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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 has 
been made possible by substantial financial support from the U.S. Agency for Jnterna· 
tional Development (USAID), 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 institutions. 
Up to now, more than fortY A/D/C fellows have been selected for advanced training in 
Asia, Australia and the U.S.A. Most of them have written a thesis based on theirresearch 
in a particular problem·area in Nepal's agdcultural and rural development. In addition 
this Project sponsors problem-oriented research activities, which are carried outby the 
staff of Ministry related institutions with the cooperation of A/D/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 90% of our 
population being d~Jlendent on agriculture for their livelihood, it is h,?ped that the pubIi· 
cation of this Series will stimulate discussion among poIicy·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 Shao·er 
Ong and Dr. Veit Burger, the A/D/C staff in Nepal, and of Dr Ram Prakash Yadav, 
the Executive Director of APROSC, in making the publication of this Research 
Paper Series possible 

February 1980 Bed B. Khadka 
Secretary .... _. __ 
Ministry of Food and Agric-;;iture 

, . 

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 economic and human 
problems of agricultural development, primarily in Asia". 
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THE IMPACT OF MODERN VARIETIES OF RICE ON FARM J;,NCOME AND 

INCOME DISTRIBUTION IN nvo DISTRICTS OF EASTERN TARAI, 

NEPAL 

Bharat B. Karkl" 

ABSTRACT 

The study aimed to identify the relationship between the adoption 
of modern varieties of rice (~Ws) and farm size-and to compare the 
levels of inputs use and productivities of ~s and traditional varieties 
(TVs). Differences in the composition of total labor (hired and family) 
while producing MVs and TVs were also examined in the process of the 
study. The Constant Elasticity of Substitution (C.E.S.) production 
function was used to test whether the elasticity of substitution (0) 
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 absclute share of hired 
labor was higher for the MVs compared with traditionally produced 
varieties. -

The elasticity of substitution (0) did not differ significantly­
between the two production technologies. 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 
proce-sses. 

INTRODUCTION 

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

* Bharat B. Karki is an Economist at the Agricultural Projects 
Services Centre, Kathmandu, Nepal. This paper is based on the 
author's M.A. thesis (Karki 1979) submitted to the School of 
Economics. University of the Philippines at Diliman. 
where he studied as an AlD/CI /fellm~ 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 International Rice 
Research Institute. _ 
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and lfuarton 1969), who argue that the introduction of MVs set in 
process a polarization of rural communlties into large commercial 

farmers and landless peasants. These writers argue that mechanization 
• 

anp adoption of MVs 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 Observations, it has also been 
repo,ted in Asia that farm size did not influence the adoption of MVs 

and fertilizer use (Barket and Herdt 1977). With regard to employment, 
the new technology is more labor intensive (ADB/Manila 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 AS18 (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 increases in agricultural oroductivity. The , . 
plan further asserts that st~ategies adopted to increase agricultural 

productivity will be evaluated on the basis of their contribution to 
lessening income disparities between regions and among people. In the 

above conte~t, the government of Nepal has given increased attention 
to the popularization ,of modern varieties through professional support 
prices and extension programs. 

Consequently, the area pf MV rice in the totRl rice area is 
increasing annually as shown in Table 1. Although tne proportion of 
MV rice in the total rice area has not e~ceeded 23 per cent, the 

absolute area under MVs is ove~ 200,000 hectares. It draws attention 
towards some important issues such as: 

a) IVhat class of farmers are growing MVs ? 

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

c) If 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. 

20~ 



Table 1: Area under ~odern Varieties of Rice, Nepal, 1965-79 

(Area: '000 hectares) 

Rice % of IW in Total % of r~ce 

F~scal Year* total rice cropped in total 
MV I Total area area cropped 

area 

1965/66 6.3 1111 0.6 1995 55.7 

1966/67 13.4 llOO 1;.2 1991 55.2 

1967/68 26.1 1154 2.3 2092 55.2 

1968/69 43.2 1162 3.7 2137 54.4 

196.9/70 50.3 Il73 4.3 2193 53.5 

, 1970/71 107.9 1182 5.7 2231 53.0 

1971/72 81.6 1201 6.8 2265 53.0 

1972/73 177 .0 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 

1975/76 216.4 1256 17.2 2410 52.1 

1976/77 220.3 1262 17.5 2426 52.0 

1977/78 290.5 1264 23.0 2481 50.9 

1978/79 212.6 1263 16.8 n. a . 
• 

source: Agricultural Statistics of Nepal, 1972, 1977. 

Notes: MV 

n.a. 

* 

, 
Hodern Variety 

= Not available 

- The Nepalese f1scal year starts approximately on 
16 July. 

_METHODOLOGY 

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. 

3 

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

i) Degree of adoption of MV paddy seeds and fertilizer; 
ii) 

iii) 

Degree of'mechanization; and 
II­

Distance from highWaY/~5[~ to the market. 



· The Panchayats (local level administrative units) which used mere 
of MV paddy seeds ~nd fertiliger than the avet~ge ones, were listed 
among the adopter category of the Panchayata. Any household cultivat­
ing a parcel ef MV paddy crop (irrespective 'of the size of the parcel) 
was considered an adopter. 

Farmors adopting MV paddy used more fertilizer and othGr purchased 
inputs, and the productivity of these inputs tends to increase in 
irrigated conditions. For thia reasen, irrigation pumpsete are becoming 
an important form of mechanization in the rural area. Accordingly, 
data on irrigation pumpaets are considered. 

During the survey it was found that tractors were used more for 
transportation and les.s for land preparation. Thus tractore were .not 
included in the s~udy. 

MV rice is harvested in the latter part (September-October) of the 
wet season. Thus, the quality of grains deteriorates if it is not 
d~1ed properly and disposed of' in the market. Accessibility of the 
ma~ket is, therefgre, an i~portant factor determining the adoption of 
MVa. 

Eight sampling strata were identified baaed on these three 
criteria (Figure 1). 

Distance' 
from Highway Pumpsets Variet:/: Strata ao. 
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Figure 1. Tree Diagram gf Sampling Strata 
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No ob~ervtl.ti(ln\J \~Ilrl! bmild in the Nl'\Ienth ,trutunl 1\', it \).1~ 
dHH('1I1t ttl ltltl1te 11. pll1te whe!:e !:V" \:"1.',, gr"'m .lnu !,1Jiil\,',l!tu ',cr" 
u~"d ehat \~dS nho m:ll)J ft:<JllI the hiilhtnlYS. l'r"nl th" l!l!r.1ahlln;' "~V."n 

sClo'uta, u t<lt;ul of 1110 j"U'tnlJrtJ Wel'l! in\;el:\Iil!I,,,tl r",'n\ (\ctob,:l' til 

))eccmbm:. 19711, us inS a qUM t ttll1l1Hiz: Il \il:cpm~ tOd by th" .. ,," "'Il:chel: , 'rh!) 

'lU~:;t:t<lt\l1tl:lrc :!.neludlld ifi!:orlI1:tHtJll on £>11", pruduct l un, labor r\)'l\li>:"~ 

mUfits. input etl~tB. ~t(' • 

REStJI.'l'!l 

'!:he existing crojJpirt!!, patterrt ill thO! Gurvuv l1eOli is Vl!>:y 1!Il!<,h 

mt:>ns~on d~p~ndllnt and subsistl!rtce ori"nced alld a in~g" r"rtipn uf the 
er"pped area. £or IiI(lSt of thc year 1~ \itl.l;!e~ £<l<ldgi'll1fi~ Hkl! paJdv. 
wheat and mai3e. Th" 11I1jloreatll: <laah <.'rop" gr""," tlr>! sugarctlne. oil­
seedll and juta. The lIItlst ""billion cropping pruetictJu tirO! as £,,11';14": 

Upland 

a) Jute and oilseeda 

b) Mai~o und oilb~ed9 

hl1\~lilnd 

~) Early ~nd tutu puddy 

b) Early paddy ond Wh~fie 

e) Jute find l~te puddy 

tI) }lllhe find pfidd1 

,,) P1:Iddy 

f) llugarctiliO! 

HallY trfiditional varit3Eios of poddy nro found in the ~u>:Vt1y area 
whUe tRll. lRZO, J"yfi and NMUH ai"a a<mlt! of tho popull1r vtlj~t"He, o~ 
}W pad~y adoptud 1rt the aroa. 

Formal s~hooling or the farm ope~1:Ie<l>:~ wag round to be 5,2 yO~>:8 
on ehe 11\,(jrage ('rl1ble 2). 'rho c1VtJrao;l! [,lI,'ll," si,:u :1.8 B. 5 tilld dcpen­

dtmey ~ntio (nUJllbor of: family mornbtH:8 not Hdrkj,ng on thu farin dividod 

by t"tul family member~) 18 0.5, On the uxtension S~orto. tho Q~tuIleloIl 

<lgtJIlt~ vi~itdd tho farms but\oluert 4 .:Ind 5 Hmus on drt uv"rulOo in !1 

2,3< 



6 . , 

year:, ,.hile the farmers visits to the extension af!:ents "ere also 4 and 
5 times on the average in a year. The 171 responses on credit sho"ed 

that 101 farmers borrowed from institutional sources, while 60 borrowed 

from private sources. 

Table 2: General Characteristics of Sample Farmers 

Characteristic 

Fam~ly Size 
Full time on farm (adults) 
Part time on farm (adults) 
Off the farm (adults) 
Children under 10 years 
Family members above 60 years 
Formal Schooling of the operator (years) 
Visits by extension agent (times) 
Farmer's visits to the extension agent (times) 

Source: Field Survey. 

Adoption of MV and IncomelExpend~ture Analysis 

• 

I Average 

8.5 
-2.7 

.6 
1.1 
3.3 

,8 
5.2 
4.3 
4.4 

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 2.71 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 Classif~ed by Farm Size and Ado9t;on of 
Modern varieti~s 

Nwnbe_r of farms growing 
Farm Size TV MV Total 

NO. I % No. % No. I 
Small « 2.71 hal .36 42 50 58 86 
Medium (2.71 to 6.77 hal 24 39 38 61 62 
Large (,;?6.77 hal 19 59 13 41 32 
Total 79 44 101 56 l8Q 

Source: Fi~ld Sur~y. 

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 sign~ficant at the.5% level of confidence. 

TV = tradit~onal variety 

MV ~ modern variety 

24<: 
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100 
100 
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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 value of paddy produced per 
hectare was computed. The expenditure side inc1~des three cost 
components namely: capital; in~ermediate 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 valuerr at t~e market prices Purchase and sales 
prices were used for other purchased inputs and output sold in the 
market. 

The sta~ement on cost of production' and income is presented ,in 
Table,4. The yield per hectare of the MVs is 42 per cent h~gher than 
that of the TVs and the difference is statistically significant. 

Further, it was found that the expenses incurred for inputs like 
irrigation) tractors, fertilizer, etc. j 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 tne 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 J1Vs. Consequently, the cost of produc­

tion of MVs are 56 per cent higher ,than f~r TVs. But, the yield 
advant~ge more than offsets the higher cost of production for MVs and 
thus has lOe,sulted 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 season, farmers were selling MVs at a 

25< 
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Table 4, Costs of Produotion and Inoome per Hectare of 
Traditional and ~odern Varieties, of Rice (RUpees) 

: Traditional 

I Variety 

Capital Cost (Rs) 363* 

Land rent and tax '100 

Bullock Power 234 
Irrigation 12 
Traotor 17 

Intermediate Inputs (Rs) 1S9"** 
Seeds 126 
Farm yard manure 28 
Fertilizer 4 

Labor oost (Rs) 621*** 

Total cost (Rs) 1;142*** 
Yield (kg/ha) 1,888"" 
Price (Rs/t) 1,230 

Gross Income (Rs) 2,322 

Net Income (Rs) 1,180 
Sample size 79 

Source: Field Survey. 

~Iodern 

570" 

80 
240 

62 
188 
392"** 
136 
101 
1SS 
837"** 

1,799**'" 
2,708*"* 
1,190 
3,22.3 

1,424 
101 

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

*** = Significant at 1% level 
.... = Significant at 5% level 

.. = Significant at 10% level 

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

slightly lower price compared to TVs becau~e the moisture content of 
MV paddy is above the normally acceptable level of 15 per cent. 

Family and Hired Labor Composition in the ~otal Labor Requirements 

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 farming op,erations are presented in Table 5 for MVs and TVs. 

26< 

• I 
/ J I 

.-

http:Varieties.of


''-

• 
9 

From Table 5 it can be seen that MVs require substantially (26%) 
more labor than TVs (Le. 135 days vs. 107 days per hectare). Host of 
this additional, labor, however, is required in pre-harvest and harvest 
operations, while labor 'use in land preparation and crop eS,tablishment 
is roughly equal for MVs and TVs. Comparing family with 'hired labor 
'one finds that hired labor is used in much higher proportions in HVs 
(78%) compared with TVs (56%), even to the extent that -total family 
labor dec~ines 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 labol; not 
decline absolutely; there, it increases slightly from 3.6 days to 5 

Table 5: Labor Inputs per Hectare (in man-d<\ys) for Tradi,tional 
and Modern Varieties of Rice 

Task and Labor Source 

Land preparation 
Family and exohange 
Hired 
Total 

Crop establishment 
Family and exchange 
Hired 
Total 

Pre-harvest 
Family and exohange 
Hired 
Total 

Harvest' 
FamiLy and exchange 
Hired 
Total 

TOTAL 
Family and exchange!! 
Hired!! 
Total 
Sample sbe 

Source, Field Survey. 

Note: !! t - test not used 
,,** ~ Signifioa~t at 
.* ~. Signifioant at 
" ~ Signifioant at 

Traditional 

n' level 
51\ level 

101\ level 

19.9*** 
13.6*** 
33.S 

10.7 .... 
13.3*** 
24.0 

3.6 
6.2*"* 
9.8-** 

12.9*"'* 
26.9** 
39.8* 

47.1 
60.1 

107.1** 
79 

27< 

Variety 

Modern 

59 
41 

100 

45 
55 

100 

37 
63 

100 

32 
68 

100 

12.9*** 37 
22. 0*** 63 
34'.9 100 

5.3** 20 
21. 6".... 80 
26.9 100 

5.0, 23 
16.4"** 77 
21.4"" 100 

6.2*"" 12 
45.6"** 88 
51. a* 10'0 

32 29.4 
68 1'05.6 

100 '135. Ow. 
101 

12 

88 
100 
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days per hectare. The reason for this incr~ase in family labor is 

that modern varieties require more careful ~eeding and that the 
required timeliness of weeding and its spre~d throughout the crop­

growing period favor the use of family labor. 

The gross income from cultivating MVs in a hectare of land was 
Rs 3,223 as against Rs 2,322 for TVs (see Table 4). Wi'th 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 laoor by hired 

labor in pr,oducing MVs (Roumasset 1979). 

Labor's share is defined as the wage rate multiplied· by the 

quantity of labor used. Table 6 provides a comparison on how the 
share of hired and family labor differed between MVs and TVs. As 
previously ~entioned, although the USe of family labor is lower for 

MVs, total labor use is 26 per cent higher tban that for TVs. Further, 
the use of hired ~abor was 76 per cent higher for MYs compared with 

TVs. The wage rate is slightly higher for MVs. The difference can be 
attributed to the inter-village diEfer,ences in wage rates. The total 
labor and hired labor ~hare is 34 and 88 per cent higher respectively 
in the cu2tivation of MVs compared to TVs. 

Table 6: Comparison of Labor Use (mandays and earn~ngs) for 
Tradit10nal and Modern Varieties of Rice 

Variety 
Labor Source and Cost 

Traditional 

Family and exchange labor 47.1 / 
(man-days/ba) (lOO).~ 

Hired labor (man-days/ba) 60.0 
(100) 

Total labor (man-days/ba) 107.1 
(190) 

Wage rate (Rs/man-day) 5.8 

Hired labor cost (Rs/ba) 348 
(100) 

Total labor cost (Rs/ha) 621 
(100) 

Source: Fiel~ Survey. 

Modern 

29.4 
(63) 

i05.6 
(176) 

135 .. 0 
(126) 

6.2 

655 
(:b88) 

837 
(134) 

Note: Figures in parentteses are 
varieties as base. 

indices with.'traditional 28< '. 
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D~stribut2on of Benefits from MV Cultivat~on between Laborers and 

Capital Owners 

Increased use of labor while cultivating MV rice does not neces­
c;arll \' 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 (0) 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 proportionate change in price ratio of the 

inputs (Robinson 1973). Given a production function: 

Y ; f (L,K) 

where: L Labor 
K ; Capital 

the elasticity of substitution is defined as 

a du/u 
dr/r 
where: u 

r 

L/K, the Labor Capital ratio 

q/w, the factor price,ratio. 

Unfortunately, in the Cobb-Douglas production function a is 

equivalent to unity. Hence, to estimate the value of 0 in two 
different technologies, namelYJ traditional and modern, a Constant 

Elasticity of Substitution (C .E. S.) production function (Arrow et al, 

1961) was employed and is given by: 

LIp 
Q ; y [oK-P + (1-6) L- P] - (1) 

Where: Q = value added in output in monetary units (Rs/ha) 
y technological or efficiency parameter 

6 ; distribution parameter between labor and capital 

K = Capital, measured as the value of capital services in 

monetary units 

L Labor, measured as the amount of total labor in 

mandays 
p Substitution parameter between labor and capital, 

where the elasticity. of substitution (a) is defined as 

(i = 1 
I+P 

(2) 

(If P = 0; this function reduces to the ~obb-Douglas 

Production FuncLion). 

'29< 
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The above relation ·(2) oan be estimated directly in loglinear 
form using the maximum likelihood method, although this is difficult. 
To overoome this difficulty an indirect method of estimation is . 
commonly used (Brown 1968). Assuming perfect competition in both 
factor and product markets the estimating equation is givon by: 

log (L/R) ~ a log ~l t o~ + a log (q/w) (::I ), 

To test the equality of a between traditional and new technolo­
gies, equation (3) is estimated by using a dummy variable, and an 
F"test (Rao and Miller 1972, Johnston 1972) is employed to test 
whether 0 between the MVs and TVa is significantly different. Thus 
the equation to-be estimated is: 

'. 
'. 

Where, y clog (L/R) 
~ c a log (1 + ,5)' 

o ( 6 ) 
~I ~ Estimated regression coefficient of dummy D 

(for interoept) 
.~~ c Estimated regression Coefficient of x, 

which is equivalent to 0 of equation (3) 

x = log (q/w) 
~, c Estimated regression Coefficient for dummy D 

(for slope of estimated line) 
D = 1 if TV 

= 0 if MV 

For the estimation, the data were standardized in per heotare 
units for all farms. 

It should be recognized that in the survey it was impossible to 
collect information on the quelity of land. The exolusion of ~hi9 
variable together with the assumption ehat hired and family labor are 
pel' feet eu~etitutee are two factors, which contributed a somewhat low J 

value of R (Table 1) . 

. 
_ Equation I refers to estimation ~hen a slope ~ummy is included 

while equation II refel's to estimation when the slope dummy is 
excluded._ The F-ratio for both regressions 1s highly significant:. 

~f the prices of inputs change, the f~rm will substitute the 
relatively cheaper input for the more expensive one. Th19 profit-

30< 



~aQle 7; Regression Parameters to ~est the Change in Elastioity 
of Substitution (0) 

Est.i.mated' 
parameter 

p:2 

VCldaQ11;! 

intercept 
"intercept dummy 
elClstieity of 

sUQstitution 
elope dummy 

No. of oQeervations 
Reeidual sum of squares (RSS) 
F - ratio 

Dependent vClriab1e, log (Lilt) 
Regression 

I I II 

-.438 
-.033 
, .371*** 
(.051) 
-.132** 
\.069) 

.298 
180 

G.75 
26.50*"'* 

-.447 
-.014 

.296*** 
(.034) 

.287 
180 

6.89 
37.37** .... 

Netl;!' (Figurl;!s in parenthl;!ses indioate standard errors) 
*** ~ Significant at l' ll;!vel 
"'* ~ Significant at 5% ll;!vel 

.... ~ Signifioant at 10% level 
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maximizing behavior '9i11 result in a change of the L/K ratio. and 
hence, in a change in the relative shares of t~e factors. The size of 
this effect depends on the responsiveness of the change of the L/K 
ratio to the factor prige changes, A measure of this responsiveness 
is the elasticity of substitution (Koutsoyiannis 1979). The estimated 
value of elasticity of substitution (0) Under equation 2, is equal to 
about 0.3', which indicates that a 10 per cent increase in the factor 
price ratio results in a 3 per 'cent increase in the L/K ratio. The 
responsiveness of the change in the L/K ratio with respect to the 
factor price changee has increased in equation 1 relative to equation 
2 as indicated by the higher estimated value of o. 

It '9as revealed that 50 and 57 mandays of labor were used in 
producing one metric ton of MV and TV rice, respectively. whereas the 

capital coat per metric ton of'MV and TV rice was Rs 210 and Rs 192, 
respectively. The farmers used slightly higher amounts of capital 
coete and less man-days of labor per metric ton of MV rice produced 
compared with the TVa. 

An F-test, however, showed that the elasticities of SUbstitution 
between labor and oapital (0) in the twq production technologies do 
not differ significantly. This suggests that MV rice production 
technology is_neutral (i.e. neither cap;tal nor labor biased) compared 
to the traditional technology. 

3:1< 
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SUHMARY 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 traditiqnal varieties. But the 
yield 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. Host 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 ~or modern and traditional varieties. Comparing family labor 

with hired labor one finds that hired labor is used in a much higher 
proportion-of total labor in ~odern varieties (78%) compared with 

traditional varieties (56%). 

Labor us'e with greater intensity when cultivating modern 
varieties does not necessarily improve the lot of laborers relative , 
to the capital owners unless wage rates are adjusted upwards :uffi-
ciently to offset the effect of increase in return to capital. The 
elasticity of substitution (0) between labor and capital provides a 
precise measure of the changes in the factor proportions and their 
returns in any production technology. Hence, to estimate the value 
of 0 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. 

polLey Implicat~ons 

The p~oduqtion technology assuciated with the cultivation of 
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modern varieties o£ rice is characterized to be neither labor saving 
nor capital saving compared with that of traditional varieties. Since 

the yields obtained from the modern varieties were stat~stically higher 
compared to those of traditional varieties, the findings suggest that 
the goal~ of increasing agricultural production through the adoption 

of modern varieties, and ~ts. equitable distribution among various 
resources-owning classes, are attainable and co~patible .. It must be 
noted, however, that the main forms of mechanization so far adopted in 
Nepal comprise the limited use of tractors to prepar~ land, and pump­
sets to irrigate'land. Introduction of other forms of machines and 
inc~eased mechanization maYJ however, change the situation drastLcally. 

Our findings', the~efore. should be seen in:tlhs light. '. 
• .~~ - <, -

Only a few te~ants were observed producing modern varieties, which 
raises an important question: "Is the income gap between tenants and 

owner-operat~ir.s, wi:dening as a result of the adoption of the ~ew t~ch­
nology by"owner,-operators 7:' With the ,data of'thi" study this ques'-' . . . . 
tion cannot be a;nswered unequivocally, because the demand for"t:he 

services of tenant!>, ·as laborers on owner-oper,ated farms, has increased 
through the introduction of modern varieties. 

The main ~easqn why' tenants do not adopt modern' var~eti~s as much 

as owner-o\i~a:t:9r.s is :the following: where-a's the Land' Reform Act of 
1964 stipulates' ~h~t ihe tenant should pay the land-owner ~n absolute1v 
fixed rent per hectare (depending on the quality of land), under 

present cultural pradt"i",es the production is shared on a proportional 
basis (generally 50: 50. after deduction or harvesting costs,). Thus 
the increased cost .o.f growing modern varieti'es is borne entirely by 
the tenant, wfrer:eas;.,~e increased production is "equally shared by 
tenant and land-owner. Xf the Land Reform Act were effectively 
implemented one could expect tenants to adopt modern varieties in much 

larger proportions. 
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