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‘FOREWORD

The Ministry of Food and Agriculture of His Majesty’s Government of Nepal is
pleased to cooperate with the Agricultural Development Council in the Project “Train-
ing Nepalese in Agricultural Research and Development Planning™. This Project bas
been made possible by substantial financial support from the U.S. Agency for Interna-
tional Development (USATD), while the Agricultural Projects Services Center (APROSC)
provides management services in implementation.

One of the most important components of this Project is advanced training, at the
Masters and Ph.D. levels of young professional staff of Ministry-related institntions,
Up to now, more than forty A/D/C fellows have been selected for advanced. training in
Asia, Australia and the U.8.A. Most of them have written a thesis based on theirresearch
in a particular problem-area in Nepal’s agricultural and rural development. In addition
this Project sponsors problem-oriented research activities, which are carried out by the
staff of Ministry related institutions with the cooperation of AfD/C staff.

The purpose of this Research Paper Series is to make the results of these research
activities available to a larger audience, and to acquaint younger staff and students with.
advanced methods of research and statistical analysis. With more than 0% of our
population being dependent on agriculture for their livelihood, it is hoped that the publi-
cation of this Series will stimulate discussion among policy-makers and thereby assist in
the framing of policies which. are suitable to the development of Nepal’s agriculture

The Ministry of Food and Agriculture appreciates the efforts of Dr Shaoc-er
Ong and Dr. Veit Burger, the A/D/C staff in Nepal, and of Dr Ram Prakash Yaday,
the Executive Director of APROSC, in making the publication of this Research
Paper Series possible

February 1980 " Bed B. Khadka
Secretaty N
Ministry of Food and Agnculture

The views expressed in this Research Paper Series are those of the authors, and do not
necessarily reflect the views of their respective parent institutions.

“The Council supports teaching and research related to the ecomomic and human
problems of agricultural development, primarily in Asia”.
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THE IMPACT OF MODERN VARIETIES OF RICE ON FARM INCOME AND
INCOME DISTRIBUTION IN TWO DISTRICTS OF EASTERN TARAIL,
NEPAL

Bﬂérat B. Karki+
ABSTRACT

The study aimed to identify the relationship between the adoption
of modern varieties of rice (MVs) and farm size and to compare the
levels of inputs use and productivities of MVs and traditional varieties
(TVs). Differences in the composition of total labor (hired and family)
while preducing MVs and 1IVs were also examined in the process of the
study. The Constant Elastieity of Substitutien (C.E.S.) production
function was used to test whetzer the elasticity of substitution (o)
between labor and capital, which indicates changes in relative factor
shares, differed in the two production technologies.

It was found that farm size and adoption of MVs were independent.
Though the cost of inputs was higher for MVs than for TVs, a relatively
higher yield per hectare from the MVs resulted in a higher net income
for the adopters of the new technology. The absolute share of hired
labgr ?as higher for the MVs compared with traditionally produced
varieties, :

The elasticity of substitution (g) did not differ significantly
between the two production technelogiés, The results imply that the
new technology is neither labor nor capital biased, that is, there is
no difference in the relative factor shares in the two production
processes.

INTRODUCTZON

There seems to be general agreement that in irrigated conditions
modern varieties of rice (MVs) are higher yielding than traditional
varieties of rice (IVs). However, opinions are still divided on some
issues such as welfare and employment implicatioms of cultivating MVs.
There are some authors {e.g. Falcon 1970, Johnston and Cownie 196?,

* Bharat B. Karki is an Ecocnomist at the Agricultural Projests
Services Centre, Kathmandu, Nepal. This paper is based on the
author's M.A, thesis (Rarki 1979) submitted to the School of
Economics, University of the Philippines at Diliman, .
vhere he studied as an A/D/C/ _fellow from 1977 to 1979. The
thesis was completed under- the guidance of Dr. John C. Flinn,
Agricultural Economist at the International Rice Research
Institute, This study was conducted with the support of the
Agricultural Development Council and the Intexrnaticonal Rice
Research Institute, |
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and Wharton 1969), who argue that the introduction of MVs set in
process a polarization of rural communities into large commercial
farmers and landless peasants. These writers argue that mechanization
and adoption oerVs go together and the new technology (inorganic
fertilizer and MVs) has a farm size and a labor saving bias, which
ultimately results in the declining relative share of labor as
compared with capital

However, contrary to their observaticns, it has alsc been
reported in Asia that farm size did not influence the adoption of MVs
and fertilizer use (Barker and Herdt 1977). With regarﬁ to employment,
the new technology is more labor intensive (ADB/Menila 1977) and the
proportion of hired labor in the total labor requirement is higher
(Roummasset 1979) when compared with TV practices., Subsidized insti-
tutional credit for mechanization, which stems from government poli-
cies, is one of the main reasons in accelerating the process of
mechanization in Asia (Binswanger 1979). -

In the Agricultural Development Plan of Nepal (HMG 1974), it is
clearly identified that the main basis for economic development in the
country will be through inereases in agricultural productivity. The
plan further asserts that strategies adopted to increase agricultural
productivity will be evaluated on the basis ¢f their contribution to
lessening income disparities between regions and among people. In the
above context, the government of Nepal has given increased attention
to the popularization .of modern varieties through professional support

prices and extension programs.

Congsequently, the area pf MV rice in the total rice area is .
increasing ammually as shown in Table 1. Although the proportion of
MV rice in the total rice area has not exceeded 23 per cent, the
absolute area under MVs is over 200,000 hectares. It draws attention
towards some important issues such as:

a) What class of farmers are growing MVs 17

b) Is the profit from MVs higher compared to that from the

TVs ? ’
c) I1f profit is higher, how is it divided between labor and
other factors of production ?
This paper, as such, is an attempt to address these issues.
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Table 1l: Area under Modern Varieties of Rice, Nepal, 1965-79

{area: '000 hectares)

Rice % of MV in Total %.Of rice

Fiscal Yeaxr* total rice | cropped ﬁgxfoizg
MV Total area area a§E;
1965/66 6.3 1111 0.6 1595 55.7
1%66/67 13.4 1100 L.2 1591 55.2
1967/68 26.1 1154 " 2.3 2092 55.2
1968/69 43.2 1162 3.7 2137 5a4.4
1969/7¢ 50.3 1173 4.3 2133 53.5
" 1%70/7) 67.9 lisz - 8,7 2231 53.0
1971 /72 8l1.6 1201 6.8 2265 53.0
1972/73 177.90 1142 15.5 2235 51.1
1973/74 205.0 1227 16.7 2328 52.7
1974/75 222.6 1239 17.9 2264 52.4
1%75/7¢ 216.4 1256 17.2 2410 52.1
1976/77 220.3 1262 17.5 24286 52.0
1977/78 290.5 124 23.0 2481 50.9

1978/79 212.6 1263 16.8 n.a. -

Source: Agricultural Statistics of Nepal, 1972, 19277.
'

Notes: MV = Modern Variety
n.a. = Not available
* = The Nepalese fiscal year starts approximately on
16 July- .
_METHODOLOGY
.3

Morang and Sunsari districts in south Kosi Zone of the Eastern
Tarai were selected for this study. Greater accessibility of the
region, a higher rate of adoption of MVs and increased mechanization
were the main factors considered in the selection of these districts.

To ensure that observations were derived from all types of farms
in the sample, the following three criteria were considered as a basis
for the seleection of sample area:

i) Degree of adoption of MV paddy seeds and fertilizer;
ii) Degree of mechanization; and
. #
iidi) Distanece from highwayf:gﬁf%% to the market.



" The Panchayats (lecal level administrative unilts) which used more
cf MV paddy seeds gnd fertillzer than the average oneg, were listed
among the adopter category of the Panchayats. Any housechold cultivat-
ing a parcel of MV paddy crop (irrespective -of the size of the pareel)
was considered an adoptex.

Farmers adopting MV paddy used mere fertilizer and other purchased
inputs, and the preduetivity of these inputs tends to inerease in
irrigated condltions. For this reason, irrigatlon pumpsets are becoming
an lmportant form of mechanization in the rural area. Accoxdingly,
data on irrigation pumpsets are conslderad. -

During the survey it was found that tractors were used more for
tiansportation and less for land preparation. Thus tractors were not
ineluded in the study.

MV rice is harvested in the latter part (September-October) of the
wet gseason. Thus, the quality of grains deteriorates if it is not
dried properly and dilspesed of in the market. Aceesaibility of the
magkot is, therefore, an lmportant fagtor determining the adeption of
MVs.

Eight sampling strata were identified based on these threa
eriteria (Figure 1).

Distanes-
from Highway Punpseats Varietcy Strata No.
MV 1
Yes-::::::::i::::j ,
™ 2
Near

MV

Far L

Figure 1. Tree Diagram of Sampling Strata
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No pbuervationy were touad in the sevVeath stracum as 4t vay
difficult te leedte a place where MW vere prom and puap b ‘were
used that way alse avay from the highways, Feem the gepaiaine soven
strata, o totul of 180 faemers woere loterviewed fzoem Qetoboer to
December, 1978, nsing a questionnudre prepared by the roscavcher, The
questionnaize ineluded infosmation on farm production, laber woquires
merta, iaput easts, cte,

RESULTS

general charavteypiatics of the Sample Park Hougohold.

The existing cfopping pattern in the survey ures ls very mueh
mensoon dependent and subsiatence erlenced aded a iavge portion of the
eropped area for most of the year is widey foedgralns 1ilke paddy,
wheat and wmaize. The important eash crops prowa are sugareape, oil-
soeds and jute. The most ecmmon cropping practieey nre as follweyu:

Upland
a4) Jute and oilseeds

b)Y Maize and eilyeeds
Lowland

) Early and late paddy

b) Early paddy and wheat

£) Jute and late paddy

d) Maize and paddy

u) Paddy

£) Bugarcatie

Many teaditional varicties of paddy are found 1 the survey avea
while IRS, IR?0, Jaya and Masuli are gome of the populur varletles of
MV paddy adoptued in the area,

Formal schoolify of the faFm operufors was found to be 5.2 years
o Ehe avedage (Table 2). The averase Eaily sige is B.5 and depen-
dency ratio (number of famlly memburs not werking on the farm divided
by tetul Fumily membery) 1w 0.5, On the oxtension seeno, the extuision
agunty visited the farms botween h,ﬁﬁd E_times on Jaf average it g
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year, while the farmers visits to the extension apents were also 4 and
5 times on the average in a year. The 171 responses on credit showed
that 10l farmers borrowed from institutional sources, while 60 borrowed

from private sources,

Table 2: General Characteristics of Sample Farmers

Characteristic Average

Family Size

Full time on farm {(adults)

Part time on farm {adults)

0ff the farm (adults) ’
Children under 10 years

Family members above 60 ysars

Formal schooling of the operator (years) .
Visits by extension agent (times)

Farmer's visits to the extension agent (times)

W - [\e -]

4 v a2

.
e M WH A

= 8 n

-

Source: Field Survey.
Adoption of MV and Tncome/Expenditure 2nalysis

Farms were classified on the basis of farm size and adoption
(Table 3). Three categories of holdings were identified namely small
(equal to or less than 2.7% ha), medium (2.71 to 6.77 ha) and large
(greater than 6.77 ha). The initial unit of measurement of land was
the "bigha', which is equivalent to about 0.67 ha.

Table 3: Sample Farms Classified by Farm Size and Adootion of
Modern Varieties

Bumber of farms growing

Farm Size - . T W Total
Ho. | % No. | % No. | %
Small (f 2.71 Ra} .36 42 50 58 86 100
Medium (2.71 to 6.77 ha) 24 39 38 61 62 100
Large {;?6.77 ha} 1o 59 i3 41 32 100
Total 79 44 101 56 180 100

Source: Field Survey.

Note: Computed Chi~square value 3.95 with 2 d.f. is less than
tabulated value of 5.99, and therefore is not statis-
tically signaficant at the 5% level of confidence.

-

TV = +traditional variety

MV modern variety

<4<



A Chi-square test indicated that farm size and the adoption of
MVs are not related, i.e., in the survey area larger farms are not
more likely to adopt MVs than smaller farms. On the contrary, the
proportion of small farms having adopted MVs is higher (58%) than that
of large farms (41%) but this difference is statistically not signi-
ficant. Hence it is concluded that farm size and adoption of MVs are
independent of each other. ‘

An income and expenditure statement per hectare of MV and TV rice
was prepared. On the income side, the wvalue of paddy produced per
hectare was computed. The expenditure side includes three cost
conponents namely: capital; intermediate inputs; and labor. Capital
cost comprises tractor cost, bullock power cost, irrigation pump cost,

land rent and land tax. Cost of seeds, fertilizer, farm yard manure
and herbicides were treated as intermediate input costs. Labor cost

consisted of hired as well as family and exchange labor costs. Family
owned resources were valued at the market prices Purchase and sales

prices were used for other purchased inputs and output sold in the
market.

The statement on cost of production and income is presented in
Table 4. The yield per hectare of the MVs is 42 per cent higher than
that of the TVs and the difference is statistiecally significant.

" Further, it was found that the expenises incurred for inputs like -
irrigation, tractors, fertilizer, ete., are higher for MVs than for
TVs.

Land rent and tax was attributed to all crops grown in the parcel
of land in the survey year. The cropping intensity of the parcels in
which MV paddy was cultivated was higher than in tkKe TV cultivated
parcels, which resulted in a lower land cost for MV paddy. Farmers
cultivating MVs used more fertilizer and irrigation water, which
raised their costs for growing MVs. Consequently, the cost of produc-
tion of MVs are 56 per cent higher than for TVs. But, the vield
ad%antége more than offsets the higher cost of production for MVs and
thus has resulted in a 22 per cent higher net income per hectare for
the adopters of the new technology.

The average yields of TV paddy from 1973/74 to 1978/79 for the
Tarai and Nepal were equivalent to 1820 kg and 1920 kg per hectare,
respectively (HMG 1978). The yield estimated from the survey data is
1888 kg for TVs and 2708 kg per hectare for MV paddy. The price of MV
paddy is Rs 1.19 as compared to Rs 1.23 per kg of TV. Since MVs are
harvested during the wet seasen, farmers were gelling MVs at a
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Table 4: Costs of Production and Income per Hectare of
Traditional and Medern Varieties.of Rice (Rupees)

Variety
Traditional Modern
Capital Cost (Rs) . ' 363 570%
Land rent and tax 100 80
Bullock Power - 234 240
Irrigation 12 62
Tractor 17 188
Intermediate Inputs (Rs) 15Gkkw 3G2%kk
Seeds ,‘. 126 - .136
Farm yard manure 28 101
Fertilizer 4 155
Labor cost (Rs) G21%kww g3 7waw
Total cost (Rs} ’ 1,182%%% 1,799%%*
vield (kg/ha) ' 1,888%*% 2,708k
Price {Rs/t} 1,230 1,190
Gross Income (Rs) ) 2,322 3,223
Net Income (Rs) : " 1,180 1,424
Sample size . 79 loi

Source: Field Survey.

Note: t-tests were only performeq for the major cost components.

L33
*® 'k
*

Significant at 1% level
Signifiecant at 5% level
Significant at 10% level

-

nan

Exchange rate 1 USS = 12 Nepalese Rupees (Rs) at the time
of the field survey.

slightly lower price compared to TVs because the moisture content of
MV paddy is above the normally acceptable level of 15 per cent,

ramily and Hired Labor Compesition in the Totel Labor Regulreoments

Labor is defined as total adult man-days engaged on the farm,
A distinction was made between hired and family labor while entering
the responses of farmers Into the questionnaire. Family labor also
includes exchange labor. Comparative figures of labor usage in
different Ffarming operations are presented in Table 3 for MVs and TVs.

<6<
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From Table 5 it can be seen that MVs require substantially (26%)
mere labor than TVs (i.e. 135 days vs. 107 days per hectere). Most of
this additional.labor, however, is required in pre-harvest and harvest
operations, while labox -use in land preparation and crop establishment
is roughly equal for MVs and TVs. Comparing family with hired labor
one finds that hired labor is used in wmuch higher proportiocns in MVs
(78%) compared with TVs (56%), even to the extent that total family
labor declines absolutely from 47 days to 29 days per hectare when one
shifts from TVs to MVs, while hired labor increases from 60 to 106
days. Only in the pre-harvesting operation does family labor not
decline absolutely; there, it increases slightly fxom 3.6 days to 3

Table 5: Labor Inputs per Hectare (in man-days) for Traditional
and Modern Varileties of Rice

- Varlety
Task and Labor Source - .
Traditicnal { & Modern Y

Land preparation .

Family and exchange T 19, 9%%% 58 12,9%%%x 37

Hired _ 13,6%¢% 41 22.0%%% 63

Total 33.5 100 34.9 100
Crop establishment

Family and exchange 10, 7ex 45 5, 3%% 20

Hired 13, Ihew 55 21.6%*x% 80

Total 24.0 100 26,9 100
Pre-harvest ) .

Family and exchange - 3.6 37 5.0 . 23

Hired Go2%wk 63 16, 4%kk* 77

Total G Qe 100 21.?*** 100
Harvest )

Family and exchange 12, 9% w 32 G.2%%kx 12

Hired T 26.,9%% 68 45, Gekn 88

Total ’ 39.8% 100 51.8% 100
TOTAL .

ramily and exchangeE/ 47.1 32 29.4 12

Hiredd/ ’ 60.1 68 105.6 . 88

Toktal . 107.1%x 100 ‘L35, Qww 100

Sample size ' 79 101

-

Source: Field Survey.

Note: a/ &t = test not used
**k = gignificant at 1% level
¥% = Significant at 5% level
* = Significant at 10% level
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days per hectare. The reason for this increase in family labor is
that modern varieties require more careful weeding and that the
required timeliness of weeding and its spread throughout the crop-
growing period favor the use of family labor.

The gross income from cultivating MVs in a hectare of land was
Ra 3,223 as against Rs 2,322 for TVs (see Table 4). With the increase
in the gross income from MVs the marginal utility of not engaging in
hard labor increases relative to the marginal utility of additional
income which has led to the substitution of family labor by hired
labor in producing MVs (Roumasset 1979).

Labor's share is defined as the wage rate multiplied- by the
quantity of labor used. Table 6 provides a compariscom ont how the
share of hired and family ilabor differed between MVs and TVs. As
previously mentioned, although the use of family labor is lower for
MVs, total labor use is 26 per cent higher than that for TVs. Further,
the use of hired labor was 76 per cent higher for MVs compared with
TVs. The wage rate is slightly higher for MVs. The d;fférence can be
attributed to the inter-village differences in wage rates. The total
labor and hired labor share is 34 and 88 per cent.h1gher respectively
in the cultivation of MVs compared to TVs. ;

Table 6: Comparison of Labor Use {mandays and earrings) for
Traditional and Modern Varieties of Rice

) ‘ ' i - fériety

Labor Source and Cost — = -
Traditional Modern
Family and exchange labor 47.1 / 29.4
{man-days /ha) ) (100)2 (63)
Hired labor (man-days/ha) ) ' 60.0 . 105.6
(100} {176)
Total labor (man-days/ha) 107.1 © 135.0
(100) - (126)
Wage rate (Rs/man-day) 5.8 6.2
Hired labor cost (Rs/ha) "348 655
{100) (188)
Total labor cost (Rs/ha) 621 ’ 837
(100) (134)

Scurce: Field Survey.

Note: a/ Figures in parentheses are indices with. tradltlonal
varieties as base. =
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Distribution of Benefits from MV Cultivation between Laborers and

Capital Owners

Increased use of labor while cultivating MV rice does not neces-—
sarilv improve the lot of laborers relative to capital owning classes
unless the wage rates are adjusted upwards sufficiently to offset the
effect of increase in the return to capital. The elasticity of subs-
titution (g) between labor and capital provides a precise measure of

‘the change in the factor proportions and their returns in any produc-

tion technology. This parameter is defined as proportionate change
in factor ratio divided by proporticnate change in price ratio of the
inputs (Robinson 1973). Given a production function:

Y = f (LX)
where: L = Labor
K = Capital
the elasticity of substitution is defined as

g = du/u
dr/r

where: 1

L/K, the Labor Capital ratio
q/w, the factor price, ratio.

I

r

Unfortunately, in the Cobb-Douglas production function o is
equivalent to unity. Hence, to estimate the value of ¢ im two
different technologies, namely, traditional and moderm, a Constant
Elasticity of Substitution (C.E.S.) production function (Arrow et al,
1961) was employed and is given by: .

- 1/
0 =v [6KP + (1-6) L7P] ~ ° (1)

Where: Q = value added in output in monetary units (Rs/ha)
= technological or efficiency parameter
distribution parameter between labor and capital

Moo 4
"

= Capital, measured as the value of capital services in
monetary units
L = Labor, measured as the amount of total labor in
mandays
g = Substitution parameter between labor and capital,
where the elasticity of substitution (o) is defined as

- 1
i e (2)

(If p = 0; this function reduces to the Cobb-Douglas
Production Function).

C@I<



12

The above relation (2) can be estimated directly in loglincar
form uging the maximum likelihood method, although this is difficult.
To overcome this difficulty an indirzect method of estimation is
commonly used (Brown 1968). Assuming perfect competition in both
factor and product markets the estimating equation is glven by:

log (L/K) = ¢ log gl—§—§g + ¢ log (q/w) (3).

To test the equality of o between traditicnal and new technolo=
gles, equation (3) is estimated by using a dummy variable, and an
F-test (Rao and Miller 1972, Johnston 1972) ie employed to test
whether o between the MVs and TVe is significantly different. Thus
the equation to.be estimated is:

Y= ag oDk oz X b oy (xD)

Where: y = log (L/K)

G, = O log gl—§4§%.
&1 = Estimated regression coefficient of dummy D
(for intercépt)
@y = Estimated regression Coeffieclent of =z,
which is equivalent to ¢ of equation (3)
% = log (q/w)

ta = Egtimated regression Coefflcient for dummy D
(for slope of estimated line)

B=11f7TV

0 1f MV

i

For the estimation, the data were standavrdized in per hectare
units for all farms.

It should be recognized that in the survey it wag impossible te
collect information on the quality of land. The exelusion of this
variable together with the assumption that hired and family laber are
perfect sugstitutea are two factors, which contxlbuted a somawhat low
value of R (Table 7).

~Equation I refers teo estimation when a glope dummy 1s ineluded
while equation II refers to estimation when the slope dummy is
excluded. The F-ratio for both repgressions is highly signifieant,

If the prices of inputs change, the £irm will bubstitute the
relatively cheaper input for the more expensive one., Thia profite

’ , 30<
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Table 7: Regression Parameters to Test the Change in Elasticity
of substitution (o)

metad Dependent variable: 10§ (L/R)
Batimated - Regression
Parameter | varsable =
I II

%0 intexcept -.438 -.447°
ak intercept dummy -.033 ~.014

2 elasticity of < W 37LAAE 2G6Wk%
a substituition {.051) {.034)

3 slope dummy =.132%% -
: {,069)
" .298 © 287
No. of coksexvations 180 180
Residual sun of aquares (RSS) 8,75 6.89

F - ratio 26, 5Q%N* 37,37Th%%

Note: (Figures in parentheses indicate standard errars)
¥*¥® = Signlficant at 1% level
%% = Significant at 5% level
* = Significant at 10% level

maximlzing behavior will result in a change of the L/K xzatio, and
hence, in a change in the relative shares of the factors. The size of
this effeet depends on the responsiveness of the change of the L/K
ratic to the factor price changes. A& measure of this responsiveness
is the elasticity of substitution (Koutsoyiannis 1979). The estimated
value of elasticity of substitution (o) under equation 2, is equal to '
about 0,3, which indicates that a 10 per cent increase in the factor
price ratlio results in a 3 per cent increase in the L/K ratio. The
rvegponsiveness of the change in the L/K ratlo with respect to the '
factor price changes has increased in equation 1 relative to equation
2 as indicated by the higher estimated value of ¢.

It was revealed that 50 and 57 mandays of labor were used in
producing one metric ton of MV and TV rice, respectively, whereas the
cagpltal cost per metrie ton of- MV and TV rice was Rs 210 and Rs 192,
regpectively, The farmers used slightly higher amounts of capital
costs and less man-days of labor per metric ton of MV rice produced
compared with the TVs,

An F-test, however, showed that the elasticities of substitution
between labor and ecapital (o) in the'twq production technologies do
not differ significantly, This suggests that MV rice production
technology is neutral (i.e. neither capital nor labor biased) compared
to the traditional techmology.

3i<
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SUMMARY AND CONCLUSIONS

The adoption of modern varieties of rice in the study area was
not dependent on farm size.

It was found that higher levels of expenditure were incurred in
inputs like irrigation, tractors, fertilizer, etc. while cultivating
modern varieties as compared with traditional varieties. But the
vield advantage is more than the cost burden for modern varieties,
resulting in a 22 per cent higher net income for adopters of the new
technology.

The total labor used per hectare in MV cultivated areas was 26
per cent higher than in TV cultivated areas. Most of this additional
labor, however, is required in pre-harvest and harvest'operations,
while labor use in land preparation and crop establishment is roughly
equal for medern and traditional varieties. Comparing family labor
with hired labor one finds that hired labor is used in a2 much higher
proportion “of total laboxr in modern varieties (78%) compared with

traditional varieties (56%).

Labor use with greater intensity when cultivating modern
varieties does not necessarily improve the lot of laborers relatiwve
to the capitaf owners unless wage rates are adjusted upwards suffi-
ciently to offset the effect of increase in return to capitali The
elésticity of substitution (o) between labor and capital provides a
precise measure of the changes in the factor proportions and thelxr
returns in any production technology. Hence, to estimate the value
of ¢ in two different technologies namely traditional and modern, a
Constant Elasticity of Substitution (C.E.S.) production function was
employed. Though the farmers used slightly higher amounts of capital
costs and less man-days of labor per metric ton of MV rice produced
compared with TV rice produced, it was found that the elasticity of
substitution estimated for the two technologies do not differ signifi-
cantly. This implies that the production technology of modern
varieties of rice is neutral, which indicates that it is neither labor
nor capital biased compared to the traditional technology.

Pelicy Implicatians

The production technology assoéiated with the cultivation of

<
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modern varieties of rice is charactexized to be neither labor saving
noxr capital saving compared with that of traditional varieties. Since
the yields obtained from the modern warieties were statikstically higher
compared to those of traditional varieties, the findings suggest that
the goals of increasing agricultural production through the adoption
of modern varieties, and its equitable distribution amonhg variocus
resources-cwning classes*-aré attainable and compatible. It must be
noted, however, that the main forms of mechanization so far adopted in
Nepal comprise the limited use of tractors to prepare land, and pump-
sets to irrigate’land. Introduction of other forms of machines and
increased mechaniéatioq may, however, change the gituation drastiéﬁlly.
Our findings;_th%refore,should be seen in-this light.

Cnly a few tenants were observed producing modern wvarieties, which
raises an important question: "Is the income gap between tenants and
owner—operatgrs widening as a result of the adoption of the new tech-
nology by owner-operators 7' With the data of this study this ques-:
tion cannot be answered unequlvocally, because the demand for” the
services of temants, -as laborers on owner-operated farms, has increased
through the introduction of modern wvarieties.

-—

The main feéson why tenants do not adopt modern varieties as much
as owneraoperators is the following: Whereas the,Lahd‘Reform Act of
1964 stipulates that the teniant should pay the land-ownér an absolutely
fixed rent per hectare (depending on the guality of land), under
present cultural practices the production is shared on a proportional
basis (generally 50:50, after deduction of harvesting costs). Thus

.the increased cost of growing modern varieties is borne entirely by
the tenant, whereas the increased production is equally shared by
tenant and land-owner If the Land Reform Act were effectively
implemented one could expect tenants to adopt modern varieties in much
larger proportions. ’
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