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Relationship Between Population Growth
and Agricultural Change in Nepal:
A Regional Analysis

Uma Kant Silwal™
INTRODUCTION

The problems of growing population and of the pressure exerted on already scarce
land have been a recurrent concern in the developing countries like Nepal. In fact.
agriculture remains at the centre of population-development scenario because of its
predominant position in the economic structure and demographic processes. In Nepal,
total population at national level is increasing very rapidly. Agriculture being the main
occupation of Nepalese people, the proportion of labour force engaged in this sector is
considerably high. In addition, the increasing pressure of agricultural population on land
has caused a significant deforestation. resultant from the use of marginal land tor
cultivation. lcading to increased landslides, soil erosion and environmental degradation
(Eckholm, 1976; Upreti, 1983; Seddon. 1987). The total agricultural production has
increased in Nepal due to the expansion of cultivated land, but the yield rate of most of
the crops has tended to fall.

Although the pressure of population on agriculture at macro level is inleresting
to realize the problem, the important phenomenon of this pressure at regional level is
meaningful for operational use. Three distinct ecological regions of the country-
mountains. hills and tarai plains, comprising five development regions in each bell.
have wide variation in population density and availability of cultivable land.

It has been. therclore, suggested that the population growth and resource
utilization process in the land scarce subsistence economy of Nepal is going in an
unbalanced way. The resource base and utilization process. and impact ol population
pressure on agricultural change difter widely in various agricultural regions. In such a
country with diverge resource basc, agro-climatic condition and diflerential rates of
population growth, the problem must not, however. be understood in terms of
relationship between totalitics or micro lindings. although it provides starting poimt 10
investigate regional variations. In the past studies. no systematic effort has been made
10 analyse and measure the magnitude of interrelationships between population growth
and agricultural changes on spatial-temporal basis. To what extent the population
pressure is associated with natural resource development in terms of expansion of land.
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agricultural output and crop productivity in different regions remains unclear. Thus. the
present state of knowledge in this issuc can not provide planners and policy makers
with clear-cut picture.

OBJECTIVES OF THE STUDY

The purpose of this study is to explore the nature and magnitude ol changes in
agriculture in response to changes in population over time 50 that a more analytical and
empirical basis can be developed to make policy decisions and regional planning more
realistic. Specifically, the study will try to examine the spatial-temporal paticrn ol
changes in population, cultivated area. agricultural butpul. productivity. and find the
interrelationships between these variables.

DATA AND METHODOLOGY

Since there are variations in agro-cco-climatic conditions and population growth
and distribution in different regions of the country. the present study has followed
regional analysis approach. In our regional analysis, the country as a whole is taken as
the study area. As the country can be divided into three main geographic regions -
mountains. hills and tarai plains. each of these regions is further divided into live
development planning regions, which ultimately come to 15 geographic. planning
subregions. These regions are taken as the units for spatial-temporal analysis.

The study is primarily based on the secondary sources of data. For agricultuse,
the area and production data for major nine food and cash crops are obtained trom the
publications and official records af the Department of Food and Agricultural Markeling
Services (DFAMS) of HMG. The data for chemical fertilizer and improved seeds supply
are oblained from the publications and official records of the Agricultural Inputs
Corporation (AIC) and rainfall from Department of Hydrology and Meteorology of
HMG. For population, the major sources of data are various reports of population
censuses. Various reports of demographic surveys and estimates produced by
government and non-government organizations were also consulted. Since the detailed
result of 1991 population census has yel o be come, the agricultural labour force for
1991 has to be estimated merely through using the activity rate and ratio of agricultural
labour force to the total active labour for 1981 in the corresponding regions.

Despite the agricultural implements and pesticides being important inputs in
agricultural production, the available data for these items did not meet our purpose. The
incomplete sales figures of these inputs are in the AIC. while there is higher quantity of
selling in private sector that have no recorded data.
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LIMITATIONS

Since this study is heavily based on the secondary sources ol data. various types
of errors might have occurred in the data collection processes. The quality ol data lor
area and production of agricultural crops has always been a problem for a study ol this
kind. Similarly. the unavailability of quality data for net cultivated land. irrigated area
and modern inputs have narrowed the delailed analysis of this study. Being food crops as
major crops occupying about 90 percent area and output in agriculture, our regression
analysis has been made only with these crops.

POPULATION CHANGE PATTERNS

The population of Nepal has increased very rapidly since 1952/54 census. but
with the irregular growth rate in different periods. The high growth in total population
is observed due to (he drastic decline in death rate without corresponding decling in birth
rale and partly also by the immigration of people. Owing 10 the distinct geographical
dichotomy in the country, a wide inter-regional variation in the population growth is
the chief characteristic. The average annual growth rate between the regions is
remarkably different, varying from -0.13 to 4.74 percent during 1981-91 decade.
Moreover, the growth rate ranged from -5.30 to 8.00 percent per annum during the
decade of 1971-81 (Table 2). All the tarai regions had higher population growth rate
than the national average in both decades of 1970s and 1980s. while all hill and
mountain regions, except central hill during 1980s, had lower growth rate. But the Far-
west and mid-west tarai regions stood with the highest growth rate, while the western
mountain belt was the exception with the decline in total population during the study
period. 1971-1991,

These wide differentials in population growth among the regions were caused nol
only by natural increase but mainly by immigration. There was phenomenal increase in
migration of people to the tarai plains since 1960s. After the eradication of malaria in
late 1950s and government incentives through resettlement programmes in the tarai
districts, the influx of emigration occurred from the hill and mountain regions as well
as [rom adjoining districts of India. Due to the increasing population pressure and
declining cultivated land size in the hill and mountain regions, the people [rom these
regions were forced to migrate to the southern plains in order to find the cultivable land
for their livelihood. During 1971-81. the composite tarai alone received 74.4 percent of
the total in-migrants in the country, and the Eastern tarai alone did 29 percent. On the
other hand, 61.3 percent of the total out-migrants were originated from the hills and
30.3 percent from the mountains. Among the 15 regions, the Eastern hill and Eastern
mountain sent out 25.5 and 22.7 percent of total out-migrants respectively in the same
period (Gurung,1989).
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Table 1

Distribution of Population and Land, by Region

1971 - 1991
Regions Total Total Population Percen-|  Percentage of
Land Are: —~ tage Population
(in sq.km) of Lan—

1971 1981 1991* 1971 | 1981 | 1991
Mountain
Eastern 10438 | 304352| 338439 359096| 7.09] 2.63| 2.25| 1.95
Central 6277| 353923| 413143| 471576 4.26] 3.06] 2.75| 2.55
Westem 5819 34380 19951 19688| 3.95] 0.30] 0.13] 0.1
Mid-Westem 21351 207122 242486| 261246| 14.51] 1.79 1.61| 1.42
Far-Western 7932| 238833| 288877| 332875| 5.39| 2.07| 1.92| 1.80
Total 51817 1138610 1302896| 1444481| 35.21| 9.85| 8.67 | 7.82
Hill
Eastem 10749 | 1105590 | 1257042| 1429372| 7.30] 9.57| 8.37| 7.74
Central 11805| 1741594 | 2108433] 2676476| 8.02{15.07]14.03 | 14.50
Western 18319 | 1816940 | 2150939] 2417084 12.45115.72/14.32 | 13.09
Mid-Westem 13710 885562 | 1042365| 1218342 9.32| 7.66] 6.94 | 6.60
Far-Westem 6762| 521721| 604336 670035 4.59| 4.51] 4.02| 3.63
Total 61345| 6071407 7163115] 8411309| 41.68|52.54|47.08 |45.56
Tarai
Eastem 7269 1387558 | 2113442| 2659906| 4.94]12.01114.07 | 14.41
Central 9328 | 1770236 2387781 3026185 6.34|15.32[15.89 [16.39
Weslem 5260 595110] 957969| 1315150 3.57] S.15] 6.38 ] 7.12
Mid-Weslemn 73171 395322 670760 926507| 4.97| 3.42| 446 5.02
Far-Westem 4845 197740 | 426876| 678543| 3.29| 1.71] 2.84 | 3.68
Total 34019 | 4345966| 6556828 8606291 23.11]37.61|43.65 |46.62
Nepal 147181 | 11555983 | 15022839]18462081] 100 | 100 | 100 | 100

Source:  Central Burcau of Statistics. Population Monograph of Nepal 1987
Kathmandu, and Preliminary result of Population Census 1991.

This phenomenon led to the redistribution of population in the dillerent regions
of the country. As a resull. the percentage of total population residing in the composite
tarai regions alone reached up 1o 46.6 percent in 1991 from 37.6 percent in 1971, While
in the composite hill regions. the share declined from 52,5 percent in 1971 10 45.6
percent in 1991. Similarty, the percentage of the composite mountain regions dropped
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from 9.9 10 7.8 percent in (wenty years period (Table | & 2). This in turn, the densily

= of population increased very sharply in the tarai regions, which was lfollowed by the
hills. In the composite larai regions. the density ol population became nearly double.
from 128 persons in 1971 10 253 per square kilometre in 1991. In the far-west tarai, the
density increased 1o more than three fold. The number of population residing per square
kilometre was 99 in 1971, and it increased to 137 in the composite hill regions. The
highest increase in the density among the hill regions was experienced in the central
hill. Due to perceptive increase in population density in the tarai regions. the nel
. cultivated land per worker in these regions should have declined as in the mountain and
hill regions. \
. Table 2
Average Annual Growth Rate and Density of Population Over the
Years, by Region, 1971 - 1991
. Density Change in Density
Population per sq.km Growth Rate (l971=100)_
Regions 1971 | 1981 [ 1991 | 1971[1981 | 1971 971} 1981 | 1991
81 191 | 91
Eastern Mountain 20.16] 32.42| 34.40] 1.07] 0.59] 0.83 |100 |111.20{ 117.99
Central Mountain 56.38] 65.82| 75.13] 1.56] 1.33] 1.45]100 [116.73]|133.24
Western Mountain 591 3.43] 3.38] -5.30] -0.13} -2.75 |100 | 58.03] 57.27
L Mid-West Mountain] ~ 9.70] 11.36| 12.24] 1.59] 0.75| 1.17 [100 |117.07| 126.13
Far-West Mountain | 30.11] 36.42] 41.97] 1.92| 1.43] 1.67 |100 |120.95] 139.38
Mountains Tolal 21.97| 25.14] 27.88] 1.36] 1.04f 1.20 |100 |114.43]| 126.36
Eastern Hill 102.86] 116.95{132.98] 1.29] 1.29 1.29 {100 |113.70] 129.29
Central Hill 147.53] 178.61|226.72} 1.93| 2.41] 2.17 |100 |121.06] 153.68
Weslern Hill 99.18| 117.42]131.94] 1.70| 1.17] 1.44 [100 |118.38| 133.03
4 Mid-Wesl Hill 64.59] 76.03| 88.87] 1.64] 1.57] 1.61 [100 [117.71] 137.58
Far-West Hill 77.150 89.37] 99.09] 1.48] 1.04] 1.26 |100 |115.84] 128.43
2 Hills Total 98.97| 116.77|137.11] 1.67| 1.62] 1.64 [100 |117.98] 138.54
Eastem Tarai 190.89] 290.75|365.92] 4.30{ 2.33| 3.31 {100 |152.31| 191.70
3 Central Tarai 189.78| 255.98|324.42] 3.04] 2.40] 2.72 {100 |134.88| 170.95
Western Tarai 113.14] 182.12{250.03| 4.88] 3.22| 4.04 [100 |160.97|220.99
Mid-Wesl Tarai 54.03] 91.67|126.62] 5.43] 3.28] 4.35 100 |169.67|234.37
Far-West Tarai 40.81] 88.11{140.05] 8.00] 4.74] 6.36 |100 |215.88| 343.15
Tarai Total 127.75] 192.74[252.98 4.20] 2.76| 3.48 [100 |150.87] 198.03
4 Nepal 78.52] 102.07|125.44f 2.66| 2.08] 2.37 |100 |130.00] 159.76

Source: Table 1
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CHANGE IN AGRICULTURE

There is a large variation in the availability of cultivated land and its soil quality
in different regions. The cultivated land is less than 6 percent of the total land arca in
the composite mountain regions. and in the composite hills. it is about 20 percent.
while in the composite tarai more than 40 percent of the total land is under cultivation
(LRMP,1986). From the analysis of area and production data. it has been suggested that
the distribution of gross cropped area and agricultural production is uncven also between
the regions. The percentage share of the composite tarai 1o the gross cropped arca is the
highest, although it is declining, while the share of the composite hills is increasing,
and remaining almost constant in the composite mountaing. Similar (rend is obscrved
in the distribution of total agricultural production, The major agricultural production in
all regions of the country is food crops occupying more than 90 percent of the gross
cropped area in most of the regions. Only (ew the mountain and tarai regions have little
bit higher share in the area under cash crop. but less than 20 percent. The substitution
of area from food 10 cash crops. therefore. was negligible during the study period.

The growth of gross cropped area in the initial decade of study was not much
high in the regions; even in the three mountain regions and far-west hill. it was
negative. In the tollowing decade, however, the annual growth rate in food crop area was
strikingly high, especially in (he hill regions. which ranged from 3.72 percent 10 8.03
percent per annum. In the mountain regions also. the growth rate ranged between 3.89
to 6.66 percent per annum, with exception of the western mountain which had negative
growth rate (Table 3). But in the tarai regions. the increase in area was not ¢ncouraging,

Similarly. the rate of growth of food crop production was ncgative in most of
the mountain and hill regions. except in the Eastern mountain and mid-west hill in the
preceding decade. But in the following decade. there was phenomenal increase in both
food and cash crop outpul. The growth rate in food crop output was more pronounced in
the hill regions. which ranged (rom 4.66 to 8.68 percent per annum (Table 4). The
western mountain, however, has experienced declining food crop output in both decades,
along with total population.

Regarding the land productivity, it was interesting that the productivity per
hectare of food crop outpul in the initial decade was declined in all the 14 regions under
study, except almost zero growth in the castern mountain (Table 5). The rate of decline
in food crop productivity was ranging from 0.16 to 2.68 percent per annum. In (he
composile mountains, it declined by [.15 percent and i the composite hills by 1.72
percent per annum. Also in the latter decade. there was the decline of lood crop
productivity in the 6 out of 10 mountain and hill regions. Only in the tarai regions.
during this decade. the productivity was lound increasing at the annual rate of 2.08 to
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v 3.99 percent. However. the increase in cash crop productivity was satisfactory in most
of the regions in the latter decade.
Table 3
Average Annual Growth Rates and Changes of Cropped Area of
Different Crops, by Region, 1969-1971 to 1989-1991
“ (Growth rates in percent)
1969-71 to 1979-81] 1979-81 to 1989-91|1969-71 10 1989-91
- Regions Food | Cash| All | Food [Cash [ All [Food |Cash| All
crops | crops | crops | crops [crops | crops |crops |crops | crops
Eastern Mountain 3.3516.021 377 | 4.89[-022 | 4.13 |4.1212.85| 395
A Central Mountain 026]1.59]042 | 3.89|7.15 | 4.36 |2.06 | 4.33 ] 2.37
Western Mountain -2.0810.311-1.80 1-0.24(6.04 | 0.80 |-1.16 ] 3.14 |-0.51
Mid-West Mountain -3.04(-1.761-291 | 5341241 | 5.07 | 1.06 0;31 1.00
Far-West Mountain -1.60|2.08 [-1.40 | 6.66 13.53 | 6.48 |2.44 | 2.80| 2.46
Mountains Total -0.1212.7410.20 | 490 |3.17 | 4.69 |2.36 |2.96| 242
’ Eastern Hill 2.8612432.80|583]041 | 5.22]14.34|1.41]4.00
Central Hill 0.59 [-2.31( 037 | 3.72|5.57 | 3.85|2.14 | 1.55] 2.09
Westem Hill 1.78 | 1.60 | 1.77 | 8.03 |3.24 | 7.86 |4.86 | 2.42 | 4.77
Mid-West Hill 20311931203 (7951622 | 7.874.95]|4.06]| 491
Far-Wesl Hill -0.1910.79] -0.15 5.3515.69 | 5.37 |2.54 | 3.21 | 2.57
4 Hills Total 1.5310.73] 1.47 | 6.293.32 | 6.09 [3.88 |12.02] 3.75
Eastern Tarai 1.6614.74 | 1.80 | 0.73 1091 | 0.74 | 1.19 | 2.81 | 1.27
« Central Tarai 0.9910.57}096 | 0.41]3.18] 0.68 |0.70 | 1.87 | 0.82
Westem Tarai 1.3315.01] 1.60 [-0.35]0.16 | -0.30]0.49 | 2.55 | 0.64
Mid-West Tarai 0.17 1281055 |225(220] 224 |1.21 |2.51] 1.39
- Far-West Tarai 29613.8213.07 | 346|544 | 3.73|13.21 |4.63| 3.40
Tarai Total 1.282.66| 1.40 | 0.8312.44 | 0.98 11.06]2.55] L.19
Nepal 1.2912.12 ] 1.36 | 3.03]2.73 | 3.01 |2.15]242] 2.18
¢ Source: Computed from the data obtained from the Department of Food and
Agricultural Marketing Services, Ministry of Agriculture, HMG/N,
Kathmandu.
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Table 4

Average Annual Growth Rates and Changes in Output of Crops by
Region, 1969-1971 to 1989-1991

(Growth rates in percent)

1969-71 to 1979-81 | 1979-81 to 1989-91] 1969-71 to 1989-91
Regions Food | Cash | All |Food | Cash| All | Food | Cash | All

crops | crops | crops |crops | crops fcrops | crops | crops [crops
Eastern Mountain 3371 4.01] 3.57| 4.01| 4.95| 4.33| 3.69| 4.48] 3.95
Central Mountain 243 2.85] -083] 4.85] 9.89| 6.95] 1.15| 6.31| 2.99
Western Mountain 321 2721 -122] 2.19] 6.39] 2.141-2.770| 4.54| 0.44
Mid-West Mountain] -4.20| -1.12] -3.41| 4.45| 6.07| 4.94] 0.03| 2.41| 0.68
Far-West Mountain | -3.38] 0.36| -2.91| 6.19| 7.67| 6.42| 1.29| 3.95| 1.65
Mountains Total 1271 2421 -028] 4.50] 7.20] 5.40]| 1.58| 4.78] 2.52
Eastern Hill 0.77] 2.64| 1.26] 5.81| 2.91| 5.07| 3.26| 2.78{ 3.14
Central Hiil -0.12| -042] -0.16] 4.66/10.03| 5.55] 2.24 | 4.68| 2.66
Western Hill .076| 0.91] -059| 8.68] 6.94] 8.50| 3.85| 3.88] 3.85
Mid-West Hill 006| 1.62] 0.19| 7.22]10.36] 7.53| 3.58| 5.90] 3.80
Far-West Hill 2.10] -0.72] -1.98] 5.35|12.35| 6.19| 1.56] 5.61] 2.02
Hills Total 022 1.20] -0.02] 6.47] 6.94] 6.55| 3.07| 4.03] 3.21
Eastern Tarai 149 5.54| 1.79] 2.82| 9.51| 3.60| 2.15| 7.51] 2.69
Central Tarai 0821 5.49| 1.72] 3.61] 9.20| 5.17] 2.21| 7.33| 3.43
Western Tarai 0.60] 5.18] 1.60| 3.20]10.06| 5.42| 1.89| 7.59| 3.49
Mid-West Tarai 0301 3.54] 0.08] 4.95| 3.25| 4.76] 2.29 | 3.40| 2.40
Far-West Tarai 1291 3.66| 1.48]| 7.59]18.83| 9.10| 4.39 ] 10.99] 5.22
Tarai Total 090| 5.221 1.53] 3.75| 9.57| 5.02| 2.31| 7.37] 3.26
Nepal 0.43| 3.72| 094] 4.70] 8.72| 5.52| 2.54| 6.19 3.21

Source: Computed from the data obtained trom the Department of Food and
Agriculture Marketing Services. Ministry of Agriculture. HMG/N
Kathmandu.
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Table §

Yield Rates of Per Hectare Agricultural Crop Production by Region,
1969-1971 to 1989-1991

(M.ton/ha.)
1969-1971 1989-1981 1989-1991

Regions Food Cash Food Cash Food Cash

CIops Crops Crops Crops Crops Crops
Eastern Mountain 1.71 4.57 1.71 3.78 1.57 6.25
Central Mountain 1.81 481 1.38 5.44 1.52 7.00
Western Mountain 1.51 4.97 1.34 6.30 1.10 6.51
Mid-West Mountain 1.43 423 1.27 4.51 1.17 6.41
Far-West Mountain 1.55 3.76 1.29 3.17 1.23 4.70
Mountains Total 1.62 451 1.45 4.37 1.39 6.42
Eastern Hill 1.91 3.74 1.56 3.82 1.55 4.89
Central Hill 2.00 3.39 1.86 4.10 2.04 6.21
Western Hill 1.90 4.09 1.47 3.82 1.56 5.44
Mid-West Hill 1.77 2.55 1.46 247 1.36 3.62
Far-West Hill 1.62 2.94 1.34 2.53 1.34 4.66
Hills Total 1.89 3.52 1.59 3.69 1.62 5.21
Eastern Tarai 1.74 2.86 1.71 3.09 2.11 7.00
Central Tarai 1.67 3.19 1.64 5.14 2.25 9.06
Westem Tarai 1.59 5.49 1.48 5.58 2.10 14,32
Mid-West Tarai 1.65 1.03 1.58 1.11 2.04 1.23
Far-West Tarai 1.64 0.93 1.39 091 2.06 3.02
Tarai Total 1.67 2.79 1.61 3.57 2.14 7.00
Nepal 1.74 3.13 1.60 3.66 1.87 6.45

Source: Computed from the data obtained from the Department of Food and
Agricultural Marketing Services, Ministry of Agriculture, HMG/N,
Kathmandu.

Because of the increasing population pressure in the hill and mountain regions.
the cultivable land has already been exhausted (Seddon,1987:50). So, the farmers are
being forced to cultivate low quality steep land to meet the food requirement of the
growing population. From the traditional method of agriculture in such a sieep terrain.
the soil erosion problem is leading to declined crop productivity (Winrock International,
1991). There are numerous other factors which have hindered the rise in productivity per
hectare. Due to endemic poverty of Nepalese farmers and the steep topographic
condition, the use of modern inputs is very low.
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Although the use of chemical fertilizer is increasing. its rate of use per hectare is
very low. The use of improved variety seeds is almost nil in most of the regions (Tabic
6). But the use of modern tools is not feasible in the Nepalese hill {arms owing (o the
terraced topography. The year round irrigation facility is available in very insignificant
percent of cultivated land. This facility is rather low in the hill and mountain regions.
Therefore. whatever the total agricultural production has increased. it is duc 1o the
expansion of cultivated area rather than the increased productivity per hectare.

Table 6

Use of Fertilizer and Improved Seeds Per Hectare of Gross Cropped
Area, by Region, 1971 - 1991

(In kg.)
Fertilizer Use Improved Seeds Use Regions
Regions 1971 1981 1991 1971 1981 1991
Eastern Mountain 0.22 2.86 11.80 0.08 0.48 0.59
Central Mountain 7.03 62.48 65.74 0.34 0.42 0.09
Western Mountain 0.00 4.49 7.66 0.00 2.42 0.80
Mid-West Mountain 0.19 0.44 1.20 0.11 0.14 045
Far-West Mountain 0.24 0.44 4.79 0.04 0.61 0.25
Mountains Total 1.96 17.77 22.05 0.14 0.53 0.37
Eastern Hill 2.67 5.01 78.45 0.43 0.57 0.27
Central Hill 53.80 104.89 142.01 0.64 0.57 1.10
Westermn Hill 6.98 11.08 17.66 1.57 0.97 0.21
Mid-West Hill 0.76 2.14 6.99 0.28 0.11 0.14
Far-West Hill 1.49 1.85 6.50 0.21 0.22 0.6Y
Hills Total 19.45 34.04 55.96 0.77 0.59 (.44
Eastern Tarai 5.87 10.53 50.54 1.16 1.33 0.98
Central Tarai 13.95 27.63 83.06 0.74 0.85 1.03
Western Tarai 11.38 9.71 83.12 0.20 0.53 0.95
Mid-West Tarai 2.81 5.55 36.22 0.59 0.38 0.68
Far-West Tarai 2.62 2.18 23.56 0.25 0.19 0.96
Tarai Total 9.18 15.16 62.06 0.71 0.83 2.63
Nepal 1191 21.13 57.15 0.70 0.74 1.59

Source ©  Fertilizer data was obtained [rom the publications and official records ol
Agricultural Inputs Corporation. Kathmandu and Area data was obtained from
the Department of Food and Agricultural Marketing Services, Minisiry of
Agriculture, HMG/N Kathmandu.
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RELATIONSHIPS BETWEEN POPULATION GROWTH AND
AGRICULTURAL CHANGE: CORRELATION AND REGRESSION
ANALYSIS

In order 1o wiin an insight into the behavioral relationship. an effort is made to
make quantitative analysis of leading population and agricultural variables. using ume
series data from 1971 to 1991, First the analysis is devoted o correlation analysis ol
the population and agricultural variables. which is followed by a discussion ol
regression results.

Correlation Analysis

The simple correlation coetticients of agricultural labour and other agricultural
variables. such as arca. output and productivity of food crops. derived from the time
series data for the period from 1971 10 1991 are given in Table 7. The results ol our
analysis suggest thay the correlation between ugriciillurul labour and gross [ood crop arca
is very high in most ol the regions. A notable exception is observed in the mid-weslt
mountain region where the correlation coelficient is only 0.22. In this region, the
grow(h rate of agricultural labour force was exceptionally erratic during the last two
decades. For instance, the average annual growth rate of labour force during the period
from 1971 (o 1981 was 3.81 percent, whercas it was only 0.74 percent in the decade of
1981 1o 1991. Also. a weak association is noted between agricultural labour foree and
increase in lood crop area in the western tarai region. as shown by the correlation value
of 0.55.

The correlation coelticient of agricultural labour and food crop area. however. is
more than 0.80 in 10 out of 15 regions under study. The highest coeflicient ol labour
with arca is found in the central hill and far-west tarai. as 0.95 in cach. 1t must be noted
that correlation between agricultural labour and food crop area is higher in the hitls and
tarai regions than in the mountains. A possible reason for this lower cor relation
coefficient in the mountains is the limited potential for expansion of food crop arca duc
to the rugged terrain and adverse climatic condition for food crop production.

As observed in Table 7. the correlation between labour force and lood crop
output is weak in most of the mountain regions. There is a negative correlation
between these variables in the mid-west mountain region where the correlation between
labour and area is very weak. It is interesting 10 note that the western mountain region
has the highest correlation coefficient of output with respect to labour as its value is
0.91. This region is characterized by a decline in both population and agricultural
labour force during the two decades of the 1970s and 1980s. The correlation cocfficient
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ol labour and food crop output in the average mountain regions is not much high, as its
value is 0.51.

The correlation between tabour and output is higher in the hill regions than that
in the mountains. The highest correlation coellicient between these (wo variables is
found in central hill. at 0.88. However, the far-west hill region shows the lowest
correlation coefficient between {abour and output as 0.34, where the cocfficient of
comelation between labour and area is 0.78. This region is characterized by dry climatic
condition and low soil quality. However, the coelficient of corrclation between labour
and food output in the average five hill regions is (.79, The closeness of association
between labour and food output in the tarai regions is almost the same as in the hill
regions.

Table 7

The Correlation Coefficients of Agricultural Labour with Area,
Output and Productivity of Food Crops, by Region, 1971 - 1991

Regions Area Output Productivity
Eastern Mountain 0.808 0.726 0.590
Central Mountain 0.870 0.430 0.665
Western Mountain 0.732 0.910 0.804
Mid-West Mountain 0.224 0.122 -.782
Far-West Mountain 0.814 0.647 -0.778
Mountains Total 0.742 0.508 -0.811
Eastern Hill 0.899 0.764 -0.770
Central Hill 0.951 0.876 -0.217
Western Hill 0.888 0.760 -0.717
Mid-West Hill 0.805 0.721 -0.803
Far-West Hill 0.781 0.341 -0.802
Hills Total 0.908 0.790 -(0.745
Eastern Tarai 0.807 0.679 0.500
Centeal Taral (.801 0.753 0.655
Weslemn Tarai 0.554 0.669 0.514
Mid-West Tarm 0.724 0.615 0.436
Far-West Tara 0.953 0.801 0.365
Taran Total 0.902 0.761 0.599
Nepal 0.940 0.790 0.117
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‘ It is striking to observe that there is a negative correlation between increase in

. labour force and tood crop productivity per hectare in all mountain and hill regions.

excepl in the western mountain. This indicates that the productivity ol food crop per

hectare has not increased. despite the increase of agricultural Tabour in the saime Larm

arca. Whatevei the total food crop output has increased in these regions., it is duc 10

increase in cropped arca. Population pressure has excessively exerted the effect on

expansion of crop arca to bring marginal land under cultivation and (0 some extent

multiple cropping. These regions have low use of chemical fertitizer and limited

possibility for irrigation due 1o the steep slopes. Although numerous rivers and strcams

flow through these mountain and hill regions. they run far deeper in the gorges which

render the rivers inaceessible for the agriculture farms. On the other hand, the problem

- of soil erosion is rising every year duc to overgrazing of increased livestock.

deforestation and steepness of the newly cultivated kand (Eckholm, 1976; Upreti, 1983:

Jodha,1990). In the tarai regions, however. the correlation coefficient of labour with

productivity per hectare of food crop output is found positive, although it is still weak
(Table 7).

Regarding the association between agricultural labour and cash crop arca. it is

not much strong. Only the 4 out of 15 regions have correlation coelticients above 0.80).
However. in the tarai regions, coctlicients ol correlation between these two variables e
little better than those for the moumtain and hill regions. From the obscervation of time
v series data, the arca devoted (o cash crops is increasing consistently in the tarat regions.
There are various other factors besides the labour force for this increase in cash crop
area. For example, (he establishment of agro-basced indusiries such as. cigarettes. sugar
and oil processing have encouraged (o increase output of cash crop. Beside this. the tarai
regions arc climatically favorable for these cash crops. One study has also indicated that
cash crops arce highly price responsive in Nepal (Paudel, 1981). However. the arca
devoted to cash crops in Nepal is negligible. around 10 percent of the gross cropped

4 area.

3 The correlation between Libour and cash crop owtput is stronger than that
between labour and cash crop arca in most of the regions under the study. The
association between labour and cash crop productivity is also higher in most of the taai

= regions, except the mid-west tarar with a coeflicient strikingly low as 0.29. In

interpreting the data on output and productivity ol cash crop. one should bear in mind
that this is aflected by the aggregation of cash crop output data.

The correlation matrices for population. labour force and various agriculture
related vartables are given in Annex 1. One can get an additional information about the
. relationships between various variables from those matrices.
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Table 8

Correlation Coefficient of Labour with Arca, OQutput and Productivity
of Cash Crops, by Region, 1971 - 1991

Regions Arca Outpul Productivily
Eastern Mountain ().358 0.760 0).673
Central Mountain 0.877 ().923 1.791
Western Mountain -0.342 -0.735 -0.789
Mid-West Mountain -0.327 0.426 0.778
Far-West Mountain (.386 (0.727 0.721
Mountains Tolal 0:707 0.863 0.816
Eastern Hill (1.592 (0.829 0.724
Central Hill 0.428 0815 (.845
Westem Hill (0.680 0.751 0.613
Mid-West Hill 0.881 0.832 0.613
Far-West Hill 0.545 0.679 0.728
Hills Total 0.741 0.817 0.816
Eastern Tarai (.680 (1.889 0.811
Central Tarai 0.721 0.877 0.811
Western Tarai ().685 0.805 0.831
Mid-Wesl Tarai 09138 (.802 0.291
Far-West Tarai 0.903 0.807 0.746
Tarai Total ().881 0.879 ().855
Nepal {).863 0.877 0.561

From the correlation analysis of (ime serics data presented here. it has been
confirmed that there is a very close association between agricultural Tabour and Tood
crop arca. IUis noted also from the correlation analysis that there is wide variation in the
relationship among the regions.

While correlation coefficient merely estimates the degree of closeness ol lincar
relationship between the variables in gquestion, the regression line makes it possible (0
predict the change in the dependent variable due to a change in the independent variables.
Thus. the regression technigues have been employed to gain insight into the processes
of interactions between population and agriculture related variables.




Silwal: Relationship Between Populanon 2
Regression Analysis

In the regression analysss. effort s concemrated 10 measure the magmitude -
changes in lood crop arca and output in response to the population pressurc. There e
various reasons 10 examine the clfects of population pressure on food crop arca and
oulput. In the subsistence agricultural cconomy like that of Nepal. population growth
leads first 1o increased demand for food grain. In Nepal, food grain has remained as the
major agricultural production. As has been already discussed. more than 90 percent ol
the gross cropped arca in Nepal is devoted to food crop production. The contribution ol
cash crop to the total crop production is insignificant.

It should be kept in mind that the ultimate impact of population growth and
other agricultural input in a subsistence cconomy lies on the total food outpurt. This
occurs either by increasing gross cropped arca (through reclaiming new land and o
multiple cropping) or by the increase in productivity per unit of land. Hence, the total
lood crop output is considered as dependemt variable. No doubt. there are more othe
factors 100. such as water. improved variety of seeds. chemical fertitizer and modemn
implements besides agricultural labour force. which have important c¢ffect on the
variation of food crop oulput.

It should be noted that in Nepal. disaggregated time series data on irrigation
facility are not available. Al the same time. due 10 very limited area under irrigation.
Nepalese agriculture is dependent mostly on rain water. In this condition. rainfall has
been playing very crucial role in agricultural production. Due to various factors, the use
of improved variety of seeds in agriculture is negligible. On the other hand. (e
employment of modern implements. such as tractors. is not leasible in the hill and
mountain terrain. We have. therefore, included rainfall and supply of chemical fertilize
in addition to agricultural labour force as the explanatory variables 10 cxplain the
variability in the food crop outpul.

In the regression analysis. we have taken two steps. At [irst, an attempt is made
(o see that o what extent the increased agricultural labour force is responsible for the
variation in gross food crop arca. In the next step. the food crop output is related (o
labour, rainfall and fertilizer supply.

Simple Two Variable Regression Model

Table 9 presents the results of log-linear relationship between dependent and
independent variables. In all equations. the ordinary least square (OLS) method has been
adopted and the time series data included herein range from 1971 0 1991. The
coefficients from the table show the elasticily of area increase with respect 1o increase in
agricultural labour force. The figures in parentheses indicate the t-values.
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As noticed in Table 9. the regression equations yield signilicant results in all

mountain regions, except in the mid-west mountain. It gives very high coefficients of

labour. indicating the clasticily of food crop area with respect 10 agricultural labour
which is greater than-unity in the 4 out of § mountain regions. Also lhcw coefficients
of labour are statistically significant at 1 percent level. The adjusted R2 a5 0.76.0.63
and 0.62. in the central. western and far-west mountain respectively. are quite reasonable
considering (he secondary nature of data. But in the mid-west mountain, the labour force
shows ils inability to explain the food crop area, as the coelficient has not been found
statistically significant. Similarly for this region. the adjusted R2 was only 0.32,
indicating that the it was not good.

Some arguments can be put forward in this context. First, this region has very
Iumlcd scope for the expansion of cullivated area. Secondly, due to the cold climatic
umdlllon only single crop can be harvested. Thirdly, according o 1981 survey data,
round the year irrigation facility in this region is available only for 0.38 percent of the
net cultivated land (HMG/DIR. 1989). Therefore, the increase in food crop area cither by
reclaiming new land or by multiple cropping is least possible. On the other hand. the
population and labour force data, when compared with the 1971 and 1981 population
census results, are doubtful.

In the case of all five hill regions. the variation in the food crop arca is explained
significantly by the changes in agricultural labour force. The elasticity for labour is
greater than unity in all regions. The cocfficients also have high and signilicant (-values
for all regions. In regard to the larai regions, the variation in food crop arca due to the
increase in agricultural labour force is comparatively low. As indicated in Table 9. the
elasticity coefficients of labour in all the five tarai regions are less than unity. ranging
from 0.14 10 0.46. As the results show, a one percent increase in the agricultural labour
force leads 1o increase the arca by 0.29. 0.20. 0.14. 0.17 and 0.46 pereent respectively
in the castern. central, western. mid-west and far-west tarai. These cocflicients, however.
are statistically highly significant in all the tarai regions. The over all variance in the
cquation for the tarai regions is also comi»zu‘ulivcly tower than that for the hill regions.
Only the far-west tarai suggests a high coeflicient of determination ol (.89, In ather
four regions. it ranges from 0.77 1o lowest 0.64. However. these can be taken as the
high considering of the secondary data collected from crude method. especialty on
agriculture.
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Table 9
Regression Parameters Estimated for Food Crop Area by Region,
1971 - 1991
Dcpendent variable Independent vartable N=21|
Labour Adjusted
Food crop area Constant force R2 R2 F
Eastern Mountain -17.293 2.308 0.823 0.801 61.27
( 4.873) (7.828)%**
Central Mountain -10.291 1.687 0.769 0.755 48.72
(3.470) (6.980)***
Weslern Mountain 0.167 0.900 (0.650 0.626 23.22
(0.095) (4.818)
Mid-West Mountain 8.852 0.098 0.340 0.319 592
(2.012) (0.264)*%*
Far-West Mountain -19.792 2.533 0.648 0.624 23.01
(3.162) (4.796)***
Mountains Total -8.047 1.475 0.584 0.557 17.82
(1.718) (4.221)x**
Eastern Hill -14.879 2.026 0.893 0.884 96.60
( 5.430) (9.828)***
Central Hill 3116 1.130 0.909 0.892 1441
(2.421) | (12.004)***
Western Hill -40.203 3810 0.869 0.850 86.23
( 7.097) (9.286)***
Mid-West Hill -15.084 2.051 0.766 0.751 45.62
( 3.799) (6.754)%**
Far-West Hill -3.754 1.172 0.658 0.637 24.03
( 1.248) (4.902)%%*
Hills Total -18.554 2.147 0.871 0.862 94 .88
(5.614) (9.740)***
Eastern Tarai 9.128 0.286 0.770 0.752 36.55
(14.446) (6.046)***
Central Tarai 10.401 0.200 0.786 0772 53.07
(27.866) | ( 7.285)%**
Wesltern Tarai 10.666 0.135 0).664 0.636 16.42
(25.119) (4.052)***
Mid-West Tarai 9.859 0.172 0.672 0.653 16.30
(18.637) (4.036)***
Far-West Tarai 6.147 0.457 0.891 0.877 147.79
(13.676) | (12.157)***
Tacm Total 10.578 0.246 0.856 0.848 112,99
(31.299) | (10.63(0)***
Nepal 1.881 0.820 0.880 0.873 139.19
(1.733) (11.800)
B

= Significant at | percent level

N = Number of obscrvations
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Multiple Regression Maodel

To assess the relative significance of labour and other inputs in explaining
variation in food crop output. the log-lincar regression was fitted. taking time series
data for the same period of 21 years from 1971 1o 1991, as in the prcccding section. for
different regions. Because of the deficiency ol data as noted above. it has been possible
10 incorporate only agricultural labour force, rainfall and supply of chemical fertilizer in
the equations. 1n our regression model. the cropped arca has not been included in the
explanatory variables. There are two rcasons for this: firstly. there is a very high
multicollinearity between agricultural labour force and food crop area. Sccondly. it has
been already confirmed from the preceding regression results that there is a strong
relationship between cropped area and agricultural labour force.

In the regression results obtained lor each region. the lood crop output is related
to agricultural labour and rainfall (Table 10). A separate equation was also estimated
incorporating fertilizer as an additional explanatory variable. Because of the high
correlation between labour and fertilizer. the results were found contrary o the
cxpectation. The results obtained through that equation are given in Annex 2.

In the case of mountains, the estimated equations suggest that the increase in
food production takes place at a lower rate than the change in agricultural labour force in
four out of five mountain regions. The case of the western mountain is an exceplion
with declining population. However, labour coeflicients are statistically significant at
one percent level for all mountains.

The rainfall was not an important factor in determining (he variation ol food crop
output in the mountain regions. Further for the western mountain, the coelticient was
(ound negative, and it was significant only for Eastern mountain at 5 percent level.

Also in the case of hills. the variation in food crop output is mainly influenced
by the agricultural labour force. The elasticity coeficients are highly signilicant for all
the five hill regions. Rainfall is also found as onc of the important (actors in the hill
regions in explaining the variation in [ood crop output compared to that ol the
mountains. The R2 values (adjusted) of the equations are shown as more than 80
percent in three out of five hill regions. However, the equation explains as low as 57
percent in far-west hill.

The regression resulls. in many cases, are found as contrary (0 the general
expectation. This is particularly true in the case of rainfall variable in the hill and
mountain regions. But when one examines very closely the situation prevailing in the
hills and mountains. one may find out that the results are not far from the reality. In
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Table 10
g Regression Parameters Estimated for Food Production by Region,
1971 - 1991
Dependent Variable Independent Variables N=21 [Adjusted
Food Production Constant | Labour Raintall R2 R2
Eastern Mountain 2.107 0.841%*x| (). 074** 0.944 (.938 151.13
(3.953) | (16.422)| (2.448)
Central Mountain 4.378 0.616%*%]  0.018 (0.442 0.380 7.12
(2.3406) (3.3806) (0.252)
Western Mountain 3116 1.306% %% -(.103** 0.816 (1.796 40.03
(2.134) (8.277) ( 1.987)
Mid-West Mountain 2.136 ().8(4*** 0.045 0.849 ().832 500.49
- (2.135) (7.894) (0.861)
Far-West Mountain 2.706 0.756%%%|  0.054 0.871 0.857 61.02
(3.102) (8.712) (1.160) 1
Mountains Total 3.680 0.714%%x] (.043 0.822 0.802 41.60 1
+ (3.616) (8.145) (1.033)
Eastern Hill 3.888 | 0.702x**]| (0.193*** | ().932 0.924 115.73
(6.121) | (13.197) | 4.739)
Central Hill 2,426 10.851%**% 0.074** 0.835 0.816 43.16
(2.056) (8.804) (1.742)
Westermn Hill 3.307 0.764***| (.088* 0.884 0.871 68.30
(3.693) | (10.405)| (1.459)
Mid-West Hill 5.170 [ 0.586*%**] 0.043 0.807 0.785 37.60
x (6.158) (8.008) (0.536)
Far-West Hill 5.642 0.510*%**| 0.043 0.627 0.574 10.02
(3.425) (3.347) (0.609)
Hills Total 4276 |0.719%*%*] 0.048 0.867 0.852 55.50
(4.211) (9.532) (0.958)
Eastern Tarai -0.196 | 1.747#*%| 0.134*** | (.855 0.838 50.14
(3.188) | (7.833) (4.583)
Central Tarai -17.681 |2.389***|  (0.068 0.583 0.515 9.59
L (1.860) | (3.299) | (1.008)
Western Tarai -3.899 1.345%* | 0.200*** | 0.611 0.546 10.29
(0.563) | (2.409) (3.057)
o Mid-Weslt Tarai S7.669 | 1.673*#% | Q.157**%* | (.841 0.823 47.57
(2.905) | (7.058) (3.983)
Far-West Tarai 22381 | 1.234%%*) (. 204*%* [ (0.772 0.748 28.81
3 (1.042) | (6.234) (2.618)
Tarai Total -12.369 | 1.905***| 0,129*** [ 0.725 0.693 2243
(2.397) | (5.229) (2.933)
Nepal -0.549 | 1.065***| 0,133*** [ (.905 0.895 85.97
(0.414) | (11.783) ] (4.247)
% = Sjgnificant at 1 percent level
** = Significant at 5 percent level
¢ * = Significant at 10 percent level
N = Number of observations
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these regions. the ecological, environmental and soil erosion problems have been an
usual and common phenomenon in recent years. This has made very adverse celfect on
soil fertility and productivity of food output per hectare.

In the tarai plains. the clasticities ol agricultural fabour force are greater than
unity in all the five tarai regions. These are significant at one pereent level in all
regions, ¢xcept the western tarai. Unlike in the hill and mountain regions. the rainlall
appears as one important variable, cxplaining the variation in food crop output in the
tarai. The coefficients are significant at one pereent in four out of five tarai regions.
Only in the central tarai region, the cocflicient is not statistically significant. Since the
irrigation facility in the central tarai region is comparatively better, this might have led
(0 derive the low value. If the available indices are examined. it is found that 59 percent
of the total cultivated arca has the irrigation facility in this region (LRMP. 1980).

CONCLUSION

The study has confirmed that the population pressure in Nepal first excerts its
impact on the greater use of marginal lands for cultivation and shortening the lallow
period which, in turn, leads to increase in agricultural production. The variation in
population pressure and subsequent impact on area and outpul is quite large between the
different regions. The study. however, could not contirm that there has been an increase
in productivity as a result ol rising population. Specially. in the mountain and hill
regions. no strong positive relationship could be observed. Some ol the important
factors responsible for his state of alfairs are; very low coverage ol irrigation lacility.
the seant use of fertilizer and improved sceds as well as cultivation of low quality
marginal lands and environmental degradation as o result of high population pressure,
lcading 10 deforestation and poor land use management.

Annex |
Correlation Matrices for Different Regions,
1971-1991
Eastern Mountain

POP | LAB|FCA | CCA|FCP |CCP |FCY [CCY [RAIN|FERT|SEED
POP | 1.000]0.989] 0.876] 0.370] 0.791] 0.814]-0.619] 0.696] 0.045[ 0.898] 0.908
LAB 1.000] 0.808] 0.338] 0.72d 0.766}-0.590] 0.673[-0.007[ 0.827} 0.331
FCA (.0000 0.421] 0.964] 0.877]-0.469]0.653] 0.261] 0.941] 0.755
CCA 1.000] 0.4800 0.527] 0.063]-0.126{ 0.228] 0.296] 0.185
FCP 1000 0.793]-0.218]0.503] 0.380] 0.845] 0.611
cCP 1.000]-0.57710.756] 0.112| 0.798] 0.697
FCY (.000}-0.742] 0.329( -0.650] -0.760
cCy 1.0001-0.124] 0.668] 0.683
RAIN 1.000] 0.192] (L041
FERT 1.000] 0.890
SEED 1.000
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Central Mountain

* POP | LAB|FCA | CCA|FCP [CCP |FCY |CCY |RAIN | FERT|SEED
POP | 1.000 0.999] 0.865| 0.872| 0.420] 0.921{-0.672]0.790] 0.412| 0.898| -0.633
LAB 1.000] 0.870f 0.877| 0.430] 0.925]-0.665]0.791| 0.413| 0.896| -0.637
FCA 1.000{ 0.976] 0.727] 0.958{-0.420( 0.608] 0.398| 0.676] -0.692
CCA 1.000] 0.637] 0.947]-0.499(0.557| 0.362| 0.687] -0.685
FCP 1.000| 0.678| 0.312]0.391] 0.279| 0.206| -0.425
ccpe 1.000]-0.44810.782] 0.401| 0.751] -0.706
FCY 1.0001-0.389]-0.181-0.702| 0.374
CcCyY 1.000] 0.427| 0.754| -0.596
RAIN 1.000| 0.367| -0.474
> FERT 1.000| -0.549
SEED 1.000
N Western Mountain

POP | LAB |FCA | CCA|FCP |CCP |FCY |CCY |RAIN|FERT|SEED
POP |1.000] 0.999 0.7304-0.337] 0.912{-0.739] 0.812]-0.804|-0.532]-0.754 |-0.543
LAB 1.000 0.732]-0.342] 0.909]-0.735] 0.804}-0.790| 0.522]-0.741|-0.530
FCA 1.0004-0.096] 0.860|-0.396] 0.483}-0.593|-0.251]-0.619 |-0.316
CCA 1.000(-0.303] 0.810]-0.417}-0.003] 0.365] 0.251 |-0.002
FCP 1.000]-0.717] 0.858]-0.820]-0.439]-0.852 1-0.503
¥ CCP 1.000]-0.837] 0.581] 0.615] 0.720] 0.398
FCY 1.000}-0.832]-0.510]-0.874 |-0.553
CCY 1.000] 0.533] 0.894 | 0.693
RAIN 1.000f 0.533]0.342
FERT 1.0001] 0.625
SEED 1.000

4 Mid-West Mountain
POP | LAB|FCA | CCA|FCP |CCP |FCY |CCY |RAIN|FERT|SEED
. POP [1.000] 0.989 0.348]-0.209] 0.014] 0.543]-0.789] 0.843| 0.166] 0.757 | 0.763
LAB 1.000) 0.224]-0.327(-0.122] 0.426]-0.782] 0.778| 0.082] 0.687 | 0.6Y2
FCA 1.000} 0.671] 0.910 0.806-0.452]0.539] 0.535] 0.776] 0.645
» CCA 1.0001 0.819] 0.627| 0.182]0.063] 0.443] 0.294 1 0.093
FCP 1.000] 0.739]-0.048] 0.348] 0.547| 0.482 | 0.394
ccpe 1.000[-0.348] 0.815] 0.465| 0.724| 0.614
FCY 1.000]-0.575]-0.073|-0.807 |-0.705
CCYy 1.000] 0.287] 0.705] 0.734
RAIN 1.000] 0.4211] 0.496
‘ FERT 1.000] 0.832
SEED 1.000
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Far-West Mountain

POP | LAB|FCA [ CCA |FCP |CCP |FCY |CCY [RAIN FERT|SEED
POP |1.000]| 0.993] 0.747| 0.540] 0.556{ 0.662|-0.816] 0.643] 0.395] 0.838] 0.474
LAB 1.000] 0.814] 0.586] 0.647( 0.727]-0.778] 0.721] 0.439] 0.872] 0.401
FCA 1.000] 0.725] 0.945] 0.864(-0.519]0.845| 0.527| 0.878 | 0.294
cCcA 1.000| 0.725] 0.920]-0.323| 0.886| 0.362| 0.688 | 0.229
FCP 1.000| 0.866]-0.217]0.858] 0.548] 0.7110.128
cCcp 1.000[-0.323] 0.886| 0.362| 0.688 | 0.229
FCY 1.000[-0.326}-0.112]-0.754 |-0.577
CCYy 1.000] 0.430] 0.731] 0.197
RAIN 1.000] 0.54110.102
FERT 1.000 | 0.456
SEED 1.000
Mountains total

POP | LAB |FCA | CCA|FCP |CCP |FCY |CCY |RAIN|FERT|SEED
POP |1.000] 0.99610.795 | 0.745] 0.577| 0.900}-0.795] 0.827] 0.322] 0.946| 0.824
LAB 1.000¢ 0.742] 0.707] 0.508| 0.863]|-0.811]0.816] 0.312] 0.946| 0.828
FCA 1.000] 0.864] 0.920] 0.934]-0.553| 0.659] 0.35G| 0.722( 0.629
CCA 1.000] 0.798] 0.861{-0.456] 0.416| 0.355] 0.604 | 0.510
FCP 1.000| 0.830]-0.185(0.497] 0.387] 0.494 | 0.386
CCP 1.000[-0.605] 0.811| 0.294| 0.813] 0.689
FCY 1.0001-0.661|-0.039]-0.805 [-0.772
CCY 1.000[ 0.131] 0.84010.723
RAIN 1.000] 0.262]0.334
FERT 1.0001 0.801
SEED 1.000
Eastern Hill

POP | LAB|FCA | CCA|FCP [CCP |FCY |CCY |RAIN|FERT|SEED
POP [1.000] 0.981f 0.953] 0.610] 0.854] 0.879]-0.694] 0.764] 0.089| 0.552] 0.468
LAB 1.000] 0.801] 0.592| 0.764] 0.830]-0.770} 0.723]| 0.015] 0.446] 0.557
FCA 1.000] 0.577] 0.939] 0.878|-0.579]0.771] 0.229] 0.498 | 0.350
CCA 1.000] 0.484] 0.675]-0.526-0.2391-0.303| 0.398 | 0.353
FCP 1.000{ 0.883]-0.272] 0.828] 0.434] 0.482]0.034
CCP 1.000]-0.429(0.875| 0.155} 0.603 | 0.185
FCY 1.000}-0.248] 0.451]-0.089 |-0.912
CCY 1.000] 0.384] 0.506| 0.034
RAIN 1.000] 0.111 |-0.565
FERT 1.0001-0.104
SEED 1.000
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Central Hill

¢ POP | LAB|FCA | CCA|FCP |CCP |FCY |CCY |RAIN|FERT|SEED
POP |1.000] 0.999 0.958] 0.466] 0.891] 0.835| 0.198] 0.844| 0.024]| 0.941 | 0.207
LAB 1.000} 0.951} 0.428] 0.876] 0.815| 0.217]0.845] 0.011] 0.944 | 0.188
FCA 1.0001 0.603] 0.889] 0.829] 0.270]0.753] 0.114] 0.909 | 0.124
CCA 1.000] 0.684| 0.858| 0.163]0.332] 0.359| 0.394 | 0.399
FCP 1.000] 0.955] 0.196]0.858] 0.259] 0.773 0.418
CCP 1.000] 0.203{0.864| 0.284| 0.719] 0.531
FCY 1.000{ 0.145] 0.328] 0.330| 0.544
CCY 1.000{ 0.184| 0.739] 0.410
RAIN 1.000{ 0.019] 0.038
. FERT 1.000 | 0.036
SEED 1.000
Western Hill

’ POP | LAB |FCA | CCA|FCP |CCP |FCY |CCY [RAIN|FERT|SEED
POP [1.000] 0.999 0.881] 0.773] 0.750] 0.740[-0.723| 0.603| 0.357]| 0.930 |-0.629
LAB 1.000f 0.888] 0.680] 0.760{ 0.751]-0.717] 0.613] 0.361] 0.936|-0.637
FCA 1.000{ 0.884| 0.957] 0.931]-0.441| 0.699] 0.360] 0.966 |-0.766
CCA 1.000| 0.875| 0.867]-0.280| 0.459] 0.095| 0.810 ]-0.684
FCP 1.000] 0.949]-0.172]0.723| 0.388| 0.905 |-0.779
u CCP 1.000]-0.252] 0.838] 0.262] 0.902 |-0.687
FCY 1.000}-0.191] 0.044]-0.5271 0.179
CCYy 1.000] 0.362] 0.731]-0.458
RAIN 1.000] 0.339 ]-0.283
FERT 1.000 |-0.705
SEED 1.000

4 Mid-West Hill
POP | LAB|FCA | CCA |FCP |CCP |FCY |CCY |RAIN | FERT| SEED
™ POP |1.000] 0.9841 0.872] 0.914] 0.820] 0.904]-0.776|0.718| 0.329| 0.937] 0.211
LAB 1.000] 0.805| 0.881] 0.721] 0.832(-0.803| 0.613] 0.311] 0.864 | 0.203
FCA 1.0001 0.864| 0.858] 0.882]-0.774]0.734] 0.320] 0.920] 0.168
. CCA 1.000{ 0.822| 0.935]-0.716] 0.646| 0.456] 0.873 | 0.088
FCP 1.000| 0.939]-0.41010.881] 0.319] 0.945| 0.187
ccp 1.000]-0.587) 0.869] 0.354| 0.95910.116
FCY 1.000}-0.343] 0.108] 0.870] 0.128
CCY 1.000] 0.108) 0.870] 0.128
RAIN 1.000] 0.277 |-0.064
¢ FERT 1.000] 0.216
SEED 1.000
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Far-West Hill

POP | LAB [FCA | CCA|FCP |CCP |FCY |CCY |RAIN |FERT| SEED
POP |1.000] 0.931] 0.939| 0.767] 0.623| 0.893]-0.677| 0.890] 0.447| 0.964 | 0.185
LAB 1.000} 0.781} 0.545] 0.341] 0.679|-0.802| 0.728] 0.386| 0.869 | 0.275
FCA 1.0001 0.768] 0.747] 0.920]-0.590| 0.954| 0.567] 0.996 | 0.139
CCA 1.000] 0.774] 0.920]-0.206/ 0.690] 0.251] 0.768 |-0.026
FCP 1.000] 0.853] 0.089] 0.768| 0.451] 0.571{ 0.002
CCPp 1.000{-0.348( 0.914] 0.398| 0.878 | 0.024
FCY 1.000}-0.505(-0.290]-0.714 [-0.253
CCY 1.000] 0.517] 0.8830.110
RAIN 1.000] 0.3721-0.004
FERT 1.000( 0.129
SEED 1.000
Hills total

POP | LAB |FCA | CCA|FCP |CCP |FCY |CCY |RAIN | FERT| SEED
POP |1.000] 0.996] 0.939] 0.795] 0.839] 0.859]-0.711]0.839] 0.328| 0.933 |-0.148
LAB 1.000y 0.908] 0.741] 0.790] 0.817]-0.745[0.816| 0.319] 0.905 |-0.124
FCA 1.0001 0.922 0.931] 0.925]-0.611 0.835| 0.338| 0.923 |-0.279
CCA 1.000{ 0.937] 0.922]-0.378| 0.742] 0.285| 0.865 |-0.201
FCP 1.000| 0.972]-0.292] 0.876] 0.365| 0.912 |-0.304
CCP 1.0001-0.360] 0.941] 0.280| 0.933 |-0.166
FCY 1.000}-0.364-0.066)-0.511 |-0.026
CCY 1.000] 0.255] 0.800}-0.110
RAIN 1.000] 0.314 |-0.561
FERT 1.000}-0.166
SEED 1.000
Eastern Tarai

POP | LAB |FCA | CCA [FCP {CCP {FCY [CCY |RAIN | FERT|SEED
POP |1.000| 0.9991 0.816] 0.689| 0.689| 0.893| 0.508]0.812] 0.143| 0.886] 0.545
LAB 1.000f 0.807| 0.688| 0.679] 0.890| 0.410]/0.811| 0.146] 0.883] 0.542
FCA 1.000f 0.568] 0.823] 0.755| 0.607| 0.696] 0.203| 0.713| 0.486
CCA 1.000] 0.610] 0.642| 0.538] 0.312| 0.125| 0.623 ] 0.164
FCP 1.000f 0.787] 0.950]0.637] 0.558] 0.792 0.383
CCP 1.000] 0.669]0.920] 0.230| 0.954 | 0.618
FCY 1.000] 0.491{ 0.690] 0.699| 0.250
CCy 1.000] 0.172| 0.863] 0.711
RAIN 1.000] 0.213 |-0.025
FERT 1.000| 0.618
SEED 1.000
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POP | LAB |FCA | CCA [FCP |CCP [FCY |CCY |RAIN | FERT| SEED
POP |1.000] 0.998] 0.784] 0.753] 0.773] 0.895] 0.682|0.810(-0.231] 0.955| 0.156
LAB 1.0001 0.801| 0.721] 0.753| 0.877| 0.655/0.811{-0.212| 0.938 | 0.185
FCA 1.000 0.322] 0.606] 0.574| 0.439]0.617|-0.077| 0.683 | 0.279
CCA 1.000| 0.650] 0.753| 0.656] 0.462]-0.290| 0.810|-0.138
FCP 1.000| 0.703]| 0.980]0.562] 0.094] 0.832{-0.303
CCPp 1.000] 0.656]0.925(-0.323| 0.906] 0.229
FCY 1.000] 0.486] 0.131| 0.772 |-0.405
CCY 1.0001-0.275] 0.767 ] 0.443
RAIN 1.000(-0.228 |-0.174
FERT 1.00010.043
SEED 1.000
Western Tarai

POP | LAB |FCA | CCA|FCP [CCP [FCY |CCY |RAIN | FERT| SEED
POP |1.000] 0.999( 0.532] 0.683] 0.681] 0.875] 0.534|0.840(-0.106] 0.949 | 0.456
LAB 1.000} 0.554] 0.685] 0.669] 0.865| 0.514]0.831|-0.118| 0.939] 0.472
FCA 1.000{ 0.556| 0.291] 0.304]-0.033] 0.230]-0.176| 0.283 | 0.580
CCA 1.000] 0.414| 0.670] 0.246]0.458]-0.036] 0.584 | 0.295
FCP 1.000] 0.798| 0.947]0.947| 0.499| 0.746 | 0.052
CCp 1.000] 0.651]0.961] 0.087] 0.918 ] 0.403
FCY 1.000] 0.669] 0.579] 0.686 |-0.136
CCY 1.000] 0.080] 0.907 | 0.460
RAIN 1.000] 1.728 |-0.419
FERT 1.000 |-0.319
SEED 1.000
Mid-West Tarai

POP | LAB |FCA | CCA|FCP |CCP |FCY |CCY |RAIN|FERT|SEED
POP [1.000| 0.998 0.751] 0.930| 0.648| 0.810] 0.466|0.289] 0.150] 0.906 |-0.111
LAB 1.000§ 0.724] 0.918| 0.615] 0.802| 0.436{0.291| 0.142| 0.883 |-0.096
FCA 1.000] 0.735] 0.870| 0.744] 0.642]0.379] 0.288] 0.890 |-0.066
CCA 1.000] 0.734] 0.834] 0.610]0.246] 0.284| 0.909 |-0.252
FCP 1.000] 0.806] 0.934]10.511] 0.552} 0.825(-0.234
CCP 1.0001 0.721]0.737] 0.458| 0.807 |-0.393
FCY 1.000] 0.530f 0.677] 0.631[-0.314
CCY 1.000] 0.490] 0.288 |-0.404
RAIN 1.000] 0.175|-0.307
FERT 1.000 |-0.169
SEED 1.000




38/The Economic Joumal of Nepal

Far-West Tarai

poP | LAB |FCA | CCA|FCP |CCP [FCY |CCY [RAIN |FERT| SEED
POP |1.000| 0.999) 0.964] 0.906| 0.818] 0.826] 0.383] 0.769| 0.199| 0.872 0.245
LAB 1.000] 0.955] 0.903] 0.801] 0.807] 0.365|0.746 0.190] 0.854 | 0.243
FCA 1.000{ 0.945| 0.868| 0.885| 0.443]|0.828] 0.263] 0.917| 0.213
CCA 1.000] 0.852{ 0.886] 0.473/0.789] 0.268| 0.842] 0.226
FCP 1.000] 0.922| 0.822]0.906] 0.446| 0.868 |-0.048
CcCp 1.000| 0.635/0.978| 0.272| 0.934] 0.093
FCY 1.000{ 0.674] 0.563] 0.513-0.384
CCY 1.000] 0.250| 0.925] 0.013
RAIN 1.000| 0.231 |-0.327
FERT 1.000§ 0.234
SEED 1.000
Tarai total

POP | LAB |FCA | cCA|ECP |CCP |FCY |CCY |RAIN | FERT| SEED
poP |1.000] 0.999 0.904] 0.891] 0.777] 0.891| 0.619]0.863| 0.077| 0.937 0.486
LAB 1.000l 0.902] 0.881] 0.761] 0.879] 0.5990.855| 0.068| 0.926 | 0.4389
FCA 1.000] 0.741] 0.781] 0.803| 0.587]0.807| 0.223| 0.816| 0.518
CCA 1.000] 0.758] 0.891| 0.660{0.788| 0.244| 0.895| 0.337
FCP 1.000| 0.831] 0.963]0.776] 0.508] 0.861] 0.187
CCp 1.000| 0.725]0.976] 0.212] 0.937] 0.526
FCY 1.000] 0.652| 0.576] 0.762] 0.011
CCY 1.000] 0.155| 0.888 | 0.609
RAIN 1.000] 0.129 |-0.154
FERT 1.000] 0.445
SEED 1.000
Nepal

poP | LAB|FCA | cCA|FCP |CCP |FCY |CCY |RAIN | FERT] SEED
poP |1.000] 0.999 0.955| 0.882] 0.815| 0.895] 0.149] 0.872| 0.067| 0.947 0.454
LAB 1.000 0.940] 0.863] 0.790] 0.877| 0.117]0.861] 0.057| 0.932] 0.459
FCA 1.000l 0.938] 0.910] 0.944| 0.298] 0.888| 0.167| 0.968 | 0.364
CCA 1.000] 0.860] 0.910] 0.283]0.792| 0.135| 0.917 | 0.288
FCP 1.000| 0.920] 0.663]0.858] 0.412{ 0.911]0.214
CCp 1.000] 0.396] 0.968] 0.128] 0.956 | 0.466
FCY 1.000{ 0.352{ 0.691] 0.337 |-0.215
CCY 1.000] 0.089] 0.909| 0.558
RAIN 1.000] 0.1171-0.290
FERT 1.000] 0.456
SEED 1.000
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Note:

POP = Number of population

LAB = Number of agricultural labour force
FCA = Food crop area

CCA = Cash crop area

FCP = Food crop production

CCP = Cash crop production

FCY = Food crop yield

CCY = Cash crop yield

RAIN = Volume of rainfall
FERT = Chemical fertilizer
SEED = Improved variety seed
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Annex 2

Regression Parameters Estimated for Food Production

by Region,

1971 - 1991
Dependent Variable: Independent Variables, N=21 | Adju-
sted
“ood Production Constant| Labour | Rainfall |Fertilizer R2 R2 F
Eastern Mountain EAE * Aok
0.078 1.049 | 0.049 -0.029 10.957 10.949 |124.73
(0.076) | (10.094)] (1.669) | ( 2.233)
Central Mountain R LAy
0.689 1.043 | 0.035 -0.112 0.786 |0.748 | 20.78
(0.498) | (7.355) | (0.757) | (5.225)
Western Mountain Aty iy
1.089 0914 | -0.004 | -0.004 {0.931 [0.918 | 76.07
(0.894) | (6.519) | (0.117) [ (5.292)
Mid-Wesl Mountain Hokok L LEL
-0.024 1.041 0.052 -0.084 10.965 10.959 |158.42
(0.043) | (17.636)| (2.007) | (7.581)
Far-West Mountain it Aok Hok
0.390 0.995 | 0.074 -0.044 10.931 0919 | 76.75
(0.438) | (11.040)| (2.107) | ( 3.844)
Mountains Total P & i
1.786 0911 0.044 -0.058 10.934 10.923 | 80.39
(2.454) | (13.809)] (1.701) | ( 5.378)
Eastern Hill PGSk ok ek
4941 0.594 | 0.204 0.035 10.937 10.925 | 79.36
4.517) | (5.583) | 4.934) | (1.176)
Central Hill B *
1.521 0.967 | 0.066 20.052 10.839 10.808 }127.720
(0.754) | (4.210) | (1.430) | (0.560)
Westem Hill HokE Akl
-1.839 1.409 | 0.055 20.355 0.947 10.938 [102.00
(1.424) | (9.338) | (1.302) | (4.539)
Mid-Wesl Hill R
4792 0.626 | 0.038 -0.015 10.808 |0.774 | 23.77
(2.668) | (3.436) | (0.445) | (0.240)
Far-West Hill G, * okt
-3.589 1.479 | -0.109 | -0.244 [0.746 10.701 | 16.60
(1.322) | (5.315) | (1.643) | (3.823)
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Hills Total AL
2.975 0.889 | 0.049 -0.100 10.873 10.849 | 36.74
(1.646) | (4.253) | (0.977) | (0.873)
Eastem Tarai ik Hokok
-5.509 1.440 | 0.135 0.033 [0.868 |0.843 | 35.08
( 1.349) | (4.381) | (4.706) | (1.255)
Central Tarai Aok bt

15.216 -0.295 | 0.116 0.235 10.671 |0.613 | 11.54
(1.366) | (0.334)| 2.217) | (3.852)
Westem Tarai R LE

8.022 0.278 | 0.210 0.147 10.771 10.731 | 19.10
(1.603) | (0.672) | (5.002) | (5.173)
Mid-West Tarai AN #okk
-6.547 1.574 | 0.160 0.010 [0.842 |0.814 | 30.17
(1491 | 4.122) | (3.837) | (0.324)
Far-West Tarai ok
2.586 0.752 | 0.225 0.093 [0.783 |0.742 | 19.24
(0.429) | (1.307) | (2.749) | (0.892)
Tarai Total Hokok Hokk
9.804 0.229 | 0.161 0.148 |0.835 |0.804 | 26.98
(1.237) | (0.387) | (4.402) | ( 3.263)
NEPAL ek ok Heckk
-5.673 1.485 | 0.120 -0.093 [0.911 |0.896 | 58.22
(1.150) | (3.721) | (3.568) | ( 1.078)

#x4 = Gjgnificant at 1 percent level
** = Significant at 5 percent level
& = Significant at 10 percent level
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