
labour, respectively. Z is the farm area.
*Figures in parentheses are respective standard errors.

¥%*% meantthat the t-statistics were significant at the 1
per cent level.

Two-tailed tests apply to the coeifficients of the dummy;
one-tailed tests to all other variables,

‘Two extreme observations were discarded in order to aobtain a
solution to the regression problem,
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Section 7.3 that farmers in Region 3 were technically and econcmically
less efficient than those in Regions 1 and 2. The fourth hypothesis can

again be rejected on this evidence.

From Tables 7.4 and 7.5, it can be seen that the value of the
adjusted R* in all cases turned out to be reasonably high. The included

variables explain 42 to 72 per cent of the variation in the logarithms

of the profits,

7.4 Concluding Remarks

It is now possible to draw together the varicus strands of this
chapter and provide an . interpretation of the results of the economic

performance of the <cample farmers. Based on the vresults and the
discussion presented 1in Sections 7.2 to 7.3, the following conclusions

can be drawn:

(a) It was found that large farmers, as well as being technically more
efficient, were also economically and relatively more efficient than
small farmers. The first hypothesis of 2qual economic efficiency can
thus be rejected,

(b) As well, it was also found that sharecroppers were not economically
more efficient than owners, Thus/the second hypothesis that cwners were

equally as efficient as sharecroppers cannot be rejected.

(c) With regard to each region, the different locations appear to have
substantial effects on the variation in technical efficiency and
economic efficiency, particularly Regions 1 and 2 relative to Region 3,
Unlike Regions 1 and 2, Region 3 is further away from the local source
of (agricultural) information which is located 43 km from the local
regency office (kabupaten). With relatively poor physical
infrastructure in Region 3, the access to such technology 1s also
relatively poor: therefore, farmers 1in this region are likely to be
technically and economically less efficient., In other words, if farmers
in Region 3 were sufficiently skilled in allocating their farm-inputs,
the inefficiency may not have occured. Thus, the third hypothesis that
farmers in each of the regions are equal in terms of economic efficiency

can be rejected,
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Although the above conclusions are somewhat tentative in terms of
the empirical evidence presented, they conform with the author’'s
judgment that most farmers in the study erea are responsive to their
economic  opportunities, and that they meke adjustments in their
resource~use, However, such a conclusion diverges from Schultz’s
hypothesis that there are no significant economies to be achieved when
farmers reallocate their resources, In the case of ricefarms, the
findings of this study suggest that, except for changes in the use of
labour (for large farms and in the dry season) and the use aof land (for
small farms), net farm income may still be increased and therefore a
greater agricultural cutput can be achieved than that which is currently
being obtained. This must be subject to the qualification that the

effects of risk and uncertainty have nct been considered.

It has been mentioned in the previous chapter that the Indonesian
Government has long considered rice production to be a key to

development, This. is mainly because rice is the staple food of
Irdonesia, Consequently, rice intensification programmes have been
operating since 1960. However, particularly after the end of the first
Five~Year Development Plan in 1974/75, the agricultural intensification
programme appeared to be causing a new problem, which is that the rich
farmers became richer and the small farmers as well as landless
labourers, bescame poorer (see, " for example, Gibbons et al. 1980).
Implicitly, the large farmers gaihed from technology and benefited from
the green revolution to a greater extent than small farmers, To
understand the wunderlying structure of such gains from technology,
particularly for rice growing, the ga:ins from achieving efficiency and
the distribution of profits of the sample farmers are discussed in the
following chapter. The effects of various (price) policies on. the
changes in output and the wuse of inputs, particularly for the most

efficient farmers, are also discussed.



CHAPER 8

FARM EFFICIENCY AND INPUT-QUTPUT PRICE POLICIES

8.1 Introductory Remarks

8.2 Output Supply and Factor Demand Functions

8.3 Elasticities of Output Supply and Factor Demand
8.4 Alternative Input and OQutput Price Policies

8.5 Concluding Remarks

8.1 Introductory Remarks

As previously mentioned, among the policy goals for agricultural
development in Indonesia are increased rice preoduction and a more equal
distribution of farm income amcng farmers. To attain these cbjectives,
the Indonesian Government has adopted policies with recard to rice and
fertilizer. In order to explain some of the effects of Government policy,
particularly the rice price policy, on output and on the use of mcdern
inputs and labour, it is necessaz/cy to carry out further aznalysis. In
particular, the analysis will be focused on the effect of the alternative

price policies on the changes in cutput. and the use of inputs.

In this chapter, an effort will also be made to relate the rindings
presented in the previous chapters to the Government policies on rice.
The discussion in this chapter is presented in five secticns. The first
section contains some introductory remarks. A discussion of the ZJoint
estimation of unit-output-price prorit functions and factor demand
functions is presented in Section 8.2. It contains the output supply and
factor demands cierived from the unit-output-price profit function
analysis. In Section 8.3 a discussion of the elasticities of output
supply and factor demand is presentecd while in Section 8.4 alternative
price policies are discussed in the light of these elasticities. The

conclusion is in Section 8.5.
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The hypothesis to be tested is that: Farm profits per unit of output
are not affected by changes in farm wages, the price of seed or price of

ferctilizer.

8.2. Output Supply and Factor Cemand Functions

Lau and Yotopoulos (1972) suggest that the estimaticn cf ocutput
supply and factor demand functions should be carried ocut under restricted
prefit maximization. Constant returns to scale for all inputs may also be
impecsed. To discuss this condition, equations (4.3%5) the uniz-output-—
price profit function, and (4.47) the factor demand functions, are

written as rollows:

m n
(8.1) ln'ﬂ* =1InA+ LB, 1n (c./pD) + I a, 1n Z‘,
SE ] J G=1 - 3
8 2 ( * x x
=C “:,)/n = = 2 . T
( ) 375 »33 ] 1, , , N

for inpur j, and where TII" is the normalized prorit ; A 1s the intercept

Py

incut i; » s th

)

of the normalized profit funccion; cy. is the price of
price of output; Zj. is the fixed input 3; c3*. 1s the ncrmalized price
Of input 3j; Xj. is the quantity of input J; and «, B, B" are the

parameters to be estimated.

The conditions of profit maximizaticn and constant returns to scale
can be achieved, using ecuaticns (8.1) and (8.2) if, and cnly iZI, Bj = ﬁ
and a4 = 1 respectively. To meet these ccnditions, the unit-output-
price profit function (cutput supply) and factor demand functicns shculd
pe estimated jointly by assuming that farmers mawimize vrerits subject to
unknown excgenods disturbances. Accozding to Lau and Yotcpoulos (1972),
the covariances of the errors of the profit function and the Ifzcror
demand equations corresponding to different farm grcups ars assured —o ke
identically zero. Following Lau and Yoctopoulos (1971, 1972, 1379), the
joint estimation of the output supply and factor demand functicns may be

carried ocut by the asymprotically erficient method suggested oy Zzlilner
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(1962) to allow relaxation of this assumption. The regression package
SHAZAM was used to perform the required restricted seemingly unrelated
regression estimations (White 1982). It should be noted that imposition
of the profit maximization and constant returns to scale constraints will
impose a bias on the parameters if these constraints do not exist in

reality.

The results of using Zellner's method are presented in Tables &.1
(for wet season) and 8.2 (for dry season). The first set of equations (1)
and (2) had the profit maximization restriction imposed while (2) and
(4) also had a restriction of constant returns to scale in all factors of
production imposed. Results of tests of the various restrictions imposed
in the model are presented in Table 8.3. A chi-squared test statistic was
used to test the validity of the restrictions implied by the hypotheses

of profit maximization and constant returns to scale. The test of profit
maximization involved testing whether the Bj from the normalized profit

function (equation (4.35)) and the B*i from the factor cdemand functicn

(equation (4.47)) were equal.

From Table 8.3 it can be seen tha: farmers in Regions 1 and 2 in
both seasons, wet and dry, and all farmers in the dry season appeared to
maximize profit in the short r{in, as indicated by the fact that the
calculated chi-squared values were less than the critical chi-squared
values at 0.01 level for the unrestrictad function versus the restricted
profit function. It can also be seen from Tables 8.1 and 8.2 that <he
significance of the wvariables in the normalized profit function was
increased when the restriction for constant returns to scale was imposed.
For example, column (1) in the wet season, in which the coefficient of
fertilizer was not significant with the profit maximizing restriction
became significant when the restriction of constant returns to scale was
also imposed on the model (equation (4)). Moreover, if parameters derived
from the unrestricted profit functions (Tables 7.4 and 7.5 in Chapter 7)
are ccmpared with restricted profit functions (Tables 8.1 and 8.2), it
can be seen that the estimation using Zellner's method with restrictions,
appears to produce better estimates since more signs were correct and

there was a greater number of significant parameters.
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Table 8.3

Tests of Restrictions of Coefficients of Restricted Profit
Functions for Sample Irrigated-Ricefarms, East Java, 1978*

Chi-squares tests

Equation Computed value Critical values
of chi-squares (0.01 level)

Wet season

15,44

13.79 11,345

S WD)

Dry seasaon

1 9.96
2 0.78

3 16,16 11,345
4 0.90 -

*The computed value of chi-squares were calculated using the
following formula: 2 (I,1~L2) . where L4 is the log likehood of
the restricted system and Lp is the log .ikelihood of the
unrestricted system (J,B. Guise, personal communication, 1983),
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As expected, from Tables 8.1 and 8.2, the coefficients of the price
of seed and fertilizer, and the labour wage were negative, indicating a
negative relationship with unit-output-price profit; and the coefficient
of the fixed input, land area, was positive. For example, column (4) was
restricted to constant returns to scale and, in the dry season, the
coefficient of the price of fertilizer was -0.13 (statistically
significant at the 1 per cent level on a one tailed t-test), implying
that a 1 per cent increase in the price of fertilizer would reduce the
unit-output-price profit by 0.19 per cent.

It can also be seen from Tables 8.1 and 8.2 that the unit-output
profit elasticities for rice in the dry season show that rice supplies
were more sensitive to changes in input prices than those in the wet
season. This is indicated by the Bi which varies from -0.65 to -0.69
in the dry season and -0.25 to -0.65 in the wet season. A similar result
has been obtained by Sugianto (1982) for rice farmers in West Java (-0.56
in the dry season 1979), by Adulavidhava et al. (1979) for Thai farmers
(-0.88) and by Tamin (1979) for Malaysien farmers (-0.98). Moreover, the
farmers' demand for fertilizer 1is also sensitive to changes in rice
prices, whereas the demand for seed is less sensitive to the output-price
changes. For example, the ccefficient on the price of labour (labour
wage) 1in column (4) of Table 8’2 for the dry season, which was -0.24
(statistically significant at the 1 per cent level on a one-tailed t-
test), indicates that a one per cent increase in real wages reduces the
unit-output~-price profit by 0.24 per cent. The coefficient of labour was
always negative and greater than the coefficient on the price of
fertilizer, and in all cases, it was greater than the coerfficient on the
price of seed. This indicates that unit-output-price farm profit 15 more

sensitive to wage changes than the price of seed and fertilizer.

It is of considefable interest that the unit-output-price farm
profit elasticities for rice with respect to land input (farm area)
exceeds 0.89 in the case of imposing the profit maximization restrictions
only. This means that within the range of farm sizes studied, an increase
in farm size by one per cent would have approximately a 0.89 per cent

impact on unit-output-price farm profits.
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Finally, on the basis of results presented in Tables 8.1 and 8.2,
own— and cross-price elasticities for inputs and cutput can be measured.

These will be discussed in the following section.
8.3. Elasticities of OQutput Supply and Factor Demand

In this section the own-and cross—-price elasticities for inputs
(derived from the factor demand functions) and outputs (derived from the
output-supply functions) are presented. The formulae presented in
equations (4.49), (4.50) and (4.51) were used to calculate own- and
cross-price elasticities for inputs, and equation (4.54) was used to
calculate elasticities for output. The cobjective of the analysis was to
assess the implications for the policies of subsidizing fertilizer and of
supporting the price of rough rice. In eddition, alternative policies on
subsidizing seed and supporting the labour wage will be examined. Results
of the analysis are presented in Tables 3.4 and 8.5 for the wet and dry
seasons respectively.

As expected the ccefficients have the correct signs, negative with
respect to own price and positive with respect to output price. The
cross—price elasticities both for output supply and factor demands were
negative, suggesting that all thé variakle factors are complements. The
output supply was inelastic (varied frcm 0.47 to 0.67) with respect to
the price of rough rice. A 10 per cent increase in the price of output
can be expected to increase output supply only by 5 to 7 per cent.
Compared with other studies, the output supply elasticity with respect to
the price of rough rice in the study arez was similar. For example, Tamin
(1979) found that the output supply elasticity for Malaysian farmefts was
0.417 and Sugianto (1982) found that it was 0.60 in the dry season 1979

and 0.46 in the wet season 1979/80 for farmers in West Java.

For the wet seascn of 1978 and the dry season 1978, the own-price
elasticities of the variable inputs were elastic. For seed, the own-price
elasticities varied frcm -1.02 to -1.05. For fertilizer, the own-price
elasticities varied from =-1.18 to -1.24. For labour, the own-price

elasticities varied frcm -1.38 to -1.45.



The Own- and Cross-Price Elasticities of Qutput and lnputs

Table 8.

4

of Sample Irrigated-Ricefarms, East Java, Wet Seascn 1978°

Price of Price of variable inputs
Variables rough rice Land

Seed Fertilizer Labour

All farms
Rice supply 0.244 -0.018 -0,181 -0.045 1,000
Seed demand 1.244 -1.018 -0,181 -0.045 1.000
Fertilizer demand 1.244 ~-0.018 -1.181 -0.045 1,000
Labour demand 1,244 -0.018 -0,181 -1,045 1.000
Farms in Regions | and 2

Rice supply 0.467 -0.037 -0.191 -0.239 1.000
Seed demand 1.467 -1,037 -0.191 -0.239 1.000
Fertilizer demand 1.467 -0.037 -..191 -0.239 1.000
Labour demand 1,467 —0.937 -3.191 -1.239 1.000

*Based on the estimates presented in columns (3) and (4)

presented in Table 8.1.
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Table 8.5

The Own— and Cross-Price Elasticities of OQutput and Inputs
of Sample Irrigated-Ricefarms. East Java, Dry Season 1978°

Price of Price of variable inputs

Variahles rough rice Land
Seed Fertilizer Labour

All farms
Rice supply 0.671 -0.060 -0.235 -0.376  1.000
Seed demand 1,671 -1.060 -0.235 -0.376 1,000
Fertilizer demand  1.671 -0.060 -1.,235 -0.376 1,000

Labour demand 1.671 -0.060 -0.235 ~-1,376 1.000

Farms in Reqions | and 2

Rice supply 0.468 -0.034 -0.191 -0.243 1,000
Seed demand 1.468 -1.034 -0.191 -0.243 1.000
Fertilizer demand  1.468 ,-0.034 -1,191 -0.243 1,000
Labour demand 1.468 -0.034 -0.191 -1.243  1.000

fBased on the estimates presented in columns (3) and (4)
presented in Table 8.2,
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Among the variable inputs, labour appears to be most sensitive in
both seasons. For example, in the dry season (equation 1 in Table 8.2), a
10 per cent decrease in the labour wage rate would result in a 3.8 per
cent increase in output supply. This result indicates that the demand
elasticities for labour are higher than that for seed and fertilizer for
farms in Regions 1 and 2 (in both seascons) and for all farms in the dry
season. This implies that unit-output-profits are more sensitive to the
changes in farm wages rather than the changes in the price of seed or
fertilizer. This is not surprising since labour is a major share of the
inputs intc rice farming operations. Thus, the hypothesis that farm
profits per unit of output are not affected by changes in farm wages, the

price of seed or price of fertilizer can be rejected.

Finally, as has already been mentioned in Chapter 4, the demand
elasticities, referred to by Lau and Yotopoulos (1972, p.l7), must be
interpreted mutatis mutandis, that is, a change in one input will always
be followed by an adjustment toward the optimal use of other inputs and
cutput. Thus, the interpretation of the demand elasticities is differenc
from the conventional ceteris paribus elasticities. The conventional
elasticity shows a change in the dependert variable as a result of a one
per cent change in an independent variable while other independent

'
variables remain unchanged.

On the basis of the results presented in Tables 8.4 and 8.5,
consideration can now be given to alternative policies to support rice

production. These are discussed in the following section.

8.4. Alternative Tnput and Qutput Price Policies '

Twé main price policies have been used by the Indonesian Government
to increase rice production. They are a subsidy on fertilizer use and on
rice production. The rice price support policy, involves procurement of
rice at harvest time at an announced price. This policy provides ceiling
prices and floor prices in order to give some incentive to farmers to
increase their production. The Government buys rice immediately after
harvest, when supply is in excess of market needs, and sells it during

the course of the season. Since fertilizer is one of the most important
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inputs and is needed to increase rice productivity, a fertilizer policy
was also found to be necessary. These pclicies were implemented as part

of the intensification programme introduced in the 1960s.

Several techniques can be used to assess the merits and weaknesses
of the input and output policies. BRarker and Hayami (13876) have examined
the relative efficiency of output price support and a fertilizer subsidy
in the case of the Philippines rice economy by applying a partial
equilibrium model. They found that the net social benefit produced by the
price support policy was negative due to higher Government costs. In
contrast, the total social benefit was quite large. Barker and Hayami
indicated that a fertilizer policy was more effective than an cutput

price support policy.

Cn the other hand, by using a profit function model, Sidhu and
Baanante (1979) found that an output subsidy was more effective in
obtaining an increase 1in wheat productivity than a fertilizer price
subsidy. They jointly estimated profit and factor demand functions for
Mexican wheat varieties in the Indian FPunjab using cross—section data.
Similar results, using similar tcols of analysis (profit functions),have
been obtained by Tamin (1979) for rice farms in Malaysia, by Adulavidhaya
et al. (1979) for rice farms in Thailand, and by Sugianto (1982) for rice

farms in West Java, Indonesia.

In this study, an effort has been made to determine the effects of
various price subsidies on output and on the use of inputs. Following
Sidhu and Baanante (1979), Tamin (1979), Adulavidhaya et al. (1979), and
Sugianto (1982), the unit-output-price orofit function is also used in
this study to examine these impacts.

The effects of the different policy alternatives on the output of
rice and on the use of inputs are calculated on the basis of the own- and
cross-price elasticities, presented in Tables 8.4 and 8.5. These effects
have been calculated for all farms and farms in Regions 1 and 2. The

results are presented in Tables 8.6 and 3.7.



Effects of Various Input-Qutput-Price Policies on the Changes in

Table 8.6

Qutput and the Use of Inputs of Sample Irrigated-Ricefarms

East Java, Wet Season 19782

Policy alternative

Percentage effect on

Use of

Use of

geed Fertilizer Labour

Use of Rough rice
output

% subsidy in price
of rough rice

% subsidy in price
of seed

% subsidy in price
of fertilizer

% subsidy in price
of labour

% subsidy in price
of rough rice

% subsidy in price
of seed

% subsidy in price
of fertilizer

% subsidy in price
of labour

All farms
1.244 1.244 1.244
1.018 0.018 0.018
0.181 1.181 0.181
0.045 0.045 1.045
Farms in Reqgions | and 2
1.467 1,467 1,467
1,037  0.037 0.037
0,191 1,191 0.191
0.239 0.239 1,239

.244

018

131

.045

467

.037

191

. 239

%Based on the estimates presented in Table 8.4,
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Table 8.7

Effects of Variougs Input-Output-Price Policiegs on the Changes in

Output and the Use of Inputs of Samwple Irrigated-Ricefarms,

a
East Java, Dry Season 1978

Percentage effect on
Policy alternative

Use of Use of Use of Rough rice
seed Fertilizer Labour output
All farms

1 % subsidy in price

of rough rice 1,671 1.671 1.67. 0.671
1 % subsidy in price

of seed 1.060 0.060C 0.060 0.060
l % subsidy in price

of fertilizer 0.235 1,235 0.235 0,235
1 % subsidy in price

of labour 0,376 0,376 1.376 0.376

Farms in Reqions | ard 2

1 % subsidy in price

of rough rice 1,468 1.466& 1.463 0.463
1 % subsidy in price-

of seed 1,034 0,034 0,034 0.034
1 % subsidy in price ’

of fertilizer 0,181 1,191 0,191 0.191
1 % subsidy in price

of labour 0.243 0.243 1,243 0,243

%Based on the estimates presented in Takle 8§8.5.
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It can be seen from Tables 8.6 and 8.7 that the output subsidy
induced a greater-output than policies which subsidize seed, fertilizer
or farm wages either in the wet season or dry season. For example, a one
per cent increase in the price of rough rice would cause an increase of
0.25 per cent in the quantity of rough-rice supplied, and an increase of
1.25 per cent in the amounts of seed, fertilizer and labour used in rice
production for farmers in the wet season. This finding is in line with
the results reported by Sugianto (1982) for the case of farmers in West
Java. He found that a one per cent increase for the price of rough rice
caused an increase of 0.46 per cent in the quantity of rough «rice
supplied, and an increase of 1.46 per cent in the amounts of seed,
fertilizer and labour used in rice production in the wet season 1975/80.
For farmers in the dry seascn, a one per cent increase in the price of
rough rice caused an increase of 0.67 rer cent in the quantity of rough
rice produced, and an increase of 1.67 per cent in the amounts of seed,

fertilizer and labour used.

Thus, from Tables 8.6 and 8.7 it can be seen that a subsidy on the
output price would be likely to generate a greater output than an
equivalent percentage subsidy on wages or fertilizer. However, it should
be noted that the elasticities were derived from cross—section data and a
restricted profit function and ,as such may 'overstate' the short-run
responsiveness because of their long-rur character and the effects of the

imposed restrictions.

8.5. Concluding Remarks

Output supply and factor demand runctions, elasticities of ‘cutput
supply and factor demand and the effects of alternative policies for
subsidizing output and inputs have been discussed in the chapter. For
the analysis, use was made of the unit-output-price profit function. The
hypothesis that farm profits per unit of output are not affectsd by
changes in farm wages, the price of seed or price of fertilizer was

tested and rejected.

Rased on the results of the analysis presented in Sections (8.2) to

(8.4), the following conclusions can be drawn:



Firstly, it was found that a subsidy on the price of rice will
induce a greater output response than a subsidy on input prices.
Secondly, among the variable inputs (price of seed, fertilizer, and
wages), a subsidy on farm wages would give the greatest incresse in
output from a given percentage subsidy followed in effectiveness by a
subsidy on the price of fertilizer and then the price of seed. It should
be noted that the results of the analysis derived from the unit-cutput-
profit function are, basically, par-ial and therefore nothing is
indicated in relation to the gains and losses of producers, consumers and

government .

However, care should be taken when interpreting the above

conclusions, because:

a) These conclusions are based on the analysis of the unit-output-
price profit function using cross-section data. The elasticities derived
from this analysis are not likely tc be representative of short-run
varameters. Since they are estimated from cross-section data, the only
apprcpriate interpretation is that the elasticities refer to longer-run
responses expected after adjustment of several years to price changes.
Given that the elasticities are also ncrmative in character, having been
derived from the restricted profit function, it is 1likely that they
'overstate' the true short-run responsiveness.

p) Even though a subsidy on farm wages will induce increased rice
production, the implementation of such a subsidy 1is probably more
difficult ccmpared with a subsidy on price of rice and fertilizer.

c) In fact, the policy makers in Indonesia have realized that both
price supports and input subsidies (particularly a fertilizer subsidy)
cannct” be considered separately. The Government buys rice immediately
after harvest and sells it in times of shortage. By doing so it aims to
even out price fluctuations and also to provide incentives to farmers to
produce greater levels of output. On the other hand, the Government fixes
the on-farm prices of the various types of fertilizers (mainly urea and
triple-super-phosphate) at a lower level than it pays for purchasing them
either frcm domestic or external sources of supply. The cost of these two

policies has become a severe Dbudgatary burden. For example, the
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Government cost for the rice support policy has increased from 29,000
million rupiah in 1970/71 to 332,600 million rupiah in 1982/83, a lo-fold
increase in 12 years. The Government cost for the fertilizer subsidy has
also increased, annually, by 118,000 million rupiah from 1970/71 to
1981/82.

Based on this information, it is clear that the combined policies (a
support price and a fertilizer subsidy) have been implemented
simultaneously by the Government of Indcnesia due to the reason that they
complement each other. On the one hand, individual producers,
particularly large farmers, tend to gain most from a rice price policy
because of the high proporticn of production marketed. Alternatively,
small farmers would tend to gain most from a fertilizer subsidy because

of the small proportion of the rice procuced which they market.



Chapter 9

FARM EFFICIENCY AND DISTRIBUTIONAL PERFORMANCE

9.1 Introductory Remarks
9,2 The Distribution of Profits

9.3 Landholdings, Farm Efficiency and the 2Jistributiaen
of Profits

9.4 Concluding Remarks

9,1 Introductory Remarks

It is apparent that the benefits from agricultural technologies
have not been shared equally amongst groups of farmers or between

regions in an area (Byres 1972, Gibbons et al. 1980, Even where
agricultural technoclogies, such as high-yielding varieties, have been
successful in terms of area and producticon, the benefits cannot be said
to be ’automatically’ equally distributed. The distribution of benefits
would appear to depend very much on the distribution and ownership of
operational landholdings, distribution of the input applications per
unit of land, and the different yield responses from the various levels
of input applications per unit of land from cne group of farms to
another (Kalirajan 1980), In other words, the distribution of profits
is largely determined by the distribution of ownership of the

operational holdings and by different levels of efficiency on farms,

In previous chapters, it was shown that large farmers ware
technically and economically more efficient than small farmers. Farmers

in Region 3, which had a relatively poor physical infrastructure and
environment, were technically and economically less efficient than those

in Regions 1 and 2.
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In this chapter, an effort will be made to relate the above
findings to the objectives of t