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'FOREWORD

This Research and Planning Paper Series is funded through the
project, 'Strengthening Institutional Capacity in the Food and
Agricultural Sector in Nepal," & cooperative effort by the Ministry of
Agriculture (MOA) of His Majesty‘s Government of Nepal an¢ the Winrock
International Institute for Agricultural Development. This project has
been made possible by substantial financial support fraom the U.S. Agency
for International Development (USAID), the German Agency -for Technical
Cooperation (GTZ), and the Canadian International Development Research
Centre (IDRC). :

One of the most important activities of this project is funding for
problem-oriented research by young professional staff of agricultural
agencies of the MOA and related institutions. 1n particular, funding is
provided by the IDRC to support the activities of the Research and
Plenning Unit (RPJ) of the Agricultural Projects Services Centre
(APROSC).  This research is carried out with the active professional
assistance of the Winrock staff.

The purpose of this Research and Planning Paper Series is to make
the results of the research activities of APROSC'y Research and Planning
Unit available to a larger audience, and to acquaint younger staff and
students with advanced methods of research and statistical analysis. ' It
is also hoped that publicaticn of the Series will stimulate .discussion
among policymakers and thereby assist in the formulation of policies
which are suitable to ‘the development of Nepal's agriculture.

The views expressed in this Research and Planning Papei Seriec are
these of the authors, and do not necessarily reflect the views of their
parent institution. ' , ‘

Michael B, Wallace
Series Editor
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CROP PRODUCTIVITY IN NEPAL:

SPATIAL AND TEMPCRAL DIMENSIONS

Prakash Raj Sapkota*

INTRODUCTION

Overview

Agriculture is the primary econamic activity of almost 95 percent
of Nepal's population. This sector provides about 60 percent of the
gross domestic product (CDP) and 80 percent of export earnings. The
crop sector alone provides about 55 percent of the agricultural GDP. In
cropland, paddy, maize, and wheat account for over 85 percent of the
total cropland and about 94 percent of the country's foodgrain produc-
tion. Millet and barley, mostly grown in the hills and mountains,
account for five percent of the total cropland. The remaining ten
percent is planted with cash crops such as potato, oilseeds, sugarcane,
jute and tobacco, mostly grown in the Tarai plains.

Despite the tremendous attempt made by the government to develop
the agriculture sector, the performance of this sector is rather disap-
pointing. The severe decrease in productivity of major agricultural
crops in the hill and mountain regions not only indicates the increasing
cultivation of marginal lands but also foretells the consequences that
will befall the environment. Productivity throughout this report is
used to mean the yield in MT./ha. of a crop.

The moderate growth of agricultural productivity in the Tarai is
far from satisfactory, especially in view of the increasing attention
paid to this belt for agricultural develcpment. This study focuses on
the overall national agricultural situation and tries to estimate input-
output relations that have changed during the last decade and a half.

The objectives of this study are to review the agricultural produc-
tion pattern in Nepal, estimate input-output relations by formulating a
suitable production function incorporating regional and temporal dimen-
sions, and suggest appropriate policy guidelines based on the empirical
evidence.

*Prakash Raj Sapkota is an Economist at the Agricultural Projects Ser-
vices Centre (APROSC). He is currently on leave to pursue M.A. studies
at the Australian National University. A longér version of this paper,
including more statistical information, was originally published by
APROSC in January 1985, titled "Study on Crop Productivity in Nepal
(Spatial and Temporal Dimensions).'" Readers desiring more detail are
referred to this earlier publication.
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LITERATURE REVIEW

Very few studies have been conducted in the past to ascertain the
relative contributions of the various resources on the agricultural
production process. However, since the mid-1970s, the flow of micro-
level studies have encompassed many areas of agricultural productivity.
Historically, "Physical Input-Output Characteristics of Cereal Grain
Production in Selected Areas of Nepal: Crop Year 1965/66" (HMG et al.,
1966) was the first attempt to compute th~ physical input-output coef-
ficient of a few cereal crops for different areas of the country. As
the purpose of the study was to aocguaint graduate students with research
methodology, the ambiguous definition of many variables led to insigni-
ficant results. The sample size of thtis study covered 1000 households
fram 50 village panchayats of five different areas.

A Farm Management Study (DFAMS, 1972) woe first conducted in Nepal
by the Ministry of Food and Agriculture, in 1968/69. Analyzing 177
panchayats representing 14 districts, the study focused on the organiza-
tion and operations of farms in the existing input-output relationship.

The Agricultural Credit Survey (NRB, 1572) held in 1969 is another
major study. The sample size of the survey was 3195 households in 22
districts representing six ecological sub-regions among 52 village
panchayats. Though the study focused on demand and supply aspects of
credit and the effects of borrowing activity on farmer's income, it
estimated the Colb-Douglas type of production function for all the major
crops, and separate production functions for large, medium, ard small
farmers. The major independent variables used in the analysis were
seeds, manure, fertilizer, pesticides, human labor, and bullock power .,
The results varied according to district, crop, and type of farmer,

The Agricultural Credit Review Survey (NRB, 1980) was conducted in
1976 as a follow-up study to review changes during tie seven-year
pericd. The Agricultural Credit Survey was confined to the cost-return
analysis of crops, while in the later study, cost-return analysis of
farm business consisted of crop, livestock, and horticulture. ‘The
sample of the Revicw Survey consisted of 2655 farm households from 45
village panchayats of 14 districts representing the eight ecologicail
sub-regions in the hills and Tarai. The hills and mointains were
included as one belt and the present Mid-Western Region was included in
the Far-Western Region at that time. Thus, with this sub-division four
Development Regions of the country were further divided into hills
(includina mountains) and the Tarai. The data were ccllected as a
random sanple. A Cobb-Douglas production function was estimated for
individual crops and for farm business income, as a whole. Irdependent
variables used in the: anaivsis wore the same as the earlier survey.

On o macro-level, Chapagain  (1983) analyzed the agricultural
productivity pattern tor the whole country and for eight ecclogical sub-
regiors ¢t the hills and Tarai. The methodology consisted of the total
and partial productivity as well as multiple regression analysis.
buring the period of the study (1961-74), the average rate of growth of
agricultural output was 1.7 percent per annum, while the growth rate of
agricultural inputs was about the same as output. However, the growth
rate of output and inputs was 2.4 and 1.9 percent in the later period
(1967-1974). Total [actor productivity, which was camputed as a resi-
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dual between the growth in output and inputs, remained almost constant
during 1961-1974, but increased slightly by 0.5 percent per year during
1967-1974. Fram the production function analysis, the coefficients of
land and labor were significant with the expected positive sign while
the coefficient of animal labor was negative. The coefficients of most
modern inputs were insignificant or barely significant. Some of the
elasticities were less than unity and indicated decreasing returns to
scale. From the marginal analysis, MVP was observed to be less than
uriity in the case of labor, suggesting overutilization of this input.
Tractors, and agricultural credit were found fairly productive.

In the areas of resource allocation to agricultural research, R.P.
Sharma (1981) analyzed financial and manpower resource allocation by
major research area as well as by major commodity headings. Using
different criteria, Sharma fourd that there was misallocation of re-
search among the agricultural sub-sector, during the Fifth Five Year
Plan (1975-80). During this pericd, investment within the crop sector
had increased relative to the growth in the value of production, while
investment in livestock research revealed an abysmally low level of
financial and manpowel resources. The study also found that food crops
were under-investod compared to the cash crops, revealing a contradic-
tion in the goals and actual implementation of government programs.

At the micro-level, sceveral studies have adequately addressed the
input-output relations as well as productivity differentials of modern
technolegy. Morecver, the problems associated with the adoption and the
consequences of modern technology in  employment promotion and income
distribution have been addressed.

Factors affecting the adoption of modern rice varieties were ana-
lyzed by Rawal (1981). The study was based on information gathered from
farmers in the easterm Tarai. Fran the analysis of the cross sectional
data, the educational status of the farmer, exposure to extension, and
past farming expericnce are important determinants for adoption of
improved technology. Finlings of the study suggest modern varieties are
much higher yielding than local ones, though the total labor requirement
1s the same. However, the proportion of hired labor is higher in the
case of  modermn variety as compared to the traditional one.

The impact  of modern-variety (MV) rice on farmm-income generation
and ircane distribution was analyzed by Karki (1981). This study was
also confined to the eastern Tarai, with a sample of 180 farmers.
Using the CES production function, the clasticity of substitution bet-
ween two production technologies was ostimated. From the analysis, new
technology  is neither labor nor capital biased. Regarding the input-
output relations and its implications on incame distribution, the costs
of inputs were higher for modern varieties than for traditional vari-
eties (TVs), while relatively higher yield per hectare from the modern
varietics (MVs) results in higher net incawe for the adopters of new
technolocy. The study also showed that the absolute share of hired
labor was higher for the MVs compared to the s, and the relationship
between farm size and adoption of MVs was statistically independent.

The lissue of farm size and productivity has been addressed by Hamal
(1983) and R. K. Sharma (1983). They found a4 significant inverse

relationship between farm size and productivity.
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The effects of irrigation on productivity have been analyzed in
various studies. The Agricultural Credit Review Survey (NRB, 1980)
showed a significant positive yield response to irrigation in the major-
ity of cases. Karki et al., (1983) showed higher resource productivity
in irrigated farms of the eastern Tarai, for both imwroved and local
rice varieties. Khcju (1982) found a strong impact of pump irrigation
in the eastern Tarai, for both yield and intensity and concluded 79
percent of increment in yield and 34 percent of increment in intensity
are attributed to irrigation alone.

The  process of mechanization and increasing productivity has been
analyzed by Thapa and Roumasset (1980). Employing varicus econcmetric
techniques, and analyzing a sample of 150 famms in the Tarai, this study
found that mechanized farms had higher cropping intensities, higher
vield ver hectare, higher level of labor use (except in land
preparation), a higher percentage of hired labor, and lower level of
labor in land preparation ccmpared to non-mechanized farms.

This discussion of previous studies shows that modern technology
explains productivity growth adequately in the micro-areas, while cor-
tribution to productivity qgrowth in the macro-context is vet to be seen.

METHODOLOGY

The data wused in this study are published statistics of various
public organizations involved in the agricultural sector of Nemal. The
study has heen severely limited by a lack of disaggrecated data in many
areas, Bacause continucus data series on some of the variables are not
available, inter-census figures have been utilized.

Product icn. Fincetion

To ewamine the regional and temporal effects of vreductivity, the
Cobbi-louglas byia: of produccion function based on time series of cross
sections s used with the appropriate pooling technique.

There are two advantages in pocoling cross-sectional and time series
data rov prochuct ion function, Firstly, the lesser information over
time can ilso b used with the data across regions to estimate
pehaviora,  relationships. Secondly, it helps avoid the problem of
simultancons  equation blases existing in time series data. The model
used herwe s discussed in Balestra-Nerlove (1966), Mukhopadhyay (1976),
T.We Anderton and Co Hsio (19810, A Cobb-Doualas production function
for eacn voglon is estimated 1n this analysis.

The: tive Development Reaions of the country have been divided into
1o ecological belts, In view of the small contribution of the mountair
region inotorns of overall acreage and production, it is not included in
the ampirical  estimation. Thorefore, ten belts--five each from tne
hills ana the Tarai--have been incorporated for the estimation. The
haitls oand Taral  are estimated together as well as separately
bmpivical estimation covers the time period 1970/71-1979/80.
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Dewvisia Value Index

There is an index number problem in the valuation of gross value of
crop output. If the Laspayer's index is used, it will underestimate the
current valre of output while the opposite problem will occur if
Pasche's index is used. To overcome these biases on the valuation of
gross value of output, the Devisia Value Index is used. The advantage
of the Devisia Value Index is that it permits relative prices to vary.

' Let V, p, and g represent value, price and quantity, and V*,
p, g* the corresponding time derivatives. For n camncdities,

V = 7 +Vl +V2 4+ ... + Vn

plgl + p2g2 + ... + pnan

Differentiating with respect to time:

V = pl*gl + plgl* + p2*q2 + p2g2* + ... + pn*gn + pngn*
or, V*/V = wipi*/pi + wigi*qi (Devisia Value Index)
where V*/V = rate of growth of the value of output;

pi*/pi = rate of growth of prices;
gi*/qgi = rate of growth of cuantities;
wi = share of each cocmmoxlity in the total value of output.

As farm gate prices of major agricultural comnodities are not
available, retail prices of agriciltural comnodities as published by the
Department of Food and igricultural Marketing (DFAMS) are used. For the
aggregation of the gross value of output, ten major crops are taken into
account: paddy, maize, wheat, millet, barley, potato, oilseeds, sugar-
cane, jute, and tobacco.

Dependent and Indepenclent variables

The gross value of ten agricultural crops aggregated through the
Devisia Value Index is the dependent variable. The independent
variables are as follows:

Land: Cultivated land figures are not available for many ecologi-
cal belts as cadastral surveys have not been conducted in many hill dis-
tricts. Cropland of the ten maijor crops is used as a proxy for larnd.

Fertilizers: Annual fertilizer sales have been assumed as the
consumption of fertilizer. Fertilizer in nutrients of nitrogen, phos-
phorous, and potash arc uscd rather than gross fertilizer.

Improved Seeds: FEstimates of improved seed consumption are diffi-
cult as farmers produce and sell the sceds themselves. The Agricultural
Inputs Corporation's (AIC) swed supply are used as an indicator for the
consumption of improved secd because it is the only public sector agency
undertaking responsibility for the distribution of modern inputs.

=
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Agricultural Credit: As 85 percent of the credit needs in the
country have been met by the Agricultural Development Bank/Nepal (ADB),
the annual disbursement of agricultural credit by the ADB are used as
the proxy of institutional credit in the agricultural sector.

Improved Tools: Total volume of the sale of improved tools by AIC
are used as an indicator of mechanization.

Agricultural Labor: The economically active population engaged in
agriculture is used as the indicator of agricultural labor. Inter-
census years were lnterpolated to make the series continuous.

Rainfall: Average rainfall (mm) for each ecological belt is the
total average annual rainfall of the different districts in each belt.

Prices: Annual retail prices of agricultural crops as published
by the Department of Food and Agricultural Marketing Services (DFAMS)
have been used for the aggregation of crop output. Prices are available
both at the national and regional levels. On the regional level, both
the hills and Tarai are divided into four sub-regions. The same prices
are used for the mid-western and far-western regions. Because of the
erratic nature of available price data, prices of some sub-regions are
used as proxy for other sub-regions. For Ui food crops, except barley,
prices arc available for all the sub-regions of the hills and Tarai.
Parley prices in all the areas are cstimated as 25 percent less than the
respective wheat prices. I[n the hill sub-regions, the prices of oilseed
in the central hills are used as proxy for the eastern and western
hills. Tobacco prices of the central hills are used as proxy for the
eastern hills. The ‘iute price for the central hills are used as a pProxy
for the jute prices of the western hills. In the Tarai, jute prices of
the eastern Tarai are used as a proxy for the sub-regions. For sugar-
cane, the prices of central Tarai (purchase prices of Birganj Sugar
Factory) are used to represent prices in all other regions.

PRODUCTION PATTERNS

This section reviews regional production patterns between the
triennial average ending 1969/70 and 1982/83, emphasizing regional crop-
ping patterns, and differences in productivity. Unless otherwise
indicated, the former period refers to the triennial average ending in
1969/70, and the later to the triennial average ending in 1982/83.

Nepal can be divided into three ecological belts: mountains, hills
and the Tarai, with a population distribution of 8.6, 47.7, and 43.7
percent, respectively. The distribution of cropland is five percent in
the mountains, 32 percent in the hills, and 63 percent in the Tarai.
The distribution of the tolal value of production at constant prices in
these regions are 5.3, 33.1, and 60.3 percent, respectively.

Major Crops and Cropping Patterns

Cropland in the country increased from 2,134,175 ha. in the trien-
nium ending 1969/79 to 2,574,240 ha. in the triennium average ending
19°°/83, representing an increase of 440,065 ha. between the periods.

Tk conposition of this increased cropland is 420,597 ha. from cereals
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and 19,468 ha. from cash crops. In cereals, the increased wheat crop-
land accounted for 47 percent of the total increased cropland, while
Sugarcane accounted for two-thirds of the increased cash cropland areas.

Paddy, maize, and wheat are the predominant crops of Nepal
accounting for about 85 percent of cropland in the country. The overall
cropping pattern of Nepal is dominated by paddy, which is produced
wherever possible even in the steep high hills. The cropping pattern of
Nepal during the triennium ending 1982/83 was: paddy (49.6 percent),
maize (18.8 percent), wheat (16.5 percent), millet (4.8 percent), barley
(1.0 percent), potato (2.1 percent), oilseeds (4.4 percent), sugarcane
(0.9 peicent), jute (1.4 percent), tobacco (0.3 percent).

The most noticeable change in the overall cropping pattern between
the two triennium average periods was in wheat cropland, which increased
fram 205,665 ha. to 411,790 ha. This increase changed the relative
importance of wheat in terms of national cropland from 9.8 percent to
16.5 percent. Paddy cropland increased from 1,162,015 ha, to 1,296,530
ha., maize from 421,510 ha. to 486,100 ha., millet from 108,330 ha. to
120,560 ha., and barley from 25,643 ha. to 28,780 ha. Of the cash Crops
the mos* noticeable charge was in sugarcane cropland which increased
from 12,303 ha. to 25,170 ha., an increase of more than 100 percent.
Other crops which experienced increased cropland are potato and oil-
seed; potato arca increasedd from 43,300 ha. to 52,010 ha. and oilseed
area from 100,710 ha. to 111,140 ha, Cropland under jute decreased
from 46,025 ha. Lo 35,320 ha. and tobacco area fromn 8674 to 6840 ha.

Regional Differcnces in Procluct.ivity

There is a wide range of variation in Ccrop product.vity among the
various ecclogical regions and sub--regions. During the two periods the
national vields of paddy, wheat, and millet improved, while the yields
of maize and barley declined. Aimong the cash crops, yield improvement
was observed in all crops--espocially  sugarcane. The respective
improvement. or decline for cach of the Fhrec regions was as follows:

The Mountains: In the former pericd, paddy vield was 25 percent
higher than the national Level, but only siv porcont nigher in the later
periocd. The maize vield, which was hroe percent higher decreased by 14
percent in the Liter pericd. The wheat vield, 15 percent higher in the
former periad declincd 26 percent from the national average in the later
pericd. ‘The yield of millet, which was 5.6 percent higher in the former
period improvad  slightly to soven percent higher in the later period.
Barley, which was 17 percent higher in the former period declined to a
level two percent Jess  than bhe national average in the later pericd.
The vield of potato, 11 mercent less than the national average in the
former pericd  improved to slightly more than “he national average ir
the later poriod. For oilseect,  the yvield in the mountains, 29 percent
less  than  the nationol average,  inproved to 23 percent in the later
pericl, The relative vicld of sugarcanc declined  to 40 percent in the

)

later poriod from 23 jovcent less in the former peried.
The Hills: The paddy yield, which was 30 percent higher in  the
former pericd was reduced teo 22 percent in the later perierl. The yield

for maize was six porcent higher in ‘he former period,  but reduced to
two percent hichor in the later period. The wheat yield, which was 15
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percent higher than the national yield in the former period reduced to
the level of two percent less in the later period. Millet, which was
four percent higher in the former period decreased to two percent higher
in the later period. The barley yield, which wds six percent higher in
the former weriod, dropped to the national average in the later pericd.
The vyield for potato, which was higher by cne percent in the former
period, was also reduced to the national average in the later period.
The yield of oilseeds, which was less than three percent in the former
period, decreased to 31 percent less than the national average in the
later period. The vield of sugarcane, which was 15 percent less than
the national average reduced to the level of 31 percent in the later
period. The vield of jute was 17 percent less in the former period--
statistics are not available for the later period. The yield of tobacco
which was 1% percent less than the nationzl average improved to the
level of 10 percent less in the later pericd.

The Tarai: The yield of paddy which was six percent less in the
former pericd improved to the level of around five percent less in the
later period. The vield of maize, which was 13 percent less in the
former period improved to the level of about one percent higher in the
later periaod. The vield of wheat, which was 15 percent less in the
former periad improved significantly to three percent above the national
average. The +ieid of barley, which was 28 percent less than the
national average in the former period imnproved to the level of 14
percent  less in the later pericd. The yield of barley, which was 24
percent less in the former period vastly improved to the level of two
percent. nigher than the national averaue in the later period. Thus, in
all cercal grains, the Taral experienced improved productivity in
relation to the average vield of the country.

Of cash crops, the vield of tobacco, which was seven percent in the
former period, dropped one percent lower in the later pericd. The yield
of oilseed, which was 1.6 percent higher in the former pericd, increased
to 3.5 percent higher than the national average in the later period.
Sugarcane yield, which was three percent higher than the national aver-
age, reduced slightly to only 2.7 percent higher in the later pericd.
The yield of ‘jute in the Tarai represent the national yield level.

CROP PRODUCTIVITY

Trends in Aggregate Crop Productivity

Durins 1967-1932, crop productivity in Nepal decreased by 0.5 per-
cent annually. Productivity declined in the mountains and hills, by 0.7
and one porcent respectively. The Tarai witnessed a decline in produc-
tivity of 0.3 porcent annually.

From Tables 1-4, it is clear that annual growth in the value of
product ion has not matched the annual growth in cropland, resulting in
an annual decline in crop productivity.

In the mountain region,  cropped land increased by 0.02  percent
annually, however, productiorn and productivity have declined by 0.5 and
0.7 percent annually., [n the hills, cropped area ar< procduction  in-
creased by 1.7 porcent and 0.6 percent. annually, while productivity
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declined by one percent annually. Within the hills, the highest annual
growth in cropped area occured in the eastern hills (2.7 percent),
follewed by the western (1.9 percent), midwestert: (1.8 percent) and
central hiils (0.5 percent). In the far western nhills, cropped area
decreased by 0.1 percent annually. The annual growth in the value of
production was highest in the eastern hills (1.6 percent), followed by
the western hills (0.5 percent), central and mid-western hills (0.4)
percent. In the far-west, the value of production decreased by 1.6
percent annually. Crop productivity has declined annually in all belts,
with the highest decline occuring in the far western hills (1.6 per-
cent), followed by the western and mid-western hills (1.4 percent),
eastern hills (1.1 porcent), and the central hills (0.2 percent).

In the Tarai, croppxi drea and the value of procucticn increased by
1.7 and 1.9 percent annually, while crop productivity increased by 0.3
percent annually. Among the sub-regions of the Tarati, growth in cropped
areas occured in the far-western Tarai (3.1 percent), followed by  wes-
tern (1.5 percent), uid-western (1.7 percent), central (1.0 parcent),
and eastern (0.5 percent). In the value of production, the highest
annual growth was obscrved in the far-west, followed by the western (0.9
percent), central, and mid-western (0.8 rorcent oach), and eastern (0.7
percent.). Annual growth in crop pricluct ivilty was jositive in the east-
ern Tarayr (0.1 peorcent).  In other belbs, howaver, the growth in produc-
tivity was negative. The hignest annual decline in crop productivity
was in the far-western Tarai, followed by the west (0.6 percent), mid-
west (0.4 percent), central (0.7 pervcent), and sastern (0.1 percent).



Table 1. Nepal: Regression Trends in Cropped Area, Value of Production
and Crop Productivity (1967-1982)
Development Dependent Variable Constant Trend R-squared
Reqgion {Natural Logarithm)
Fastern Area 13.3 0.01 0.95
(1817.7) (14.0)
Value of Production 14.2 0.06 0.66
(700.2 ) (4.6)
Productivity 0.9 -0.002 0.02
(67.5) (-0.5)
Central Area 13.5 0.008 0.84
(1512.1) (7.5)
Value of Production 14.5 0.006 0.40
(760.2) (2.7)
Productivity 0.9 -0.003 0.13
(72.3) (-1.3)
Western Area 12.9 0.02 0.98
(2142.8) (21.7)
Valuve of Production 13.8 0.007 0.37
(582.5) (-2.6)
Productivity 0.9 -0.009 0.38
(35.5) (-2.6)
Mid-Western Area 12.4 0.01 0.83
(1143.8) (7.4)
Value of Production 13.4 0.002 0.35
(1629.1)  (2.4)
Productivity 0.9 -0.008 0.61
(65.5)  (-4.2)
Far-Western Area 12.0 0.02 0.91
(1009.8) (10.6)
Value of Production 12.9 0.001 0.01
(407.4) (0.4)
Productivity 0.9 -0.01 0.7
(43.1)  (-5.2)
Nepal Area 14.6 0.0 0.97
(2874.9) (118.9)
Value of Production 15.5 0.007 0.48
(844.4) (3.2)
Preduct ivity 0.9 -0.005 0.39
(67.4) (-2.0)
Figures in parentheses are t-statistics. Trencds wore fittoed to  three
YRArs poving avernao cata of area, value of production, and vield. Data
were  obtained foon DFAMS and the National retail prices. Three vyears

and yield of ten major crops

noving  avorage data of area,  production,
aggregated with the three yvear average national retail price:s (1

1972/73)
srednctivity.
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Table 2. Mountains: Regression
Production and Crop Productivity (1967-1982)

Development
Region

Eastern

Central

Wastern

Mid-Western

Far-Western

Total
Mourtain

Dependent Variable
(Natural Logarithm)

Area

Value of Procduction

Productivity

Area
Value of Praduction

Froductivity

Area
Value of Production

Productivity

Area
Value of Production

Productivity

Area
Value of Production

Productivity

Area
Value of Production

Productivit

Pigures in parentheses are t-values.
Socurce: Computed from data provided by DFAMS and the National retail

prices.

Constant.

10.2
(443.5)
11.3
(562.9)
1.2
(37.3)

10.3
{1390.6)
1.5
(752.4)
1.2
(94.4)

8.9
(365.3)

9.9
(403.2)

0.9
(28.9)

10.3
(297.6)

11.3
(532.3)

0.9
(59.7)

10.3
(520.6)

11.2
(609.8)

0.9
(43.1)

11.6
(847.7)
12.7
(2065.7)
1.1
(83.6)

Trends in Cropped Area,

Trend

0.04
(13.5)
0.03
(13.6)
-0.005
(1.2)

0.004
{(5.1)

0.0v6

(-2.9)
-0.01
(-6.8)

-0.02
(-6.9)
-0.01
(-3.1)
0.01
(2.7)

-0.03
(-7.3)

-0.04
(-14.5)

-0.008
(-3.5)

-0.01
(-6.1)

~0.03
(-14.2)

-0.02
(-5.2)

0.002
(1.2)
-0.005

(-5.5)
-0.007
(-4.1)

Value of

R-squared
0.94
0.94

0.11

0.70
0.45

0.80

0.81
0.47

0.41

0.83
0.95

0.52

0.77
0.95

0.89

0.12
0.74

0.60



Table 3. Hills: Regression Trends in Cropped Area, Value of Production
and Crop Productivity (1967-1982)

Development Dependent Variable

Region (Natural Logarithm) Constant Trend R-squared
Eastemn Area 11.7 0.02 0.99
(1719.4) (31.4)
Value of Production 12.9 0.02 0.79
(633.7) (6.5)
Productivity 1.2 -0.01 0.72
(74.4)  (-5.4)
Central Area 12.2 0.005 0.39
(774.5) (2.6)
Value of Production 13.3 0.004 J.19
(649.26) (1.6)
Productivity 1.1 -0.002 0.04
(88.90)  (-.73)
Western Area 12.04 0.02 0.98
(1852.6) (23.2)
Value of Production 13.1 0.005 0.25
(546.4) (1.9)
Productivity 1.1 -0.01 0.64
(44.3) (-4.4)
Mid-Western Area 11.4 0.02 0.81
(530.5) (6.8)
Value of Production 12.4 0.004 0.44
(996.5) (2.9)
Productivity 1.0 -0.01 0.81
(64.4) (-6.9)
Far-Western Area 10.8 ~-0.001 -0.0009
(495.0) (-0.01)
Value of Production 11.8 -0.01 0.59
(370.8) (-3.9)
Productivity 0.9 -0.02 0.91
(82.0) (-10.7)
Total Hills Area 13.4 0.02 0.97
(2099.9) (18.9)
Value of Production 14.5 0.006 0.41
(810.5) (2.8)
Productivity 1.1 -0.01 0.72

(79.6) (-5.32)

Figures in parentheses are t-values
Source: Computed from data provided by DFAMS and the National retail
prices.
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Table 4. Tarai: Regression Trends in Cropped Area, Value of
Production, and Crop Productivity (1967-1982)
Development Dependent Variaonle
Region (Natural Logarithm) Constant Trend R-squared
Eastern Area 12.9 0.005 0.08
(1338.2) (4.8)
Value of Production 13.8 0.007 0.40
(606.9) (2.7)
Productivity 0.9 0.001 0.06
(54.2) (0.9)
Central Area 13.1 0.01 0.89
{1565.1) (9.6)
Value of Production 14.0 0.008 0.45
(636.4) (3.0)
Productivity 0.92 -0.002 0.92
(41.8) (-0.7)
Western Area 12.3 0.02 0.92
(1164.1) (11.6)
Value of Production 13.2 0.009 0.41
(476.4) (2.7)
Productivity 0.9 -0.006 0.14
(25.9) (-1.3)
Mid-Westemrn Area 11.8 0.01 0.92
(1504.5) (11.3)
Value of Production 12.7 0.008 0.70
(1003.4) (5.0)
Productivity 0.9 -.0004 0.21
(62.1) (-1.7)
Far-Western Area 11.3 0.03 0.94
(594.9) (13.2)
Value of Production 12.2 0.02 0.54
(271.7) (3.6)
Productivity 0.9 -0.01 0.37
(25.7) (-2.5)
Total Tarai Area 14.1 0.01 0.95
(2249.8) (14.4)
Value of Production 15.03 0.009 0.52
(716.9) (3.5)
Productivity 0.9 -0.003  0.08
{50.8) (-0.9)

Figures in parentheses arc t-values.

Source:
prices.
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Trends in Individual Crop Productivity

Average anmual growth rates of area, production, and yield are
presented in Tables 5 to 9. In an overview of the trends, it is seen
that productivity decline is severe in the mountains and hills while
moderate in the Tarai. Impressive growth in yields of the major cereals
is observed in the Kathmandu Valley.

During the period, the vield rate of growth of major cereals de-
clined despite growth in cropped area. Paddy yield decreased at the
rate of 0.8 nercent and production by 0.03 percent, despi'e and increase
in area by 0.7 percent. Miize yield declined by 1.4 percent and produc-
tion declined bv 0.6 percent, despite an increase of 0.8 percent in
area. Wheat vield increased at the rate of 1.5 percent, while area and
vroduction rose by 5.6 and 7.1 percent respectively. Barley y:eld
declined by 0.5 percent. Potato yield registered a growth rate of 0.2
percent as campared to area and production increases of 1.3  and 1.4
percent. Amon¢ the cash crops, oilseed yield increased at the rate of
1.5 parcent, corresponding to both area and production increases of 1.2
and 2.7 percent. Likewise, sugarcane yield also increased by 2.7 per-
cent, corresponding to both area and production increases of 5.7 and 8.5
percent.  Jute yield increased by 5.7 percent, owing to a sharp decline
of 0.9 percent. Similarily, tobacco yield declined by 0.3 percent, with
arca and precuction declining by 1.1 and 1.3 percent respectively.

Table 5. Growth Rates* of Area, Production and Yield of Major Crops:
Nepal (1967-1982) (percentage)

Crops Area Production Yield
Paddy 0.7 -0.03 -0.8
Maize 0.8 -0.6 -1.4
Wheat 5.6 7.1 1.5
Millet 1.04 0.4 -0.6
Barley -0.05 -0.6 -0.5
Potato 1.3 1.4 0.2
01 lseeds 1.2 2.7 1.5
SugarCanc: 5.7 8.5 2.7
Jute -A.7 -0.9 5.7
Tobacco -1 -1.3 -0.3

*hetimatsd from the form: lnyt = Ina + bt.
source:  Data Bank. APROSC, from date published by DFAMS.

The mountaings:  Tho yield decline 1s severe for the mountain
rﬂqion. Despite an.increasc in area by 2.8 and cne percent per annum in
.nddy ard maize, the yield of these crops declined at rates of 1.6 and
2.4 pereent annually I'otato is the only cereal crop that registered
positive yield Loﬂtn in the mountains, with an average annual growth of

3.9 poroent. ULhar crops are not important in the mountains.

The hiills:  The decline in yield is almost as severe in the hills
in almost all cereal crops except potatoes. The yields of paddy, mzize,
wheat, illet, and barley declined at the rates of 1.3, 1.9, 0.1, 0.&,

and 1.0 percent respectively. Potato yield increased by 0.5 percent.
Lakewise, area and production increased by 2.5 and 3.0 percent.
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Table 6. Growth Rates* of Area, Production and Yield of Major Crops:
Mountains (1967-1982) (percentage)

Crops Area Production Yield
Paddy 2.8 1.2 -1.6
Maize 1.0 -1.4 -2.4
Wheat -3.7 -5.9 -2.2
Millet 0.7 -0.3 1.0
Barley 0.5 -1.5 -1.9
Potato 1.6 2.6 0.9
Oilseeds -1.8 -0.4 1.5
Sugarcane 3.4 3.8 0.1
Tobacco -3.5 -3.6 -0.06

*Estimated from the form: 1lnyt = lna + bt.

Source: Data Bank, APROSC, from the data published by DFAMS.,

Table 7. Growth Rates™ of Area, Production and Yield of Major Crops:
Hills** (percentage)

Crops Area Production Yield
Paddy 2.6 1.3 -1.3
Maize 1.4 -0.5 -1.9
Wheat 5.5 5.4 -0.06
Millet 1.3 0.6 0.8
Barley 0.8 -0.2 -1.0
Potato 2.5 3.0 0.5
Oilseeds -0.4 0.3 0.7
Sugarcane -0.7 -0.1 0.6
Jute -0.9 -3.4 6.4
Tobacco -3.8 -3.3 0.5

"Estimated from the form: vt = lna + bt.
* Excluding Eatbmancdu Valloy.

source:  Tata fwink, APROSC, from data published by DFAMS.

Rathmandu  Valley: fighest  yicla growth was achieved for wheat,
followed by malze dand paddy. Paddy yield increased by 1.4 percent per
annum, while arca and production declinea by 0.2 percent, respectively.
Maize yield increased by 1.9 percent per annum while area and production
fell by Con and Gu1 pereent. Wheat vield increased by 2.7 percent while
area ani production increased by 0.5 and 3.2 percent., Millet vield
declined by 0.2 peroont;  arca and production decl ining Yy 3.7 and 3.8
percent. Barles  vield increasad by 1.1 percent;  area ane production
increasec v .5 and 1006 percent. Potato yield declined by 1.2 percent;
area and  production fell by 5.5 and 6.7 percent. Oilsecd vield in-
sreaser] by 0.0 percent while area declined by 5.4 percent and procluction
by 4.4 percent.  Suaarcanc ield decl ined by 3.0 percent annually.




Table 8. Growth Rates* of Area, Producticn and Yield of Major Crops:
Kathmandu Valley (1967-1982) (percentage)

Crops Area Production Yield
Paddy -0.2 -0.2 1.4
Maize -0.6 -0.1 1.5
Wheat 0.5 3.2 2.7
Millet -3.7 -3.8 -0.2
Barley 9.5 0.6 1.1
Potato -5.5 ~-6.7 -7l
Ollseeds -5.4 -4.4 0.2
Sugarcane -4,8 -7.8 -3.0
Jute - -
Tobacco - - -

*Estimated from the form: lnyt = lna + bt.
Source: Data Bank, APROSC, from data opublished by DraMs,

Tarai: The growth in area, wmroduction, and vield in this belt ic
of crucial importance. Paddy vicld over the vears declined vy 0.0
percent despite  an increase 1n area of 0.4 percent. Maize vield in-
creased by 1.5 percent; area and production increased by 8.3 and 17,
percent. Millet vield declined by 0.5 percent, althouah area acd
nraduction  increased by 1.4 and 0.9 percent. Rarley yield increasod
only by 2.7 and percent despite an increase in area and  oroduction by
7.7 and 4.9 percent. The potato vield decreased by 2.8 percent.

Of «cash crops, oilveed vield increased by 3.0 percent; avea  uvi
production increased by 1.8 and 3.9 percent. Sugarcane vield Incressod
by 2.4 percent per annum;  area arxd production increased by 7.6 arxi 10,0
percent. Jute vyield increased by 5.6 poercent; area and procdoction
decreased by 6.5 and 0.8 percent. Tobacco vield and production toell U2
percent and 0.0Y percent; area increased 0.09 percent.

Table ¢, Growth Rates” of Area, Production and Vield of Muojor Crops:
Tarai (1967-1982) (percentage)

rops Area Production Yield
Paddy 0.4 -0.4 -0.6
Malze 6.1 7.9 1.5
Wheat 8.3 12.9 4.6
Millet 1.4 0.9 -0.5
Parley -7.7 -4.,9 2.7
Potato 2.8 1.8 -0.9
71 iseeds 1.8 3.9 3.0
sugarcanc 7.6 10.0 2.4
Jute ~-6.5 -0.8 5.6
Tobacco 0.09 -0.09 -0.2

*rstimated from the form Invt = lna + bt.
source:  Data Bank, APROSC, from data published by DFAMS.



AGRICULTURAL INPUTS

Modern agricultural growth largely stems from the provision of
improved seed and chemical fertilizer with assured irrigation facili-
ties. In the following sub-section, regression coefficients of aggregate
inputs are presented, followed by a discussion of trend and regional
distribution of moderr inputs.

Trends in Aggregate Inputs

The regression coetficients in Table 10 indicate the compound
annual rate of growth. The high R-squared value and significant t-
statistice reveal that input in the agricultural sector has increased in
a sustained manner over the years.

Table 10. Reqgression Coefficients of Trends in Aggregate Inputs

Dependent  Variable Constant T R-squared Time Period
(Natural logarithm)

Cultivated Land 7.5 0.01 0.98 1965/66-
(1383.9) (28.1) 1982-83

Gross chomical 8.7 0.1 0.78 1965/66-
Fertilizer (40.7) (7.5) 198./83
Nitrogen 7.3 0.2 0.92 1966/67~
(54.74° (12.01) 1980/81

Improved Seeds 5.7 0.1 0.80 1965/66~
(27.57) (8.05) 1982/83

Improved Tools 5.4 0.2 0.36 1966/67-
(7.64) (2.74) 1980/81

Aaro-Chemicals 3.7 0.3 0.88 1966/67-
(14.3) (9.7) 1980/81

institutional Credit 8.0 0.3 0.88 1965/66-
(27.59) (10.85) 1982/83

Public Expenditure 9.8 0.2 0.88 1966/67-
on Ayriculture (%7.95) (9.99) 1980/81

source:  Reqression ostimates are bascd on the data provided by DFAMS,
ALC, ADB/N, the Ministry of Finance, and the Central
Burcan  of Statistics.,

Durine the last 19 vears,  total cultivated land increascd by 1.4
percent  ror anmun. Among odern inputs,  gross  chemical  fertilizer
ncreasead by 14,7 percent por annum,  while growth in nitrogen fertili-
serowas TULE percent per annum,  indicatirg the increasinag  share  of
mtrogenous fertilizer over ‘he years. Growth in improved secd, tools,
. agro-chamicals wore 15,4, 21.4, and 28.3 percent per annum,  respec-
Cively. mstrtutional credit increased by 29,1 percont per anrun.  The
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