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STATIZSTICAL ANALYSIS OF RODNOMIC ACTIVITIERS
A0k REGIONAL DEVELOFMENT I NEFAL

Abstract

The sain objective of this study has been the statistical
analysis by the use of those statistical and quantitative tools
that could he considered appropriate for applications in an
yderdaveloped economy, where in usually lies sufficient data
and Information gaps,_tawards a proper dizgnosis of the problems
and progpects of economic activities in its diversified regional
envirorments. This study is conducted with reference to an
uderdeveloped country, Nepal, where detailed regional analyses
have nardly been attempted eariier, 1o evaluate the regional
stroctures of economic activities for the purpose of clarifying

ur visions for a proper Kind dfyegional plamning. Though Nepal

ig a small country, the variations in itz topographical features
are 50 pronounced that wide divéféities in economic activities
have been reSglﬁed, shaving the destiny of the‘people at differ-.
ent regional settings. In the absence ﬂf.apprcpriate statlistical
analysis for the evaluation of detailed regional structures, the
national plans of Nepal, despite all good intentions for regional
developments expressed in the plan documents, have hardly been
suecessiul towards Improving the gconomic conditions of people,
in general, and also réducing the-ézﬁﬁggi disparities in develop-
mental activities in particular.

The statistical and quantitative tools that have been

applied with success in this dissertation cen be broadly sumna-
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rised as follows:

(a) Because of the poor reliability of data and data-base
as exdst in Nepal, we have often relied on more than
oneg measures for overy economic activity considered and
relevant regional Indices have been formulated for thosze
activities by various applications of multivariate sta-
tigtical methods and these regional Indices have been
used for the depictions of diversified regional struce~
tures. Some of the main regional indices thus fermulated
are: (i) development index of agricultural and allied
activities, (i1) composite index of industrial activities,
{iii) composite index of tertiary and sllied activities,
(iv) development index of nonwagricultural asctivities,
{v) the over-all development index of all activities etc.

(v) As the theme of the study falls in the inter-disciplinary
field of Hegional Scicnce ~ involving mainly Statistics,
Geography and Economics in our case ~ it has been nece-
ssary for us to quantify some of the gqualitative geogra-
rhical featurss for making them smenable to statisfical
anaiysis wiu other puantitative variables. Here also
the dependability of our quantifications have been
enhianced by the use of the multivariate statistical
approach and thus we have constructed, for gxample, &
wery impeortant index like "the index of ruggedness® that
has been shown fto influence mzior economic activities
such as those based on soil resources {1like arable crope
ping) or thosc affected by terrain types (like transpor-
tation activity), etc.

(¢} Various multivariate regression analyses have been used
to ldentify relationships between different activities
of develoment and their explanatory factors. In this
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way, we could identify tho factors respensible for regional
variations in developnental levels, growth of activities,

population concentration, etc. At times we have determined
conditional globai regressions with the use of appropriste

dupmy variables when free global relations could not be

depicted for the varying nature of terrains present in the
country.

Analysis on the growth of certain important activities
have been attempted through various quantitative tools.
Particulafly, for the regional growth analysis of agri-
cultural production, a quantitative model for the decom-
pogition of growth by compeonents has been used and the
relative importance of those components in explaining
the varying regional growth rates have been evaluated

by use of certain advanced regression technigues.

Linear Programming Techniques have been used to identify
optimal transportation tasks and their changes over timec
in reilation to the disiributions of foodgrains betwesn
purplug and deficit areas (districts) within different
zones and also those between different zones in Nepal.

In applying these tochnigues the prevalent ftransportation
orientations under the diversified ruggedness conditions
of terrains have been given a due consideration.

Analytic teols have bsen used for the regional production
function analysis of the over-all manufacturing agtivities.
Modified production models have however been used to suit
our regional analysis, especially with the evaluation of
technical efficiency. Unlike the usual analysis, we have
evaluated the technical efficiency considered as to be
constituted not only of (i)} the internal technology factor
of efficiency alone, but also of (ii) the localisation
performance factor of efficiency. '
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{g) Cuantitative meihods have also been used for (i) the regio
nal demand predictions through the analysis of norms and
expenditure elasticities of various consumer items {(1i) ta
regional prediction of the addition to labour force expect
in future in various regions and also, {1ii) the evaluatiag
of the posszikle expenﬂiture and income gréwth paths.

Our approaches and principles for the regional analysils.
have been the (i) examinations of regional variations of diffe:
ent economic activities, resources and facilities, and also the
factors that influence them, with mostly the district level dat
(all 75 cdistricts) in order to identify the existing regional
natterns of ecomomic activities, {ii) setting the prospective
patterns of regional econonic activities, over a chosen time
borizon, as should be desired or could be predicted on the basi
of detailed analysis of requirenents for the spatizlly varyirg
growing population, and {iii) determination of the enhanced tag
of productive and welfare activities on the basis of which our
visions for regional developrnent planning measures could be
clarified and thereby the detailed decisions on plamming measuf
could be chalked cut on & firm footing.

Along these lines regional studies on economic activitié
Mave teen attempted in the dissertation in five chapters; entif

Scope and objective of the study

T
It Agriculture and allied activities
ITT Industrial activities

IV  Spatial analysis of subsidiary activities
and facilities, amd

V¥ Synthetic regional analysis.
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CHAPTER I

THE SCOPE AND ORJECTIVE OF THE
PRESENT 3TUDY

1.1 Introduction

At the very beginning we emphasize that the main
objective of the present study is t0 explore how the
different statistical methods and techniques could be frult-
fully utilized in understanding the problems and prospects
ef gconomic activities for the purpose of regional develdp-
ment rlamming in Nepal. Tarther it should be noted that
a regional development planning aspproach is more generslised
than a national development plarming approach, since the
"regional™ or M"spatial® dimension is incorporated explicitly
‘In the former in addition te what is done in the latter.
The explicit consideration of the "spatial™ dimension is =
must in a country where spatial variations in economic
activities, their associations and linkages are present.
Such variations are always present in large countries, for
exsmple, India and China, the two neighbouring countries of
Nepal, hecause of their vastness in geographical size. Our
present study is with reference to Mepal which is not a big
country. Yet the variations in its topographical feature
are 80 propounced that the country could not but have wide
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diversities in gconomic activities shaplng the destiny of
the people of Hepal at different regional environments.

But it is surprising that a great majority of the economic
activity and growth smalyses has been done for the country
as & whole in many countries including Nepal. These
analyses are mainly based on temporal variations alone,
without the incorporation of spatial variations [McNee, 1959]
Az such many non~spatial national plamning framework which
eliminated the consideration of the spatial variables from
the decision -~ making processes did not have the desired
gpatial distribution of developmental activities. In them,
the benefits of plamning process did not "trickle down™ to
the hottom level of humsn settlements. For example, the
Nepalesec plans and the ezrly Indian plans are of this type.
In the absence of appropriate statistical analyses with
spatial variables, therc were only good intensiohs but no
visions for regionzl developments in those national planning
frameworks. To carry out good intensions for vegional deve
lopments into practice, an appropriate spatial analysis of -
economic activities must precede the actual regional deve-'
lopment plan formulation. Detailed spatial analysis for th
purposce of regional development plen forpulations had not |
been done in Nepal, sven though there were signs of awarend

for regional dovelopments in recent national plan formulatd
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Qur efifert in this study is thus to make appropriate statis-
tical analyses with a due recognition of spatial variables on
goonond.c activities with the objective of providing guide~

lines for regional plan formulations in Nepal.

This kind of spatial anslysis falls within the multi-
- disciplinary field of what Isard's group (Philadelphia School
of Regional Science) calls "Regional Science". Detailled
dis%uasicns are available on the concept of Reglonal science
in s seminar paper comtributed by Isard et al [1958]. In a
diScusSiDn paper offered on the abm.re mentioned seminar paper,
Preston [ 1958] observes that regional science has “a very
promizing application of statistical methods to problems that
lie on the bPorder between economics and gecgraphy". Isard,
et al 'E'1958] consider thal a systems approiich is preferable
in analysing the pmhleﬁs of vregional science. According to
tﬁém' "y systgrﬁs apprcaéh congists of defining the structural
gniténmdf a.sys'tem end the relations which bind them as a
';ya-tem". The concept of regional systems has been discussed
in_.mnls‘iderable details by Pal [Pal, 1974]. "Regiong™ can be
considered as the structural units of regional 'systems. By
“gnpirical examinations of relevant literature, Hartshorne
[1958] has observed the use of the word 'region' to express
ény of the fnilowing three concepts.
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Ad~hoc regions: or a regions inthe general sense, is
simply o particular viece of area which may be
in some way distinctive from oitlier areas;

Formal regions: Or s homogensous or uniform region, is
an area within which the variations of one or more
selected features f211 within a certain narrow
range;

Functional regions s or a repgicn ol coherent organisation
or a nodal region, is an area in which one or more
selected phenomena of movement. conmect the diverse
locaticns within it into a functionally organized
uriit.

The delingation of formal or functional regions, l1.e., the

formal or functional regionalisations are then to ke based.

L

on gertain spatial variables and spatial linkage wvariables-

depending or the context of study. Formal regionalisation

is neothing but an identification of formal regional atruc-
ture or regional confipguration with reference to the contd
of study. Functional regionalisation is established on tH
basig of certain spatial interactions between locations ¢
areas with certain formsl structures. DBut ad-hoc regiong
whickh arc tsken for granted for certain studies are not
delineated and as such they have none of the defining fes
tures of a regional system to start with. For example,

although the Nemalese topographic zones arc formal regl@
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topographically, they are rehlly ad-hoc regions when théy

are used for planning purposes [ for details see, Curung,

975].' As these ad-hoc regions “aré ‘Being useéd to control

the plamning sctivities in MNepal, they can be treasted aus

"’*ﬂmﬁtrﬂllj.ng sub-system® [ for definition see, Hermansen,

4969} provided the plamming objects, thelr attributes and
m’rﬁiltéraétiﬁn's within such ad-ho¢ regions’ dre. fully cvaluated.
Lan st eraitmtiors nre not-ine sHehte dre Nepad-f-Gurunes 4873 -
Hor there ere, sTydies With; relovant shatlal yartadiss gn
Pl chd functiohal ‘Pefionalisations in the bomtewd of

geononic development planning in Nepal. ' In our present study,
Nepal ig treated as a regional system [strictly spesking, a
sub-national regional system). Our objective here iz to.
evaluite this regionnl system with reference to certain deci-
gion-problems of its major economic activities. Our statis-
tical znaiyses arc aimed at fulfilling this objective.

Certzin known salient features of our universe of study,

namely lepal, are summarised below.
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1.2 Salient Features of Nepal-

1.2.1 Physical background*

Sandwichéd Eetwgen two vast qogntfies India an@ China,
Nepal is a tiny rectatigular shaped:éountrylpf-1A53thcusahd
sqg. km. area on the lap af Himalayas. This Himalyan kingdom
lies between 80° 4' - 8g° 12"E longitﬁde and 26° 22' - %0°
27' N latitude [Ministry of Health, 1976]. The country has
an average length of 800 km. east-west and a breadth of about
175 km. north-south. n

In structure and landforms Nepal is a part of the
wider picture including the world's greatest ' fold' mountains
the 'Himalaya' with the high 'oldland' crystalline plateau of
Tibet on their northern flgnk; while to the south of them
lies ore of the world's gfeat alluvial plains, the Ihdus'—
Ganga - Bralmaputra plain. While deep under the alluvium,
1t is thought there must lie northerly extension of the
'Gondwaneland' - the oldland'crystailine block of penninsular
and plateau India. The Gondwanaland block is now thought of

as part of the world pattern of crustal plate movement, and

* In writing this sub-section the author has depended to
some extent upon his discussions with Professor A.T.A.
Learmonth, The open university (U.K.), who was a visiting
Professor to the Indian Statistical Institute during
Decembar 1981 .. Fahmiarv 19R2.


http://www.cvisiontech.com

-

-7 -

probably moved northward, plunging under the crumpled folds
¢f Tertiary sediments accumulated in f.‘ne: then great mediter-
renean sea called "Tethys™ by the geologists, and perhaps
gven under the Tibetian Didland massif. The felative motion
éf convergence of the twoe oldlands is conceived as the
tectonic mechanism for the folding and crumpling. The re-
cumbent folds account for the fact that in places of fossils,
sequences are reversed as compared with the order in which
fh'ey were deposited. The emerging structural patiern and

landform hes been depicted in Figure 1.1.

_ In this figure three lines, demaraating broad topo-
graphic divisions of Nepal, héve also been shown. From north
to south there are really three majer zones running from
west-northwest to east-southeast in consononce with the main

structural lines of the Himalayas. Southern most zone can

_however be divided strictly into two sub-zones, namely,

Inner Targl mmd outer Tarai. These zones are as follows:
1. The Great Himalayas {popularly knovm as mountain area)

2. The Middle ranges or lesser Himalaya (popularly known
as Hill area)

‘3.4 The Churia hills linked with siwalik hills extending

west-novthwestwards into India. This is really the
southernmost foot-hill range of the Himalsya {popu-
larly known as Imner Tarai area).
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3.b Almost flat foot-hill belts extending both east-
southeast and west-northwestwards into India -~ the
northern part of Indus-Canga plain (popularly known

as Tarai area).

The mountain area ranges in altitude from 4880 meters to

8845 meter above Bea level and includes the famous mountain

peaks such as Everest, Kanchanjungs, Makelu, Dhaulagiri,

Annapurna, etc.

300 meter to 4880 meter.

Pokhara are included in this regiorn.

The hill area renges from sn altitude of
The valleys like Kathmandu and

The Tarai ares ranges

from 60 meters to 300 meters sbove sea level and includes

some 0f the most fertile land in the countrv.

Different types of s0ils and a wide range of climates

are found in Nepal. The types of solle as have been formed

on different rocks and percrmial material under tropical,

sub=tropical, temperate and slpine c¢limatic conditicns can

broadly be surmarised [For detail see, APROSC, 1978b] as

follows 4

Reglon

Great Himalayas

Middle Himalayas

‘Churde Hills

;cher Imner Taral
w outer Tarai

Rock and Parent
Materisls

Gravite, gneiss,
migmites

Phylliite, schist
and shale:

Zhale, sandstone

and conglomerates

Gravels, sand,
81lt and clay

Climate

Alpine eamd sube-
alpine

Temperate and
sub=trofnical

Tropleal and
suh-tropical

Tropical
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These topcogranhic zones of Nepal can be further sub-
divided by the transverse river valley system. The major
¥iver systems are the Karnali in far-western part, Gandaki
in the western part and Koshi in the eastern part of Nepal.®
e Department of hydrology and Metsorology has however
fdentifled the central part whith is in between the eastern
gnd western part of the country. This central part is really
formed by the eastern tributary of Gandaki, western tributary
of Koshl and also the Bagmatl river system. These rivers
priginate in the Himalayas, flow ultimately to the south and
have a well developed network of tributaries.. The amount of
water which flows is capable of irrigating vast arez of land

gepecially in the Tarai [see fig. 1.2}.

Combining the three topographic zones with the above
four hydrological divisions, we could get twelve topographic
sub-zones which have been referred to plamming sub-regions .
by Gurung [ 1975]. These sub-regions have been adjusted with
the existing district boundaries. These ad hoc sub-regions
together with the boundaries of all 75 districts of the
kingdom are shown in fig.1.3. Gurung [1973] has however not
jdentified these sub-regions as ad hoc sub-regions. DBut we
have added this 'adjective' "ad hoc™ according to our defi-~

niticn discussed in sub-section 1.1.

m -n.ﬂ. .ﬂP

w
““k:f;;!:;‘ag {‘pﬂ l':'.



http://www.cvisiontech.com

- 12 -

The detailed knowledge of the geological formations
and their associated minerals is meagre in Nepal [Karan and
Jenkins, 1958]. According te an World Bank report [1579a],
Hepal is not known to posseas large and commercially exploit-
able minerals. This is somewhat supported by Karan et al's
analysis of geological formation in relation to minerals in

Nepalt

Nepal receives a rainfall mostly from the scuthwest
monsoon and 1t ocours between mid June and mid September.
The average rainfall in a normal year is estimated to be
1400 mma { Department of Hydrology and Meteoroclogy, 19771.
Hepal 1s a small country tut because of the disturbeances at
different parts of the Himalayan ranges, the anount of rain-
fall varies from place to place, particularly the southemn
Himalayan slopes receive more rainfall thon 1ts northern
slope-. The precipitation ischyets as prepared by the Depart-
ment of Hydrolegy and Meteorology is reproduced in fig.1.4

which shows the detailed pattern of variations.

1.2.2 Heonomic background
The breoad economic background of Nepal 85 are availabls

in various existing publications is summarised below.

According to A. Sen's {19807 comparative study between

nations through different sconomic indicators, Nepal is uneng

w o
5

1g
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the poorest countries in the world. It is however in the
path of progress after mid-fiftees when efforts for deve-
lorment were initiated through plamming approach. However
‘its rapidly growing population, relatively weak resource
base - particularly for industrialisation, inaccessibility
due to ruggedness of the terrain, the landlocked position,
relatively young administration have made its development
task a formidable one. At the moment Nepal is predominentily
an agricultural country providing employment for about o4
per cent of economically active population. The borld Bank
repurt[19?9h] gives an estimate of per capita income (GDP)
of about N. Rs5.1440.00 (equivalent to 120 U.5. dollar) in
1974~75. The agricultural.séctor accounted for more than
67 poer cent of nﬂtiﬁnal.}DF in j??h-?ﬁ. The export earning
is also mainly from agricultural sector (86 per cent in
197L-75Y. The lantuse statistics shows that almost 40 per
cent of vhe total area in fHepal is unproductive comsisting
of barren land, area under perpetual snow and so on [ Agri-
caltural statisties of Nepal, 1977]. The actual area under
cultivation is about 2.326 million hectare (16.37 per cent
of total land drea)- Anout 34 per cent of total geographic
area is under natural vegetation or forest cover. The
mountain area accounts for almoest 34 per cent of total loand

aren of the country but accommodate some 11 per cent of the
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total poplation {CBS, 1971) and about 4 per cent of culti-
vated land. The hill area accounts for 43 per cent of the
total land, accomrodates mors than 51 per cent of the total
population and about 23 per cent of cultivated land; where &s
the Tarai covering less than 23 per cent of the total land
area accommodates over 38 per cent population end almost 73
per cent cultivated lands The population density of Nepel
in 1977 was 127 persons per sg. Km. which 1s rather unevenly
distributed throupgh different topographic zones. The Taral -
region has the highest population density (238 per sg. km.)
fallowed by hills {159 persons/sq. km.) and mountain {38 per-
sons per Sq. km-). 45 the country's non-sgricultural activitd
base is poor, most of the population is residing in rural
nrans {about 967, populdotion is rural). The urban population
which comprise the remaining 4 per cent of the total popula-
tion is distributed as follows: The towns of Kathmandu vallg
nccount for 54 per cent of total urban population followed
by the towns of Taral like Hiratnagar; Bhadrapur, Birgen],
Rejbiraj, Janskpur, Dharan,Butwal, Bhailrshawa and Nepalgan]
with about 37 per cent, and other hill townes I1lam, Hetauda,
Pokhara and Tansen, cxcluding Kethmandu valley, with the

remaining 9 per cent [ Tuladhar et 21,1977].

By every indication the pace of economic developmeni

in Nepal &eems to be very poor. By 1979-80 the country had
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completed Fifth Five year plan. The First four plans had
their emphasis on building physical infrastructure, espe~
¢ially roads. The facus of inveatment was however ghifted
towards the more directly productive gectors and the social
services. IZul according to the World Bank study [World Bank,
197% ] the macro-economic performance was not at all satis-
factory; while development expenditure had grown over 15 per
cent annuially in real terms, the real GDF has grown at less
than 2.5 per cent anmmually at the instance of a higher
populaticn growth {2.6 per cent annually) during the Fifth
plan pericd. Though the country is predominatly agricuiltural
the sgriculture production has almost remained stagnant whicl
contributed mainly towards poor sconomic growth. The agricul-
tural performence has in part, been the result of successive
poor morsoons during the first t{m years of the plan, but it
also reflects, according to the World Bank report, the fai-
ium to appropriately expliceit irrigation infrastructure,
diffuse improved agricultural technelogy and strengthen
support services. The trade defleclt has widened steadily,
largely due to declining foodgrain experts to Indiz. The
tourism earnings and foreign aid disburgement have however
improved. It seems uniless the deteriorating situation of
food balance can be reversed the economic future of Nepeal

will remain very gloomy on the face of fast increasing
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population growth.

1.2.3% Regionol Planning background

Nepal is g land of spatial :diversities. The differ~
ences irn its physical setting has shaped the life of people
differently. In the mountain area inclement weather and
poor-solls inhibit agricultural activities. Pastoralism and
barter trade are the main basis of mountain economy. FPopu-
lation is spersed and there is considerabtle seasonal outml~
gration durding the harsh winter. The hill area forms broad
sub-tropical zone characferised by a maze of spurs and valleys
human occupance is explicit in the landscape. The economy
of the hill area is characterised by subsistence farming and
there is considerable pressure of population on limited land
resources. Kathmendu valley though Wes within the hill area
‘hae acquired unigue individuality by a full exploitation of
its soil resources. The taral area extends as a level strip
abutting the foot~hills in the south. Humid tropical climate
supports rich vegetation, so0ils are fevourable for large
scale sgricultural exploitation. In addition to forest and
agricultural resources the growth potential of this ares hag
further enhanced by malaris eradication and expansion of
transport services and conseguent urbanisation. The regiom

di fferences thus exists not only in the altitudinally arrai


http://www.cvisiontech.com

- 19 -

topograpvhical zones but alse leoengitudinally arranged planning
regions, because of inherent regional differences in natural
endevments and human ocoupance. Broadly, the eastern part

is more advanced than western part in respect of the concen-
traticn of economic activities. Population concentration

is however lower in western part. This has been demonstrated
by statistical figures for the 12 planning sub-zones by
Gurung [1973]. It should however he mentioned here that
though tarasi areas accommodates 37 per cent of populstion it
gontritutes 60 per cent of country's GDF and 75 per cent of
government revenue [ Gurung, 1973]. This clearly shows that
the major economic activities are concentrated in Tarai area
and it cannot be avoided becmuse it has the advantage of

flot terrain. *fef, balanced regionsl planning efforts must
be there for non-Taral 2rea where major portion of the
wepalcase population resides. IF it is not done the migra-
tion of people from non-Taral to Tarail area can never be

checkaed.

The gountry' s regional plaming efforts are of recent
orizin. Avcording tc a review made by Bhoosan [ 1979] the
regional planning with emphasis on spatial aspects was first
initizted during Fourth Five Year Plan {(1971~75) and 4t tends
tc he operative recently in the fifth five year plan [ 1975-

19307, The present regional policy in Nepal has been oriented
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towards growth centre and growth area approach which is
related with the functional regionalisation princivle.

Four major axed of development corrideors have been envisapged
by the National Plamming Commission [Fourth Five Year Plan,
1971-75] which are as follows: '

{1) Koshi Bgmwm exis (Biratnagar - Dharan - Dhanakuta -
- Hedangna) in the eastern development zone with
Dhanakuta as the regional centre.

(2) Kathmandu growth oxis {Birgani ~ Hetauwda - Kathmandu
- Barabise/Dhunche) in the central development
region with Kathmandu as the regional centre.

(3) Geandaki growth s (Bhairshawa - Palpa - Syanja -
Pokhara/Jomsonm) in the western development zone
with Pokhara as the regional centre, and

(4} XKarmali growth axis (Nepalganj =~ Surkhet ~ Dailekh -
Jumla) in the far western development zone with
Surkhiet ag the reogional centre.

These growth axes fall in four development zones® showing
only a kind of {ransportation arteries through Tarasl, hill
and mountain in each Plamning zones. Though 1t shows a
kind of decentralisation tendencles in the national planning
effort but it is not supported by any evaluation of the need
for reogional development efforts. in different development
zones. By merely naming certain urban centres as growth
centres does not assure the spread of productive irmovations
when production themselves have not been planned for sccele-

ration. Though there are concerns towards regicnalisation of
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“planning in Nepal [Sharma, 1979] but there were no sincere
national commitment towards removing regional disparities
on various aspects of people's life and li&ing.‘ All the
available documents indicate that the widening gaps between
the development of Tarai and non-Tarai areas and also
between the eastern and western parts of the country remain
unbridged and the vast hinterland area of the so called
growth areas remains as ‘alien to any kind of change as before.
Most of the growth centres envisaged in the plan except the
metropolitan Kathmandu are essentiaily parasitic in nature
and have not yet contributed to the development of the zone
in which they exist. Even the metropolitan Kathmandu's
influence has been limited to a narrow hinterland of Kath-
mandu valley, while in-a growth pole theory the capital city
of a nation ought to have the leadership role influencing
every nook and.corner of the nation. The so called growth
centres are merély administrative centres in which some
urban activities have been preéent. Without the growth 6£
productive activities in this centres which could only be
possible by tﬁe growth of economic activities within their
hiﬁterland through the economics of surpiuses, we cannot
expect to have the "spread effect" of benefits from the
growth centres to hinterlands. 1In other words the inherent
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'growth potentials 1n eaeh areg of the country should be
first studied in all areas of Nepal and the growth processes
should be accelerated or conditiohed through‘proper regional
plarming measure-so that the central<plaoenand hinterland
linkages ‘o ‘dévetrb‘.p automatically’ Without the backgronnd
studies merely taking some urbaneoentres as growth centresl

T oahd’ providlng some ‘urban amenities to 1ocal urban people do
-not assure the self-sustaining growth of functional activi-
ties.between urban centres and their hinterlands. The task

. force report related to Fifth Five Year Plan and regional
development pollcles [Vikas, 1976] observes that there is

no evidence of serious attempt to translate the regiOnal
development p011c1es into operational terms. The only imple-
'mentation of regional development p011c1es has been restric-
'ted +to road buildlng. Road construction will undoubtably
improve the access1bility of reglons, but this by 1tse1f
does not guarantee increased economic integration nor improve
regional dlstrlbutlon of economic activities. This report
again- observes that the obgectives of regional development -
should xnclude much wider collection of economlc«activities
than improvements in commnfcations. It further states that
whlle“the dellneation of four development zones 1s no doubt
admlnlstratively convenient, it cammot be assumed ‘to be

regional economic units. On the contrary eaoh of the deve-
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lopment reglons is itself a collection of much smaller
geonomic areas, each of which has its own peculiar charac-
teristics. Obviously, without the proper assessment of
gconomic areas any attempt for regional development plaming
in Nepal on the basis of broad regional aggregation cannot
yleld successful results. Regional studies must be geared

to the needs and resources of areas small enough to be regar-
ded a5 homogeneous economic entities. Here comes the impor-
tance of formal regionalisation approech rather than functional
regionalisation appreach tco start with. In fact, the task
force report also observes that the “conventional growth
gentre theory, as applied in industrial countries, has little
relevance to regional develomment problems in MNepal, since it
depends on urban industry creating focal points for develop-
ment" -~ a situation which cannot exist at the primitive stage
¢f predominantly agricultural economy without much non-agri-
cultural activities. All these observations are not to say
that functional regionalisation approach has no role at the
moment in Nepal. What all we want to say is that formal
regional studies must precede the functional regional studies
in Nepal. Only when we have the adequate knowledge of the
formal structurer of different areas, we can think of identi-~
fying the linkages and interactions between areas of functional
activitlies.
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1.3 The scope of present study

Granting that the functional reglonal approach is
premature without the formul regionalisation studies, our
aim will be to make certain basic studies in an interdisci-
plinary way involving statistics, geography and economigs.
The geographers have genuine interest-in the study of varia-
tions of earth' surface in many spatial rhenomena. But
according to Preston [ 1958], Keeble [1967] and PFal [ 19741,
they are yvet t0o have necessary analytic skills involving
econcmetric theories and statistical technigues to make com-
prehensive formulation of regional problems. In the light
of the demands of operational regicnal development plans in
Hepal, the Geographer's inltiation on the study of spatial
variation particularly on physical aspects, now needa a deepd
probing into the way and means of reglonal decision-making
for the planned economic activities. Isard's Group of regional
sclentists {The Philadelphia School of regional science) is
pioneer in promoting theoretical concepts in this field [Isard
et al, 1960, various issues of Regional Science Journal, and
Paper and Proceedings of the Regional Science Association].
But =1l those theoretical methods cannot however e applied in
an underdeveloped country like Nepal where the data base and
statistical information eystem has not yet been appropriately
developed. Gurung [ 1973] observes that the basic obstacle to
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the development and implementation of regional programs in
Fepal are the low level of reglonal information and statistics.
He has noted that there is a great lack of data regarding
population dynamics, input-output relationships, trade pat-
terns, savings and capital formations and so0 on. In the
gbsence of this kind of data one cannot think of regional
plamming techniques like input-output analysis or the full
fledged regional programming techniques to be applied in a
comprehensive manner for the different regional economics

[for detail, see, Isard et al 1960]. On the otherhand the
work done in a developing country like Indiza by Learmonth's
“Group of regional planners in the Mysore (Karnataka) state of
India during 1956-58 is more operational in nature. The
spproach in this applied piece of work had to be mainly geo-
graphical since the scope of application of statistical methods
was conditioned by the availability of the data. The team had
however made certain statistical surveys, for example the
fransportetion survey, village surveys and industrial survey
on sampling basis [Learmonth et al 1950, 1962]. A substantial
portion of their basic analysis was however made from the
spatial data a3 were available from secondary sources mainly.
The present author, doing this pilece of work on Nepal while
Btationed in India, did not however have the besources and

acope to have sample surveys to supplement the heavy informa=-
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tion gap existing in HNepal. Naturally he had to hase his
analysis only with the linited deta avallable t0 him from

the se¢condary aources. Even then it was observed that the
secondary data and informations have not, yvet, been analysed
aprropriately for regional development plan formulations in
Nepal. Though Learmonthits team could not expleoit fully the
statistical methods in their pilot regional studies in Mysore
state, there had been subseguent works in India wheresin sta-
tistical methods were fruitfully employed or evolved by a
few reglonal scientiste particularly Pal [19%3a, 1963b, 1967,
1971, 1973, 1974, 1975, 1979a, 1979, 19801. The conditians
of present Nepal and of India two or three decades ago appear
to be similar in respect of the avallsbllity of stetistical
data end information. S0 the methods and approaches developed
in India have a greater promise of application in Wepal, and
the present work is designed to proceed through these approa-

ches.

In Pal’s approach [1974] a decision problem is charac-
terised by the gap between the usual state of a regional systd
that emerge at a particular time in future and the proposed
desired state at the same point of time of the regional syste§
obtained as a by~product of preassigned goals and objectives.
Bridging up this gap between the ususl state and the desired
state is called the solution of the decision problem. The
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ways and means by which we are in a position to moderate or,
condlition the ongoing processes (temporal interactions of
activities available or possible in the regional system}, s0
that the usual state changes into a desired ziate of a systen,
are called solution procedures. Our first task is to identify
the existing state of the regionazl system including its on-
gbing processes and trends towards finding its usual state at
the future time point. It has really two purpoges. First,

we get oursclves acgualnted with the regional system so that
we can ascertain the regional objectives and policies for =a
desired growth and level of development of the system at the
future time point (target vear). Second, the knowledge of

the present trend, structure and interactions help in identi~
fying the ongoing processes implicit in the system, which. are
10 be conditioned to convert the usual state into the desired
state. OUn the basis of these, we have t0 visualise any
attempt for moderation, comditiching or feed-back controls

Pver the ongoing processes, if poasitle to arrive at a desired

Btate.

With this appreoach present author attempts to make
egional smalysis in Nepal with the available sccondary data.
wmplete regional. formulation will however not be possible
wt only for the limitation of data but also for absence of

L
gertsiin resources with an individual rescarch scholar working
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outside Nepal. Yet, it could be possible to make modest
beginning towards pointing out the gaps between desired state
and the exdsting or the dzual staﬁe at varlous areas in the
regional system for certain important gconomic activitles of
the nation. In this the geographer's concept of regionalisa-
tion has been accepted and diffepeﬁt areas will be character=
ised by é formal reglonalisation pfinciples. Subject to
limitations to data temporal interactions will also be analysed
with growth studies and spatial interactiaﬁ studles with some
kind of programming techniques. It is relevent to note that
usual spatial linkages are establiéhéd by commodity flow
etudies but the basic data is not yet available 1n Nepal in
details. PFossibly because of this, the propounders of growth
centres and growth sxis scheme of regional planﬁing in Nepal
did not do any background functional regionalisation studies.
In the absecnce T detailedfknﬂwiedge'of this kind.af spatial
linkages we hove tried to apply the maﬁhematical technigues
of linear prograrming to detéfminé o rational linkzge pattern .
gnder certain optimality criterion with reference to the dise-
tfibutian of food-grains. We heove also used simple mapping
of composite formal regionsl structures identified through
etatistical procedures. Geographers usually identify the
composite formal confipuration involving many interrelated

characteristics of variables by superposing technique of mapm
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But when the variables are too many, mzpping by superposing
technique would not be of much help because of the multipli-
city of claosses for mony wvarlables, In this respect Pal
t1963, 1971, 19747 has developed certain multivariate statis-
tical methods which could be of preat use in identifying the
aﬂmpasité formal regional structure without the use of the
cumberous superposing technigues. The identification of
fﬁrmﬁl regional structures is particularly useful in such‘
ﬁiﬁuaticns where our aim would be to reduce the regional
‘disporities. Here our objective is to take lessons from the
favourable formal structure, and try to examine whether the
ﬁundifionﬁ that led to favouraoble structure could be created
in or transferred to an area where relatively less favourable
formal structure is existing. . To identify the interactions
between characteriaticé we have also used at many instances

the regression techniques of statistics.
The designs of the chapters are as follows:

s agricultural and allied activities is the major
activity in Nepal, this economic activity will be dealt in -
considerable details in Chapter 2. In this, we shall not
enly try to identify the.fonmal structure of the activity but
also try to evaluste the future prediction task snd distribu~

tiﬁn with reference to food-grains. It has already been noted
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that unless the deteriorating food situation could be reversed
the ecomomic future of Nepal would remain very gloomy on the
face of fast increasing population growth. That is why the
study of food situation gains importance in our analysis.
Though the industrial activity plays 2 very niner role in
HNepsal's economy at present, one cannot think of keeping the
country predominantiy ggricultural without industrial diversi-
fication. Agricultura) breakthrough is not yet in sight in
Nepal. Even to achieve such an agricultural brealcthrough,
Nepal has to be geared to the path of Industrialisation.
Because without the support of industrial base advanced agri-
cultural technology can hardly be applied. We have tried to
analyse the nature of localisation of the little industrial
activities. that Nepal has at the moment and tried to identify
the factors for such localisation in Chapter 3. In Chapter &,
we have dealt with other miscellaneous activities such as
tertiary activities, trensport, unbanisation and other impor-
tant eccnomic features snd rescurces. Finally in Chapter 5,
we have made a synthetic analysls on problems and prespects

for regionasl development in MNepal.
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CHAFTER II

AGHICULTURE AND ALLTED PRIMARY ACTIVITIES

2.1 Introduction

Agriculture is the principal sector of economic activi-
ties in Wepal. A4bout S4 per cent of the total active populatior
are engaged in agriculture and zllied primary activities.
Wepel's agricultural land is however limited because of the
vrevailing natural and geographical conditions. The cultivated
area accounts for only about 16.4°4 of totel geographical area.
© A3 such, while the population density per unit of geographical
area was not high (about 82 persons per sg. km. of geographical
area in 1971=72}, it was alarmingly high when the density is
considered per unit of cultivated area {about 500 persons per
sg. Km. 0f cultivated area in 1971-72). Although the natural
egnd geographic conditions, including the nature of terrain,
have largely conditioned the economic use of Nepal's territory,
the excessive dependence of people on agriculture and other
primary occupations seems £0 be paradoxical, particularly in
the background of dwindling national export surplus positicn

of thiz sector in recent tims.

The nature of terrain in the Himalayan kingdom is widely
varying. Naturally the over-all picture of Nepal as mentioned

garlier cannot stand same in different areas within Nepal. In
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- fact, the effect of the nature of terrain on the use of terri-
tory for cultivation can be reédily comprehended by the very
high Lorenz index [1905] value of spatial concentration for the
cultivated area relative to the geographical area. It is as
high as 0.6%2 when computed from 75 district breakdowns of:
Nepal. As highl& adverse terrains were avoided on the one hand
and, on the other hHand, the favourable terrains were liked for
human settlements, the Lorenz index of spatial concentration
for cultivated area relative to population comes down to a
1ower value of O.446. In the absolute sense, this value is
still high. This is reflective of the fact that many areas
with limited cultivated land have very high density of popula-
tion per unit of cultivated land. In fact, it is because of
this non-concomitance of people. and cultivated land in many
places in Nepal, the Lorenz index of spatial concentration for
population in relation to geographical area practically does
not increase. 'The value of this index is 0.455 which is very
close to O.446, the value just reported above for the cultiva-
ted land relative to population. This means that the overwhel-
mingly large active population that are categorised as agricul-
tural and allied primary activity workers in every district
(in 1971 census) are not possibly engaged entirely on .cultiva-
tion in many places. We-héve'no way to find out the varying
proportions of the primary activities other than cultivated
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land based agricultural activities in the published sources

of data. Dut our contention is supported by the fact that

the Lorenz index of spatlial concentration for livestock units
relative to cultivated land is agaln higher, with a walue of
Q540 . However, whatever be the nature of primary occupation,
a8 the main staple food hes to come from the cultivated land,
the arcas with little cultivated land but with relatively

high dengity of populaticon per unit of cultivated land must
have 10 be dependent substantizlly on other areas for staple
food. This means that both cultivated land based agricultursl
-activities and the other primary activities of the pesople with
limited cultivated land rust have to be sufficliently viable

t0 Berve complemsntarily. All these together emphasize the
need for a proper reglonal analysis of the complex interactions
between the nature of terrain, the sgricultural and allied
primary activities and the population involved in them.

This kind of regional analysis will be attempted in
thig chapter with district level breskdowms of data. There
are hardly any quantitative regional analysis with such areal
breghdowns in Nepal. Most of all-Nepal regional studies done
80 far mainly comsiders three altitudinal division (Tarai,
Hills and Mountains), or, atmost, twelve zones with four
longttudinal zones in each division {Eastern, Central, Western

and Far-Western). The use of such small rumbers in deplcting
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the regional characteristics jhas obvious limitation in respect
6f the delineation of regions or the regionalisation. More-
over such small numbers hardly help in making statistical
analysis for the evaluation of spatial interactions or inter-
relations. The quesfion of availability of various useful
daté for identifying the regional activities and characteris-
tics is however more pronounced with district level breakdowns.
Yet, it is felt that a beginning must be made for a proper,
quantitative and decision-making regional analysis that needs
a consideration of sufficiently disaggregated spatial data.
In that, if the .question of reliability of inferences with
such disaggregated data arises to start with, at least thé
techniques of statistical and quantitative analysis could be
demonstrated that would prbvide guidelines for future regional
research with more reliable data in Nepal. Moti%éted with
this objective, the proposed regional analysis for agricultural
and allied primary activities is attempted below in the follow-
ing seven sections of this chapter.

2.2 Construction of Special Regional Indices

For identifying the spatial concentration of certain
characteristic, two types of indices are very often used in
regional litererature. One typé is for getting an over-all

notional value of concentratién. The Lorénz index of concen-
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tration used already in previocus section is of this {ype.
In fact as early as 1937, Wright [19%7] suggested the
posaibility of the use of the concept of Lorenz curve

to measure the degree of evenness of geographic distribu-
tions. Later, Sergant Florence [1954) used another measure
called the coefficlient of localisstion in messuring the
over-all value of coancentration. This type of over-all
indices are certainly useful to get a synthetic picture

"of the geographic distribution, but the actual spatial
distribution or concentration is not available in this {type
of measures and there comes the importance of the second
type of measure of spatial concentration, commonly known

ad location factorsa. The location factors permit us to
have estimations oi a characteristic for each areal unit

of observation, while the over-all Lorenz index of spatial
concentration or the coefficient of localisation summarises
the concentration by one value for the totallity of all areal
observations. In both types, two geographlc distributions
are however compared. For examrle, in the Lorenz index of
gpatial concentration of livestock units relative to culti-
vated land, the two gecgraphic distributions of livestock
and cultivated land have been compared. This 1is
really a reletive Lorenz index. If the cultivated

land 1s replaced by actual geographic area
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of the spatial unit of observation, then it is called the
absolute Lorenz index of concentration, or simply the Lorenz
index for livestock. Similarly we have absolute and‘relativc
loegtion fzcoctora depending upon the use of geographic arco or
mtherlvariable 3a.the comparativé.secmnd geagraphic distribu-
tion [ for details Seé, Pal, 19?11. It is emphasized here
that without fhe usg of location factors we ave not in a
position to find out the core areas of concentration or the
abaence of concentration on space. The Lorenr indices of
spatial concentration may be same for many distributions yet
the actusl areas or the intensitics of ¢oncentration could

be gquite different for different distributions. It is
secause of ﬁhis, the use of locaticn factors are more common
in regional litersture +her +he over-all indices. We shall
nlso usc lecgtiﬁn fﬁctﬁré as indices of spatial concentraticn
for maroy charactafistica from time o time. But, depending
upon sitwations, wo heve also to construct certain composite
iﬁdax, cotbining various Jocation Tactors thet influence or
are influenced by cortain common characteristic. For the
present study of Wepal, such special regicnal indices will e
constructed by suitnble statistical ond quantitotive methods

described bolow.
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2.2.7 Index of the ruggedness of terrain

It hag already teen indicated that the varying economic
uses of MNepalts territory have been greatly influenced by the
nature of terrain and its ruggedness. The National Plamwming
Cormission of Hepal iz aware of it and it has been using car-
tographle techniques to map the details of topographic features
and use them in planning decisions. In fact, divisions and
zones already referred to above are delinested on the basis
af topographic features and are used as areal reference frame
in planning. In order to understand the spatial configuration
of characteriatics, the use of maps in conjunction with cquan-~
titative data iz sbsolutely necessary. When topographic
features are mapped they give certainly very good visual
impressiong of the torrain type. But there is a need for the
guantification »f the topographie features as far as possihble
so that they can be used for gquentitative and statistical
amalysis with related social and economic features; merely
the vigsual picture depicted on a topographic map is not suffi-
cient. An atteompt has been made here to gquantify the topogra-
thic information and convert them into suitable spatial
variable for regional analysiz. As the topographic features,
though inter-cornnected, are complex in nature, we have tried

to construct here a composlte index, called the index of
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ruggedness, which is & statistical combination of three
initial topographic variables. The initial topographic

variables are constructed as follows.

Using, square grids of 7.5 minutes length (latitudinal
-and longitudinal lengths) on topo-sheets with scale 1: 250000
published by the Topagraphical Sumwuy‘D1Visien. Department of
Survey, in 1976, and also the'data of heights above MSL given
for some 300 metearological stations provided by the Department
of Hydrology and Meteorology [1977] of Nepal, the estimates
of average height for each square grid have been worked.
Taking into account the number of such grids in a district

we have then constructed two initial vafiables:

X, = mean height in metre by districts.

x, = standard deviation of heights in metre.by
districts.

The third initial variable is

Xz = the range between the maximum. and minimum
heights in metre in a district.

The maximum and minimum heights in a district are estimated
from the data of heights actually indicated on the toposheets,
supplemented‘by the data on heights of the meteorological
stations. Pal [1973] has summarised various methods that are
in use for combining mutually interdependent variables for

constructing a composite index. Ignoring the sﬁbjective
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integration methods [ e.g. Schwartzberg, 19627, the unwelighted
aggregation method Tesge Mitra, 1955] and the subjective
weighting method {e.g. Schwartzberg, 1927 for their subjec-

tive nature, other methods can be categorised inte two grouvs:

(i) economic or other theory-bascd indices gmany
cegononic index numbers are of this type

{11) statistical methods.
The statistical methods can again be divided into two groups:

(a) specific rcpresentations egqualising index
[Pal, 19%63a, 1971],

(b) aggregate representation maximising index
[Kendall, 1939].

- The eorrelation coefficlent of 2 compesite index with .any
gonetl tuent variable is tormed 'as a specific representation.
The squered aggregatce represcehtation of the composite index
is the sverage of squared specific representations of cons-

tituent veriables. Pal [1972, 1973%] has shown that both
gqualising index and maximising index have relative merits
and demoerits. Zroadly speaking, 1f the specific representa-
tions of a mzordmising Index is not widely different, the two
indices may depict almost similar spetisl distribution of the
gomposite characteristic. DBut if the specific representations
are widely wvarying and the specific representation of certain

important constituent wvarizble falls below certain specified
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level, then we may have to go for egualising index. 1t
should be noted however that the two indices coincide when
the constituent variables are two in mumber. For this
reason, it is often useful ¢ construct the finsl composite
index in two Or more stages through sub-grouping. As we
have thregé variables here we tried first the maximising
index of Kendall and examined the specific representations
whether or not they are wldely varying. The correlation
matrix of the three initial topographic variables 18 given
in Table 2.1,

Table 2.11 Correlation matrix of topographic variables

PN R —

¥4 - *2 *3
4.0000 0.8687 0.8273
0.8687 1.0000 0.9879
0.8273 0.9879 1.0000

- ——y

It is interesting to note the strong inter-relationships of
the three inltial topographic variables. The highest rela-
tion between the standard deviation and the range variable
is understandable; it means if the range is high, variance
in heights is also high and vice versa. The high relation-
ships of these varizbles with the height variable Xy implies
that higher the heights, greater is the variance of heights

i.e., the ruggedness of the terrain. From auch correlation
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matrix with high cell values, our maximising index or the
¥endell's index ought to have high specific representations.
In foct, they are 0.8642, 0.9769 and 0.9498 respectively
for Kps % and Yo« For raggedness measure, the varizbhles
X5 and 3-:3 are really more important variables snd the very,
high specific representations of these twoe variables are
quite acceptable., Morepover the specific representation of
the helght variable Xy 18 also gquitc hlgh, not far from the
other two specific representations. As such we accepted the

corresponding Kendall's index as our index of ruggedness.

It should be noted that the central value of a location
. factor used in spatial distribution anslysis 1s unity. This
value represents the national (totality of areal units of
observation) level walue. Following that practice the initial
varigbles Ry ¥y ancl ::cjhave been changed into variahles

vy = %1 /%4, ¥y = xzf?(g and  yy = x3f3'13, where %, 5&2 and
R,:.J ars means of Xy, %, ond xz respectively. Obviously unity
is the mean valug of Ve ¥ snd 5+ The Kendall's index is
also transformed linearly so that it has the sane unity as
its mean value that represents the central velue., By this
lingar tromsformation the values of specific representation
and the aggregate representation remain unchanged. If Tys

Ty ond Ty represents the specific representations, and
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61,’62‘and‘63, the standard deviations of the variables Yqs
Vs andy3 respectively, then the Kepdall's index with unit
mean is given-by

ATy * Wy + WY

r;;f‘ :
]

w1,+:wz *fwg
where .- wg = r /o4, . W, & r,/o, eand W § 1;3/03

The aggregate representation of I, denoted by /° is given

by ¢ fa / (r +r2+r32).

‘ The empirical form of our index of ruggedness is given
by: T = 0.2959 y, +0.35632 y, + 0.34777 y3 s f = 93154
The values of * for different districts of Nepal are presen-
te&-in—Appendix Table 1.

2.2.2 Agricultural Productivity Indices with respect to.
Land and Labour

In this sub-section our primary aim is to construct a
composite index that would help us in identifying the spatial
variation in the 1ntrinsic quality of cultivated land by
districts of Nepal. As is the practice, yield rates of crops
will be taken to measure the revealed intrinsié quality of
1and,,given‘the“eXisﬁing;conditions’and the crop combination
or importance. We‘shall-bg interested not only in the land
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Jproductivity. but alsc in the agriculfural productivity

with respict 'to lsbour. A4s, at the time of this investiga-
tion, tie Only Sourco of labour data was the population
wensiis 1971575y we ‘cHosé 1971-72 as the reference year for
~oyrpresent sTUdYV or spatidl variation. Apart from the
197472 cerisids data, the relévant agricultural and price date
Wave heern collected from pride bulletin of the Dépértment of

Food and: Adricnltural Marketing Services [ 1979].

To identify the "goographical distribution of crop
productivity in England™ by counties, Xendall [1939] cons-
tructed a crop productivity index statistically from the
i¥ield rate variables of different crops by the aggregate
representation moxdmising principle. There the implicit
assumption was that the quality of cultivated land in a
county in England was more er less suitablc for all crops
considered,. This assumption is too =simplifying for a counftry
like Nepal where a local cholce of crops cultivated is not
randonly done, btut is dictated by the possibilities under the
prevalent natural anid geographic c¢onditions. As such in our
present study, we are not inclined to combing the yield rates
of different crops by welghts estimated statistically. Here
we shall follow the econcmic or theory-based method for
weighting suitablv the vield ratesz to get initial cropped

land productivity indices.
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If we divide the yleld rate {guantity of production
per unit of cropped area) of a particular ith crop for jth
district by the national vielr rate of the same crop, what
we get is the location factor of yleld of ith crop which
meagsures the advantage or disidvantage of the jth distrlct

relative to the national level valus. Let us dencie

Yig = the location fictor of yield of ith
crop in jth district, where

(crops),

{districts)

iﬂ", 2y seess I

and 3 =1, S, e00ee N

Giving a due recognition f the local importance of the crops
cultivated, these locatir,r facters of n crops can be aggre-
gated with weights projcrtional to either (i) the cropped
areas or (ii) the veluen of crops produced. As the local
importance of diffewrent cross is varying from distriet to
district, these welghts are alsc varving. We have however
used constant Nepal prigas (retail prices) of crops to find
the value of different crops produced in any district. Thus
we have formed “rro indiial indices of ciwp productivity, Z,
and Zg, where

n

13 7 4oa U Y

Z

= phvsicallly weighted crop productivity index;
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with uij = proportion of ftotal cropped area devoted 1o
ith cro» production in Jth district, so that
Zu,, = 1 for each Jj.
it
I

=  wvalue weighted crop productivity index;

= proportionate value of production of ith crop
to all crops considered, so that £v., = 1 for
. iJ
each J. i

with vij

In our study, the number of crops considered is thirteen, of
which five are cereal crops and the remaining eight are cash
crops. Paddy, wheat, maize, barley and millets are the
cereal crops, whille oilseeds, potato, sugparcane, tobacco,
Jjute, tea, ginger, cardawum, the cash crops. These ¢rops
together cover a predominantly major part of cultivation
practices. The deta on the reaidugl part of cultivation
practices are however not available by districts in any pub-
lished sources. But as this part is not very significant, we
believe that the spatial variation depicted for the above
coverage oi crops will not be substantively different from

the one with an extended coverage.

in the initial indices Z, and ZE’ the individual crop
productivities were combined. One can as well construct
ancther initial index which would measure the productivity

of total cropped area without the areal breskdowns for
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different crops. This is really the Jogation factor of total
yvields (totsl value of all crops produced) relative to total
cropped zregas This initial index will be dencted by 23,

palled the agegregate land productiviiy index, and written as:

Vs/hs

S o ~ o
2J SV, /LA
2Vy [ty

¥

Uj = % Wy Pij = total value of agricultural output
i in jth district,

Aj = total cropped arca in jth district,

national saverage retail price of ith c¢rop,

=
!_h,
i

Pij = total preoduction of ith crop in jth district.

Whatever be the node of combination, all these initlial indices
measure the over-all sgricultural productivity relative to |
land. Thesc indices will be combined statistically fo derive
o composite index of agricultural productivity relative to
land {or, simply, agricultural land productivity index). Forg

its construction, we btrogeed a8 follows.

The corrclation motrix of zﬂ, Zs and 23 i given in

Table 2.2,
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Table 2.2 3+ Correlation matrix of initinl agricuwitural
land productivity indices

i B
11,0000 0.9375 0.4824
0.93%79 1.0000 0.h106

O.4824 O JLi66 1.,0000

- it P

Clesrly ET and ZE are similar kind of measutres with very
high correlation between them {correlation coeff. 0.9379),
vhile 23 iz not highly related with either of them. From
the correlation metrix of Table 2,2 if one constructs an
aggregate repregentation maximiging index, there will be

- wide departures In the specific representations. In fact
the specific representations of 21 and ZE will then be a3
high as 0.9587 and 0.9384 respectively, while that of Z4
falls tc a considerably lower value of 0.6778., One could
have gone for the specific répresentations egualising index,
the zgsregate representation of which would not have been
csignificantly different from that of the maximising index
(equalising index F = 0.8416, while maximising index

f = 0.8678). BPut, from the nature of correlaticn matrix
it appears to be more appropriate to go for the final cons-
truction at two stages. First we combine the two similar
kinda of measure Z, and Z, and then this intermediately
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combined index, ZG sav, is finally combined with the other
initial index 23. We have already noted that both eguslising
and meximising indices ogoincide when the number of constituent
variable is only two. 30, in the prqpesed two stage construc-
tion, zt least the optimality comsldemation is maintained at
each stage and at the same Time the wide divergence of spe-
cific representatiops ss obigined in a single stage construc-
tion with three varighbles cogiti ®e controlled through two-
stage equalising primciple. According to Pal [ M63a], the
formula for the gquelising lgdex Z, is given b

Oy Zyp + Iy Iy
Z - . ey ’
ﬂ -

G4 Zq + O, Eé

wi th any apecific representation = aggregate representation

o PD= \/5{1‘*1"12},

where 21 and %2 are means, o, and Oy #Rre standard deviatiom

and r., is the correlation coeificient batween the variabl
z, and Z, . In this constructiom, %, =1 and

| ) RfL I4 Og

T T 9y 24 "vc’"zxza

Empirically, we have

Z, = 0.47561 Z

. + 047165 2, , Pﬂ = 0.98435

-1
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Now the oorrelation bEtWEEH.ZQ and Z3 can be estimated as
l“{}f} = 'D i‘t{'ﬁﬁ?

If the Final agricultural land oroduyctivity index formed by
comhining ZD and 23 is denoted by Z, the empirical estima-

tion of 7 takes the following form:
Z = 0.60064 Zg + 0.3820yZy , £ = 0.85342

Uging the empirical form ED in the above form of Z, we have
the following explicit formulstion for Z3

Z = 0.28567 Zy + 0.28329 z2 + 0.38209 23,

in which the derived specific representations r;

k3
corresponding aggregate representation  have the follow-

s and the

ing estimated values :

P¥ = o0.80469

The central value of this final agricultural land productivity

index is the mean vzlue E = 1.

Next we attempt to form the'égricultufal pr@ductiviﬁy
index relative to labour, which will be denoted by W. This
Jndex 1s comparable to 23, with the replacement of total crop-
ied area ﬁj by total labour of Jjth dist. Theoretically spea-
ing, this measure of labour should have been the actual

nput of labour for the production of crops considered. But
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Trom the 1971-72 census source, we have no way to get the
actual input of ggricultural labour. The nearest to actuzl
input of mpricultural lsbour is the active population in
ggriculture and the allied primary sctivities, given in the
cenSus. We have no other way but to use this wider coverage
ol sgricultural labour data for estimating the index W. In

the abgence of any other suitable nsme, we shall stiil call

W the ogricultural labour productivity index.

The valuss oF the indices congtructed in this sub-

section are presented in the Avpendix Tabkle 1.

2+2.% Compoaite Development Index of Agriculture and £11lied
Activities

The extent of intordepence betwesn arable cropping
and allicd primary activities basced on livestock, fodder,
forestry, fizhery, cetoc., ic clecarly varying in different
areas of Hepal. Waturally, the active population {worker)
enpaged ir sgriculture and the allied sctivities have clearly
varying proportions of income from the two counterparts {or
complomentery parts) in different areas. According to avails
able estimates [World Bank Report, 1979a], agriculture and
the allied setivities together socount for about 65%. of (IF
(Gross Domestic Product) of Wepal. Again livestock accounts.

for about 14%. of GLP which forms a major part of the allicd
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anbivity income. Giving allowance for other gllied asctivi-

ties, the ravigo o agricultural to gllled activity incomes
Has boon estimated to be at the order of 431 [or the national
total. A2 this rovio i olwiously not nmaintsined =zme in
difTerent districtzs of Beval, it has become difficult to

take toe irvdex ol labovr oroductivity W as a measure of
developmont for asricultural and allied activities. Surpri-
singly official yrenorts do not distinguish between the agri-
culiural worker and the wrimary worker deriving income in
varying proportions from both agriculture and the allied
activities in dillerent districts. Uf course, 88 agricul-
ture iz the preduminaﬁt activity, we can =still get = broad
regional pattern of the agricﬁltural labour productiviiy by
grotweivae W hﬁfﬂratwmlcwﬂmmﬁmamdaxmmmrrMMH@
of districts for the develppment statua in agriculture and
pllied aciivities, we thought it nccessary to moaify the
index W The modified index will ke czlled the development
Index off cegriculture and allied activities U The modifica-

tion 1o done on follows.

Let Gy and G, be the total GDP of Nepal for agricul-

turel scctor and the 21lied activity sector. A4s these esti-

matos are in the ratio 431, we have GE

cistrioute thoese national valucs G, and G, in diffcrent

districts by the indicator method. Thus G

= G.Eﬁﬂﬁ. We thon

1 is distrituted
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by the nationel valoe share {v&/gvj) of agricultural output,
N

referred to in the previous sussection. The other part GZ

is digtributes by the nationzl livestock share (Sjjgﬁj), where
34 is the estinate of total livestock units in jth district.
The Livestock unite are in equivélent cattle units with the
conversior factor as: 1 cattle unit = 2/3 buffale = 5 sheeps.
= 5 geats = 5 pigs [ comparable to thé standard followed in
Learmonth et al, 19%5C). ‘“he source of the livestock data is
poth the CE3 (Central Bureau of Statistics, Nepal} and the
LFAMS (Department 0f ood and Apricultural Marketing Services,
Mepal). 'The DFAMS data were compiled from direct surveys in
some elgntcen districts only, while the CB3 source provides
gstimated data for all districts of Nepal. There is consider-
ache agreonent in the data of thne two sources for common
diztricts. We have however accented the direct survey data
vhore available. For the rest of the districts we heve no
alternative at to zccoept the CBS gstimates. Aftcr distribu- |
ing tho national values of Gi gmcl 52 to districts by the salid

indicators, lot Sij and G be the estimates of income in the:

23
twe soctors, (i) agricnltors ond {ii) tho =2llied activities,

in jth district. The total of these incomes, (qu + Gzﬁ}
should really relate to the active population (i.e., worker)
in pgriculture and allied activities Lj' But in our index

i,

W, wWe have
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Let £15 uqaf{qqa + CEJ} and B2 5 (4 E1J) denote income

shares for agricultoral activity and the allied sctivities
respectively. TYhe corresponding national shares are already
given as 0.8 and 0.2, Thon the corresponding income share

indices £, and Lo are glven by

L. o= g2../0.8 oad r /0.2

14 i 273 = géj

Cur developmont ingcx Oof »griculfure and =zllied activitics
D is really the locotion factor of total agricultural and
ollied income relative to corresponding workers involved in

the activitics. Thus wa have

(G1j + G S]K(G1 + G?)

Dy =
Ljfng

We 8hall now show the relationshlp between the indices D and

W. Fron nbove relations,

{G1jfgﬂj)f(ﬂqfo.a)

5 . !
Lj}%L

(¥

5
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Thuts, our labour productivity index W is to be divided by
agricultural income share index L,» we get the development
index J. We shall record the dats on g4s Gqs U5 and D in

an Appendix Table 2.

2-3 3Spatial Analysis of Development Level in Asriculture
and Allied Activities

Indices constructed in the previous section are meant
for identifyving the level of development and its nature for
the agsregate of agriculture and allied activities in difrfer-
ent areas. 48 tThe development index D is propertional to the
income per head of related workers, 1t serves as a single
composite measure of development of the peoaple engaged in
these activities. Attempts will be made in this section 1o
identify the spatial pattern of the level of development
through this index. The level of development will also be
examnined feor 1ts naturc and interactions with other reglional
indices and variables. In doing this analvsisz both statis-
tical and cartographic technigues will be used in eonjunction.
Az the ruggpedness of terrain iz a grest influencing factor
of peoples' activitics in Nepal, we shall first examine the
spatial interaction and association of ruggedness with broad

features.
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2» 3.1 Influence of rupgedness facior.

in order to make a statistical analysis of the influ-
ence of miggedness factor on other features, the ruggedness
index 7 has been constructed wherein both cartographic and
statistical tools have been used. In this guantification
pProcess, only a generalizsed spatial pattern of ruggedness is
depicted and certain details of ruggedness is ignored as we
ignore analmgigaliy the random fluctuations in a tine-series
trend analysis. Yet we have tried to depict some details of
riggedness through different initial measures without banking
on a gingle feature and have successfully combined them
statistliceally for a composite meamsure because of the Inter-
depgndences of various ruggedness features considered.
Considering lVepal's average ruggedness as unity, the range
of values of our ruggedness index, 1 , is between 0.05% and
2.6tout of 75 districts of Nepal, 20 districts are officially
considered ag within Taral area which is at the atuthern
pherivhery of Nepal. These diztricts have the value of
lesas then C.27Y. But this value does not provide a sharp
bounders between hill and Tarai districts. For example, &
valug of T = 0.28 is assoecioted with the hill district of
Tenshu. Again the value of T above 1.4 distinguishes all
the officiaily recognised mountain districts (17 in nurber)

except the district of Baitadi whose ruggedncss is compérable
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te average Hepal value. Out. of the remaining 38 hill dis-
tricts, 29 districts have the value ofTin the niddle range
betweon C.27 ond 1.4, covering a wide variation of rugged-
ness.  The remnining 9 hill districts, namely Rukum, Myagdi,
Baglung, Kaski, Lamjung, Gorkha, Wuwakot, Dhading znd Rame-
chilap have = ruggedness feature as high as that of a mountain
aistrict. Terhaps the accussibility aspect of these districts
was considerced for their recognition as hill districts offi-
-clally. It is clear that there is a wide range of variation
in the values of T among hills and mountain districts and
1t is not emough to recognise these districts by three
zones . only, (namely Tarai, Hill snd Mountains)}. Rather

we have to get the zcetual values of ruggedness, F , to
untderstand the Influence of ruggedness on other features and

cactivitics of people.

Bafore going to exanine the interrcelationships of
rugpedness index with developrent features, we shall examine
the relationship of development index, D, and the labour
productivity index, W. It should be recalled thet our deves
lopment index D holds the relationship as follows:

D = W/ L,
whero 31 is the incomz share of arshle lond based agricul-

ture. A8 there is o variation in the values of £1, the
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values of D are definitely modified compared with those of
W. 1In fact, this has resulted into a relatively less dis-
persion in the values of D. Yet there is a strong relation-
ship between D and W as shown in the following regre§sion

equation 2.1.

W:.. + c0oe (201)

6:5359 (s 3:8557)"

= 0.9856, N = 75
In this we can clearly see that the marginal rate of change
of W with respect to D ig 1228 which is considerably above
unity. From this relation it could be calculated that the
values of D and W are identical at the value of D = 1.139.

We notice from this equation that the modification has
increased the value, of D compared with that of W so long as

D is less than 1.139, while the value of W is relatively
diminished for a value of U higher than 1.139. Had we judged
the level of development by the value of W instead of D the
advanced areas would have appeared more advanced and the
underdeveloped areas would have appeared more underdeveloped.
This shows that for the correct evaluation of development
level the construction of the modified development index D
was very necessary. The high degree of relationship (r= .986)

between W and D tells us that agriculture is generally an

important activity as compared with the allied activities,


http://www.cvisiontech.com

not only in the advanced districts btut also in the under-

developed districts.

Fext we shall ewamine the influence or the assocliation
of raggedness with the level of devélopment when we plotted
the values of D and T in two-dimensional graph, the scatter
of district points look 1like a hyperbola with assymptotically
low walues for both U and T on elther side. As such we

tricd to fit a linear regression eguation of the form
D=wa+PBx, where x = () +T )ﬂﬂ

We Fitted thesce linear regression eguations with different

selected values of ¥ and chose that valuces of Y which gave

the mazximar value of correlation coefficient, L The

gstimnted value of optimum f is 0.4 and the corresponding

repression gequation is given below in eguation 2.2.

3 = 0.25725 +D.766{}54{0.a +Ty ... (2.2)
(0.84868) (0.61613

T o= D.?ﬂf’r&, N o= ?5*

Surprisingly, if D is replaced by the variable W in this kind
of regression exercise, the eatimated value of optimum Y
turns out to be the some value of 0.4. The corresponding
regression equation iz given below in eguation 2.3

«0.C1683 + 1.00747/(0.4 +T) cee (2.%)

(0.09949) (008528)

W
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A sliphtly better fit with W has been possible, because of
the lfact tlat the people with more of allied activities have
beernn prasent in the more rugged terrain herc and there;with-
out rmch regularity. Anyway, from the higher value ol corre~
lation coeff. for W, one can infer‘that the agricultural
procuctivity is affected more adversely by the ruggedness
Df.tcrréin. The brﬁad asymptotic pattern in both D and W

ia that, the higher the value of D or W, the lower is the
value of ruggedness index T* . and the converse. 0Of course,
as the correlation coeffs..afe a 1ittle away from unity, one
can expect local peculiarities over and above the general
patterns of spatial relationships. The local peculiarities
cert be visualised directly from the tabulated data and the

ma? snalysis of the ievel of development discussed later.

That the agricultural activity, or rather the arable
cropping is affected adversely by the ruggedness of terrain
can Le noticed in a more pronounced form in the relationship
between the location factor of cultivated land relative to
geographical area, I.., 8ay, znd the ruggedness variable T

which is glven in equation 2.4 helow:

Ing = -0.86899 + 2.21765/(.4 +T ) ... (2.4)
, (.18045)  (.15424)

r = 0.8597, = 75.
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This eguation i3 estimated with the same value of ¥ {=.4)

as obtained under the optimal consideration on khoth equation
(2.3) and equabtion (2.4). We have done this to maintain the
comparability of the explanatory variables in the three
equations (2.2), {2.3) and {2.4) given above. Here we
oleariy notice that the lower the ruggedness the higher is
the extent of arable land. If the inversely transformed
ruggedness is designated as variatle = [i.e., x = (Q.4+ fj],
then the marginal rate of change of I, W, and ICG with res-
pect to x are increasing {values are 0.75, 1.01 and 2.22

respectivelv} in the order in which they are presented here.

Contrasting to these inverse relations of the three
indices D, W and iGG’ a major rerresenhtative of slljed
activities, namely the livestocks mointained by people gives
a positive relation with the mupggetness index, though the
statistical fit for any contimuous curve 1s not very high.
Hare tne statistical fit did not attain a high value, because
the relationship between livestock and ruggedness is complex.
From the scatter on a two dimensional graph of the ruggedness
imdex - and the leocation factor of livestock units relative
to population, Isps 82y, One can clecarly ldentify the inci-
dences of very high value of Igp, say, between 2.25 and 53,

with the value of *¢ Jjust in the neighbourhood of 1.9. When
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the value of 1 exceeds this critical wvalwue, the livestock
per Gerson comes down sharply to lower valde. Incidences

of the value of ISP lower than 2.2% arp associated with all
levels 0F rugpedness, becausie of dual reasons:  eilther for
certain dependability of arable cropping with livestock, or
for certain aiternative occupation in the atsence of adecuate
arahle lond.  Jwven for the truncoated welues of ISP the prash
gshows & positively increasing scatter of points (ISP1$T ).
The incidenccs of the associstion of very high values of I,
argund the ceriticsl wvaluo of rugeedness tell ws that pogsitiv
at high slititudes, thoe posturces and fodders might not haove

Tem s
e

o adoguately prescnt above that critical value of ruggod-

NeSG .

We conclude thils subsection by an exanination of the
interrelationshin tetween the ruggedness index and the loca~
tion factor of population relative to geographical area, IEG
{ a variabie provortional to population densities). The
concentration of Somulaticn in different geographical arcas
has been very peculiar in ¥Nepal. Peoople have penetrated in
all sorts of tevrain irrespective of the ruggedness. The
choice of XKallmansu wvallev, a hilly region, as the capital
regior have contributed to the values of concentration index
lpp, 28 high as between 8§ and 12 in the three districts of

this resion, wihile all other districits have much lower values
£ »
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{around 3.5 or less). 48 such any attempt for a statistical
fit becomes fruitless bocaugse of the expectedly abnormal
concentratiﬂn of population in the cavital region. In fact

uie oeot pogsitle Iit of Ip, we Ottained 15 the one with
-1
x = (4 +7 ) , mgiving a very low correlation coeff.

.. = utggfg. ol this corvelation improves considerably

g
PG
wher: the threc districts are excluded from the computation.

The corresponding regression is piven below in eguation 2.5.

P

fi
]

pp = 0.30355 + 0.8859%/(.4 +T) ... (2.5
1

>
{.72011) {.61553)
r = 0.6%08, N= 72,

Thus wo have agaln found sn inverse relation between rugged-
ness ond population concentration with some statistical
support for the districts of Mepal without those in the capi-
5l rosicr.  Thoe low valuge of the correlation coefficients
is indicative of the prescnce of further locel peculiarities
whicn will be discussed when we make the map analysis subse-

guently.

It is very clear that the influence of ruggedness is
rresent in both arable cropping and other allied activities
in variszd mannmer and extent. As people of MNepal have to
live with the ruggedness, the present analysis on its influ-

cnice on vorious features is rovealing how to condition the
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future activities in relation to varied extent of ruggedness.
ve sloll next analyge fTactors of development under 4iffer-

ent ruppednens conditions.

2052 Avalyaiz Lor Tactors of development.

brom our Doreroing analysis it is clear that the less
rugged terrain were the concenatraztion of arable cropping
han been Dossiitle is nore developed. This fact can glso be
depicted in the map of the development index shown in figure
2e7e I this map we have identified the following four

levels of develovmeri:

Level of Value Range of the Prequency of
developmesn development index D districts
Vory khigh (V) 1.75 - 2.8C 11

High (H) | 1.25 = 1.75 11
Fediun (1) Cu75 = 1.25 19
Cbow (L) 0.25 - 0.75 3

Tn this classilicetion, the walue ranpe around the national
valac of unity is designeted as mediumly developed class.

It should be clocorly understood that all claszes as designated
akove have the conparative scale of develqpment in relation

to the nationsl level. The notional leved itself would appear
to e und@;develuped.in any international comparison. Accor—

ding to this classification, the level of development of
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agriculture and allied activities is relatively very high
or nipgh in all Tarai districts except Siraha and it is high
in the three districts of capital region in hill area. From
a comparision of this map with the map of .. (the extent
gultivation) shown ir Figure 2.2, 1t can be noticed that
211 these districts of the Tarad area (with Y (0.27) and
the capital region {with T between .4 and .8), have simi-
larly very nigh or high values of I... Thus from the map
analysis itself, the importance of the extent of available
aracle lend in Nepal towards contributing a higher level of

development can be underotood.

While the extent of avallable arable land has been
a necessary factor of development, it can hardly be used as
a sufficiently controellable factor towards further develop-
ment in future. The expansion possibility of arable land
in future is limited even in the narrow Tarai belit. The
more important factor towards this end would obviously be
the intensification factor which we have wanted to measure

through the land productivity index Z constructed carlier.

Our attempt for all-Nepal global relation, without
dividing the districts under different riggedness levels,
between this factor Z and the development index I proved to

be discouraging to start with. There is practicalliy no
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gloval relotion (r = -D.44 only, for W = 75) between 7 and

D. It i= hewever Inconceivable to believe that I is not at
all influsneed by Z positively. WNaturaliy we suspected
ceriain distortion of facts in our search for a global rela-
tion when agricultural practices are conditioned by different
levels of rugpedness. An apparent rossibility of this dis-
tortion could be the mixing-up of Tarai ané non-Tarai
observations. A close examination to the data did not rule
cut this possibility and indeed we did get positive relations
for two groups of districts, one with T (C.27 énd the other
with U ) 0.27. The correlstion coefficients, though posi-
tive, are howesver, not verv high (r = 0.37 for districts with
7 £0.27 and r = 0.53 for districts with T ) 0.27).
letween these ftwo groups, Tarai and non-Tarai (i.e., Hills
and Mountains), the latter has a better interaction of the
intensificotion factor 2 on develomment level D. The corres-

pording rosression equation i1s given below in equation 2.6.

D = _D'ﬁqiﬁm + 24269?92 oy (2-6)
(.291L8) L2THT )
r = 0.5300, N = 55 for v ) 0.27

The number of observations in Tarai group iz very low and
as such wo tried for a conditioned global relation mixing-up

of the two groups again. This we did in the following way.
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o
]

i

An oghe relsticns=nip of the intensification facior 2
is bBoecter monifested in mon-Yerai group having more observa-
tinns andg also as the extension fzcotor Lo is predominantly
Proncunced in the Tarsl group with lower rupggedness, we first
tried o find a glotal relastion between 7 and T with the
incorporation of a dumy factor Z* for only the districts
with 7 {0.27, whose explanation will be sought later through
the extension factor ICG and some other relevant fezctors.

i

The fummy factor 7 is estimeted z& follows: If the Tarai
districts were to achieve its zigher aﬁerage level] of deve-
lomernt: DTﬁi 10/20) tollowire the relation (2.6), they would
then have required =n inflazted walue of the intensification
X . L oo

factor on the average, namely, (Z + Z'), so that 0 and

= T . + = es g

fLF = 70 satisfv tho ecustion (2-6), (here Zt = L.KIEU}.

The ocotuasl estinmcte 5t = 1.86480 apd 7, = 0.91550 so that we

-E:
Lhave the estimate of 25 = 1.01908. Next we design our multinle
~s5tase lecsst square regression estimates in the following

INOIGEI .

First stage: Fecresaicrn fit for

D = «+8(z+ 2) + £,
where the dummy factor

¥ 2 1.01908 for v { 0.27

0~
!

= 0 for Y ) 0.27,

and gl randoa term =zt the first stage Tit.

r‘
i
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Secont stage Regression fit for

N

£

1

T (ICG) N,

where f (I..) is an appropriate function of the factor I...,

€ (D - «Bz) = pz ect

fl

18t stage residusl of I over the actual 2

2nd &stage residual of D over the actual
4 and ICG‘

H

erxl _ iy

Third stage: Regression fit repeated if other relevant .

factors could be found through comparative map analysis to

exdlain the second stage residusls.

In this way we could get the glotal relation for the
mized up populations (statistical) distinguished by the
rugzedness condition as incorporated above at the firat stage,
This <treatment has helped us to avoid the dampening of the
estimete of § by the multicollinearity problem of the usual
8ingle stage multiple regreséion. Thus we have the following
eupirical estimate given in equation (2.7), at the firzt stage:

0 - 0.60375 + 1,27691 (z + 2%,

f ] 7
with 7% = %:5%&? fa‘:ro Eij Lﬁ{“} 0.27
= 0 for « 3} 0.27
and r = 0.8781, M= 75 (2.7)

Yhe improvement of the regression it (2.7) over that. of eon.
(2.6) is striking. While the estimate of intercept and lepe
parameéters ¢ and P have no significant difference for the con.
ditigned global and non-Tarai fits, the fit was much betiered
in the global fit (with the value of r = 0.88 contrasting the
velue of r = 0.53 for the non-Tarai fit).

At the second BLage we had to search for an appropriszte
Tunction T {IEG) that would explain the first residusl € involt .-


http://www.cvisiontech.com

- 70 -

. _ *
1ng the dummy factor 27 of the Tarai group and given by (2.2)

€ = D+ 0.60375 — 1.275912 (2.8)

In thie effort our first attempt was to make a global linear
fit between first residual € and~ICG' The corresponding

correlation coeff. TEIDG = 0,716, Hext we fitted a ouadra-
tie fit which showed considerable improvement. - The det=ils
of this quadratic estimate i8 given in equation (2.9) below:

o - , 2 ,
€ = =0.27612 + 0.87019 I, - 0.12881 I (2.9)

(.08404) {(.16318)  (.0%113)
R = 0.7754, ¥ = 75.

In this, all the regression paramcters were checked to te
significantly different from zero and the value oi the
correlation coeff. is alsq'imprcved {from 0.71 to 0.78).
Eliminating € from (2.8} and (2.9}, we have the expression

of T & & functive ¢f T uii Iy, as follows in equation {2.10).

. a7qga7 G 0 : T 2
D = =0.87987 + 1.27691Z + 0.87019I., —- 0.128811

{2.10)

In thkis conizined two-stage estimation the marginal rate of
N with respect to 7 is a positive wvalue (= 1.27691). But
a eingle stagec multiple regression fit would have given a
negative value (-C. 4042) for this marginal rate which is
never a reality. In fact non~Tarzi districts have more or
less the same positive marginal rate as in this eguation

and the Taral districts have evenh a higher positive value-
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Thus {0 a correct evaluation of the marginal rate (or the
regression parameter) without éje milticollinearity distur-
tarce between 7 and Loms the multiple-stage fit ag applied
here has beooome very useful. Tn fact, this kind of multiple
stage estimationr has aiready been applied in pooling the
cross-sectional and tine-series data for the estimations of
income elasticity of demand and price elasticity in pure

formne without the muilticollinearity effeoct,

Although the quadratic fit given in equation (2.9)
has explained the first residusl € substantially, there is
stiil a considerahle ammount of unexrlained variation. A=
such we examined further the nature of spatial distribution

of he sccond stage residual. 7 given in squation (2.11)

D= D+ 0.87987 - 1.27591Z ~ 0.670191, + O.1288113,
... (2.11)
Thus our third stage begins with the scarch for further
factors to explain the decond-stage residuals. At this
stare we mapped the second staoge residuals 1 and alsoe com-
pared and contrasted it with other maps of possible explana-
tory foctors. By conparisons of maps we are in o position

to identify two explanatory factors ITG and ISP' whers

Llpn = the locction factor of the cropped area
“  under Tarei cash crops (jute + Sugarcane +
tobacco + oilseeds) relative to the geogra-
Fhical area,
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arwl I.p = the location factor of livestock units
o relative to gopulation.

While the spatial veriation of 1 was positively matching

10 a comsiderable extent with that of top in non-Tarai
areas, it was hetter explained by the totality of cropped
area devoted to four main cash crops of Taral aresa, namely,
jﬁte, sugarcane, tobaceo and oilseeds It is obvicusly
iogical to accept that the prosperity of primary workers
{as depiclted by D) 1s explained not only by the agricul-~
tural intensificetion and extension factors Z and ICG’ but
also by the factor of allied agricultural activities depic-
ted by Iop and the factor of cash crop intensity depicted
by ITG' ‘It should be noted that there is a spatial comple-
mertarl ty tetween oo end Igpe  The high incidences of Ipa
con only be Tournd in the Taral ares and in 1ts periphery,
with proctically ne or insignificanf cultivation of these
cash crops in the entire noneTarai area. ©On the other hand,
this absence of cultivation of Tarai cash crops in the non-
Tarai aren is made wp consideranly, as it were, by the high
incidences of I in mony of the non-Tarai districts. Agaln
a8 the extent of culitivation is also high in Tarai area,

we nave a ﬁigh positive relation between Igq ared ICG and
also a high inverse relstion between Iop and Tn.. These

relations are shown below in cquations (2.12) and (2.13):
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Tom = 00248 + 0,.84580 T, . e (2.12)
1 {13564 {.95951)E*G
o= UL7054, = 75
and Igp = 0.86220 + 0.10606/(Iy,) .o {(z.13)
(.07269) (.00991)
r=0.7816, N=75

Because of these high rﬁlatians we did not prefer in having
a multiple regression of the first stage residual € with
ICG’ Ipg and Igp at second stage. Moreover, the regression
parameters of ICG and ISG, evaluated at the second stage,
ghould better be not tampered by the incorporation of addi-
tional factors ITG and ISP at the second stage, because tho
residual 7 , obtained after eliminating the effect of
factors Z and ICG; 1s 8een talbe explained by a cﬂmbination
of Ipy and Iop.  As any single factor, either Ing or Igp,
is not sufficient to explain the second stage residual n
globally, we fitted a multiple regregsion at the third stage
to explain n by ITG aned IEP‘ This regression fit is given

by equation (2.14)

M =0.56355 + 0.139781p, + 0.30999L.p ... (2.14)

R 0.7205, H=75.

Tt should be noted that the relotionship between Lo and

Iop is not high (rl = 0.3518). It should also be

¢ 1sp
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noted that a single factor, elther I, or Iap, coOuld not

explain n sufficiently (rﬂI = 0,394 and = 0.4295).

Hap
Because of the spatial complemuntqu ty between Lo and Igp,
a simul taneous consideration of them gave a better it in
equation (2.14), but the regression should bhetter be
intorpreted in the following way: Let us consider the

linear combination

%, = @ Lp +,(1-a}ISP

and find the regressions between 7 and x, for varlable a
- and designate that combination as the optimal combination

for which rnx is maximom. TIn this way we can interpret
&
by ‘a linear correlation and not a multiple correlation.

However, the opitimal linear correlation has to coincide with
the multiple correlation as obtained in equation (2.14) be-
ceuse both are the best fits of the two explanatory vari-

atles. Infact, we have evaluated different walues of rnx

2

and it has boen scen that the optimal rnx = R of equation
a

{2.14). & few estimates of rﬂx in the neighbourhood of
3

optimal value of a are given below to substantiate our argu~

ment.

LR

Wi

@ |0.25  [0.% 31@?@10 32 0.35

Loy

e E N
. 0.70449 0 .?1991 7204 } 72047} o 22000 |0. 74453
: ]
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It is cloay from thece estisates that the optimal walue of
"a"is 0.%1078 and the corresgonding regression it is given

by equation {2.1%)

N = =0.56355 + 0.44977 (0.3107BI,, + 0.68%221p)
(2.15)
r = 072047 , N = 75.

The equations (Eiih)_and (2.15) are identical, but in
equation {2.15), we have avoided the question of multi-
collinearity. And in this eguation {2.15) the linear
copbination within the parentheges on the right hand gside
cent be taken a2 a combined form depicting the gpatial com-
. Plementarity between I., and Tgpe

Denoting the empiriéal estimate of the right hand
side of equation {2.15) by §, the Tirst residual € can
be see¢n ag a function of ICG and the optimal linear combi-
nation of ITG and ISP‘ The corresponding estimate will be

denoted by é‘ Mich has the following expression as given

in equation (2.96}:

2

a'I‘ Yy P . y wE i “’E a m
€ = ~0n27692 + ULB7019T,,~ 0. 1288115, +
Y

£ - 033967 + D.S?O"IE?I{:G- 0,.12581 ICG

Vireyﬁ

+ QO LH977 (D.j‘iO?BITG+ 0.68922 ISP} veol2.18)
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Similarly, we can see D as a function of factors &, I.. and

the ortimal conblnstion oF ITG and ISP‘ The corresponding
f‘ . . -

astinate will be dernoted by D which can be expressed in

the form as in equation {2.17)

M .~ ) N
D ‘=" ~0,60375 + 1.276912 + €

= ~1.44342 + 1.27691%+ 0.870191,, ~ 0.12881 IEG +

+ 045977 (0.31078Tp, + 0.68922Igp) ..r (2.17)

I

It is interesting to note that there is a striking improve-
ment in explaining the first stage residual € . This
residual included the dummy Tarai fantar'zjfmhase explana-
tion we wanted to seek,y &ubsequently to the first stage
regression fit. We have been successful in this effort, as
indicated by the correlation coeff. 1 , = 0.90025, and the
hypothetical dummy Taral factor Z* in EE is now explained

by the factors like Ig s Lqy and Ig, that constitute e

Had we taken a multiple regression of these three factors
f@r'g , the relationship would have been a little more
improved {maltivle regression R = 0.91050). However our

fit iz not sSignificantly different from the multiple regre-
gsion F£it snd we have gained by evaluating the effect of ICG
at the second stage purely and separately from less important
factors like ITG and ISP without multlcollinearity disturbance.
Thus finally D is sufficiently explained by factors like 2,
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Ip0r 2ne the ontinal combinstion of ICG ard ISP’ incorporated
Fal
at the threo stages in the functional form of D (I‘Dﬁ =

G-nggj L]

fia our development index T i3 a measure pPer head of
related worker, it is worthwhile to examine the spatial
esaociatlon of the population concentration index IPG arnd
the development index D ot this stage. For this TOrpoEe We
heve mepped Ipg and shown in figure (2.4). A& comparison of

maps reveals the following facts:

(a) The very high level of development (D) in many of
the districts of Western Tarai is associated with
low valucs of population concentration {IPG) and
with kigh values of 1ive$toek maintained by people
(Igpj and alsc with high cxtent of arable land (IGG}
bolow the critrical value of ICG = 3.5 gbove which
the diminishing phase starts. Dependability of live-
8T0CcKs and arable cropping, is well known. In fact
livestocks crn not only bhe used as draught animal in
cgriculture, btut alse be a source of indegencous
mamire needed for intensive cultivation.

{b) The extremely high values population concentration
with o value of Ip, above 2.6 have occurred in
five districts in the Eastern Taral area, in the
capital region and also in the hill district of
Syanja where the value of Lem 18 Just below the
lower limit of high class of values of I.. (3yanja's
I = 1.22 while the woundary value of H = class is

g
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(a)

1.25). Zxcept Syanja all these extremely populated
districts have very high extent of arable land (I J
but have reneréII?“TﬁW“tevel of livestock index
IdP' Profuse uge of chemical fertiliser can be
noticed in the capital region leading to intensive
cultivation, but that has not been the case in
Eastern Tarai districts.  The complementarity link
between the extent of arable cfﬁﬁping and the live-
stocks to be maintained is not in gight in the
rastern Tarai districts. Because of the population
pressure, very high level of development (D) has
not been attained in the'axtremely populated dis-
tricts despite the presence of very high extent of
arzhle lapd therc.

A major western part of Hepal is still sparsely
populated with generally very low {in the mountain-
ous districts) and low values of Ip.. The wide
vange of variation in the values of D in this part
car be consideranly cexplained by the high values

or ID coupled with generally high values of 1’%1? in
the Tarai area anﬁ also the very high values of Igp
coupled with ver‘}f Tlow values of IPG in the mountane-
ous ares in the north.

Low wvalues of livestock index I.p have mainly
occurred in the eastern and central Tarai belt _
and in the capital region. This low vazlue does
not seem to maintain complementarity links with
the-very high or high extent of =zrokle land there
(as already referred to in (B)). But in these
areas all sorts of values of IPG from medium level
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M to exiremely high level EH have occurred. Such
variations in population concentration could pos-
8ibly be exvlained by activities other than the
agricultural and allied activities.

(¢) The central part with Kathmandu - Syanja axis is
most highly populated non-Tarail area. Except the
capital region all other districts in this helt
have low level of development D. 48 the values
of I and Igp are not on the higher side, the
low legvel of development of T could he explained.
But the explasnation for the higher levels of
copulation concentration there does not rest on
the agricultural and allied activities alone. The
above map analysis shows that popglaticn CONCEn=
tration is a much more complex phenomenon than
what could be explained' by the development level
or the rugcedness of terrain, smd it is because
0L this we did not get very high relation of the
Ipg with T discussed in the previous subsection.
We shall further try to get the explanation for
the spatial variation of IPG after we analyse the
details of activity pattiern.

1.3.% Anslysis of Activity Pattern asnd Population
Concentration. ‘

We shall briefly review in this sub-section the
mtivity'pattern of the agricultural sector and the popu-
ation eoncentration. The arable cropping is meostly devoted

5 the production of five cereals and a cereal-substitute
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(Potato). About .42 per cent of national gross cropped
area is devoted +to the production of those six crops. OfFf
the cereals and cereal-substitute, paddy is the most impor-
tant crop with 537. of gross cropped srea devoted to this
crop.. The corresponding shares of other crops in this
category are as follows: 19.36%.: for maize, 10.55%. for
wheast, 5.05%. millet, 2.25%. for potato and 1.217. for barley.
The remaining crops consldered are seven cash crops. OF
these cash crops the oilseced (mainly mustard) is the most
tmportant one {5.0337.) and then comes jute (2.47.) in

order of the importance assessed by the area under these
crops.  Areal coverage 1s not mucn for other cash cropsg
anly C.6677. for sugarcane, 0.402%. for tobacco, C.056Y. for
glngaor, 0.C19Y. for cardamon and 0.003%. for tea. Though
paddy covers most of the gross cropped area 0f the nation,

t i3 not the most wide spread crop spatiazlly. In order to
compare different crops for the spatial distribution, hoth
in terms of gross cropped area and crop output value, we
have devised two measures that will be called (1) spatial
concentration ratic znd {(ii) spatial concentration ratio
guotient. The second measure is however a Kind of variation
of the first messure. For the first measure, we identify
the top group of districts in each of which 1 {one) per cent

or more of the national total of an item 18 concentrated,
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and findovt the district average percentage of the item
uncer congideration. The residual districts form the
bottom group with less than 1 per cent of the national
total in each district. We salso find the sctusl average
percentage for this group of districts also. The ratic of
bottom group averages i3 our measure of the_spatial CONCON-
tration ratio between the top and the bottom groups of
distriéts'fﬂr an iteﬁ. we have presented in Table 2.3 the
Lpunber of districts in top énd bottom groups, the group
averages and the spatial concentration ratios with respect
to all thirteen crops and the aggregate all crops both for
their spatial distributions of grossed cropped area and
erop output value. As there are polarisation of walues to
elther very kigh or very low magnitudes i asymptotic nature
for masny feetures in Nepal, these measures presented in
tﬁe Table 2.3 tell us much more than an over-all measure
like the Lorenz index. Here the demarcating value of 17.
between the top and bottom group is below a certain margin
of the nationsl average value of 1.33 {= 100/75). So the
bottom group is really a low or under-developed group as
compared with the national average level. This demarkating
value.takeﬁ ﬁnifarmly for all crops and aggregate gives us
the freguencies of districts in a group which differ from

crop to crop. One can alsniéompare the magﬁitudes of the
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average values between cither the tow group or the bottom group

ant the poclpod proup whose average 1s alwayvs at 1.33 here.

In

our Table 2.3, the top group averages o all crops are above this

value of 1.33 meant for the pooled group.

Table 2.3

The spatial concentration ratiaos and ratico of different
crops by gress cropped area and gross output wvalue.

S b

Top-group of
distriects with
1Y« or. more

Bm%EEm Broup
of districts
with less than +*ration ratio

Crop concehn-

Crop con

wcottra-

tion ro-

of national 1%. of national (of top to tio quo-
Cropa total in each total in each bottom group tient
district. district. averages } relotive
- - : to apgre-
no.of district no.of distriect gate OF
dis- aversge dis- average all croun
tricte percen~ iricts percen-
o tagem ) tage
G0 D -3 [N ). (3) L&) o K72
1.1 Grogs cropped area
all crops 27 z2.72%0 48 0.5317 4. 9359 1
- Daddy 21 40300 1 Q.2806 14 .1588 2.5685
g maize W7 1.8274 28  0.5039 %.6264 0.7347
wo wheat 37 1.9162 38 0.7658 2.502% 0.5070
O millet 39 1.%7 % 0.6464 3.,0437 0.6166
28 potate 38 1.9697 37 0.6797 2.8978 0.5871
P parley 38 2.2418 %7 0.400% 5.5008 1,1347
pilgseseds 23 BF.7047 B2 D.2845 1%3.3153 25369
g Jute H 151583 &9 0. 3051 43.1318 B.7384
¢ sugarcane 12 7.0683 63 0.2410 29.3350 5.947%2
; tobacce 14 6.3607 £1  0.1795 354341 7.1789
9 ginger 6 16.4700 69  0.0171 ¥3.0763 19541167
© cardmom 5 19.8120 0 0,013 147543617 298.9043
tea 2 7% 0.0000 - -

50,0060
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Te2 Valte of crop output
DU D SN € TR 79 SN &3 RNNUUR (-9 B 2 S

81 orors 33 2.3123 A2 0.5013 47723 1

W ey,

paddy 24 F.4550 0 51 G.3BL9 1C. 3165 2.4617
59 maize 46 1.5657 29 0,489 7.8155  Q.7995
w8 wheat WO 21458 35 D.4049 5,7000  1.4405
90 miliet 36 2.977 29 0.5918  3.6105  0.7566
fg*g potato 3 2.4187 39 0.5087 % 4800 0. 720
barley A 23247 3% C.hg2 5.5528 1.1648
oilseeds 21 G.1433% 0 A4 D,2406 172240 2.,980%5
Jute & 1A.00950 49 0.0497 ZAR.TIT0 0 LT7.B4L5
B sugarcene 12 7.3183 &3 0.1933°  37.8534  7.9319
§ topaceo 14 6.50%% 61 0.1472 W63 9.2541
s ginger 7 4h.2500 BR  0,.0037 3876.0000 B12,1870
% eardmom 5 19,8080 70 D.0140 180498148 3T7H.C528
© bew 2 50.0w00 74 5.0000 e o

It iz to e roued from the data of spatial concentra-
tion ratios fhot aweng coreals sand cerezl substitute, paddy
has the hishest retic cstimates in both the distributions of
Eross ocropoed oven oanc the crop output value. On the other
nand maize arel millet (with resmect to both the distributions)
and also wheat (with respect to gross cropped ‘area) are nquite
dispersod cropg with the spotisl concentration ratioa cﬁnsiu

devably below that of the sggregate of all crops. Vheat has
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a higher concentration ratio for the crop output value comn-
pared with the cropped area. Thiz improvement reilects the
fact of intensive mode of wheat cultivation in the core wheat
producing areas. But the most important crop, paddy, gives

an orposite picture. This crop hag a considerably 1§wer
estimate of the concentration ratio, for the erop output value
compared with that for cropped area. This reflects the incil-
dence of lower productivity in core paddy area compared to
its spatial counterpart. All cash crops are highly localised
with very high or extremely high magnitudes of spatial con-
centration ratics. 4a& the cash crops, particularly the highly
localised ones, have certain adﬁantage factora for their
growth in the cove areas of cash crops, the spatial coﬁﬁenw
tyation rotios are likely 4o be more for the output distri-
bution than for the oropped area Gistribution. This fact is
adequately reflected inm our measures for the cash crops given
in Table 2.3. From these data it is alsco clear that tea,
cardamom and gingur are the most locelised crops with extremely
kigh magnitude of the spetial concentration ratios. Jute,
tobacco, SuUgnrcans and oilseeds come in the next rank with

very high magnitudes of the spatial concentration ratio.

The spatizl concentration ratio is estimated from the

single spatial distribution of,say x, without its comparison
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$0 any other spatial distritution. AlL other spatial incicoes,
1ike Lorenz indices or the location factors, arse usually
computed, 2ay for the spalisl distritetion of x, to sonc
éﬁhﬁr scitaolc spatial distribution,of say y, used for comn-
parison. If all tke spatisl units of obgervation, here dige
tricts s Fave the same proportion of x relative to v, the
values of The spotial concentration ratios Tor both the dis-
tributions would have hecn identical, showing comparashble
Cgpatial distribations in both. o it is worthwhile to examino
Chow higher (or lower) the spetial concentration ratic of an
Jdtenm is a3 comparcd to that of any other suitable spatial
variahle used for comparison. Uere comes the importance of
wr socomd moosure, designatod already by Yspatizsl concentra-
tion roftic~cuoticot®. IL Gy anid Q? denote the apatisl con-
gentrotion rotios for the two spatial distributionsg x and v
used for o compariscen, the spatial concentration ratio-—quotient
of xrwiniive e oy is denoted ly Qxy snd defined ns the
fellowing quotiont of the two robtios:
Qe = Q./ , -

In our study 0Ff crops; an Individual crop is considered ns X
and the aggregate of all crops is considered as v. the
corresporidling valucs of ﬂxy’ both for eropped sren ns well

ags Tor crop output volue, have been oresented in the last

coiumn of Table Z2.%.  dn important point is that the concen-
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tration ratio-guotients depict theirelative direction of
concentration (higher or lower than unity for the two
directions) unlike other usual mensures of spatial concen-
tration like the Lorenz index. In the computation of Lorenz
index for (i) the distribution of x relative to v and {ii)

the digtribution of ¥ relative to x, we shall get the sane
value. But iﬁ the present case of the spatial concentratiom
ratio-guotient, for the two cases will give inverse estinates.
That 15 if an item is localised or concentrated relative to

a Second item, the second item has 0 be less localised
relative to the first item and this fact of reality is brought.
out only in the present measure of the spatial concentration
ratio-guotient, and not in the Lorenz measure or the like,

as would we evident [rom the data gquoted below. It ig to be
noted that the estimates of zpatial coﬁéentraﬁion ratio for
geographical area, pomulation anc cultivated area are respec-
tively 2.009%, 2.7409 ané 7.3900. 30 we 8hall have the
following three mecasures of spatizl concentration ratio-

guotients G__,, szy, for item x over item y:

xy
QPG = 3.6775 (+ cultivaied land over geogr. ares)
Qpe = 1.3491 (: povulation over geogr. =rea)

QCP = 2.7264 {: cultivated area over populstion)
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Corresponding Lorvenz measures already referred to in sSecticon
2.1 were as follows:

T S = Liﬁ oy = ‘.:_-‘-‘ tﬂ’fﬂa

U Lals

CL455

l
&
i

IJ : = T = C" ’ il-iFE

toth  the measures Q.. and LEG give highest estimates, but
Upp cOMES betwoen dpyn and Gpn, while Ly is almost equal to
ch. Tt demoriztrates that the Lorenz messSure, however useful
that may be f@f many reasons, is not the adequate measure for
sn approvriste evaluavion of the zpatial concentration and
our present measurce certainly adds to the knowledge of what
w2 already analysed in section 2.0 with the Lorenz indices.
It looks morse reasopable to infer that the cultivated aresn
is much more concentrated relative to population than what
poulation ig relative to geographical area in Nepal. This
inference can ke drawn only though our spatial concentration

ratio-quotients and not bWy the corresponding Lorenz indices.

Looking back to Table 2,3 for concentration ratio-

guotients of different crops relative to the agercgate of all

crops, woe con have the foliowing classifications:

(a) Uxtremely localised: Tea, cardamom and ginger
(G > 100)
Y
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(2} Very hipghly localized: Jute, tobacco, sugarcane,
{wa >‘2) oilseeds and paddy

(c) dispersed or highly disversed: Barley, wheat, maize,
{a... ¢ 1.25) millet and potsoto
£y }:}‘_ »

Cxtremely leocalised crops arc distributed in only a few
districts. About 92%. of national tea output is concentrated
in the hilly district of Illam in the eastern border and the
rest in the foot hill areas of the neighbouring Jhaps district.
Bimilariv 93Y7. of natlonal cardamom output iz concentrated

in the same Illam district. Ginger 18 a 1little more distrie
buted areng cxtremely localised crops. Main ginger producing
districts arc: Sallyan (36%.), Tanahu (21%.}, Syanja (19%.),
Palos (19%.) and Gulmi (7Y.). None of these districts are

1n Tarai area, though they are in its neighbourhood with
rmugzedress index value ©.85 {note that the hill districts
have cenarslly the ruggedness index value between 0.27 and

1,407,

Cxn the other hand disperscd or highly dispersed crops
are well distributed spatiallyv. We have mapped important
crops like maize, whesl ond potato {(figures 2.5, 2.6, and
2.7) among the crops of this group. These are double vari-
able maps showing both national importance ag well as the

local importance of a crop under consideration. *Yhe national
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importance of & crép iz messured by the location factor of
the cromped aren relstive to geogrsphiczl area. The local
importance of the scwe crop i1s neasured by the percentage

of %;ﬂﬂa crotped creo devoted to the crop in a district. The
classificatory schemes for each such double variable map are
Shqﬂlin the figure itself. It can be seen that how the
highly dizpersed crops like malze and potato (spatial cone
centration ratic-—-ouctient axy below D.75 for these crops in
respect of boﬁh‘cropped areas and the cfop output) spread at
all levels o ruggedness. Maize appears 10 be an importeznt
crop in almost all districts helow 28%30' N latitude. Potato
agemd to be an importomt crop of most of the districts in
ezstern ¥enal. Wheatiée@ms to be on important crop of Taral
area {except the far Western Tarai districts of Kenchanpur
and Xailsli) in terms of national ghare while it is a loeslly
important crop in the hilly and mountainous districts in the
Far-Western side of Nepal (where maize snd paddy are relatively
unimportant crops).' These dispersed and highly dispersed
erops, likewise the extremely locelised crops do not help
much in delineeting cropping regions over and above what we
obtained through the mepping of the location fector of culti-

vated land relative to geographical area, Iags

- Very hipghly localised crops, mostly concentrated in

Jaral arca, do however help us in further regicnalising the
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Tarai belt of high snd very high values of 1 Figure (2.8)

cG*
is a aimlilar kind of doukle variable map for paddy as we have
done 1n preceding three figures. The important paddy areas
with high or wvery high local as well as national Shar®s are
all concentrated in ithe Taral and the Kathmandu valley. The
incidence of high or very high values of cultivated area

(vef. to the map of I, in figure 2.2) is almost identical
with the important paddy areas. In both the maps sastern
area has higher values than the western Taral. But further
regionalisation possibility, comes only through four Taral

cash orops and their localisation patterns. With the regio-
nailsation purpose in our mind, we have mapped all four vary
highly localised cash crops in figure (2.9). In thils figure
we have first mapped the totality of cropped area under fhese
four crops together. The location factor of this aggregate
cash crﬁpped area. relative to the geograrhical area is asked
ﬁor this purposc. The location factofs of individual cash
crops relztive to geographical area are then used for further
characterising the map=df aggregate caskh crops (4 cfops}.'
Core producing =zreas of each of thess crops are ildentified by
extremely high (above 6) or very high (between 3 and 6} values
of corresponding location factor. _It is to be ncteé‘thaﬁ very
nigh or extremely high values of location factor for any of

these four crops have occurred only in the Tarai belt and no
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where else. The high or very high values of the aggregate
of four cash crops have been extended beyond the Tarai belt
on the northern neighbourhood in the eastern side. This is,
because the oil is a major counterpart of the aggregate cash
cropped_area and high oil producing areas (location factor
above 1.25) are same as the high aggregate cash cropped areas
as depicted in figure (2.9). Thus oilseed (musterd), like-
wise paddy, is an universal crop in the Tarai belt, although
it is more important (unlike paddy) in the western side.
Beyond the characterisation interms of cash crops as shown
in figure.2.9,some other characterisations in terms of other
crop are worth noticing. They are (i) except Kanchanpur and
Kailali all other Tarai districts are important wheat area.
These two districts are thus treated differently from other
oil producing districts in the far westerp side in our
regionalisation for cropping patterns, (iij Though maize is
a dispersed crop, very high concentration is noticed in (a)
Chitwan dist. and (b) the three districts in Kathmandu valley.
For this reason these two areas are treated separately from
others in our regionalisation scheme. In addition to these
three regions with high or véry high paddy cultivation, other
Tarai districts can be distinctly divided into five regions:
one region of predominantly Jjute cultivation, two regions

of predominantly sugarcane cultivation, and one region each
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r predominast tohacco cultivation and very high oilseed
Itivation. In zddition to these elight regions with high
very high paddy cultivation (end extent of eultivation)
& have alre:sdy lcentified eleven more regions with differsnt
gvels of the exltent of cultivation with nor-high wvalues of
o 88 in figure (2.2). 41l thcse regions are defined below
ith tke name of districts included in each.
tet  Far-Eastern Tersi of extensive cultivation (FETEC)

1& 'Jhﬂp\'ﬁ»’ 2. E'TDT?:;.M_,! 3! EJUT‘:.SEII"i, Lf-u Sﬂp‘tﬂri
(Tute areal.

1.2 Fastern Taral of extensive cultivation (ETEC)
1+ Siraha, 2. Dhanushe, 3. Mehottari, 4. Sarlnohi
{tobacco mroa)

103 Fast-Central Tarail of extensive cultivation (ECTEC)
1+ Rautahet, 2. Bara, 3. Parsa
{sugzrcrne area)

1.4 Mid=-Centrsl Tarai of extensive cultivation (MCTEC)
1. Chitawmn
{0ilsecd drea)

1.5 Weat-Central Tarai of exteraive cultivotion (WCTEC)
1. Nowalporasi, 2. Bupondehi, 3. Kapilvastu
(sugarcone area)

1.6 Western Teoral of extensive cultivation {WIEC)
1. Danpgedeukhuri, 2. Banke, 3. Bardin
(cilsged aren)
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3.2

3.3

3"'{*

Foar-Western Taral of extenzive cultivation (F’in"l-’ECj
1. Kanilali, 2+« Kanchanpur
{ocilseed area)

Kathmandu valley extensive cultivation (KVEC)
1. Kathmandu, 2. Lalitpur, 3.. Bhektapur
{Capital region)

Far-Zasteérn Hills of medium cultivation {FEHMC)
1. I1lam, 2. FPanchthar, %, Tehrathum,
4. Dhankuta, 5. Bhojpur, 6. Udesipur

East-Central Hills of medium cultivation (ECHMC)
1. Hamechliap, 2. Kavre-Palanchek, 3. Makawanpur,
L. Thading

West-Central Hills of medium cultivation (WCHMC)
1. Tenahu, 2. Sanjya, 3. Palpa, 4. Gulmi,
5. Baglung

Fastern Hills of low cultivation (EHLC)
1. Khotang, 2. Okhaldunga, 3. Sindmli

East-Central Hills of low cultivation (ECHLC)
1. Sindhupalchows, 2. MNuwakot

west-Central Hills of low cultivation (WCHLE)
1. Gorkha, 2. Lanjung, 3. Kaski

wWestern Hille of low cultivation (WHLCY

Mid-Western Hills of low cultivation (MWHLC)
1. Sallvan, 2. Surkhet, 3. Jajarkot 4. Dailekh
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6 Far-Western Fills of low cultivetion {(FSHLC)
. odoti, 2. Opdeldhura, 3. Baitadi

1 Eastern nountaneous region of very low culitivation

(EMVLC)
1. Taplejung, 2. 3ankbuwasarhs, 3. Solokhumba
L. Dolekha, 5« Rasuwa

2 Western mountaneous region of very low cultivation
(Lo
1e Menang, 2. Mustang, 3. Myagdi, 4. Parbat,
5. Lolpm, 5. Rukum, 7. Rolpa, B. Mugu,
9. Tibriket, 1C. Humla, 917. Jumla, 12. Achham,
1%. Balura, 1. Bsghang, 15. Darchula
The details of cropping pattern in these 19 regions can be
noticed directly from the following Tahles 2.4 and 2.5.
In Table 2.4, location factors of cropped area relative to
geograthical arca have been rocorded for all thirteen crops.
These estimztes show the relative national importance of the
cfaps. while the loecal relative importance of different
crops, messurced by the percentages of gross cropped ares
devoted to different orops, are tabulated in Table Z2.9. AS
the location factors of crops gilven in Table 2.4 are esti-
mated in relation to the geographical arca, we have also
entered the national percentage share of geographlcal aren
for different reglons in the Table 2.5. Thesge estimates

50% only give the relative sizes of different regions in
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terms of geographical area, but also help us in obtaining

the national percentage share of cropped area under different
crops which 18 nothing but the product of the corresponding
location factor and the national percentage share of geogra-
Phical area. Agaln in Teble 2.5 we have recorded additionally
the national percentage share of total gross cropped area for
different regions. The actual total gross cropped area for
these thirtcen crops together were about 22661 sq. km. in
1971-72 for the nation. OUn basis of this national value and
the regilonwise percentage share one can easily get the esti-
‘mate of total gross cropped area whose Percentage shares under
different crops are reporited in Table 2.5. ‘Certain salient
featares of cropping pattern as could be noticed from the data

pf Tables Z.4 and 2.5 are described below:

Region 1.7 FEPEC: Faddy is the most important crop and Jute
iz the most important cash crop. This is
a region of diversified croppilng pattern
with other important crops like wheat,
potato, oilseeds, sugarcane and tobacco.

Region 1.2 ETEC : Paddy is the most important crop and
tobaceo is the most imporitant cash crop.
Other important creops are maeize,wheat and
Oilseeds.

Region 1.3 ECTEC :+ Paddy is the most important crop and wheat
iz the next important crop. Sugarcane is
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the most important cash crop and ollseed
is the next inportant cash crop.

ggion 1.4 MCTEC: Maize and Psdey are the most important
crope and 0ilseed is the most important
cash crop.

Region 1.5 WCTEC:  Paddy is the most important crop Ffollowed
by wheet and malize. Sugarcane is the
most important cash crop.

Region 1.5 WIEC : Paddy 1s the most important crop followed
by maize and whest. Oilsced {(mainly
rmastard) is the zost important cash crops.

Region 1.7 FWiEC: Paddy is the most important crop followed
by moize. Oilseed is the most important
among the caslh crops.

Reglon 1.8 KVEC 1 This iz o multi«crop region having grown
all most 21l the cereals and substitute
crops. However among these crops, Daddy
and whealt are the most predominent ones
followed by malze and potato. EBEven the
millet is grown abundantly.

Begiona (1.1 to 1.8)

of extensive culti- _
vation ¢ In all these regions paddy in the predomi-

nant crop and generally followed by wheat
and maize. These regions have however
different cash crop gpecialisations as
indleated already.
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Regions (2.1 t6 2.3)

of

rmedium oulti-

vation

Regions (3.1 to 3.6)

Geneyally meaize iz the most jmportant crop.
Locally, paddy is the next imporiamt crop,
tut the gross cropped ares under paddy is
nationally unimportant. Extremely loca-
lised cash crops of tea and cardsmom are
concentrated in limited area of region 2.1
only, while the extremely localised crop
of ginger is concentrated in region 2.3.
Potato seens t0 become more and wmore impor-
tant as we go from western t0 eastern side
of Hepal.

of low cultivation: Maize isthe most important crop in all

Regions (4.1 to 4.2)
of very low cultiva-

tion

-
-+

regions except in reglons 3.5 where wheat
takes the dominent place and malze becomes
the next important crop. Miilet scems to
be an important associated crop with majize.
Faddy is also an important, locally, crop in
a1l these regions but it is uninportant
nationally.

Malze isthe most important crop locally
followed by millet in the eastern moun-
taneous region 4.1, while wheat and maize
are almost equally important crops from the
local point OFf view in the western moun-~
taneous regions f.2.
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Table 2.4: Location factors of different crops relative to geographical
area by cropping region,

National » Location factors of

Cropping f}SEZ§§IaP " Coreals and Substitute Crops
HeglonS  1ical area Paddy Maize Wheat Millet Potato Barley

(1) (2) (3) {4) 5) __(6) ) (8)
1.1 FETEC 4417 5.36. 0.45 1.87 0.75 1.56 0.7
1.2 ETEC 3,49 5043  1.32 2,22 1.20 1.04 1404
1.3 BCTEC 2,64 501  1.13  4.05 0.83 1469 5429
1.4 MCTEC 1.75 126 3.75  1.43 0,55 1.07 0.23
1,5 WCTEC 3,75 3458 1435  4.05 0457 1,18 1.95
1.6 WIEC 4.14 2,00  1.89 1.65 0,49  0.85  0.31
1.7 FWIEC 3.05 1.69 1.12  0.79 0.53 0.58 0,01
1.8 KVEC 0.53 4.19  T.89 17.19  6.77 9.81 0.26
2,1 FEEMC 6.72 0038  1.59  0.17 1.32 2461 4430
2,2 ECHMC 4e% 0e45  2.09  0.97 1.67 151 0.26
2,3 WOHMC 44T4 0.42 . 1,72  0.51  3.71 0.62 0.72
3.1 EHLC 3,93 0,20  1.14  0.28 1,21 1.91 0.40
3,2 ECHLC 3,08 0.28  1.29  0.50 1.59 1.43 0.60
3,3 WOHLC 3,99 0440 1.23 0.3 2.72 1,14 0.52
3.4 WHLC 1495 0.23 1,70  0.64 1.13  0.36 0.73
3,5 MWHLC 5459 0.23  0.89 0.78 0.92 0435 1.68
3,6 FWHLC 3.92 0.21  0.59  1.43 0.81 0439 1450
4.1 BMVLC 8462 0,04  0.50 0.17 0.56 1,20 0.86
4.2 WVLC 29,58 0,05 0.25 0445 0436 0.36 1.12

NEPAL 100,00 - - 1.00  1.00  1.00 1.00 1.00 1.00

]

Contd.-. oo
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Loogtion factors of

Cxopping
Regions Casgh Craps
0il= Suger- : Cariw
soed Jute e Tobacco  Ginger netm Taa

O I ) DO ) M 0 (L i sl . Gar
1,71 FHIES 188  21.% 2427 3.51 - - 1.83
1o HIEC . 2402 101 Dubh 18,73 - - -
‘].5 ETEE 2&?& D« 15.1? GOBQ - .- bl
1.—4 I"K]TEC Eic1 5-13'5 1155 6197 il - b
1.5 WOTED 2408 .09 T W85 .62 - - -
1.6 WIEC 4.59 D05 020 11,05 - - -
1‘? m 5526 GIG4 Gi‘!g ! @'49 - - (]
1iB m 2&09 - Diiﬁ-f? - - - .
71 PEIC 0.92 097 Ja21 D26 - 14.4% 13,74
243 WOBYD 0436 - 0.69 D417 12.79 - -
3,1 BHLC 1408 - D421 0,20 - - -
3‘2 EHIJG DIEE b D’t?}? 0“35 et e )
343 WOHLG 0415 - 0430 001 - - -
2,4 WHLG Gedt - - 0.14 0.56 - -
315 W 0;52 bl G¢11 D¢16 6-55’ - foad
A6 FWHLG 025 - Geid 0,14 - - -
4;2 'Erﬁ‘WLG G-GG - {}4@'2 * OaDS AOU-GE bl -

NEEPAL 100 T W0 100 1.00 700 100 1 a0
¥uBbs t For the extremely locallzed orops givén in- last three oolunns,

exop oubputs have been conzidered in the computstion of location
fretors whlle fox all other crops cropped areas have been use:d

for the game,

shoot .
e
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Table 2.5: Percentage of gross .cropped area devoted to different cxops
by cropping region.
1% ¥

e N

National Percentage of regional gross cropped
% share L area devoted to
Cropping  4f gross Cereals and Substitute Crops
Regions cropped Paddy Mailze Wheat Millet Patato Barley
area
i) \c) 2 \4) \2) {6) AL \8)
1.1 FETEC 15.71  T5.9%6  2.53  5:44  5.05 0,92 0423
1.2 ETEC 1290  78.07 Te31 6.%6 1.81 0,63 0.35
1.3 ECTEC 9.79 T1.18 5622 11.82 1.11 1,10 1.88
1.4 MCTEC 3,33 31,25 33.25 7.98 1046 1426 0.15

145 WCTEC 10,68 65,05 10,18 15.51 1.03 0.88 0.78

1.6 WITEC T.87 56431 19,39 9.32 1.4 1.02  0.19
1.7 FWIEC 4.26 65.22 16,88  6.02  1.83  0.98  0.00
1.8 KVEC 3.33 35,16 23,61 30.38 5.3  3.49  0.04
241 FEHMC 4.99 25.92  45.05 2.57 9.65 8.90 1.9
2.2 ECIMC 4.09 24,93  45.89 10,18  9.70  3.45 4.4
2.3 WCHMC 4.06  25.40 41.32  6.23  20.64 1,72 1.13
3,1 EHLC 2,09 19.10 44.85  5.03 12,58 9.10 1.07
'3,2 ECHLC 1.81  26.12  43.13  9.06 13.74 5.47 124
3.3 WOHLC 2.69 30.86 37.40  5.40 19.45 442 1.11
3.4 WHLG 1621 19.05 54446  9.87 10.20 1.31 1459
3.5 MWHLC 2.66° 26,30 36,92 17.30  9.24  1.59  4.38
3,6 FWHLC 1.83 24,46 24.72  33.06  8.83  1.88  4.09
4.1 BMVLC 1.80  10.66 44,68  9.73  13.39  10.72  6.04
442 WIVLC 4.9 14,27 28.57 29.59  9.10 6.02  10.26
NEPAL 100,00 52.987 19.356 10.555 5.062 ,2.248  1.214



http://www.cvisiontech.com

- 106D -

Contd,sses Table Ho.Z2.5

- i -

Percentage of regional .zross eropped area devoted to

Cropuing

Fegions Tash Crops |
| Eiig Jyute i:ﬁ:m Tobaces  Gingsr E]i'f" Tea

(1 3 &[] {11 {12) \13) gk (15}
1.7 FTEMED 2,67 10,50 D40 . 0.3 - - 0 SO0
1.2 ETEC 2,89  0.5% 0412 1494 - - -
1.3 BOTEC 3,52 0,07 3.00  0.10 - - -
1,4 NOTEG 23,94 0,03 0.47 0.2 - - -
1,5 WOTEG 3.81 0,06 - 2.5 0,09 - - -
1.6 WIEC 12401 G.05 0.07 0.22 - - -
1o FWIEG 8,85 0.0% 0.05 0.13 - - -
} .8 KVEC 1292 - 0404 0.04 - - - .
2.1 FEHMC 4,72 107 Q.00 0,12 - 0.60 0,05
2,2 BCHMG . 4.21 0.03 1409 0,10 ~ - -
2,% WOUMG 2411 - 0.58 0405 0,83 - -
3,1 HHLG 7.8 - 0,25 - 0.13 - - -
%.2 BCHLC 0.T6 - Owdd 0,03 - - -
343 WCHLO 1.04 - De31 Q.01 - - -
2,4 WELC 3,18 - - 0+30 0,04 = -
3,5 MWHLG 3445 - 0,14 Oald Du5d4  ~ -
2,6 FPWHLC 2462 - 021 D.12 - - -
1.1 EMVLG 4470 - G2 0,02 - 0,02 -
4,2 WIVLC 1.59 - 013 0a18 0.29 | - -

HEPAL S.033 2,390 GW6ET  0.402 D056 0,013 0,003

* Hegligible,

Hl+Talsl
1082
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We shall conclude this subsectlion by examining whether
the population concentration pattern as depicted by 1PG could
anyway be exrlained through the details of activity pattern.
We have noted glready that the ruggedness factor Y has
influenced both arable croppins and allied activities and
hence the level of develomment. But the conplex phenomenon

¢f population concerntration could not be much accounted by

elther the ruggedness factor (r _q = +2960) or
IPG,{"& +T )
trhe level of development attained {r = 0.1879), A com-
. T D
E PG!‘

parison of maps of I, (figure 2.4) and different crops
(figures 2.5, 2.6 and 2.8) however reveals certain interesting
spatial associationa. We have already noted that paddy,maize
and whéat are the three important cereal crops accounting for
about &3 per cent of the nétional gross cropped area. Let

the location factor of groas cropped arca under paddy, maize
and wheat relative to geographical area be denoted respec-

tively by IC o IG Poddy which is most related
¥

1 2 3

to the factor of inverse reggedness (r -1 = (,8327)

is mainly = Taral crop which accounts much of the high concen-

tpaticn of population in the Tarai area (p = 0.5833).
| Trgte ¢

on the other hand, maize cultivation which has practically
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spread independent of ruggedness condition (» =
Iggg-( 4o+
0.1072) accounts much of the high concentration of population
in the non-Tarai =zrec (ri 1 = 8097}, Vheat is an

Rl
aazociated crop in the major part of Tarai area as well as in

the western billis and mountains and the Kathmandu valley

(ey ¢ = 0.7617, ¥ = .5007). As such it shows
0,6 “C,G c.6r oo
2% 3 1 3
the gtrongest relation with I, (T = .8873). But what-
PG Ipglc,

ever he the statistical reilation, maizeﬁseems toc be the
universal crop in Nepal that is capable of overcoming the
ruggedness parrier, and which explains nuch of the complex
phenomencn of porulation concentration in the major part of
hilly end mountansous area of Nepal {compare figures 2.4 and
2.5). Howecver, we have fitted a multiple regression of all
e three ceread crops as explanatory factors to IPG; the
details of the OLS {ordinary least squares) regression is

given below in eguation {2.18).

"

0.14552 + 0.222351 o + 0479091,  + 0.223181,

> 3
ca (2.18)

One can notice that the marginal rate of increase of Ip, 1s

highest with respect to I, (maize) in this egquation. BRut
2
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a8 In the ordinzry least squares method of multivle regre-
#sion, the regression acoceffs are notl independent (because
of multicollinearity disturbance, we have fitted also the
¥YLS{vertical least scuares) regression method as developed
ty Pal anc De [4979]. In VL5 regression method, the
regression coelffs do rnot suffer from multicollinesrity
disturtance. The corvespeonding VLS regression is given

in equation {2.19).

N
IPG = D.0%509 + D..E9}15Ic G + D.ﬁGﬁT?ICEG + G.EDQﬁDIC c

3
(2.19)

‘-‘I

I ":E = 019365 3 W= ?5 L3
“PG “PG

Here we notice that marginal rate of Ipq is highest for

ICqG (maizel}, then cones IGqG (paddy} and lastly IDEG {wheat).
Thus we notlice thot the population concentration which has
apoeared to be a conplex phenomenon initially, is now explai-
ned sufficiently by the cropping pattern of cereal crons,
nemely maize, peddy and wheat, in the decreasing order of
importance. Although the cultivation of these major cereals
rag heen responsible for the population concentration, peo-
ples' proversity as depicted by our development index U is

however seen to depend upon the intensification factor Z,
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“the extension factor ICG and also on the cash crops cultiva-

tion I~ and the livestock pesition Tape

C 2434 Zoxponents of agricultural growth and the population
incrense.

20 long we have been making the spatial znalysis of
structurgl factors at a particular pelnt of time, namely
1971=72. In this subsection we shall attempt a spatial ana-
lysis of growth rates ir a period in the neighbourhoocd or
around 1971-72. We shall first analyse the growth rates of
cgricultural production by comnonent factors and firally
exaning whether the population increase rates are anyway

assoclated with the components of azricultural growth or net?

For analysing apricultural growth by components Minhas
{1965, 1958) used a three factor model, while Pal (1371,1975)
used a four fector model. Pal and De (1979a, b) further
ceneralised the model for any number of factors for both
production change snd productivity change model. As we do
not have agricultural labour data for different points of
time by districts iIn Hepal, we are not in a position to
apply any of Pal's wodel we 8hall start with the three factor
rodel of Minhas, but make the spatial analysis of the cOomuo-
nents of agriculturail growth by an application of the advan~

ced VLS procedure developed and applied by Pal and De [1979a].
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Let there be n crops, denoted by the second suffix
j =1, 2, ses 1, and the period under consideration is (O-t)
with the initial year denoted by the first suffix i = O,and
the terminal year denoted by the first suffix i = t. The
total value of agricultural production at constant prices
(over the period) in ith year, Q;.is given by

n
Q = ji1wj Yo Cig A5 1=0,¢

where W. = constant price weights assigned to jth crop
(national value).

Y. .= yield rate per acre of jth crop in ith year.

ij
Cy 4= proportion of A; devoted to the jth crop, and

Af = gross acreage in ith year.

All of Q,, Yij’ Cij and Ai %re district level variables in

our study. Crops considered are ten in number (i.e., n =10);
i.e., all those crops referred to in the previous subsection
except three extremely localised crops, namely ginger, tea

and cardamom. The three factor growth model of agricultural

production is then given by:

A+Y+C+1I cee (2.20)
where X = (Qt - QO)/QO

= proportionate rate of change of total
agricultural production (under n crops)
in the period between Oth and tth year.
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A= Ay - dgdiay

= proporticnate rate of change 0f total gross
cropped area {under n crops) In the period
of length t years,

Y = {g Wil¥yy ~ Yojjcbj ¢.ﬂo)i(§ Wy Yoy * Coy As)
= pronortionate rate of change of agricultural
production contributed by the change in only

the vield roates in the period,

C = (§ Wi¥os(Cyy - Fajjﬂﬁ)fﬁﬁ W754C04%0)

= proportionate rate of chenge of agricultural
production contributed by the change in only
the crop assocliations in the period,

and I = sum of all interactions for changes in any two
or in all three of Yij’ Cij and Ai'

The .equation (2.20) is an identity. The components A, Y and
I are called the basic components or factors each of which
has the chenge in only one of Ay Yij arnd Cijf Pal and De
have argued convineingly that the model identity is not of
mach use because ol the existence of severe interpretative
difficulty withk the totzl interaction component I. They
argue that, i1 the gigebraic break-up of the model identity,
the npositive and nesative signs in the basic components may
be meaningfully interpreted, but there is an interpretative
difficulty with the interaction component since the product

of two negative changes ond also the product of two vositive
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changes have to be the sane positive quantity algebrajically.
43 such 1 should -be treated, accordirg to their arguments,
as the residnal term in the model identity and its magnd tude
should preferably he negligible as compared to thst of X for
a meaningi™l lmterpretation of the over-all growth rate by

- its constituent basic Ffactors. Obwviously, this condition iz
hardly met in every diatrict of Nepal. As such they ignove
the residual interasction component I in the model identity
and mpake additional regression analysis for the identifica-
tion of importsnt centributory combponents to the spatial
variation in the over-all ggricultfursl growth and thneir
relative importance. For the identification of relative
importance of components in explaining the stated apatial
variation in the pure form, they have specially developed
and grpliel a procedure called the VLE procedure of regre-
gaion enalveis wiioh oliminates some of the difficulties
snotuntercd with multicolliinear variables in the CLE proce-
dure of regression oralysis. We shall use the same VIS
procedure of regresuion analysis [ Pal and De, 1978%a] fer our
study with the district level data of MNepzl. In our study,
e moviod of reference is 199 7-068 to 1977~78. The initial
year (G} refers really to a three year average of raw data
centersd at 1968-69 and the terminal vear {({} iz again a

ginilar averasze centered at 1976-77. Thus the rates calcue~
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lated account a chznge over a span of eight years {= t years).
We shall make our analysis by the corresponding percentage
anrial vates &y, a4, Ay and 8y which are related with X, A,

Y oand C in the following manner:

ERrr.
ey
(1 +» 3} = f 0.61!393 = my , say
| 1/%
(1 + &Y = 1 + 0.01 a; = my , -say
1/ \ .
{1 + Y] = 1 +0.01a, = m, , say
1/t _
(1 + C) = 1+0.01 a5 = my, say

As the amnual multipliers mi‘s s 1=0, 1,2, 3, are related
to a;"s in a known linear mamner, oOne can as well make the
regression analysis with mi's inatead of ai'ﬁ. According to

Pal and De [1979a], if r,, denotes the specific representa-

i’
tion of ith varisble (i =0, 1, 2, 3} for the composite index
constimcted by the sggregate representation maximizing prin-
ciple (ref. to Section 2.2), the VL3 regression of Cth variable
iz then given by

; T .

:. ..;‘..Ew*}_l g r, X .‘“ {z.21)
o qff imp 171

%

where X, = la; = Ei; fdir; i=0, 1,2, 3

o

X = is the VL3 regression estimate of Ko 0 and
. 3 .
WA = LI r f »

i=0
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The VL3 correlation cogfficient, r 5o is then given by

X_C] 0
o, .2
1‘2 - = - !a’j-m] n |'; "o ! 4 i (2.22)
R T LT AR, GE T L e

fhe relative importsnce of the explanatory wveariables Xyr X5
and ¥z in explaning the accounted spatial wariation of Xn is

glven by the shares

ri‘?'
Boi = ey, 1s=1,2,3 ... (2.23)
Il - 7
! o
S0 that 2 1
fale) "".'lEl E g . = 1 =
i=f 0%

With our district level data for the 7% districts of Nepal,
we have the Tollowing correlation matrix:
Yakle 2.6 * {orrelation matrix of the trans-

formed components of the ggricul-
tural growth.

Lo s s B
1 085845 0.58139 -0,02515
0.B85845 1 O 0.127%9 - 0,01952
0.581%9 0.12759 1 - 0.2737%
- 002515 - 0.01952 =02 7374 1

PR

Tn this correlastion mautlrix the crop assocination chrnpe rate

2
explaining the spatial varistion of gy. In fact in a VL3

a-, turns out to ke almost an independent component for
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regression fit with all components this component turns out
to be stetistically in significant. Fron the VIS test pro-
cedures given below we are in-a position to identify that

ey is the best dependent variable and the corresponding
explanatory variables are only 8 and&aa, The test procsdure
suggested by them has been develeoped through a screening of
the VLS regression progedure through maxirum likelihood modei.

According to this procedure we have to couwpute different

rXi %iafor all values of i,and compare each rxi Qﬁ with the
corresponding r* 4 which is the posgible lower )imit of

.
i 71
the correlation coeff. satisfying certain maximum likelihooc

conidition for multicollinear variables. Each r & 1s
i

G@ﬁputed from formula (2.24) mutatis mutandis, and it differs

4
from r ¢ only for the replacement of 1 by u;ﬁ ag defined

xi Hi
elow :
"ﬂ' —_ j'll . !-". 'K“"‘ '_.'3
u'i - ‘lu - - Iui .'l L EE':—..ﬁJ
long we have, 8u% = § } B D1 (= 1)
50 long we hove, © i a s ?:: ri.s - 1":‘;'1:*‘,5 o= ,
otherwise % ~ = 0O,

Tisher's Z - functions corresponding to the correlation

coeffs. v, - and rY A are denoted as follows:
¥, % . X
1 A i ™ A
TR SN 1+ rX o
R N T A._.J..A..jli:’:. .ﬁ : ¥ 1 z'rm{ Xi. Xl]
iz m-r-x:;,}’ 12 NI
' s N h i 74y
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The test funciions:

ty JH 5(./‘.i) and  t, = JH-3 (z,i Ei]
~which folley atudent's t-distribution, are then used to

cexamine wlhethsr or not ro &~ 1s significantly different

x xi

i R}
from zero and £lso to exanine whether or not the difference
Ty e e ; Pl + N oy L . -
between rx% %i =rid rxi . is insignificant If any
particular itly variable is such that Yo% is not signifi-

1 i .
czntly different from zero, the variable Xy iz not taken as
a conformal member of the group of multicollinear variatles
*

i .
nigh, 2 similar kind of conclusion is also made. [ for

i

gnd 1ts exclusion 18 desirable. If Lt is significéntly
details see, Fal and De 1979a]. First we applied this test
procedaure for the group of four variatles a., 24, 8, and ay.

The emplirical estimates are as follows:

Yable 2.7 : DEstimates of VI3 correlations for the compo-
nents of zgricultural growth.

& & = PRI T N S, ' P p—

i s T % rxi % Al &y
G 0.98144 C. 93784 0.93198 16459 0.40 (+).
4 0.83103 G.61935 0.52655 6. 1.18 (+)
2 0.65291 C 1425 0.26915 374 1.47 (+)
% -0.1%35  0.10515 Q C.90(+) =~

-

“eB.t (+) indicates not significant at 5% level of chance.
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ficcerding to the results of .this test, the variable a is not
a sirgnificant member of the group of four variables. So
gxcluding this variable from the groupn, we agein apply the

test procedure the empirical details of which are given below:

Tacle 2.8¢ Estinates of VLS correlations for the three
components of agricultural growth.

e e
i i Xy % xi Xy ty t

" 0.99387 0.97816 0.97745 10,12 0.tk (+)
1 0.84906 0.6h381 0.57730 3,49  0.90 (+)

2 0.62452 C.38615 0.25391" .46  4.25 {(+)

i, —— o S |

Now the group of three variables, namely a., A4s &y form a
conformel group of multicollinear wariables satisfying the
reguired maximum likelihood conditions used in the test pro-
cedure. By excludlng variable 2z the VLS cﬂrrelatlcn rxb Eb
has improved from a vqlue of 0.9%3784 to O. 9?816 The hest
dependent variacle is thus turns out to be &, and the corres-

ponding exnlanstory variables ars only A and - The actual

VL2 regression fit is given by

N

Xy = ,Q.?5959X1 + Da558?1x2
i.e., 8y = 0.09700 + 0.89465a, + 1.04365a, vee (2.26)
with VLS correlation coeff.: v, o = T = 0.97816,

X % T Tag g
W= Th,
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%

& a4 . . " N -
-The relstive importances of exnlanatory variables (in stan-

dardised Torm) ir gxplainin: the total varistion of I‘},' % =
RO

0.9569 for the devendent variaoie %, are given by the shares:

(2.27}

o = ULadliv and o = 03511

Thus Lhe component Ay 21ad been a much meore important contri-
tutor of over-all asvicultural crowth 4y A5 compared with
the other important conuonent B v The third component A=
“had not been at ail a contributor towards the over-z11 apri-
pultural growth. In fact, the crop association had not
enanget ol over The tlwe period, practically for almost

all disiricts.

A:ove statisvtical analysis rewveals that the spatial
veristiorn in agricularal srowth in the nerioed under consi-
derotion i3 suleiertly accounted ty the twoe factors - 8.,

ziC &, . wore lmporltani 1s however the acresge change factlor

LS

Ls the ewlension possibility was present in Lhe Taral

.. ¥l

ares, Tthe much ol over-all apriculiural growth was achieved

treve by this Jsclor mainly. In fact the yvield rate change

. . g3 ! . : .
froctor iy showerd Jdecline inepative a.:,), and not growth, in
Vo

many 1illy and nountazneous districts. It is because of this

reason, lhe wvasluo of Ay for all-vepal was only O.084 per cent

Per anman durinsg the decads wiile that for A, Tor all-Hepal

was 1.087. per arrmim.  The over-all growth during the period
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had Peer about 1.52% . The @etails of district level values
of &aq, aq'and a, are recorded in the Appendix table 3. [rom
these values 1t can be seen that. the positive values of ay
{srowth in vield rate Sactor) were mostly in Taral area and
Kathmandu valley. Thesé were also the areas of high or
wery high amount of cultivated area (ICG}' But as the
intenﬂificati@n.factﬁr Z had geaerélly higher values in
noxn~rarai afea,'@ne could suspect a deterioration of this
Tfactor in the hilly anc mountaneous district, so that &,

was generally negative (i.e., decline in yield rate change).
.tharei As the level of development DU has been generally
higher in Tarai area some positive association can also be
noticed between J and the yleld rate change factor a;

{Ibag = 0.6141%. As a contrast, it is interesting to note
that D is practically independent of the more important
factor of agricultural growih, &, (rp, = 0.1545). This
could be intverpreted by the fact that aﬂ indigscriminate
incréase of acreage would not possibly relate to peoplss’
proserity unless an improvement in yield rates (i.e., inten-

‘sification Factor} eould slso be achieved.

We next examine the population growth during the
period 19711976 {estimated by using 1971 census data and
the mid term population census data of 1976). The annual

rate of populztion growth in mer cent is denoted by Eo v
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The data of = is also recorded in the same Appendix table 3
along with ay - As Tarai has generally higher population
growth, some positive association is seen with the level of

Development D, (ng = 0.66). Possibly higher level of deve-
0

lopment in Tarali area generated forces of migration so that
the population grawth was higher there. But immigration has
not taken place in the areas of very high population concen=
tration. In fact g, is almost independent of the existing

population concentration IPG‘(r = 0.20). The population

golpg
growth rate g, is also somewhat related to the over-all agri-
cultural growth ag, (rgan = 0.55). But a comparison of
values of a, and g, reflect the deteriorating situation in
agricultural production relative to population increase by
districts. More about population growth will be discussed
later in the concluding Chapter IV. But in view of the dete-
riorating situation in agricultural growth we like to make
regional analysis of the food situation and the dimension of

plarmning task in respect of food in the following Section 2.4.

2.4 Food situation and the regional programming :

PRSI PSSP e S P e e e

1977=78_and 1989-90 .

In view of the slow or,no agricultural progress the
food-situation in relation to fast-growing population of

Nepal has deteriorated in the recent period. For this reason
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we exanine the food-situation'in different districts and
regions of Nepal for the year 1977-78 and try to visualise
oﬁr food reguirenents at the end of the current decade, mamely
in 1989~90, 80 that we are in a position to visualise the
imensions of our regional plamning tasks in respect of
zearing the food-production mechineries to meet the future
challénge-' Here, by food we mean the staple foodgrains only
provided by the five ceresl crops, namely paddy, mailze, wheat,

millets =nd barley.

2.4.1 The estimation of the requirement of foodgrains
for human consumption.

¥e have made nomative estimations and predictions of
foodsrains by districits of Nepal for the year 14977-78 and
1989-20. The noms are btullt wp for different distriets from
the estimates of "per copita gquantity of foodgrains consumed
annaally during the pericd 1973-75", which were obtained
from the actual housenold budget surveys conducted in some
eighteen districts by the Mepal Rastra Bank. These norms
ayre generalised spatislly for all districts of Nepal by
taking inteo account the éimilarity of geographical emviron-
ments and the nearness to the locations of the actual surveys
[fqr details, see Népal Réstra Bank, 1977 ta'ﬁgaD]. We shall

cell vhese estimates of per capita annual foodgrain consump-
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tion as the Tootusl survey xnorms". Using these normg on the

an easily get the total require-

[

eatinates of oulation we
ment ol fodcgralns for cech district of Nepnal. For getting
the cetincies 0f porulation in different vears, we dave usSed
the 15971 census ssiinctes of nopulation and the prowth rates
af perulation o as referred Lo already. First we have ﬁsgd
the notual survey oorms of foodgrains on 1971 population to
gzl whethaor thaese a0rmms provide reascnable estimates ol
requlrcaerts as contrustes to the avalilebility of foodgrains
In the wvear 1971-%2. Cn 4the boagis of these norms we obtaincd
districtwise estimsatos of total fooderain reguirements in
1971-72 and Lhe apgsrogate of all districﬁwiﬁé estimales ulti-
nataly provide s with the corresponding all-Mepal estimstes

woleon iy aboub 2,040 JO0u2 Lonnes.

1ie requirernents are estimated in the Torm of finishecd
Taosdgrain prodicts. Yo determtine the actuzsl avzailatility of
Zoodisrains in the finilshed form for human conswvmption,the
production lisures of the [ive gereal crops have teecn reduced
oy the sellowing standarcised allowances a8 provided in Agri-

calturel Statistics of Hepal 1977

1. Allowancos of seed rabtes in kgf wer hectars of crobped

; Y I I S|

I T L I B L I U N B I I LT et SRy

lEhgl ol

)

Paddy = 50, Haize = 30, ‘Wheat = 66,

Fillet = 2%, Barley = 40.
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2+ Allowsaces Tor the consumption other than human

T . T T e A O T S I P S A S Er CYp P SR S

consumption znd the wastagzes

Gk Pl ety & - R

= 10%. of residcal prodn., after allowing for
seed reguirements.

7+ Conversion allowance 1o obtaln finished food;ﬂawn% far

[ IR ST SIS T e el o S el - e . ]

humarn {‘Grlﬂ “

e i,

40 loss of Paddy for finished rice and

3Y. loss oneach of naize, wheat, millet and barley.

Using the sbove mentioned allowsnces, the digtrictwize
estimstes of total aveilability of feodsrzins for human cor-
sunption were ¢obtained for 1971-72. An aggregate of these
diatrict estimates pave a total availzbility of foodgrains
for Yepal of about 2,197,926 {tonnes in 1971-72. Thus the
dilference of all-lepal availability and reguirement is the
estimate of (net) exnortable surplus ol foodgrzins for
1971~72 which works out to be about 145,924 tonnes. Irom a
comrilation mede by the World Bank [1979a] on the export
dates the average export of rice was about 11?;GGU=tDnnes
armucily during the period, 1974-75 to 197m-F7. A= (1) rice
forms the main tull of sxvorted foodgrains in Mepal (ii)}
the fooderain imports were negligible compared to exports
and (1ii) the food situation was better prior to 1973 Mdorld
Bark Report 1973a] the net export figure of the guantity of

foodzralns as we have obtained from the comparigsion of tae
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gftimates of availability anu resuirenent doss appezr to be

Thus we infer that the actusl survey norms

puite reasomable.
are o9t eaough ©o maxke normative estimations of requirement
in 1571-72. Thke Unorid Jank report referred to above also
pointed oui the ewport peogition had dwindled in recent vesrs
after 1971=-Y2. T[rov the estimstes given in the renorl on
rice export position in 1975-77, in both value and quartity
terms, and the time scovies of the estimsates ol values ol
sxportsd and irports ol dilfereant food items, as providel in
the Guarterly Wconomic Bulletin (798C) of the Mepal Tashtra
Barnif, we can mzune (e estimates of axport positions of food-

eraivs in 1977-75 For FHepal, as given below:

Estimetas of net foodrrain exports in 1971-72,
1IO=FF and 1977-TF5.

LR T BV P NICRE SR - ey e, i

Tahle 2.9

i i P

) (gt =
i 3

L:{-:{j l"-t ':}-_ _Lmt:'ﬂlwt Of‘ E:{tj(}lﬁt Of

B I R A e T T 0 L T N A W e P S e R T 1

Yenr TTTEE T M oodiiraing foodgrains foodgrains
(in tonnes)  (in toanes)  (in tonnes) (in tommes)

L N R i S L. T R NI R Rt IR, P

1971-72 136,959 09,8672 3934 155,924
TG =T7 8,000 07 4240 6408 106G, 84,
1877-73 65 B0k 72,517 8305 65,212

e T T Y R T R T

Ehove estimztes of erxports and imports of foodgrains indicate

the doteriorsting rood situation of MNepal in both respects.

In fact in wview of this deteriorating situation particularly

in e teramingl vear 1977-78, the actual consumption of food-

grains per czpitn Seems to te lower than the previousliy
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estinots® actual survey roms. In fact we have estinsted
first the aveilakhility of foodgrains for each district ami
hence for all-Fepal, and subtracted the all-Nepsl net expori
Fipure of 1977-72 from the all-Yepal availabilitvy estimate

to obtain the estimate of all-Mepal recuirement of foodgrains
for hauman consumption in 1977-78. This estimate of require-
ment iz slightly lower (4%.) than the estimate of all-Mepal
regquirement ag we can built up from an aggregation ol corres-
ponding districtwlsce noermative estinmates of reguirements in
1977=-73. 45 such the azctual survey norms obtalned previously
have been revised to lower values by the same national ratio
to adjust for the all-lenal reguiremsnt figure. These revisged
Aerms will be called the "“revised 1977-78 norms® to distine
guish them from the "zotual survey norms™. Thus we have made
the districtwiss gstimales of availsbility znd reqguirement

of foodgrains for the year 1977-78 and reported the estimates

in Appeadix Tavles (h.0 to 4.7).

Mow we have two norms; (1) 1977-78 norms and {2} Sur-
vey noms, for the per capita requirement of foodgrains for
hunan consumption.  The districtwise estimates of vopulation
Tor 1989-90 obtained by using the growth rates Bns are then
nultipiied by the normes to obtain the two alternative esti-
mates, say, alternative I and alternative TL, respoctively,

of foodgrains reguirements in 1985-90. The alternative II
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obvicuzly gives a higher estimate for Mepal. The all-Nepsl
estimates Obtained from the aggrogations of districtwise
estinates are 2,937,131 tormes under alternative I and
3,065,088 tormes undef alternative I1. In alternstive I,

ﬁhe 1977-78 stondard of consumption is assured. If this
standard is to be maintained in 1989-90 the excess iw alter—
native I{ over alternative I can be thought of a3 exportable
surplus in 1989-90 which is about 127,95% tornes. Thia esti-
nate 1s slightly more than the average annual export figure
of foodgrains during the pericd 1974-7% to 1976-77. Thus if
alternative IT is aimed at, there is a possibility of having
the faid exportable surplus sfter maintaining the 4977-78
food consunption standard with the total requirement given

in the alternative 1. UYaus the production machinery is to

be geared to sttain the reguirement level of alternative IT,
tut the internal distribution machinery for human consumption
within Hepal is to %e hased on the reguirement level of Alter-

native 1.

E-ﬁ:E Jimensions of the tasks ahead for cereal production.
The reguiremsnt levels under alternatives I and I1

give Tho iﬂpreﬂﬁiwn of how much we must need to satisfy the

eVErErowing population in Wepal in various districts. The

question of matching the requirement levels with the produce
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tien levels in every district iz ruled out, because of the
wWide disverﬁitiea in productive capacities thalt exist in
Hemnl. The past trond of sporicultural growth as énalyﬁed is
80 disavpointing that one cannot expect to have the required
ﬁrﬂduttion.leV&lﬁ achieved by maintaining the status-quo in
agricultoral activities. As su&h; in order fto mateh the
production levels with the requirement levels, one has to
first assess future tasks on the basis of certain consistent
hypotheses on Dogsibilities end then find out ways and means
to zchiewve such ftargeted tasks. TFor this we have analysed
the vield rate change factor of ceresl crops between 1971-72
and 1977-78, in =zddition to our analysis with over-azll sgri-
cultural growth by components. We have noted earlior that
ne yield rete congponents lor over-all growth were mostly
nesstive in non=Toral oalstricts. As cereals account for most
of arsole cronping in those areas; the vield rate change
faotor for cercals was s1so negative in most of nen-Tarai
districtes. Thesce negotive rates imply that 1971-72 levels
of sroduetion of cereals were higher as combpated to that of
1277=72.  Bat, it is not impossible to achieve again the
1971=72 level of =roduction in those districts. Thus our
conslstent task hyoothesis for these districts is as follows:

In both alternative production tasks I and II,
the cercals production level as was in 1971-72
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would Do again ochievesd ny 1909-90 in these 42
dlvtrdots. TZo iseatify these districts, note
slierniatives in the tobulated da
Appemnidix Uatles (5.1 to 5.7) 7.

the simileord ty of wroduetion levels in both
ta given in

Remaining 3% districts {20 Tarai districts and 13 growing non—
| , g g

Teral dletricts) worc having ron-negative growth (i.¢., either
stagnent or some pooitive growth). But the vresent growt:
rates are not suificiect to achicwve the targeted production
levels muolching “he requirerent estimates nationally. &t |
the saze time, one can expect, besed on the asnalysis of pro-
ductive forces in these districts, that the targeted produc-
tior levels could posziblv e achieved only throush the
atenping up of agriculiral prcductivities in these relatively
more progressive dlgiricls.  Thus we have another consistent

tasz aypothesis for the remaining districts as given below:

The residual production levels for Nepsl, aller
what 15 alrealy accounted by the previous 42
districts in the target year 1959-90, are to be
achieved by acceleranted agricaltural yrotuctive
activitics thaot would inflate +the existing dis—
triotwisge growil by a same multivlier for all 33
digtricts wader each alternstive such that the
Aavailability of foocdgrains derdived from these
productions matches the reguirements at the
national level in the target yvear.


http://www.cvisiontech.com

Tho ratic hctwéen the totzl ceresls production and
the availubiliﬁy of foodgrains as obtainc? after allowing
for sceds, feeds {other than humarn aﬂﬂéumptian}, wastages
end olther ieductidﬁﬁﬂwurks out to be aboult 1.35 for all-
Henal {on the basis of staﬂdards.ﬁantimﬂed earlier). But
tris ratio is varying from distriect to district. Using the
national ratio estimete on the nationsl requirement estinates
under alternatives I and If, we have estimated the total
Productions of cereals for all-Xepal from which wo expect
to get the matching QVailébilities of foodgraing {or huran
congunption. The notional estimates of total coreals Drodut-
tion arc then broken down to district astimates on the hasis
of he two task hypotheses, using 1971-72 productions of
cereals (for 42 distrdiets), the existing growth (for 33
districts) along with the necessary growth multiplicr (for
sach alternative), the 1977-78 estimoteos of cereals produc—
tion, ote. tloting the districtwise ratios of the foodgrains
availability to the corresponding cereals production, the
districtwise production figures of 1989-90 are then converted
to availability figures whiclh have been marginally adjusted
to mater the reguirement fisures nationally under the two
alternatives. The 1977-78 estimates of cereal output, avail-
abitity of fcmﬁgraihs for numarn consumption and the corres-

sonding reoulrement of foodgrains are given in Appendix

R
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Table (5}, In this table, we liave also ¢iven The ralio of
1?89*9? eatimate Lo corresponding 977-78 estimate under
the two Allernatives I and Il for (i) cereal outiut, (ii)
foscarain availer=ilisy and {iii) foadprain requiremnent. The
availelility Fipure nad also been convared with the corres-
ponding reguirerent filgure in thiz table to understand the
surnius — delicit siltustion in different districts and
areas in 1977-78 and elsc In 1989-90 undesr different altor-
netives.  Lfctual mvalloacilitsy {including imports in somo
fistricts with <istribution headsuarters ir them) and recy
recdircenont figures under different alternatives are shown
in fpoendix Tables (5.0 to 5.7) and also in Appendix TUanles
(4.0 to 4.7). The corcal oubputs finally decided for the
procuction targets ol 1989-90 have heen snown in Apnendix
Tanle 17 Cur nexl task will be to examine how hest the
deficlt arcas shouwld be linked with the surplus aress for

an optimal distribution of foodrraing.

2003 The optinal spatizl linkages Tor the distribution of
foodgroins t 1977-78 and 19859-90.

Por deltermiring the oplimal spatial linkages tbetween
sarnlus and ceficlt areas for foodgrains dizstribotion we
Fave appliod the linear propraiming technicgque with the objcc—
gk I I3 X

tive funetion of minimisation of transportation task for the
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actual 1977-7C situstion and also for the visualised 1989-90
situation under llernative I. ‘FGT the very exiatenc; of a
particular type of frangportation pattern conditioned by the
ruggudness of ferroing we have however concluded that a
flobal afplicotion of the linﬁar orogramming technique for
all diﬂtr;cts at a2 singlc 2tage wnuld be inappropriste, In
Nepal the narrow corridor of almost flat land {i.c., low
rugcedness) along the Tarai belt is utilized mainly for east-
weat flow of commodities and then from different suitakle
Logetions in the Tarsi belt the necessary north-south move-
ments take place. EzfSed on our knowledpe of cropping Ppatiern
done eariier and alse certain distributional flow and asgri~
cultural zoning studies done by the AFPROSC [1978a, 1978b],
tio ha#e divided Hepal into seven distrilutionsl zones cach
aof whick includes certain part of Taral pelt in the southern
peripheri. These distributionzl zones are delfincd below
aiory with the names of zonal centres which arc important
transportation node, in these zonoes, lying in Taral belt.

L e e e O T N B e i T e e I I ad ]

Distribution —~ane of e s , . . )
- z Uistricts included in thoe zone
Zone Moo bpal =

Centro

Ty T e T T T R e Tt ]

i diratnagar 1. Taplejung, 2. Fanchther,
(Morang %. Tlam, 4. Sankhuwasabhe,
district) 5. Terhathum, 6. Phojpur,

7. Dhanlktuta, 8. Jhapa, 9. Morang,
10. Sunsari, 11. Sadtari.

)::{)i]t{:?.--o- » 133;’?
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Contds s vew Dane noo.132

A et -sci..la‘(.-.-.q T S T A e T T R B LI S S S

c\
LENAG T

DlﬁblLEtlQh ,pqu Districte included in the zore
Zonaz Ha. :
51 11 2 o -
1T Jonzlkpur T Dolakha, 2. Solokbuaxba,
(Dhonusha %e Khotang, 4. Okhaldungeo,
T ! o e :
iuLTlLt) D @amechhap, S. 2indbuali,
7+ Udayamar, 8. Siraha,
9. Dhzrasha, 10. Darlani,
11. Hahottari.
TIT HrEan] 1. Nosuwa, 2. Sindhupalchowk ,
{Parsa . Dhading, 4. Nuwakot,
district) 5. Kavrepalanchowk, ©. hatﬁn&rdu
Valley (3 districsi Y« Makawanpur,
8., Gautahs=t, 9. hara, 10. Paran,
1. Chitawvane.
IV Bhairshawa 1. riugtang, 2. Manang, 3. dyagdi,
(upandehy e Vag: glung, 5. Parbat, 6. Keski,
Aiatriat) Ve Lumganh, 2. :nr«hm, 9. Gulni,
A0, Falpa, 11. Svanja,12. Tanahu,
ﬂﬂ.ﬁmﬂ@ﬂﬁm.1a,m$dmﬁﬁ.

Y Tulsipor ie Ruloum, 2. Rolpa, 3. Sallyaa,
(Dazsm te Pyuthen, 5. Argakhanchi,
j@hgﬁwrﬁ Do DanpeDeuichurd, 7. Kapilwvasta.
diztriot)

V1 Hepalean Te dunla, 2. Himls, 3. Mugu,
(Harke he Dolpa, 5. Kalilkeoh, 6. Jajorkot,
distrdct) 7« Dpileixh, 8. bGurkhet, 9. Dardia,
10, Hardto.
VIT Ohernngactd 7« Bzrchula, 2. Bajhang, 3. Gajura,
(Kailali 4. Baitadi, 5. Jotl, 6. Achhan,
district) . Dadeldhura, 8. Kanckdanr,
9. Kailali.

At the first stage application of linear propramoins
(LF) tecnnique, we have solved Tor the distribution of food-

grains between the sbove mentioned zones. For this we have
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used the distance wmotrix fﬂrtactual route distances between
zonal centres. UThe objective Tunction here is8 the minimi-
sction of total tonne ﬂljometerage {tonnes of foodgrains
wultiplied by the wilometers of route distsnce moved). After
naving linown thm'first stage 3nlutioﬁ with the optimzl zonul
noverents of fﬁﬁddwﬂiﬁu, thgjLP technigque is applied 2t the
second stage for each of the f2even zones for the distribution
of foodprains between ﬁisﬁricts within each zone. A2 there
exists the transwortation difficulties for northesouth move-
nents, in the rugged terrain, we have now inflated the
actunl route diztarnces by additiomal factors of ruspredne
applied piepewise by distric£ boundaries along the route.
If 4 is the total route distance between two locations
(diﬁﬁrict headpuerters), while the route is through ﬁhm
digiricts 1= 1, 2, +++ 1, such that
n
ad = 3 &
i=1
wiﬁh'di = Tthe portion of the route distance in ith district

i

we have defined the “rupggedress accounted disbance®, 0, as

follows :

o

D o= 3 L{1+T,.),
i=1 * i
where 1, is the value of ruggedness index of ith district

Stimated eardier. Further, we have definsd the "ruggedness
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Intensgity factor of the route®, r, as follows:

r o= Dfd.
If a pearticular rovte is entirely within a district, say in
ith distriet, the Mwithin district russedness intenzity

factor® reduced to say vy, where

)

. = (']4-*_-'
L A |

The "betwesn district rugiedness intensity factor™ with two
end points of the route in jth and kth districta can he mors

snecifically represented by r 3y instesd of r as noted

J
above, where

Ty T P/
¥e hove eatimnted and tabulated in dppendix Tables {(8.C to
CAL7Y the dato of

dﬁﬁ = the route distarnce between sth and tth

zonal centres,

ent also the data of

o= the ruggednesa accounted distance between
Jtb and ki district headquaters in each

zine, alongwith the data of ri*s and rjk‘s.

At Liie gecond stage anplication of LF technique, we have used
the ripgredness acecunted distance Djkp which i8 more appro-

sriate than the use of d, in our optimization programme of

dw?
ninlmisiar the: total torme kilometerage within each zone with

varving ruggedness of tervain. If Xij denctes the movement
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¢l foodgrains in tonnes between Jjth and kth districte in a

zone, the objective function to be ninimised is given by:

M = ::Sb Djl{ xjk (2.28)

subject to constraintis:

x Zye = Ay 3 J varying in the zone with
1{;: =

4 = » (2!29)
A. = total availability of foodgrains in
o ith district in the zone
and L oX, = ; k varying in the zone with
3 Jk Ek ’ g

{2.30)

B, = total reguirement of foeodgrains in
kth district in the zone

and #lso the non—negatiﬁity conditions
.o 2 © 4, for gl 3 and k in the zone .

jk &
| (2.31)
At the first stoge slso, a similar kind of LP model -was

used with the replacements of the ruggedness accounted

Zistances by the actusl inter-zomal route distances dst‘sﬁ

The LF golutions were attempted for 1989-90 under

three siztuations gliven below:

Situction (b1): The availabilities and requirements are
those under alternative 1, 80 that the
tatal availability sand the total reguire-
ment are balanced at the national level

- without any national surnlus.
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ituation (p2): The availabilities and requirements are
wose under Alternative 11, 8o that hore
5180 the total zvailazility and the totol
requlrenent are balanced at the national
level withoul any national surplus. In
Liso alternative, neople are provided with:
Fowdgraing for consumption 2t a higher
Tevel than what i3 provided undeor 2} ler-
native {bi1).

Situﬁtion {e3): The avzilabilities are those under “lter—
native IT and +he reguirements {or the
supplies for human consumption) are those
under Alternative I, so that certain
naticnal surplus 1s allowed. In fact,

2 national Sﬁrglue o about 122955 tonrnes
is obtained under this situction which ia
compar: le.to average national foodgrain

export situation around the heginning of

the fourth five year plan of Hepal (ret.

o Voble 2.4,

We have already mentioned that commodity flow-data are hardly
availalble in a conpreaensive Torm in MNepal. Naturally it is
difficult to have the actual guantitative estimates of the
flow of fnodgraing between different locations in MNepal, in
say, 1577-73. In the absonce of such actusl d=ta we have
also tried to get an L2 solulion for the movenents of foud-
groains between surplus and deficit areas. These movenont

peltern cowld e takern ar the rational movenenht under the
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stated reticonality of the minimisation of traneportation
task, Thus we are in a position to compare the foodprains
digtribution tasks under a similar wind of rationality in
two points of time, nemely 1977-78 and 1989-%0,. The optimal
LP solutions for situations (b1} and {b2) are presented in
Appendix Takles {E.D to 5.7), while ﬁhosc for 1977-72 and
the situation (873 are rocorded in Apvendix Tables (4.0 fo
4.7} The inter-zonal movements are in Appendix Tables (4.0)
ani(E-G), while other tebles give the inter-district move-
ments‘within seven distritution zones separately. In these
rTables, the zonal import for an - importing zone is sdded to
the actual availability flgure of the digtrict which incluues
the zonzl distributién centre. Actoal availability figures
of such districts cﬁulﬂ easily be ottalned Ly substracting
the net import Tijpures which could be ezfimated from The
entries of Appendiz Tables (5.0 and (4.0). appendix Tablc'6,

lso gives the edtimates of actual availability and require-

il

ments ag ratios of 1977-78 fipures, tesides other things
atready reported. To commare the different LP solutions of
1959-90 under three sicuations (1), (b2) and (s3) we have
expressed the optimal hransportztion tasks as a forward rstio
botwean 1989=-9C and 1377-7¢ for appregate inter zonal movo -
menhs and also for the sgeregate intra «zonal movements in

soven sones. These lorward raftios together with the optimal
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B77-7C transvortalion task in tonnes kn. are oresonhed in
Qable 2.0, Tron a comoatative aszessmenl oF fheze forwsrn
yatios among three situsntions (b1)Y, (B2) z2rg (83). "he
giteation (23) Seens to ve most desirable on the sroundd
that 1t generslly gives lower entancerent of digtribution
fagk Im 1980-9C compared to that in 1@??-?8; An auch we
ghall teke situation (53%) as *the most desirable situsbion
10 be set as the terpels for 1989-50. This will robt onlvy

£ N .] . r . s . . . = r . s -
;1&) correspond to he nirimzl increase in distribution task

of foodgrains, tut slso (b)) provide some cesirable national
surpius (i) o tuke care of any adverse situation within
the ration {such as the erlanced poralation growth) and
{i1) to provide for & better exportable capacity. We shall
call e situation (o9 as the Ffinsl 1959-90 targets. Thus
the fiaal 1989-U90 targets of cereal outiut foodprains avail-
ghility At foddgredr supnly for hunan consumotion are
presovted in Anvendix Table 7 by districts and distribulion
orward ratios of these 1925390 eatimates compared
with the corresvoncing fimures of 4977-75 have also been
giver. in this tehle. Such retios for cereal ouvrput zives
us the denension of acceleration of our sroductive el {forts

neceed i different areas in order to face the challenge ol

our srowing popadation.
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Table 2.10 ¢ The compaorison of optimal transportation tasks for
movenments of foodgrains under different alternatives.

B e B A R R 4 % S i T B S koD ik W B A ol kol Rk

Ratio of optimal transportatian
Type .of transporta- ggtiﬁziqggg? tasks of 1989—90 to 1977-78

tion for foodgrain i .i00 task in withiout r@ﬁional.surpmua

movements FOPREs ki . iit@rﬁﬁ“ , iiter%%_ nagigiél
| {5 SR

E@tweeﬁeggﬁes 18,367,253 3.99% 5.298 14611
within Zorie I 3,553,645 1.089 1.308 0.9%7
within Zone 1T 14,843,615 C1.266 1.371 14257
within Zone III 24 0L, 748 1418 1.497 1.312
within Zone IV 22,505,621 1.620 1.801 1.589
within Zone V 5:531,519 2.214 2.358 24034
within Zone VI 10,994,563 1.422 1535 1398
within Zone VII 12,175,168 - 14518 1.635 1.523
Aggregate of all |

within zonal move- 9%,647,879 1490 1.616 1437
ment : :

i e B W S PR T L e Rl ol Y T ek Bl Wl kR s .

- .

in different areas. The details of target achieving production tasks
and the enhanced distribution task ecan be obtained from the data of

relevant tables referred to above.

2.4.4 The estimations {tentative) of fertilizer input requirements
for the future tasks on cereal production.

The cereal production tasks needed by 1989-90 under Alterna-

tives I ard Il have been shown for different districts of Nepsl. It
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g8 clear thet the periormaices in the sericultursl notivities

gver the recent zit orilod hiad nol been satisfactory oroush
Bo exvect & fulfitvernl of lhe Tarqreted taskse soumbaneounsiv.
Tere shmld te concertod eflorts to nchieve the trrpeted

a8k, Uur present crercise in This sub-necetion is an e ffort

to sugoest tentotivelsy the conzislent inpuld 2rogrambes for

fertilizers on the besis of lhe recenl swetisl vattern of

gnteraction hetween thin irnout and the cereal ootput. A8 The

extendion possibility of aqsriceltural la<gd is Timited, we

L Aaros Iriilor

gnall zaoame ne or neglicdbdo incresse in orov

gerealue A oo result of this csoumplion, 1he targeted cereal

producticr tasks are cxvceoced 0 be achieved by the irlbenszi-

fieation wractices =lone. The lertiliser irouts {(with

soecd inmuis) sive indiecations ol odora-

Lowneen that alrection ord Lhet dio why bhio

Jren it an
l (R RS

e ol Tioial recopds on Lhe ferbiliser dota indicnis

vory sceaty uge of chomicol Tfertilizers. 11 1s well krowm

e

what thore are uses of Indesenous feriiliscrs, berticularlvy

in Wi lls and mountains whore livestock densities are highs

Suv owe have no oiffleis] rocords on bhat Baturally,  YWe o

t2 tonde on the chepios rertilizers alone [for our spadind

ineraction shuiiics Tolween lertiliver doses and yield rates.
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The data on chemical fertilizers were obtained from the
annuzl report of the Agricultural Input Corporation [1979].
Fron our discussions with the authorities in Mepal we have
heen able to aportion the totsl fertiliser statistics for
its use in cereal production. :The'agortiéniﬁg ratios of
fertiliser use in cereals production together with the actual
total inputs are tabulated in App. Tahle (9) for different arezs
of Mevzl. It can be sesen from fheae ratio eatimates that
the oresent use of chemical fertilizer has gone mestly for
cereal crope in most of the aress except certain special
areaé like the Kathmandu wvalley ﬁith substantlial vegetable
cropa 0y the main sugarcane producing districts. Again it
is noted from the originel records of fertilizer data that
where the tultivated rand 1s limited the use of chemical
fertilizer is scanty and the estimate, less dependable. For
this reason, we have taken intﬂ consideration the cropping
regions of non-Taral arez (except the Kathmandu valley) with
mediun or low exltent of cultivated land, in addition to all
the districts in the Taral area and the XKathmandu valley
with éﬁtensiva cultivated area, for our stétistical analysis
mae in‘thia sub-section. Thus, in all, we have now 34
observations divided into 711 reglons of medivm and low
extenf of cultivation and 23 districts of extensive cultiva-

tion. These districts really formed eight crop regions 1.7
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1.8, but here districts are trected sepsrately because
¥ their predominant Importance in ¥epal's over-all zgricul-

gural activities.

we shall use these 3L spatisl ovservations in order
fo find the existing interactions through 2 regression zna-
Fisis between the existing (1977-78) yield rate of cereals
gnd the existing chemical fertilizer invuta. Though there
did not exist any consicerable growth trend, the existence
of significent svatial wariation in the agriculturel perfor-
#ance had been noted alreasdy. Our aim here has keen to get
Isssons from the nation's own regional practicgs and use
them for conditioning the fubture programmes tTo achieve the
tsrreted tasia. As a contrast, it should be noted here thet
it may not be . easy to get reswlts by applying the norms of
pther naticns developed under different environmental condi-

tions. Let us novw denote the following:

fc = fertiliser input in %g. per hectare of cereals
srofucing areas in 1977-72,

¥, = vield of cereals in tonnes per hectare of cereals
producing areas in 1977-73,

[
L3

tectares ol cropped avesn under cereal crops,

I = total fertiliser input for cerezalsz in tonnes in
¢ q977-78, =mnd

¥ = total vield of cereals in tonnes in 1977-78,
so that we have, 0.001 f_ = F /4. and y, = Y /A .

The 0LS regresaion fit between f. and Ve 1z as followlng s
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-135.623 + 93.847 7, cee - {2.72)
0.792 5 N = 3,

-y
il

H
]

Thuz we have the marginal rate of increase

df "
H“——-m-w - = 95‘ Bii_?
dv
L]
£ no {(or negligible) intrease in cropped ares under ceresls
over-time is assumed in each ares, we can write
A F

G = ;O ] - a -
= 0.093847 (2.33)

where 4 F. and A 7, denote the change over-time in F., ang

1, . Further, if F, end F** denote the total fertiliser

ingut requirement for the largeted task of 198990 under

Slternptives I and I respectively, we can write then:

At K *
F' =F +aF = F_+0.093847 &Y ,
;; ° iﬁ ’ i%;.. (2.34)
and Fc = I?C + A FC = Fc + 0.09384L7 & "‘fc -

where 4 ?éé and 4 Y;k* are respectively the increase i(n
total yield of cereals in the period between 1977-78 and
1389-90 under the Alternatives I andIT. We hawve used the
above mentioned epuations (2.34) for estimating F;+ and Fgﬁﬁ.
Dividing these estimates by the estimate of A, we have com-
muted baclk the corresponding estimates of f;F and f:% ,

ziving the fertiliser input requirement norms in kg/hectare
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for the cereals production task of 1989-90 under the two

alternatives.

Thus the norm for fertiliser input requirement predic-
tion, namely A F /A Y_, given in equation (2.23), have
been developed from Nepal's own areal performances. We have
also checked that this norm is more or legs same if the OLS
fit is made either for only the 23 districts with extensive
cultivation, or for the total of 19 crop-regions without a
separate recognition of the individual districts with exten-
sive cultivation. These estimates, given below, are very
close to the corresponding estimates obtained earlier for the
5L observations.

b F

- YC = 0.096750, (r = 0.815, N = 23)
o]
AF
A YC = 0.099092, (r % 0.821, N = 19)
Fi

.
However we have used the estimate of equation (2.33) which
is more dependable and useful because a higher value of N
theres The related estimates are however recorded in the
two following Tables (9) & (10) of Appendix for an union of both
cases with N = 23 and N'= 19, although the statistical esti-
mates have been built up priﬁarily for N = 34. Thusa

from the results of this eiercise we notice that there will
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ba a necessity of improving the fertiliser dose {note the
. . o U S R - .
inerease in values from £ to £ or f] Y in Apmh. Talie 10
svbhalaniially 1f we are to achieve our production targetls

of cereals for 19349-9C under the two sliern=tives by follow-
ing tne ntensification practices as in vogue in certain
acvarced agricultural districts or asreas of Hepzl, particu-

lariv in Kathmandu wvalley.
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CHAPYRR  TIT

INDUSTRIAL ACTIVITIES

1" Introduction

In this Chapter attempts have been made to analyse the
gegional pattern of industrialisation in Nepal. It carmot he
Bainsaid that the level of develomment in any country is
greatly dependent on the level of its industrialisation. Fven
to transform the primitive ggricultural technology of a country
into an advanced one with imﬁrn#éd productivity, there is o
need for a concomitent growth of industrialisation. Thus ik
‘becomes imperative Lo investigate the prezent industrial struc-—
fure of the nztion. 45 1t stands, MNepal as a whole does not |
'ﬁavermuixinduutrial'baae_and a substantial part of csuntryké
indvstrizl requirensnts 15 met only through imports from
foreipn counuries. OUnly ten percent of the national income
iz now ariﬁinated {from the industrial sector, and just a
meagre 1 percent of Lhe nopulation depends on this sector for
livelihood. This is a verv sad stnte of affairs for the
couniry =5 a whole. Dul even withutgia_poﬂr national base

for industries, there 40 exist a few industrial areas or
cextres within the country. Nzturally one has to identify
these Industrial bases ond examine the structure and forces

of growth in those apecific pockets. Equipped"ﬁi%h this know-

lecdge and experience One can then think of a regional expansion
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of indvstrislisation or a dispersal of industrizal activities.

To identify the regional structure of manufacturitg
industrialisation, the production function approach will te
applied. Through this we shall also identify the relative
technological efficiency of factor inputs for different
diztricts. A2 the manufzcturing industries do not cover
unregistered and household industries, we shall also devize
another index of industrialisation for the overall industrisml
activities in addition to that for manufacturing activities.
Zmpirical studies of these kinds of reglonal data for Nepal
are rather scarce. Partly no doubt, this is due to the
ceneral paucity of statistical data. Even so the existing
statistical inform=ation has not been fully analysed with
appropriate statistical tools. COne of the objectives of this
study is to examine how hest we could use the statistical
tools on the availabls information and data for the purpose
of 1dentifying the rzglonal patterns of industrialisation in
Hepal.,. In fact this study represents a first attempt of its
kind in Nepal using regional production function analvsis

towards identifiving the regional industrizlisation patterns.

F.2°  Anclyticol Methods

7.2.1 The production function model.
The estimaticon of the regional production functions

will Te made here ior both the constant elasticity of subs-
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gtution (073) wvariety and 1ts special case the CoWb-Douglas

ig & specisol case of the ClLE

%D) varicty. Tre U Tunction
function; the elasticity of substitution takes the value
gnity in the CJ form wherezs it can have any positive value

In the genersl C4u form. Decawse of this penerality of the

8BS form, after its Ziret introduction by Arrow et al [1951]
1t gained o permanesnt place in the studies of production

functionz. Hut Fel and 3she [ 1984 have noticed In their

regional studices in India that the CD furction is usually
more approvriate for onolysing the regional marmifacturing

getivitics wits cross-scctional variations. Earlier, Fisher

[1971] nede a sinilar irference because of the genuine erpi-

rical phenomenon that the factor-shares remain relatively

gonstart ovel space fitting the CO formulstion. %e shall

however exarine which form of these production functions suit

the case of Mepal. “hatever be the form, the more imnortent

aspect of Fal and Zaha [981] is the introduction of a loca-
Jigation ogualifving variakble on per{ormance variable in the

original functional forn needed for the analysis of localisa-

tion ectmonies due to regionsl technology specialisstions
at different locetions. This introduction is comparazable with
that of a time seriss varistle introduced over and above the
fezotor inpats vardizbles as in Solow's [1957]. "lechnological

chinge'*model and Arrow's [1962] "Learning by doing hypothesis"
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model for meaduring technological progress over time. Foth
technelogzical prcgfasé and the localisation economies are
corponents of the aggiomerction economies. The residual pro-
ductivity due to agglomeration eéﬁnomias over, and above the
productivity explained by the Tactor inputs, céuiﬂ be
measured by the introduction of the above mentioned variables.
If such an sdditionzl variable ié not introduced, any esti-
mation o production function will generally amount to the
increaﬁiﬂg retqrn to sogle. In foct some lﬁcation theorists
like Bhefer [1973] tried to infer the presence of localisetion
ECGHOmiES.bF the incidence of increasing return to scale in
cross—section studies witnhout the incorporation of any loca-
lisation qualifying variable [ the terminology was used by
Griliches, 19573,  1he over-all scale, whether increasing or
otherwise, is pertly accounted for by agglomeration economiss
and cartly by the internal techrology scale in Pal and Saha's
model. ‘lhey have convincingly establishec that the degree of
localligation gconomies can hardly be azsessed by this over-
all scale naraneter of production functicn, and there is 2
need to incorporate a logalisation gualifying variable such
as the location factor of energyveuses; that is éamparable to

a "ounulated cxperience" variable as used in Arvrow's "Lear-
ning by doing hypothesis® model of temporal production fuhc-

tion snalveiz. 4An actual assessment of an intermsl technoelogy
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Bcale for qrality corrected Ffactor-inputs iz also necessary,
Wlﬂ‘lﬁht a Pre-aszigned restriction of unit return on it, =0
ﬂ'la‘t its comtrastd Lo the over-all scale poranweter could b

appropriately used 23 a negaurce for the degree of localisa-

tion economy (or digeconowny).

In gerersl, vearying erlterns of locelisation ecoromias
and corgentration of irndustries enerce over pgeoprarkic spsce
in any country. The varving nature of these patlerns are
generally caused by Severol repional factors. For exasple,
natural resouvrcebased industries are generally located nezr
. te areas of natural resource endownents, while some other
irdustries are concentrated nesry tie sites where market

feeilities are available. AlL these regional fazctors can

i

be classified into the following three inter—dependent
a't @ r As] ar2

(i} aatural resource endovments,

{1ii} market facilities os senerslly avallable
near thie higher order hhanan settlementsg
and

(111} loea)l infra-structural facilitieg such as
nower, transportations facilities, eoho.

Vhatever be the reglionnl factor or faeotors responaitble
for the localisetion of various industries st didferent loca-

tions, all manuiacturing irdustries are seen to depend on the
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avalilability of power and energy to a greater or lesser degree.
ror exzaple, 2 naturel resourcebesed industry hardly be star-
ted at the site of netural resource endownients unless the
energy sugply ia assured reguisite to run the industry. Zimi~
loarly othér manufacturing industries are not in a nosition to
ol unless energy subpply is asaured. ﬂgaiﬁ, as we wanlt Lo
undgeratand the present localisation of all mamufacturing
ipdustries together, and not for different industries sepa-
rately <or went of data, a single comprehensive regional
factor is all the more nucessarv. A4All we want to say is thot
the energy-use at dilferent locabtions can be seen as a loca-
tional charzcter or variable o act as a surrogate of a single
conprehensive regional factor conceived s causing industrial
localisations. In fact, in these days of glohal energy arisis,

tre

]

nergy use at dilferent locations has become all the more

a resvonsible Tfactor For sustained menufacturing activities.

We prefer to toke cuergy uée oy local industries and
not the total availabiiity of energy 2t the location, because
we want Lo avoid othoy competing uwscs of energy for other
parposes. Sut total energy use by industries at a location
or locational unit of obaervetion (district, in our study)
ia considered to be cn imput verizible for the average produc-
tion technology of manufacturing activities at that location.

S0, wo convert the energy use variable as a logalisation
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performzrce or qualifying variable by.commecting it with the
?mfaLgeagrﬁﬁhicnl arca of e loecational unii and thereby
delinkins i1 irom the botal magnitude of marnufacturing acti-
Yitles at that locwtion. Yhus we use tho location factor of
gnergyv-use nnd net the totsl onergy use as a localisation
performence virinole. By deflindition, the muotient obtained

by dividing the district share of national total of an item
by%he corresponding share of geographical arez iz called the
location fsctor of the ltem for the district [ for details,
refer to Pal, 1971]. Pal and 3aha {1981a]have used the sane
logation factor of the energy-use variable a3 the localisation
of = oualifying or performance varisble. Following Grilliches
[1%7]1 formulation in o time~Series production function analy-
gis, they have analopically argued in the cross-sectionszl
gituation for repional production analysis that this qualiiv-
ing variaible is supposed to influence the qualities of factor
irputs like coapital mod labour positively 2t different loca-
tions. This means that at o location with higher values of
the iocatiﬁn factor of energy use, the gualities of capital
and labour engaged in the local manufacturing activitics are
bettor. Thov have empirically established that the localisa-
tien pe?fOFmancw'variable is strongly and positively related
to the narufacturing level measured Ly the output variable.

Ve shall try Lo estavlish 2uch an "expected” result empiri-
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cally for Mepeld also. 11 this could be established convine~
cingly, we can 2afely infer that our present choice of
localisation performance variable as a measure of the com-
prehensive regicnal factor is appropriate.  Assuming the
neutrelity of the localisation qualifyving or performance
variable on the factor inmuits in a comparsble scele of mea~
surenent, *he oroduction function can be written in the

following form:

v o= FE*, L*] = Hoak, L] ... {3.1)
Where,

K = U g
$K ' K!

U = cmem = === A1T Nepal average capital labour
Lo L ratio (in thousand rupees per

man-yvear )
K* = productive vapital input walue {value in Rs.
thousand
I, = labour input (man-year)

location Tactor of energy use to be called
the localisation performance variable {no.)

P
i

¥ = +total value of output in Rs. thousand)

K-H-

Ik

£{Q)K and L* = £(Q) L are the quality adjusted
capital and labour in & comparable unit of
measurement {same as that of L)

Tt should be noted that the neutrality of f£(@), a function
of G, it assumed on ("1 ¥"Y and L which are in a comparable

measurement unit anéd have the same "expected® or average
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valus. The multiplication of K' by U™’ takes care of differ-
ential, existence of factor intensities for different indus-
tries on the average, so that a seme functional form £ of
re FEPestiiG toan (B Jpbl fed Yon lodpfitdl imputs of different
industries dfter having accepted the peutrality of the func-
tloné%”?égﬁﬂﬁﬁlﬁé@&uﬁiﬁ%ﬁfﬁfL@f différénf‘fﬂduStriés. But
as we are not in a pagifien to estimate, the industry-wise
regiondl. production function 16r 18tk oF requisite break—downs. in
«mmammmmwﬂmwm gistnicts, the
presence of the parameter U in the production fUnction is not
o HRoFEEieont B WrEdnt "stEdy. T Itd ﬁnﬂo’rtance :Nies else-
where. First the modification of the TES production function
RE A PSS EEOH o Finte pérameter U Xy Jﬂe@eﬁs{ars? #h order to
MmaKE e TE Butdor pareméter” i CES CHHEETOr £re from
the differential choice of the measurement units of input:
variables [Pal and Malakar, 1980]. Second, the introduction
of the parameter U is also necessary for an appropriate
'sxamistinaﬂ'estimaxipn'@fﬁCE&ﬂ@hramEiera"whmch=wilI‘be dis-

cussed later.

‘The. CD. and £ES varieties of Production funcions with

a particular form of localisation perfdi‘m‘aﬁéb function £(Q) =

AR

Q used here is given as

) ) ) ('ix_*_ (1-8)x*
oD formi s ¥ @Y (X)) (Y S A (3.23)

EN®._(A-8)N¥ * : |
=;_..Y.K . (1 ) \QK,,_K‘ ) os e ;\‘ (3¢2b)
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}L*

CES form.t Y = Y[a{i{*}*ﬁ+ (1. - SKL*}*’D] r

ves {(3.3a)
X
&
= )’[E»K“‘pfi't-é)z:’/o} F Qm
‘oo (%.3b)

whers

»* = homogeneity parametdi’ for quality sdjusted
" factor inputs {to be called internal techno-
logy scale parameter)} (A" ) 0)

A = A*(4 + £) = over-all homogeneity {or scale)
varameter (A > 0)
¥ = average eifficiency parameter (Y ) O)

substitu%ian parameter (f}} -1}

™o
I

m
B

average disuribution parameter or the average
capital coefficient at (K', L) for the CES
form (0 L & 1)

g = {1+ f}}_1 = elasticity of substitution
{o 5 0}

It ig further designnted that:

£

power parameter (for the localisation perfor-
vance variable

¢ A .
K% = {1+ £) = -Eg = degree of locgalization

economy of diseconomys

it £ = 1, it implies that there is an absence of lucalisa-

* .
tion econony or diseconomy, where as £ > 1 implies the case
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of localisation economy and K*:( 1 implies the case of loca-
lisation diseconomy. The factor Qx = Q*, say, refers to the
effective localisation performance factor depicting the
regional technology specialisations at different locations.
If f =0, then Q¥ = 1 for all locations: there are no
diffcrences in the regional technology specialisations (indi-
cating similar localisation performanceg"everywhere). In
this case of Q% = 1, we need not necessarily have Q ='1‘for
all locations. So without screening for interactions of Q

on K and L, through production function analysis, we are not
in a position to evaluate the IocaliSation performance factor

a*.

3.2.2 Statistical estimation of the model parameter.

The CD form as given in equation (3.2) can be easily
estimated by the OLS (ordinary least squares) procedure. But
the estimation of the CES form is a bit cumbersome because
of the nonlinear way the substitution parameter enters the
model (3.3). This parameter is usually estimated at the
initial stage by another equation incorporating an additional
explanatory variable through certain assumptions [Arrow et al.
1961, Pal 1965, Dhrymes 1965]. Thus wage rates formed on
additioﬁal explanatory variable introduced through the assump-~
tion of a perfect market in the initial eqguation by arrow
et al [1961]. In their origihal model, the modification by
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the incorporations of u parameter and the variable 4 was
absont, i.c., in their case K' = K = K and L* = L {algeb-
raically, w =1, and £ = 0). They have alsc assumed the
unit vilue for the return t¢ scale parameter {(algebraically,
A" = X = 1). Both Dhrymes [19565] and Pal [1965] indepen-
dently gave the generalised estimation procedures in which
the restriction of unit return tb scale is not admitted a
priori. Dhrymes alsce claimed in his generalisation that the
aggunption of a perfect market is not implicit in his gene-
ralisation. Under the' assumption of A" = 1 in his model it
reduces to the model of Arrow et &l [1951] developed under
the assumption of perfect market. As such Dhrymes inferred
that under perfect market with A* = 1, his model reduces to
that of Arrow.et al [1961]. But clearly it is sufficlent
for deriving the model of Arrow et al from that of Ihrymes
with additional assumption that A" = 1 and without eny
further assumption of perfect market. 35S0 there is a contro-
vorgy and it cauld be resclved if we oxamine the line of argument
in Pal's [1965] generalisation. Pal's generalised deduction
followed a similar kind of mathematical reasoning as in Arrow
et al. [1961]. Arrow et al started with that form of the CES
paramcter o which holds with A* = 1, while Fal started with
the generalisecd definition of o without the restriction. %the

dotails of Pal's generalisstion [1965] are based on the
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following algebraic steps:

Writing the production function Y, homogeneous within

degree A¥ , as given in equation (3.1), we have
%* *

A
+* % 3 K
Y = F[K, L] = (L) F[ =+ 1]
ioeo, y = g(X) oo (3.4)
where, %
Y K
y = =—=s%, X = ¢ and g(x) = F (x,1)
(L*)
Then,
’JY *7?"*“1 FT
::'17 = (L ) ()\ g(X) - Xg') oo (3-5)
with g' = g‘(x) = dg(x) == ﬂ
dx dx
oY A¥e1 \
“‘(TIZ"'.; = (}\*—1) (L*) . g‘ seo §306)
d 3Y Y d *
= G s 7 m (O ) - x(e)/e]
»*
= (A%*-1) - ﬁ..%%;l e (3.7)
(g")
dg!
L] - ——
with g T
* 3
4K dK ;
“ d(-f.;g\) (- -&-]:;;
and, o = e

ak® . k*
d(-'azg)@z?r)
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3y
2L ). @?ﬂgﬁ
S TRy Y TS,
A ==/ 2= 3K /L")
3.[.. ‘ i
iega, : '
g' (At - xg')
oF = e e T R A o — - LU ) {EIB}

x[{h*-‘l}(g;’) - AF gg”]

mote thet if we put A¥ = 1 in the generalised relation
{(3.8), then it reduces to that of (3.9) which was the starting
point of Arvow ot al. (12611,
g' (g - xg")
= R KW S e et o {3‘-:9)
xgg‘!

Now 1:3ing relation (3.8), we have

[qWR*_ 1

; M- )get - x(W- 1}(5*7‘ NI F i e

(A*~1) + a7 =
gr(a*e < xp")

el (AT - gt - xgt]
gt(W g ~ xg')

%
A
or, putting a, =  —ereesesesie (3.10)

(3°=1) + o~

ay
g N g - xg") .:b;(?“’ &= x& )

B e ] i nll

2 7 a
) g (V=g - xg] v (Wz-xg?
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a2 g - xg")

v = LT TR R W N S

sy v aE (;\L* g - X""}.

Integrating it, we have
- #* i
Iy = a, + a, In (M g~ xg") “os (3.41)

) X : #* ,
In the deductions of frrow ot al., for A = 1, he obtained
& = d and a similor equation corresponding to (3.11) mutatis

- gutandis. Using equation {3.8) in enquation (5.‘1‘1], we have

W *
AY L
in ¥oo= =W = I, 1 { m— -_.-..-..-_n_.ﬂ-} e (3_‘12)
- L

How according to the economic theory, we get the

parginal product of labour as

-1
3y f1 + €0 .
l—:;_,' = Bt g,.-___-__—f;;l...} L ] (%'13)

where,
W = wige rate per unit of labour

mzrkot supnly elasticity of labour

i
e
i

= paytet denand elasticity of outmat

undar perfect competlition thede elasticities tend to become
infinite @l then the equation (3.13) reduces, under perfect

mariet, To equation {7.14) given helow,

51’,%
i-&-, ::'-F = ki E ) (5014{!}

wsing the peneral equation (3.13) and denoting
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#* ,
C o= wl =  total wages

“he couation (3.12) can be written as

In v = fy + A In T Az 1 L% + A in 2 ... (2.19)
By = ma,, By = (1 - azjh% cae{Za16a)

r1 is a constant; and

=1
Y & f:-) e (3.060)"
1T+ ¢

The tert glven in {3.16b) embodies the market condition for
the equation (%.15). The equation (3.15) can then be taken
45 the genersl eoustion without any restrictions on the nmarket
condition and on the return to scale paramcter. How under
parfect mariet we gelt m = U and hence the last term of the
equation {3.15) vanishes so thet we obtain equation (3.17)
as oquoted in Pal [1965] ¢

Iy

lay = a, +a, lanC+ 2 in L~ cew 1HLTY

This form {(3.17) iz slgebraically similar. to that uvsed by
Chrymes [19655] and 1t reduces to the form used by Arrow et al

[1961] whien we put 1 = A = a3lf(1 - &,)- 45 Dhrymes’

S, A R . " Py

#* Dhrymes [ 1965] also used the same relation but its final
equation does not contain 1t.


http://www.cvisiontech.com

gatimating equoticn does rot incorporate the last term of
gauation [#.15) which is related to the morkel condition,

4t cansot have lhe colain of incorporsting the most zeneral
dmperfect market. ‘der lhe 193t geneval imperfect market,
%he term 7 iz likelw 1o be & varicble in relation (3.15).
But if the market imperfection has the restriction thazt the
market suonly and demand clasticities are such that 70 is &
gonstant other thaorn unity or even unity, i.e., (1 E;} is
gropartional to (1 + Eq},g then ike equation (3.15) fLurns
out Lo be ooconsbant which con be accomnodoted algobraically

in its firut consitant tarm, so that it agrin takes the form
{7.17). 92 the estimating eguaticns of both FPal and Dhrymes,
gné also ol Arrow et al., can be viewed as holding under the
same restricted inperlect mardet condition that {1 + 611) iz
aroportional to (1 + g:__.j}. Tais restriction also accommodates
the rarvieot market condition.  thus Dhrymes podel is not a
génaralis ation over that of arrow ot al. in terss of marke®
condition, ut it iz o, Jike that of PFel, in lterms of return
to scale Narenster.

How one can podify the equation (3.17) into the esua-
tlon (%.18) as given below to accommodate our localisation
performance variztle d.e.,

40

fage, . Iny = Ay ¥ ooy In C + By In L.+ By, T G owes {3.95)
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i :
witn ﬂ = a&faa, A= aﬁf(ﬂ - ag}, and fj = aEfag-
Once the pasramster /0 . L?\%, and £ are determined from equation
(%.48), the UEY form can then be transformed into = suitable
linesr form thet cernits statisgtical estimations of other two
RS parameters € and Y. But this kind of estimation has
neen possible only with the use of an additional explanatory
variatle C, over and above what occurs in the actual functional
form, which could be incorporated only through the resfricted
imperiect market condition discussed earlier. 3ut such a
reastricted imperfect market cannot easily ke verified empiri-
cally for its consistency. 30 we think that it is not proper
on our part to use such a derived form for inifial estimations,
particul&rly_ﬁhen we are using an aggregate industrial produc~
tion function with an empirical loealisation performance fan-
tor and not the individusnl fimwise production function. On
the other hand, Kmenta T1967] employed second degree approxi-
mation Wy Tavior's series-treating the original CES form as
a fanctien of £ . Un this approximated foym one can easily
apply the VLS procedure of multiple linear regression to
estimate the U3 parameters. But it 18 enrhasized here that
the distribution parsmeter © is not an undt-free parameter,
while the substitution parameter fj iz a unit~fres numﬁep.
Pal and Malakar [ 19801 have shown that unless the original

CES form is modified by introduction of the capital - labour
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ratio parameter u, the estimétions by Kmenta's approximating
procedure becomes inappropriate, giving arbitrary estimates
of 8 and . In that approximated form even the unit-free
property of f) of the original CES form is lost. But after
the introduction of the parsmeter wu in the original CES
form, the parameter & , also, becomes an unit-free parameter,
standing for the average capital coefficient at the central
point (K', L), with this modifications of the CES form the
stated in-appropriateness of Kmenta's approximation is reme-
died. Here comes again the importance of considering the
modified CES form with the additional parameter u. Thus
using this modification, Kmenta's approximation takes the

following form as given in equation (3.19):

.2
Iny = InY+A InL+aln (K/L) + 8 ¢ 1n (K/L)} +
+ (X 1na

or, identically,

, 2
Iny = In )Y+ A1InLl +aln (K/L) + B i 1n (x/L) % +

+ fA* 1n (Q/L) (3.19)
with,
a 2B A*
& = , a = -
o owd [ @O F - @)

It is to be noted here that when B = O, the equation (3.19)
~ 4

reduces as an exact log~transformation of the CD function.
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Thue Kmenta's fit is an extension of CO fit with the last
varisble of souation (3.13). So,one can easily varify by
testing

3

fha toil bynothesis, HG: f = 0, whether or not the
general U5 forn is statistically different from the parti-
cular CL forr. T8 the rmall nypothesis is not rejected, we
shall infer that CD form is good enough fDr.Gur regional

analysis.

Fe2.n Hevision of model fremework in view of data problems.
We have slready pointed out thet regional investiga-
tiong are often meset with €ata problems in developing
countrieg, particularly in Neval. First, there is no regular
surveys of industries that would be needed for any time
series studies in Wepal. Hecond, the data collected in a
very few ad hoc surveys have not been presented in an usatle
form for this kind of analysis. For example, regional break.
dowmns by districts have been presented for all mamufacturi=ng
lndustries conducted by 035 for the reference yvear 1972-77
bt not for different industries within districts, although
the aggregates have been established on the Tasis of data
abtained for 22 industries considered. So with the use of
this source of manufacturing industry data we are not in a
position to invéatigate either the detailed regional indus-

trial paltterns or by regional wroduction function analysis
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for individual industries. Third, not all input data needgd
for the usual production function analysis have been recorded.
For example, even the data on productive capital input have
not been presented in the report noted above [CBS, 1975].
What is given there is only the data on fixed capital and
financial position. The total of these two could bossibly
be a feasible approximation for the "total invested capital®
but not for the actual 'productive capital input' in the
year under consideration. While we may examine the data of
"total invested or investible capital® for a statistical fit
to examine how fer it could be used as an explanatory input
variable, but we do not have much reliance on it for its use
as a substitute for the actual capital services consumed in
the production in that particular year. Fourth, data recor-
ded in the report cited [CBS, 1975] are not always comparable
over districts (or industries) because of their arbitrarily
varying coverages. For example, the data on wages paid to
labourers suffer from this kind of incompleteness. Some
portions of labour inpui are stated to be nonpaid workers,
but possibly they might have been paid in kind in fhe form
of meals, &lothing, lodging facilities, etc. As the recorded
wages do not include even imputed values for these supporting
expenses in kind related to nonpaid workers here and there,

we are again not in a position to place much reliance on
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such wage data even if we use them in the analysisz. - A4 few
more proclems can possibly be 1isted. PBut we do not want -to
wake this review bulky with such negative aspects. 411 we
want Lo corielude here is that our theoretical model framework
is subject Lo revision to suit the situation. Despite the
revigion of the model framework it will be possitle for us

to obtain usefud findings of interest to regional industrial

plenning in HNepal.

Mention of ad hoc industrial surveys conducted by the
CES has alrcady been nmade. To the best of our knowledge
there have bteen three such surveys in recent years with the
reference years of survey as 1965-65, 1972-73 and 1976-77.
Ol these the first survey renort was available neither in
rublished form nor in memeogravhed form. The last survey
results are s5tlill bheing processed and its reports are yet to
appear. Only a nimeographed report of the 1972+73 survey
results came out in 1975: We have no alternative mat to ana-
lvse the menufacturing industrialisstion petterns with the
aid of data presented in this report. Nor we cen make any
comparative study over a palr of time periods on details of
nroduction relations. Ewven the detailed dats by industries
are nov available in this report. The only awvailable data
are: {i) the aggregste of 22 manufacturing industries by

districts and (ii) the national total of all districts by
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those 22 industries (to be called activities). Though these
two aggregates were obviously built up from individual firms'
da t a for different industries, the district totals industry
by industry are not availeble. Regarding the coverage of
industry, only the registered firms are included in this
survey. Thus we are in a position to analyse only the two
types of aggregate production functions on the basis of the
variations over (1) districts and (2) industries (activities).

The first will be called the regional aggregate manufacturing

production function and the second will be called the national

industrial activity function. These are proposed to be fitted

only with a surrogate of productive capital input K', in the

absence of actual data. We shall actually put K'= E + D,
where E = the value of energy consumption including fuels in
the year of reference, and D = the value of depreciation on
fixed capital in the year of reference. These substitutions
seem tO be reasonable on the following grounds : capital ser-
vices can be thought to have strong positive correlation with
the energy use E and the fixed capital consumpfion, in thg
form of depreciation D, can be comparably added to E, so that
the sum can be used to stand for a surrogate of productive
capital input K'. It should bernoted here that there are
classical comments [Walter, 1963] on the dificulties of using

even the usually recorded productive capital data. On the
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Fface of those comments we believegthak our surrogste voriable
could be a better -indicetor of actual capital gervices vari-
Hblef It should pe emthasizes that because of the partizl
nature of the Tixet capital datz, it can never be uset as a
substitute of actual caplzal services input in production.
Koreover, aggregated fixed capitel data over different indus-
tries at different locations are not very meaningful, because
the industry-specific fixed canital holdings become non-—
corperacle when aggregated with wvarving induﬂtrﬁniies at
diflerent locations. Yo the fixed capital data‘aTe nore in-
spporonriate as a substitute {for capital sﬁrvices for the
estimaotion of the regional agpregate prc&uction function,
compared with the estimation of the natiangi_activity funec—
tion. %e shall however try thé vériable, say, K = total
invested cepital {(=um of Tixed papi tal and the total source
of finance), an altermative to £ ', as a substitute for
"productive capital" and accent whichever relation gives

the belter statisticel fit and at the same time economically
consistent estimates. In the national activity function in
which incustrymixes are absent, we shall also use X as =
variable inducing azolomeration just as we have used B as
localisagtion-inducing variable. The cistrict size is however
neutralised for compzrison by use of the geographical area &y

while the industrysize will be neutralised for comparison by
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use of the labour data L. Thus granting the revision of the
model framework with the surrogated productive capital input
K' (alternatively XK ) and also using the labour input L ;nd
output Y, we propose to fit the regional production functions

with the use of the following input qualifying variable:
(E/A)
(2E/2A)
localisation performance variable) and also the national

= location factor of energy use (or the

activity function without this variable Q.

These two aggregate functions would be useful in ana-
lysing the over-all manufacturing industrialisation patterns
by regions and by activities. The details of regiorial pro-
duction relations for different industries could have added
more meaning to them. But unfortunately we do not have the
breakdowns of data necessary to permit detailed analysis. We
shall however try to find out the regional industrial pattern
and growth on the basis of the only available data on the
number of factories by industries and by districts given toge-

ther with the year of establishment.

3.2.4 Regional indices of technical efficiency (or, the
Joint productivity indices of factor inputs).

It has been already mentioned in subsection 3.2.1 that
the varying regional technology specialisation leads to vary-

ing localisation performances at different locations. In
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this commection the role of the localisation gualifving or
performance varlable 4 gains importance. With the introduce-
tion of this variable and with the ¥nowledge of interaction
ont the factor inputs ¥ and L through the estimation of para-
meter £, we have naw two types of factor inputs, namely the
gquality adjusted factor inputs Kﬁ'and L% where K = DA K and
L7 . QA L, and also the actual factor inputs ¥ and L in the
comparable measurement units (i.e., the unit of L). Thus two
winds of productivity measures indicating the individual effi~-
clency of a single factor input are now possible. Denoting
by x4 = K, X, = L, and xﬂ* z'K%, xz* = Lﬁ, these two
productivity measures of any single factor input can be
written as.

Pi = foi = productivity of the ith facter iaput,
(i =1, 2}, as per usual concept.

F,*= Y/x¥= productivity of ith quality adjusted
i 1
factor input.

, . # . R .
Denoting, @ = Qﬁ = logzlisavion performance factor, clearly
5§

we have,
L R .
i = P;C'{ L] (5;2&)

For the two model formulations, we have the following mean

P

values of factor inputs as showsbhelow :

_— . _ A e &
CD mean wvalues X = Xq X
.. 5 Vo £
E " *

bt
= ) K


http://www.cvisiontech.com

- 173 ~

-1
CES mean values: x, = [8 x1"/3+ (1-8) XZ-P] 4

X [efx;g/‘j- (1- 8)(x2*) 1 VP

FQ X . e

Whatever be the model formulation, we have the relation

3 ¥*
X, = Q Xq
for joint measures of factor inputs, a similar equation to

the corresponding relation of any single factor input, namely
*
%* = qQ X, i=1,2

So, by an analogy, from relation (3.20), we shall have the
relation (3.21) as

P = P* Q* vsee (3-21)

If we are in a position to define P = joint productivity
index of factor inputs Xy and X5y then we shall automatically

have:

P* = P/Q* = Joint productivity index of quality

factor inputs x;e and x2
In order to formulate P, Pal and Saha [1981b] examined the
concept of technical efficiency as given\first by Farrel
[1957] for the production relation with two factor inputs,
capital and labour, only without the incorporation of vari-

able Q. Farrel [1957] has however defined the concept in
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corparison with a production relation that can be called the
frontier procuction function. In the Frontier production
function we have & kind of unattainable minimum of factor
inputs that would ideally be necessary to produce any parti-
culsr output and the actual factor-insuts to produce the same
outout for any corvesponding observation will always be highe;,
maintaining however the same factor intensity ratio in both.
The ratio of this ideal to the actusl wvalues of any factor
input is taken to define the technical efficiency index for
that observation . In this scale, the ‘ideal value of techni-~
cal efficiency index is unity and all values are less than
unity for actual ob2ervations. VWhen the efficiency measure
could be obtained with such a frontier {or ideal) production
Tunction. We shall call 1t an absolute technical efficiency
measure. Ab the scatter of observations in relation to the
frontier production is one sided and alse a5 there is arbitra-
riness in the relative position between the scatter and the
so~called function, the determination of such a function is
difficult and questionable. BS¢ the technical efficiency mea-
sure of Farrel [1957] is modified and used by Pal and Saha
l1981a, 1981b] by replacing the frontier production function
with the ususl average production function hawing the both
sided secatter. We ghall c¢all this modified measure the rela-

tive technical efficiency index or simply the technical efii-
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eiency index. In this memsure unity is the central value
pepresienting the aversss level, while the values above and
below unity represent relatively rnore and less eflficient

Phgervations respectively.

With the changed notations the average production
function witk two explanatory variztles X4 and X, can now
be written as

1"‘1‘
v o= ¥x' (3.22)

a

i%hile thet with three explanatory variakles My ¥y and O
5 given by
:-"'.,-H-
vo= Y (=) (#.23)

i shzll dernote Farrel's technigal efficiency index hy [
and I corresponding to production functions {3.22) and
3.2%) respectively.

Fnliowing the line of arguments given by Fal and faha,
We shall row exanine bhelow Farrel's technical efficiency
measure. 45 the slgebraic ntructure of function (3.23) with
%g:,]* anc :»itg% as explanatory variables 15 same as that of func-
#ion {3.22) with x, and x, a8 explanatory variables, we shall

maks such an examination with reference to relation {(35.24)

ihel i
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Denoting,

/A

*

o
z,0 o= oxF /Y Yo 1=20,1,2 4.s (3.24)

The production function{(%.23) can now be written as given in
{%.25} helow:

T2

Z

1 = o

Y
y'" 2% (2" . o fom

Yt e w=p
= y”h [5{31*) ‘P+ {1-'5}(22 )P] P: CES form
(3.25)

In the graph given below we have represented this function

by ¥ {called the isogquant for unit output) and any arbi-
_ *

trary observation is denoted by the peint A = (Z.I*, Zy )

i

z* i )\M The line joining the
point A and the origin

O outs the curve at

* *
B = ::_4?1,1 . 22}. AC and

BD areperpendiculars on

the Z’s*“ axls. According

to Farrel's concept of

* 4 .x OB
. (F is given by) ¥ = ——,
o OA
[

|
g technical efficiency,
!

o
:—j
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oy A s
a4 CE  OD  ED o Z, Z
nce sy = Oh = hh oy we have, 1I' = - T T s
rf:,.l z
# o
| Z, Z, |
and als0,  eees = e . (3.26)

7
: ' 2
LT

- . i N 'H'
hs Z,] ’ '!2 }is a point on the curve M¥', it satisfies the

relation (3.25). 3o in D form, we have

PR \ 8
1fh* n.){. Ia'r Z'} i
A e
| L3
..\ Z{J
W ?-ﬁ- =
* 4 et -
= ¥ z, L ;) by use of relation {3.25)
! , _
Mo % &
. 2_2 },'iﬁ* Z* gm)
- 2 3
=2 el
-
z % & T
] A ¥ *
2
2o
{0 Ln Y 1/ %
il&l’ —1 = ""%{_""‘ 7 /h ZD e (5-2?)
ZE

Again following the same line of argument as above we arrive

at relation {3.27).for the CLES form alsoc. Then

- ~ 1
* *
E‘*“ “-7'2 1 . ¥ > » ‘i{*

8]
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1,
# oI

. _ N Y o ’ e
l‘e‘l, F = |i 1 ¢ L3 ] (3-29}
Y
A A

where, ¥ = ¥z, x,, 2) denctes the functional value corres-
ponding to the wroduction function {3.23). In relation {3.23),
the parameter .Y is determined from lhe average condition.

So the divisjon of Y by ¥ in.{E‘EB} Just mekes F* an index.
Pecause of the avresrance of x;+in the denominator of relation

, % _ #
(%.28) 7 can bhe taken to be the productivity index P compar-
* .
ably with the definition of productivity Pi This comparison
e

is rather exact wvhen A = 1 as taken in Farrel's exposition
(to be exact, A' = 1 in Farrel's). Then by relation (3.2}

the joint productivity index of factor inputs, according to

Pzl ant Saha [1981b], should be

, a*
ifi%l#m. . (3.30)

*o

which i again conmarable with the usual definition of produc-
tivity P;» If we started with production function (3.22) in-
stead of (3.23), then we would have arrived at the relation

(%.23) instead of relations {3.28) or (3.29) i.e.,

(Tf )y}“ | v 1‘/'
o= H_ﬂé___q = g (3.%1)
o
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Qhere ? = %(xq, x2) denotes the functiona} value correspon-
ding to the production function (3.22). 1In fact Farrel did
not introduce the localisation performance-variable and he
arrived at P' as his measure of technical efficiency. Thus
we have now three measures of technical efficieﬁcy P, P* and
P' with the relation (3.2{) conmecting P and P'. Pal and
Saha [1981b] has also proposed that one can as well choose.
power functions of these indices by the corresponding scale
parameter A* of A', denoted respectively by S, S* and S', for

the three measures of technical efficiency. Thus, we have
* 5 Ak 1
s = P, %= (F) ama s' = ()
The connecting relation between S and S* will then be (3.32)
instcad of (3.21) i.e.,

s = ¥ ¥ ves (3.32)

# * *
with T = (@9 = (Q)KK . If we take the logarithm to
convert the relation (3.32) or the relation (3.21) into linear

form, then we will have the same relation (3.33) for both:
InP=1InP +1nq
* *

or identically, 1InS =1nS + 1In T ces (3.33)

whatever be our choice of the ‘imdex form, whether S or P, the -
relative ranks of different observations will remain unchanged.

Only the range of values of S will be lower than that of P if
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the return to scale A is diminishing, whereas it would be .
higher for incressing return to scale. If there 15 a subs-
tantial departure in the wvalue of A% from unity, we prefer

to choose 5 instesd of F as a measure of technical efficiency
80 that the nature of the return to scale parameter is rightly
reflected in the distribution of 5. ¥hatever be the syatem
Pal and Sana [1981b] have shoym that S' (or P') is very ¢lose
to 8* (or P*) and also that & {or P) is similarly away from
both ' (or P') or 8° (or P'). This will be tested empiri-
cally from the correlation metrix of 1n 5, 1n s¥ and 1n E'
In addition, they put the following arguments in favour of
the ‘above memtioned claim. From relation (3.29) or (3.%1)
corresponding to the production functions (%.23) and (3.22),

we have

3
in &% = In¥ - 1In 7Y

e
i

i} {3{1! xzy @}

t [ . L
and, 1nd = In¥~-In¥ : Y = Y(}c,],x2:]

43 “both '?’Exqg 5 2) and ¥ (xﬂ, xg} give the functional
sstimate of the seme Y (with good statistical fit), both InS"
ard 1n s’ appear to be comparable rendom terms in the statis-
tical fits. A8 such 1n s* and 1n S‘ are likely to have a
strong relation betwesen them. IPurther it can bhe tested sta-
tistically that A (= A" + £A%) and A  are not different so

* #*
that the role of T = Qxh in the three wvarisble case 18
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taken care of by the factor inputs themselves in the two
variable case. So, although Q is not explicitly introduced
in the two variable case, quality adjustment is implicit to
allow fér the existence of significant departures in the
value of A' compared with A*. Ve notice that 1In T" is
proportiongl to the explanatory variable 1n Q and in rela=-
tion (3.33), we have 1n S as the sum of this term and the
random term 1n S*. As such In S 1is expected to have a
poor relation with 1n S . As In S' is a comparable random
term like 1n S*, the relation between 1n S and 1n S!' is
also expected to be similarly poor. Thus Pal and Saha
inferred by theoretical reasoning and also empirically tﬁat
Farrel's measure S' (or P') is not an‘appropriate measure of
technical efficiency\far instance of significant localisation
performance factor T (or Q) with significant {A*. Rather
one should use S (or P) for the joint productivity index of
factor-inputs; as the technical ;fficiency index. The factor

S¥ (or P*) will then be called the internal technology factor

¢ * fr.
of efficiency, while T (or Q") is already referred to as the

e M SN

localisation performance factor of efficiencz. From the above

reasoning we infer that Farrel's measure S' (or P') is better
called the internal technology factor of efficiency. This
measure S' (= P' since A' = 1 here) has actually been used

by Arrow et al. also for comparison between two particular ~
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observations, namely Javan -and United States for their
statistical fit with internatiunal data. Their definitions

of y and Y, (efflci@ncy value for Japan and U.3.A.) are
identical with (Y 5. } and (Y % 'so that their relstive messure

? 3",
can be written as —¥- = qu « Arrow et al., [1961] end
2]
1 u

Farrel [1957] had put forward their reasoning (or reasons}
for their messures FSIL= YEJ) and 8'(= P') possibly indepen-
dently, without noticing the harmony 1n them that comas
through the relation (3.31} as deduced by Pal and Ssha [1981%].
Barlier work by Pal and Sshe [198%&'in fact used the index
like 8 1in their distrigt lewel regional study for India.
Finding the unsuitability of the index S', they later [1981b)
devised the index & (or P) which seems quite appropriate for
reglional analysis in view of the recognition of the localisa-

tion pet formance factor of effigiency in it.
*

k1S x X
ite actusl factor imtensity index 27/Z2) = - = = is
o
ng

held the same as the isoguant factor intensity 1qdex-11- =
*

> X
_...:.l\.- = — in relstion (3 25) whigh i3 used to deduce the mes-

x5 xé
sure F* in relatian (3.28). Thie index of factor intensity,

namely

i

Xq e
¢ ;E =

G-}fill ) - (3.34)

')
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measured by Y in relation to the geographical area 4 of a
unit ol observaticon under consideration. %When we examine
the mamuiacturing activity size in relation to the economi-
cally actiwve ﬁcpulaticn size of the unit of ohservation,
then what we get is celled the relative concentration index

of manufacturing activities M. Tius we have

Rr = Eﬁ}figﬁj “ae {3.30)

where D is the economically active populstion.

While these two indices can be analysed separately,
we shall also construct & composite index of concentration
of manufacturing activities, M, following the formulae ceve-
loped ¥y Pal [19%63z, 190D, 19717 in connection with his
studies on India and South India. According to him, the
abtsolute and relutive indices are generally concomitant over
different units of observation (i.e., they have a high posi-
tive correlation) and only 4f there are- a limited number of
cbhservations nay there be discordance in the values of indices
because of certain locational peculiarities. Fof example in
a soarsely ﬁmpulated‘érea without having the possibdility of
arricultural production, people may have to be dependent
entirely on non-agricultural activities and in such a case
its M value can be non-incomparably lower than the corres—

ronding Mr value snd this Hr may even. be higher than such
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values of highly inmdustrial areas with high density of popula-
finn. In sucl a case, a ranking of the areal units of olser-
vation would hardly hé rosaitle by theirlHa or, Mr‘ S0 thers
is a need [or g formulation of a composite index M, moderatings
the values of toth Ha and Mr » But before thal the statistical
distrivutions of woth ia anrl ET are te be checked and at the
instances of qissimilar distributions we have to tske suitably
tranaformed indices (mathematically transformed) so thaf any
refationshin that axists between the indices c¢an be devicterd
by the linear correlation coefficient of the transformed indi-
ces. Are we have however %ried to obtain an improved linsar
correlation coefficient with certain known transformations
mxfthat transformmation on the indices is accepted whichever
gave tane highest value o the correlation coefficient. In
fact the square root of the indices gave the best result for
Fepel.

Sunpose the transformed indices are denoted by

3{.?:\4@5?;, Xp_rﬁ‘xi'?.r
the meens of x, and %, by X, and X, , the corresponding
standard deviaticns by T and O respectively; and finglly
the linesr correlation coefficient between Xy arnd X5 oy I'ios

they the composite index ' is given by


http://www.cvisiontech.com

- 185 -

3
. =
M = e

o Ey ot X

which is equally correlated with the constituent variables

Xy b Oy,

x, and Yo e This' common correlation is given by

mq,.*—i—u-ﬂ.&-l—!—w 2 -
r = J-g (‘l + r"JE)

The critical value representing the national level, of any

location factor 1like Ma or I, is always unity so obviously

% = 1. In order to maintain this standardisation of unit

woritical walue for ocur composite index of marufacturing

activity M, we have chosen 1t to be proportional to ' whers
odiiebe:

U + Cr LR | {5‘5?)—
4 2

M =

| B2 X T O %N
= | - — |
- S 1 + CIE i

This change retains e rroperty of egqual correlationship of

the composite index M wilth *a g %y e Thus we have

FOT Ty, T Tk, T ~f§ (14 235)  -es (3.38)

clearly a nigh value of Tyn corresponds to a stiil higher
value of r, the common specific representativeness of any

constituent variable in the composite index.

Marmifacturing activities do not cover, as mentioned
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already in cection %.1, 211 industrial activities of a
distrizct. In “wolb all Jdistricts of HNepsl do not have rami-
fagwuring sctivicies vwhile we leesrn Lthat from the pomzlation
gensus dota of 1971 diztricts without any mamifacturing
activities do hove concentrations of individual lawour. In
the abgence of outmit dava, the industrial activitly size

czn be2i be measured by these industriz) lakour datz, atleast
partially. Thus likewise the construction of M we shall
first construct the composite index of industrial labour,

A
.‘L

¥y glven by

.

. + K* Lo af-x-lt-
3. . .
. o T 1 e
M = i ‘;“"—" ""*‘% W {_A}oﬁi})
71 2
WEDD
NS

= abaoluts concentration index
of industrial lsbour

¥

1 = ¥y
1 = (x, }

A

= relative concentration index ol
industrial lobhour

; # * : e s . . L
and, 07 and g5 are the standard deviations of x,  and i, .
L ~

. E
A8 the index ¥° is not based on ouftput datz, we have
Finally constructed the composite index of over-all indus-
trial activitr, T, bW the some principle on examining the

i

relationship belween M and M . Thus we have
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Tprgee M+ LT# _
I = e "-fM .o {(3.40)

U

clearly, in this construction, the level of over-zil indus-

trial activity is Jjudged not only by the concentration of

industrial labour tat alsoe by the mamafzeturing output lewvel.

5.3 .Statistical Ustimations and Tests

RN R N

fecording to the CBS survev of 1972-73 there are sbout
2474 registered manufaéturing factories hel@ngiﬁg o 22 groupsa
of industries considered (See Table 3.10)} which are distribu-
ted geograprhically in about 38 districts (see Tahle 3.9). Tne
remaining 37 disiricts of Feval are not having any mamiface
turirg activities. A5 the districtwise hreakdowms for
different industries. are not made available in any pablished
or mineozraphed reports, we have been able to exsmine the
gtotistieel fits for the regionsl ageregate mamafacturing
rroductiom function wiﬁh the available districtwisze data of
38 districts. Tirst of all we have tried out statistical
fitting of estimating equations {%.17) =and (3.18) of
Fection 3.2 developed through the help of market conditions,
with and without the localisation qualifying variable Q. In
thegse attempts the vealue of multiple correlation coefficient
(22} were very low {below 0.72) and the estimates of the CES

parameters o becane negative which is inconsistent on


http://www.cvisiontech.com

L0

economic grounds.  The incompleteness of the wage data recor-

ded must have somethins to do with this kind of inconsistency.
It is also possizle that the assumed market copdition-restric-
ted imperfect, including perfect (refer to equationw15h) «

does not hold good in actuality.

Then we tried to fit the CES form through equation (3.19)
of Section 3.2 and the €D form (same az the equation (3.19)
of Section 3.2 with 8 = 0}, with and without the localisation
verformancs varlable Q. To decide on the cholce of the

surropate of capltal services, we lried with the following

three glternative variables:

K' = E + D (in thousand rupees)
‘E' = invested capital {in thousand rupees}
%' = fixed capital (in thousand rupees)

The estimates of the parameters and their standard errors
{inside parenthesis) are presented in Table 3.1 and Table 3.2,
without and with @ respectively. A comparison of these two
tables reveals that the vzliues of R% are lower 1in Table 3.1
thar. the corresponding values in Table 3.2, and trhese depar-
turés are more pronounced with the use of X and K' as the
surrogate of capitsl services. Again the parameter associated
with variable @, nemely A¥f, is generslly significant at 57.
level of chance {(marginal in case of the CES fit with K').

o

50, we draw the inferonce that the localisation performance
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variable is a significant explanatory variable and as such

it capmot be abandoned, particularly if\g gr“ﬁ’ iz to be
accerted 3 an alternotive for the surrogate of capital ser-
vices. But on exapination of the estimates of the paramster
G, we notice inconsistencies having negetive values [or very
low value in one case) if E or ”ﬁl is uzed as the surrogate
variable. These inconsistent values and also the corresnon-
ding lower wvalues of Rz in Table 3.2 prevent us from accenting
cither T ar R as a good surrogate of capital services. The
remaining variable K' does not show any such inconsistencies
and also the statistical it is fourrd to be best in this case.
50 we accept K' as the surrogate varlakle for the capital
services. Again as the value of parameter A¥f is significant
with the (D form also, we camnot asbandon the variasble O along
with K' in relation to the statistical fit. MNow as we compare
the OO and CES Torms the value of RS is slightly lower with
the CD form, tut the B - value 1s not significantly different
from zer»r, 8¢ we should sbandon the guadratic term of the
equation {%.12). The fact that both A L and o are relatively
more significant in CD form than in CES form indicates that

it iz all the nore appropriate to choose the CU form for our
localisation analysis., A4lso the parameter § is never signi-
ficant with any of ocur choices of the surrogate variarcle.

A alrendy observed, the estimate of the CES parameter is
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Table 3.7 1 Different atatistical estimates for the regional aggregate mamifac-
turing production functions without the localisation qualifying

variable.
Harrozate c:f“‘“'“‘“""?‘u‘ﬁé:"‘“““; - 7 ' T e
capital u tional R~ In Y A a g
services form

U BRI -3 DI &) JUNRN ¢S DUNESN () ORI (- DUSUUNIN 2 DUUNIUNL ¢-) NUS
1.71  CES 0.89337 - 5.0908 0.83448 0.53251 -0, 11175
(0. 3351@ {0.05456.  (0.18091) (0. 06858

¥ = E +D o » - U N —
ch C.88501 5.0183 Q.843%19 077104 -
(a. 3@33) {0 .05558.} (D 109&0)
- CE‘i D.?Eﬁ‘lz 48645 O. 856@ -0.*}0722 aﬁ-,hﬁﬁﬁfy
K ' (0. 5087) {O. @amc}) {D 28598 (G '26265)‘

i) D 0.729% . 4.8505 0.82564  ©.23091 -
(0 5255) (0.085’11} (f} 22545}
CES G.-70235 £.8301 0. 81696 . 13;99 e.mazm
i (0.5853 (0. owﬂ (0-21463)  (0.12144)
el ) &0 0.70005  4.9995 D.B4066  0.10680 _
) (0.5528 (0.08973 (0. 16_)03)

e m e R B I M e i T



http://www.cvisiontech.com

vable 3.2 ¢ Different statistical estimates for the regional agaregate manifacs
turing production functions with the localisation gualifving variable.

e e W T e T e Al Ll 1R - e e i R R

Surrogate of . B N
capital u tional R® in ¥ A o B N
services

DU S RO £ WUyl €Y BUNUN £’ DUNSUUN C) BN ) B! ) WERIEUN ) WISRN ) B

1.71 CES 050425  7.0182  0.82979 0.29281 0.05%64 0.30803
. 5 | (1.0675) {0.05254) (0.21359) (0.07229) {(0.1591Q)
¥ =T+ T

Pl A W e X m a u ey ks —. -y

S E R L

cD 0.90264  7.2959 0.8%251 00,3494 - 0.3569,
: {0.9719) (0.05207){0.19813) (0. 14380}
o) e s a4t b e ‘ o A SR B 8+ R e e 5 i e s A B e R BB R e et o i g
i) .
= 16.76  CES 0.89848 . 8.598%  0.8%455 «0.20550 0.18687 0.56637
: % (0.6395) {0.05503) {0.187%5) {0.17687) (0.08259)
( in‘.-"t"%S“tEfi s u,’..,.._._.._- "‘#—q.‘ e SRms R e e s e
capital ) 3] 0.89475 8.7370  0.82246 -0.08547 - 058764
(0.6269) {0.05391) (0.14923) {0.08532)
5.90 CES .0.80046 8.7220 - 0.82569 0.04557 0.0657h 0.5946%
rd (0.6143) (0.05532) {0.13087) (0.07340) (0.07673)
{ fixed e e et e S e
capitzl): o 0.BHMBY  8.8136  0.81904 -0.02745 - 0.59%20
{0.6000) {0.05467) {0. 10200} {0.07650)

I R P R R
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Tazle 3.3: Different statiicel estimates for the national Industrial

activity functiqs.

‘q—‘z:r‘rfpfa—h'é (:;f AT X aﬁﬁ_é—_» m—m ¥ Bk 4w e Ak ik A e R AN R ke - — o
capital. U tional 2 1n ) A o §
zervices form ' o o o

SN & P DU -3 B & ) B O PR3 BpU B v TR €:) N

171 CES C.B44%  2.7093 1.08754  0.52690 0.035%1
| (0.8125) (a.11?25} (0.28304)  {0.09950)

¥ = B + 1 ' ""‘.“‘"“‘“’“““”‘"‘“““*‘"“‘""‘"‘“‘ - S o
3 B 2.2710 1.09431 0.43809 -
(O 7865) {0.11300) (0. 12899}
16.?6 CES 0.814 1.4163 1.18466  0,3290 0.01307
® (0.9078; {0.13355) (u 26935) {9 oaDJ5}
{investel TR e e s e o i
capital) o 0.813%F 1.4104  1.183%39 G.35149 -
(@ 8836} (a 1398?) ta 156233
5.90 CES 0.805@  1.4642 1.18301 0.28242 -0.06326
e (0 9362 ) (o ?;?3&) (a-azaﬁﬁl (0.12232)
':f'é"‘/h{—‘;!.- T g A ol B v R PR SU
ceolbal CD 0.78110  1.4153% 1.48138 C.34653 -
: (G. Gwﬁﬁ) (0.13&63) (0.18217)

- R L ———a e R, e R e e

e gim kA & e b ks
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inconsistent even when we try to estimate it through the usem
of market condition as in equation {3.17) or, (3.18). There-
fore we can conclude with convietion that the CD form is zood
ghough fer our purpose 0f localisation performance analvsis.
Thus for our subsequent analysis we shall refer only to the
CD form with the surrovgate variable X' and the localisation
performance variable Q. This equation 1s given below in

{%.4%), we way also
Y o uTh. 1730 (K TEETT 1 -EE523) kTIOR8 435633

7 ‘.ll (3"'{""?}
Bo= 0,9%007, N =38

£%5= 1.75053 (dezree of localisation economy)
contrast this equation with the one without the variable 0
given below in equation (3.42) in connection

. (3.42)

o
¥ o= 151.1525 (K

R =0.94075, N= 38

with the megsure of technical efficiency. The degree of
iocalisation gconomies is estimated to be about 1.75 from
the equation (3.41) which is statistically quite significant

at a lavel of chance much less than 5 per cent.

Wext, as the variable Q.is not relevant for the natio~

nal industrisl activity function, we construct omly Table 3.7
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for the égtivity function analogous to Table 3.1. Here also
the best staﬁistical fits are obtained with the choice of KT
a5 the surrogate variable for copital services. Table 3.3
alse reveals that the B - parameters are not significant in
all the cases. The value of RO for the €D fit may be slightly
Tower than its CES fit with the use of XK', but the ¢ parameter
ig more significant for the CD fit. As such we choose the CD
#1% with K as the surrogate variable for ocur subsegquent
analysis. This equation is given below in egn. (3.43):

% = 9,689 {K'mj_j 1-59%?)1 .09431

e (3.43)

R = 0.92381 sy N = 22

ext, we vroceed o construct the regicnal indices of
techrical efficiency. As the value of A" 48 much below unity,
we shall Siwfer to use the éystem (s, 8%, T ana 8') rather
than the system (P, P*, o and P') as defined in the sub-
section %.2.4. To prove that 3' is similar te S* and both
are widely differenf frﬂﬁ S, we shall first examine the corre-
lation matrix of In 3, In 8% and In 3" given below in Table

Ay which will be the some as

Table 3.4: Correlation Matrix of In S, In 8",

and 1n 5'.
Y An ST In 5’
1,000 57961 52709
BP9 T 1 «DCGO00 « 91100
H2709 «914100 1 .00000

L R o B R e R e R e e R e e Y
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e ot
that of In P, In P and In ' + Denoting the Fisher's Z ~

o . 1+ ¢ ) ' A
stotistio, 7 =n% in ﬁ{::;}, by 2, Z and 2 respectively for

o= 1. ™ e 1 L 1
* Pin o yina® v Tip S,1n 8t Fin 3, in 8%

we get the follawing t-statistic for pairwise comparisons of

correlation coefficients, i.e.,
£ {2, 2%) = o.n, (2, 2') = 5.15, £ (2, 2°) = 4.7

Since Tyy 81,1n S* is significantly well above both the

pificantly different from Ty g j,ax Our inference that g’

*

is zimilar to 37 and both are much away from 5 becomes statis-

tically wvalid.

The equations (3.41) and (3.42) show very good statiz-
tical fits in terms of R and the related over-all homoge-
neity parameters A and A are not significantly different
{the corresponding t-statistic is 0.205 only). But the
parameter ML is significantly different from zero {the
gorresponding t-statistic is 2.{;82.3 which implies that the
role of the localisation performance variable { should be
explicitly considered. Thet means the strong relatvion between
In 8% and 1n 5" is to be expected under the above noted condi-
tions consideration alsoj; and if the role of 1 exists, one

simply measures by 8' only that what S” is supposed to measure.
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5S¢ ot the incidence of Lthe localisation performance factor

4

.

T* = El’uL s The eoirrells measure 5' cannot be the over-all
technical efficiency index. As The measure 37 could rightly
be callied the internal technofi‘cgf Tacter of efficiency, the
measure 5 should better be termed similarly. Here comes the
imoortance of s over-all meagure of techniegl efficiency =2

as developed by Pal and Saha.

Rl B

It is to be noted that the measures 5, 57 and T are

related through the linear relation (3.%3) of Section %.2.

e,
L

To find *the relstive importance between 1n 8% and In 7 in

<t

explaining the regional wvariation of 1In 3, we ghall consider,
next, the correlsation matrix of these logarithmic variabhles

in Tainle 3.5 helow. Tf we now fit the Kendal's [1939] central

Table 3.5 : Correlation Fatrix of InS, 1nS¥

an

gl In L.
1n & 1n 8% in TF
1« Q0000 57961 83176
579 100000 SO2971
3R PE D297 4. 00000

R R N i o e M R L e I el ]

axls which iz the line of closest fit through the scatter of
points {district observations) in the three dimensional space
of {In 2, 1n S*, 1n T}, Then the correlation coefficients

Pt

- , . ) . # -
of this central axis respectively with In S, In 5 and In I
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can be estimated €0 be as follows:
r, = 0.59995 , Toy = 0.5877L  and Py = 0.82015 .

4s the In S is practicelly coincident with the central axis

{ which is expected because of the stated linear dependence},
we can measure the reletive impaftance of the factors $° and
T" by the relative share of réi and ré* in explaining the

regional variation ¢f In 5« That iz, we have

- = +3%04  end - I = L6639

30, we can conclude that in Nepal the importance of the loca-
lisation performance factor is twice that of the internal
technology factor in explaining the regional variation in the
over-all technical efficiency for the aggregate of mamfac-
furing activities. The analysis with the indices § and T"

will follow in the next ascsotion.

It shonld ve noted here that these types of regionszl
indices cannot be constructed for the natiomal indusitvrial
activity fanction, but one can however compute indices 1like
3' and ¢ for such function. The values of regional indices
5 and " are presented in Appendix Table (i) but the classi-
fied values of activity indlces 8" and ¢ are recorded in

Table 3.5.
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Finally, the regional indices of manufacturing and
over-all industrial activities, M and I, are constructed
according to the formula given in equation (3.37) and (3.40)
of Section 3.2. The empirical treatment of the regional
index of industrial }abour M* was however subject to change
for its regression with M needed in the construction of I.
While M could be constructed over 38 districts observations,
including the districts of the capital region, the correspon-
ding values of M* could not be meaningfully associated for
one of the three districts of the capital region separately.
The regression between M and M* was thus computed for 36
observations treating the capital region as one of them. The
output data used in.the construction of M were collected at
the lfactory site, while the labour data collected in the
population census and used here in the construction of M*
were recorded at residences and not at working places. As
the hinterland relationship is highly pronounced in the capi-
tal region, outstandingly in the national context, the inten-
sity of activities at the work place could hardly be assessed
in M* for separate districts of the capital region. So ano-
malies could be noticed in these three districts on a graph
between M and M*. So the best course open to us was to treat
the capital region as a single observation and compute the

regression between M gnd M* over 36 observations towards the
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construction of the composite index I from M and M*. This
regression was also used to correct the values af-M*. COM=-
parable with those of M, for the three separate districts

of the capital region. Hoting the sctual values of ¥ for
these three districts and the departure in the value of M

for the canital region from the fitted regression line between
M and M%, we made the regression estimates of M allowing a
similer kind of depsrture from the:regression line. These
corrected estimates of M% for the three districts will be

used subsequently. Thus the empirical contentg of the cons-

truction of these reglonal indices are as given below:

I\{i = D-:’}L}%a Mé - 0165{392 \‘m;,‘ “-aon {3‘-#-&-]
r = 0.9021, H= 38.

M = 0.27833 .,/'Ma + 0.72167 \/Mr"' e (%.45)

r 0.956843, N = 75.

L]

PT s QW42159M + OL5784M (3.46)
r = 0.91323, W= 3.

The same equation (3.45)}, combining M and M" was however use
to compute I for all 75 districts. In this, the corrected
values of M were however used for the three districts of th
¢apitsl region, and the wvalue of M for any of the remaining
37 districts without any manufacturing activities was taken

reasonably to be zero. We have thus checked in the following
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two regressions (3.47) and (3.48) that the equality criterion
¢f the index with its constituent variables used in the
émuatidn (Z.46) has not practically changed when considered

over all 75 observations instead of 5.

M o= <0.377 + 1.23140 T ces (5.47)
ner = 0.92342 , W= 75

M o= Q.34906 + Q.70604 I eus {3.48)

The computed values of M are recorded in Appendix Table (9)
whereas that of I are recorded in Appendix Table {10) along
with other indices.

3«4 Regional Analysis of Industriglisation

J.‘-»-i' b Wl D e T g ol B, K R ) SR Ao el

A8 we are not in a position to examine for the reglional
aﬁalysis of different mahuf&eturing activities tecauze of the
llmltatian af the dﬁta, we have to ‘he cantent with such an

analysis for the aggreaate of @1} manufacturing activities.
‘But before doing that we shall however examine the nature of
the netional activity function over the given 22 manufacturing
industries, the names of which are detailed in Table 3.56. The
statistical fit For this dctivity function is given in equa-
tion {3.43) of Section 3.3. 'This function tends to show an
increasing return te scale (lt = 1.09%1)}, with the capital
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and labour coefficients of 0.4 and 0.6 respectively. The
statistical fit is also sufficiently dependable (with the
correlation coefficient R = 0.904 ) here. For the ine
creasing return to scale, one could expect that the cors
activities {with relatively high output levels) are flouri-
shning. To indentify the core activities, we examined the
percentage value share of total national mamifacturing out-
put as generated in 1972-73 and the industries are ranked
on the basis of these percentages. Both the percentages and
the increasing outmut ranks are shown against the names of
industries in Table 3.5. These wvalues show that the cersals
and oil processing industry 18 by far the most important
industry in Nepal accounting for about 75 per cent of total
national ocutput. UNow if the national activity function is
‘fitted without this core industry of cereals and oil proces-
sing (over the remaining 241 industrial activities) we obtain
the following relation (2.49) given below:

§ = as.777 (k040727 1.59273y1.00160 (5 )0y
R = 0.89711, ¥ = 21

In this relation, the return to scale parasmeter reduces to
unity and this clgarly shows that the tendency to obtain the
increasing return to scale (see equation 3.4% of Section 3.7
could be-mainly attributed to the core industry of cereals
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Table 3,52 OClassifjication of marufacturing industries by

Tty technlc._l ui‘lcimcy’ index (5').

l-qdln—ﬂ-—lu—r—wmh.—_-“-u-k »

L SEEEE I A B Lk TR e S R

capitelelabour intensity (f) ane

- a A

blecsification of
tec}:nic al effi-

moderste labour

low labteur intensit
‘e intensity intensity

(@3 1.0}

el A B ke e R b BT o m A O

hizh labowr intcneity

siem:‘ E‘ mde:;c g 55_?‘[ S.;G"j) ';ﬂ { 0.5)
5t 3 1,75 224 Ce:ceal'al& n_:u;l-'_l 1%, Dakering {1.&2%:} 17. Printing (1 .56'5‘5}
- processing . _
) hif:;ﬂ (74.55%) 6, Bonp mamifactures 5s Jeweller & curio manufate
efficicrey T {O.1853) turing {0.16%)
12, #fgnalzcture of Meto-
1lic preducts
(0.E45%)
10 8 {475 21, Hise enginecring _ e e (r men
] il'l’im'}'ﬁ'm" (T.G"'}ﬁ} — 16- Blﬂ Eal{lﬂﬁ (1 -55}‘-,‘)
. coive A ":;.1_{ ol
Yioderate 11, Fetallic vessel - 15+ sz%“tué‘g oF oot
cfficicnoy sanatacture (O, 585%) ) product (1 -2@%}
‘%‘:I:-i S:lrf Wlllinr(j .DSE.-@) —h
G0 (1 fe Footwear manufac— 20, Jute processing  10. Yom & Tew 3. Iatch ramufac-
ture {0.25%) (3.57%) tile {C.0135) ture (0,396
Lz Cticionory . . . .
G Blirosency 2. Ice crenm mamm~ 1%, Brick & Tilec Ty Cap maliing Je depair works
Froture (D.0ZH) IEE“;IZUf.E\?Gf*}JUrC {2.02) (2.06%%)
R
0. Susoe I‘Efl"ll”,‘..’. ’ Te CE&I‘:[Z‘-EJE;"EL&:‘.}:J.W £, Teag=chezt manu-
£ rgg-f L0205 facturing vorks
A - (..15%)

LeBa - Pipuwes within poronmihesis indiczte the rercentagzs wlue share of toisl nstional menufacturing

outpat in 1972-75. Ilncreasing oubtput Tanks on the bisiz of the norcontoges are shown zgeingt
the mames of industrics,
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and oil processing. In both the equations, we have almost
similar values for the capital and labour ceoefficients. The
value of the dabour coefficient is however higher than that
of the capitsl coefficlent (0.5 against 0.4). Since we have
h' =28+ A1 - ), we can conclude that the percentage
growth in output 1s contributed more by the unit percentage
change in labour than that in capital services indifferent
industries. But if we examine the increasing output ranks
denoted by Y a8 referred to in Table 3.6 in relation to
the capital-labour intensity index ¢ and the technology
efficiency index S', we get the following relation (3.50)
which tells that industries with higher ocutputs have higher
values of ¢ and 8'.

3.15085 + 3.010963' + 6.04581 8 ... {3.50)
(2.660%34) (1.29548)  (1.53033)

R = OC.71374, N =22

3 - = ‘\6'? E ] - . = -.D"!BB
nqq 15435, IHFS‘ 35723, rﬁs* 7

In this relation, the regression coefficients of both 5' and
# are significently positive, though @ is more significant.

Eut the regrassion coefficient of s' no longer remains sig-

nificant if the core-industry of the cereals and oil proce-

ssing is sxcluded from the statistical fit as showm helow

in pelation (3.51). The coentrast of equations [3.50)
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L.7430% + 1.88447 S + 5.823610 (3.51)
(2.48915 (1.33846)  (1.36905)

4

0, 72085 , N= 21

o
i

i

068502 , r o= 0.24404, v = 0.029%1
¥ s
cand {3.51) again shows that the significance of 5 in explain-
‘ing the increasing Dufgut ranks 1s only achieved with the
incorporation of the core-industry of cereals and 0il proce-
seing. Both the eguations however tell one thing in common
that higher capital-intensity has generally been concomitant
vith the industries having higher output levels, even though
the percentage labour change has been a greater contributor
to. the percentage output charge compared with the percentage
capitel fcervices chenge. Iri other words, core industries
have been more capital intensive even though labour happens
10 be an important explanatory variable for output variations
over different industries. The details of the classification
of industries by both ¢ énd 3" ‘have been shown in Table 3.06.
From this claasifidatiﬁn thE”ﬁérealﬂ and oll processing
indugtry is the only industry in the top class in respect
of notn S' and @#. That is, it is the most efficienf capltal

intenslve industry in Nepal.

As the cereals and oil processing industry is predomi-

nant, the regional aggregate production function that we
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propese for anslysis of district level variations can obvi-
ously be taken to reflect predomlnantly the.character of
thiz core industry - see also Figure (3.1): In this figure,
proportionate ¢ircles represent the total n;mb&r of factories
in a distriet and the three broad categories of industries,

as given below, are represented by the sectors inside the

“gircles

Categories of industries Industries having output
{with percentage share of ranks rumbered as in
total national ou‘!iw’qz ) ~ Table 3.6
Ceresls and o0il processing (74.95%.) . 22

Construction snd Erngineering Products 15, 14, 43 195 21,
(wood; bricks; metal) (13.58% ) 12, 11, 5, 3

Others (11.477.) 20, 18, 17, %, 13,

10#‘ 9! E’! ?‘f 5!’ 211

i A -~ s T -3 Ll . il - +- e et S ool il . e i b Freatlierd

The equation (3.41) of Section 3.3 gives the regional aggre-
gote manufacturing production function. In this regional
function the roles of capital services and labour are inter-
changed as compared to those in the national activity function.
Regionally the capital services become the explanatory varlalle
more impertant for output than is labour (.735 againat .265).
Thus the percentage increase in capital services (maasured-ﬁy'
the fuels and energy use together with the depreciation on
fixed capital) between districts have contributed substantially
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towards the npercentage change in output levels; labour has

a relatively mmch iaferior role. Here the capital services
are trezated as zn internasl technelogy facker; an equally
important role is played by the location factor of energy

use 4 in explaining the varistion in the output level (note
that A% K = 357 while ¥ 8= .349)., This location factor

ig propertional to the density of energy-use per unit of
geographical area and thus‘the energy;uSe iz made free from
the size of the industrizl concentration in the geographical
area, 48 such it gives a Jocational character for industria-
ligation and not zn internal technolegy character. Thus we
notice that perceﬁtage increanre in this locational character
® netween districts has also explained substantially the
pefcentage increase in the output lewvel. DBut the over-zll
homogenelty parsmeter & has =2 value less than unity {) =.833)
irdicating that nost indus%rially atvanced districts should
now deserve less attentian; In fact, less~developed indus-
trisl districts should be given more encouragement by provi-
ding inf?astrﬁctural facilities and capital facilities in

ordér to derive gains in future. through the scole effect.

“n the foregoing regional aggregate production func-
tion analysis the aggrégételqﬂtputa'by districts were consi-
dered without examining its relationship to local people or

the zeographical coverage of area in which the production
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coocurred. The relative and absolute location factors of
cutout take cave of these aspecis ond we have already com-
bined them statistically in previous section to arrive at
the regional momufacturding activity index M and regional
industrizl activity index I. These two indices do really
help us in ranxing the districts in terms of these two
gectlvitles. In addition to these we have two other indices
of regional inzortance namely the over-all technical effi-
clency index 5 and its component index T (localisation
performance factor efficiency). The correlation matrix of
these indices in Table 3.7 below shows very high interrela-

tionships between palrs of such regicnal indices (correlation

‘Table 3.7: Correlation metrix of pegional indices

on pamufacturing and industrial activie-

PR e -y B B e o ol R

-

0.88534

ties.

... w ™ 5
1.000C0 {0.8%01 0.87679 0.723%29
0. 8901 1, 00000 0.91526 0.88534
0.87569 0.91526 1.00000 C.69663

1.0000C

ool e e TR

poefficients computed over 38 districts having mamufacturing
activities). Clearly the localisation performance factor of
efficiency ™ is very high for districts with very high rank

in both manufacturing (M) and Industrial (I) activities. As
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féis a component of the Gﬁer-all efficiency 5, 1ts high
reletionsalp to ¥ Is alzo expected. We have already
evaluated the importance T in explaining the variastion in
= a3 about double that ol the internal technology factor
of efiiciency 5%. In fact, 5* ana also ch { computed from
_the production function without the incorporation of G in
it) are practically unrelated to I, M and T%. Thus we can
Coconclude with conwviction that it is the localisatien per-
formatice factor E% that plays.vefy important role in the
loqalisétimn ofimanﬁfacturiﬁg or lndustrizl activities in
different districts. Thus the supply of fuel and ensrgy
fof use in manufacturing activities in different districts
sppears to be an lmportant determinantrfar industrisl expan-
sion in ¥epal. Ve have'recérded these values of these
regional indices T, H, T% and 3 for 38 districts, where
there were some mamifocturing activities in 1972-73%, in
fppendix Tevle ) and the industrial index I for the
remaining 37 districts, without having any manufeacturing
activity, in ippn. Tabls 1. In both these tables districts are
arﬁangeﬁ ir descending order of values of I with their
class symbols following the classification scheme as given

helow s
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Class symbols o Value range of indices

vh {very high)
ho{nigh)

1,6 and more

#4

1.2 to less than 1.6

-n

m {medium) 0.8 to less than 1.7

1 (1low)

T

Dad 4o less than O.8

vl {very low) less than 0.4

In this classification scheme the critical value of unity
that stands for the national level in Nepal i= in the medium
clase and all other classes are compared relatively from the
national level. Thig relative comparison should be kept in
mind for regional analysis. Since Nepal itself cannot be
considered an industrialised nation, the districts with
reletively werv high or high levels of industrialisation

mey not be internstionally compared with the industrialised
regions of advanced countries. As there are strong inter-
relations among these indices, the rergional patterns are
expected to be veryv similar for different indices and so we
marped the classifisd values of I only by choropleth tech~
nique of mapping (refer to fig. 3.2) to depict the regionsl
pattern of industrialisation. Certain minor departures that
exist in the patterns of other indices can easily be observed
from the values and class-g@ymbols shown in Appendix Table 11,

In figure %.2 one can clearly identify distinct regional
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FIG- %2 INDEX OF OVERALL INDUSTRIAL. ACTMITEES (1)
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groupings of relatively industrialised districts, with very
high, high and medivm values, extending along the southern
ﬁﬁrdey districts in the Tarai. The industrialised capitsl
regiorn is also connected southword with this Tarai helt
through districts with medium values. Except for the dis-
tricts of the capital region and Kaski, with mediunm values,
all other districts in the Hill and Mountain regions cold

be ranked almost as unindustirialised districts having low or
very. low values of I. The industrialised districts of the
southern belt could also be approximately divided into two
parts - the eastern and westerm larai belts. The extension
of capital reglon districts are comnected rather with the
eastern Yarail beit. In fact, the eastern Tarai belt together
with the capital region is the only industrialised region and
all “he seven relatively very highly industrialised ﬂistricta
are situated there. Eesides, out of the six highly indus-
trialised districts, four are also in the eastern Taral belt,
vhereas only two, nanely Rupandehi and Banke are in the
western Tarzi belt. The remaining Cive districts of the
western Tarai belt have only wedium values in I. That the
western Mepal is more industrially backward than its eastern
counterpart is clearly hrought out by the incidence of prea-
dominant concentration of very low values of I in it. The

regionsl distritution of I has also a strong bearing on the
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distrioution of the loecsligation performarnce factor of effie
clency " and the over-all efficiency factor S Thus from Appn.
Table (11) wverv highly industrislised districts of eastern
Hepal have very high or high values of T and 8. TIn highly
“industrialised distriects, one of T° or 3 is high or very

high, while the other does not fall below medium value. Most
of the large factories, each employing more than fifty workers,
are concentrated mairly in highly and very highly industria-
lized digstricts. Out of the total of 24F factories in Nepal,
only 47 factories {about 67.) were large but they employed
about €9Y, of all nanufacturing workers of the country. And
of these large factories, moreocver, about 122 factories are

in highly and very highly industrialised districts where the

distribution of T and 5.are als¢o favourable. Again the

i‘\_:{'

medivm industrialised Aistricts Wave moztly low T wvalues in
wegtern Nepal including the hill district of HKaski, whereas
the mediun industrialisation districts in the eastern part
are having mostly medium T% values {even at times high values
as in the districts of Rautazhat and 3iraha wherc mamifactur-
ing activities slzo are at nigh level). Clearly the distri-
bution of fuel and energy has differentiated between more
advanced and less advanced areas in industrialisation. Had
the distyibution of this infrastructure been favourable in

the Western Nepal, perhavs its Taral belt could have been as


http://www.cvisiontech.com

- 215 -

industrialised as is its counterpart in the Eastern Nepal.

Regarding the present (1972-73) concentration of
industrialised districts mainly in the southern fringe of
Nepal, the predominance of agro-based manufacturing acfivities
becomes the explanatory factor. We have already noted in
figure (3.1), the overwhelming share of the cereals and oil
processing industry in all the Tarai districts. Only in the
moﬁntaineous districts of Solokhumbu and Dolakha, and the
hilly districts of capital region, non-agro-based industry
gain relatively more importanoe (the agro-based industries
are however importantly present in the districts of the
capital -region), industry alone covers about 757. of the
national output and if other agro-based industries like Jute,
tobacco, sugar and bakery considered, then the corresponding
share would increase to 83.4 percent. Naturally the distri-
bution of agricultural resources and productivity has some-
thing to do with the present regional pattern of industria-
lisation which is largly agro-baged in nature. In fact the
38 districts having manufacturing activities have accounted
for 82 percent of the total national Qalue of agricultural
production, conversely only 18%. of the total national value
of agricultural production come from the remaining 37 districts
having no manufacturing activities. Again the two industrial

belts, as mentioned earlier, are also épread over 24 districts
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only having wvery high, high and wedium values in I. These
g0 called industrialised districts account for 97 per cent
of the total national wvalue of manufscturing output and 68
-per cent of the total agrisultural production. Thus a third
of total asgricultural production has been concentrated in 51
districts with very lettle or, no mearmfacturing activities.
A8 we have already noticed in Chapter 2 that the ruggedness
oI the terrain is negatively related with the agricultural
labour productivity. The concentration of the relatively
industrialised districts mainly in the lessrugged Taral area
also explains the same kind of phenomenon.- But the reason
for the negative assoclation of ruggedness with industriali-
sation is to be sought directly in the agro-based character
of the mamfacturing activities. The agricultural labour

- productivity is, in fact, related poailtively with both M and
I, the regression eguations of which are given below in equa-

tions (3.52) and (3.53)¢

In¥ = -0.37518 + 1.03737 In ¢ (3.52)
r = 0.787, N = 38

InI = -0.29614 + 0.65947 1n ¢ (3.53)
r = 0.718, N '= 75

where ¢ 2tands for the index of agricultural labiour produc~
tivity as defined in Chapter 2+ Clearly, when the agricul-

tural labour productivity is high, one can expect adeguate
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pgricul tural surpiug after home-consumption for manufacturing
fursosea.  AsS Such, fthe high relationship bLetween ¥ snd f is
mﬁwctei:beaause of the spgro-based nature of the present
§1972-7%) manufacturing activities. The relationships between
and M, and ¢ and I would have improved further if the
western industrial belt had obtained growth of agro-based in-
gustries similar to that Iin easterm industrial belt. The
existence of non-agro-tased activities in the capitsl region
districts has also helped in reducing this relationship. The
relatively neglected positionlaf the western industrialised
diztricts even in agro-based marmifacturing activities, can
ke seen From the ratis éstimatea recorded in the last column
‘of Table %.8 given telow. The 14 less—industirialised districts
with monulecetoring activities have shown, as expected, a lower
ratio quthe manufacturiﬁg cﬁt?ut snare to the share of agri;
eultural production because these diatricts do not have ade=
quate agrisulitural surplus for sgro-based mamifacturing. These
districts wostly 1de in hilly and mountainous regions. The
two mountain districts of this group, namely Solokhumiu and
Dalakha, do not have any cereal and oil processing activities,
ant the maln manufacturing zctivities are carpet making and
wool products accompanied by sone other non~-agro-based indus-
tries. =ut the ceresls and oil processing industry is still
predominant in the remaining 12 districts of this less~indus-

triglised aren.
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Table 3.8+ Comparison of maﬂugﬁcturing‘output in relation to
Cagricultural ‘production by industrial regions.

e B T T T A——"
Coverage of districts __ _national ctotal ariest
in industrisl regions -manufacfﬁfiﬁg“"#ﬁIﬁgﬂﬁfiﬁﬁIT“ 0ok 2 )
s N output - production _t“ coL A3
38 mamafacturing 100 .0 82.0 1.22
districts .
24 industrizlised 97.0 68.0 143
districts
{(with vy, h and m .

alues)
16 eastern industria- 8.4 n9.0 1466

liged districts

8 western industriali- 15 .6 19.0 G.B2
sed gistricts

14 less industrialised %.0. 14.0 Q.21
districts having manu-
facturing activities

{vith 1 and vl values)

il e ]

ok o okl S ol il o 4 bl el B B R

ALL ?ﬁr‘:géz%riﬂtﬁ of 100,0 100 .0 . 1.00

N, Sl 2 R
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Though the cereals and oil processing is the most
important industry in the group of 24 industrialised districts,
it is worthwhile to\analyse fhe nature of industrialisation in
respect of other industries in these districts. After a pre-
liminary analysis of the data on the districtwise concentra-
tion of different facﬁories and their raw material resource
base, we have classified these districts into 8 industrial
areas as defined in Table 3.9. The specific industrial charac-
ters for these industrial areag have also been summarised in
this table. The actual distribution of all factories other
than cereals” and oil processing has, however, been given in
Table 3.10 for these industrial areas. This table reveals
that the multifunctional nature of manufacturing activities
exists only in the Morang and Kathmandu area. Tﬁe Kathmandu
area is however less-agro-based in nature, whereas the Qute
industry is present only in the Mbrangyarea. To the west of
the Morang area we have the core-tobacco area of Dhanusha in
the Eastern Tarai, while the core sugar area of Rupandehi lies
in the Western Tarai. Between these two core areas and to the
south of the Kathmandu area is the transitional Tabacco-sugar
area of Parsa where other manufacturing activities like engi-
neering and industries, brick-making industries, etc. are
present, as they are in the Kathmandu area. The Banke area

in the far Western of the Taral has some wood, tobacco and
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metzl product factories, while the Kailall area in the same
region has tractically nothing worthy of the name. The only
industrizlised district in the hilly area of Western Wepal
ig Kaski, whcre there are some carpet making, bakery and
metal product factories. From the various data mentioned in
Tavie 3.9, the ﬁbréng arca abpears to be the most industria-
liscd areﬁ vhile The Kathamandu area is most multifunctional

Iy nature.

Lastly, we shall snalyse the growth of marufacturing
industrialisation in varicus districts of Nepal over the
period of two decades prior to the reference year 1972-73.

We have estimated the growth pattern of factories from the
given date en the year of establishment recorded in the CES
survey repord, 1972-Y3. The limitation of this method of
estimation is that it possibly does not include the few
factoriez which existed previously but zre not in coperation
at present; however such omissions seem negligible. Un the
basis of the above mentioned estimation we have depicted
these estimated factories, for the vears 1952-53, 1962-63,
196 7-68 and 1972-73, in figure (%.3), in proportionete circles
for each monufacturing district. From this figure it is
cleor thet the industrialisation is a recent phenomenon in
Hepal. Those were only 85 factories in 1952-53. This figure
rose to 722 in 1952-63, 995 factordes In 1967-68 and it increased
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Table %.9: Classification of Industrial AreasjBased on the

Nature of Industrialisation, 1972-73.

¥o. of

of B

i:;cee:;zarem’ of Py I;ercentage o
L L. facto~ ~ Large Factory Cereals
Industrialised areas District coverages ;il HZE;O-‘ ries Iy factow workers & oil
output ¢ _ries process
indus-
et e e ___tries
(DN O ) ) R ) R )} G
1. Morang area 1+ Morang 2. Jhapa 31.2 41T 14,450 13.43 TB.65 T7.22
3, Sunsari 4. Saptari ’
2¢ Dhanusha area 1. Dhanusha 2. Mahottari 18.4 406 11,893  4.43 78.23 B7.68
3« Bara, 4. Siraha
3, Parsha area 1. Parsa 2. Chitawan 18.3 449 6,095 4.90 66.61 86.19
3+ Bara 4. Rautahat \
4. Kathnandu ares, 1. Kathmandu 2, Lalitpur 13.5 475 . 7,365 4.84 52,74 47.16
3. Bhaktapur 4. Makawanpur
* Bastern industriali- s
sed region 16 districts 81.4 1,747 39,803 6.81 T1.89 73.78
5. Rupandehi area 1. Rupandehi 2, Kapilvasta 6.6 222 3:502 5,86 66,25 84.23
6. Banke area 1. Banke 2. Bardia 4.9 142 1,897 6.34 65.42 84.51
3. Dang-deukhuri
7+ Kailsli area 1. Kailali 2, Kanchanpur 3.0 84 650 - A
8. Kaski area 1. Kaski, 1.1 60 67T 5.00 63,18 55,00 °
Westermn industrialised . .
oo 8 districts 15.6 508 6,726 4.92 58.30 82.09
gion
r—i‘ a f .-\- ‘— 3 1 ko » - | | _ ‘
Peliyvinkeiney 24 districts .0 24255 46,529 6.39 69.92 75.65
Seped 38 Gisveiols SWOWOU 2,404 475TU GelUd  GUeB] Toede

D L T W

— g
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Tavle Ga.t0: LiztodTatics of <iTfecent mandacturing factordies other than
ceresls anl oil srocessing by Indusdrial areae, 1372-73,
. ) Init: Habher
N ) BN €23 T €3 T 0 M 9 1K 3 A 3 L ) I ) I 6 ) I (D I )
1. Morang srea 4 12 4 17 1 5 - o T4
2. Dhanusha ares - BT 7 - - 2 - - - 1
3. Parea ares - 2 4 M - 1 4 - & 4 2

4, Kathmandu area 1 & 45 23 13 3 12 T 40 7 -
Bastermn industrige : ' .
lised distriets 5 23 64 B8 14 9 18 7 53 15
(16 dietricts) ‘ '

5. Bupandehi area = 1 4 14N - - 2 - - 2 4

=

Ts Hanchanpur area - - R LI - - - q - -
8, Kaski area - 1 4 - = 6 3 - 1 7 -

Weatern industris-
lised digtricts - B 10 18 - 0 5 - 4 9 &
(& districte)

Total of industria-—
lized arsas {24 dista)

Nepal (38 maruface

wWF

374 76 14 19 23 7 2T 24 B

turing digtricts) 6 A g1 ! o4 °
Hotes

(1) Industrialised area . (5) Bricks and Tiles (3) Jewelleries and
(2) Teachest mfg. (6) Metal producte . JurTos

(3) Wood Saw products {7) Metal vessels (1D)'§ig§;try ’

{4) Vood products {8) Repair works (11) Bakezies

(12} Sugar refineries

Cotitdesaas
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Coﬂtdooo'o Table N0.3.1O
Unit: Number

() (13} (14) (15).(16) (17) (18) (19) (20) (21) (22) (23)

1+ Morang area 9 4 4 1 - - 12 5 3 "2 95
2, Dhanusha area 26 2 - - - - 1 1 - - 50
3, Parsa area 0 3 -4 1 - - 11 2 17 - 62
4. Kathmandu area 1 1 - 24 4 5 50 3 = ' 2 25

Bastem industria~ ‘
lised districts 46 10 4 26 4 5 T4 11 4 4, 458
(16 districts)

5. Rupandehi area 5 - - - - - 2 - 1 - 35
6. Banka area 6 - e e e e 3 e . w22
7. Kanchanpur area 1 - - = - - - - - - 7
8. Kaski area ‘ - - - - - 4 - - - y| 27

Westermm industria-
lised districts 12 - - - - 4 5 - 1 1 91
(8 districts)

Total of mzjtna,—

lised aveas(24 dists) >0 10 4 %6 4 9 19 11 5 5 549

Nepal (38 manufac~

turing districts) 56 10 4 3 5 11 8 1 5 5 574

Notes:

(1) Industrialised area (16) Yarn & Textile mills  (20) Soap mfg.
(13) Tobacco industry (17) Cap making (21) Matches mfg.
(14) Ice & Ice-cream mfg. (18) Carpet making (22) Footwear mfg.
(15) Jute mfg. (19) Printing Press (23) Total

sbees
28982
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to 2434 factories in the reference vear of 1972-73. Obviously,
the industrial base was very poodr gven a decade ago compared
to 1272-73. The spectaculgr growth of factories that ‘took
place during the period 197-68 and 1972-73 is quite encourag-
ing. The industrialisation has taken.place at a more rapid
race in the Eastern Tarai, particularly in the corridor from
the Kathmandu valley to the Indlan border. In addition to
thoze a few pockets on the eastern side, in western side the
district of Rupandehl in the Western Tarai and a fow less
industrialised hill distric¢ts have recorded fast recent growth
of factories. S5So from the Aresent analysls we can conclude
that Western Nepal has remalned neglected in the recent indus-
trialisation and that the fndustrialisation must remain agro-
based unless efforts are made to diversify the industrial
gectivities and extend them to the less industriai&sed areas

by tapping local resources like forestry minarals and other
vhysical resources; such gfforta are lacking at present. As
we have already notlced the lmportance of fuel) and energy use
ir the localisation of industries, one should explore the
rossibility of developing indigenous sources of fuel and

energy particularly hydro-electriclty.
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CHAPT MR TV

THi SPATTAL AMALYSTS O SUBSTDI ARy
ACTIVITIENS AND FACILI T AS

o1 Introduction

@ ey @k oala

The preponderance of agricultural activitics aong the mearre
fndustrial base 55 analvysed in the Preceding two chapters susgest
that other existing cconomic activities must he in thelir infancies
in Mepal. TYet, in this chapter, we aim at making apatial analyzis
of certain subsidiory activities like (i) tertiary activities (i)
groanisetion and certain fecilities 1ike (iii) tranaportation
fnfra-striucture, (iv) educational level and (v) the levels of

ther miscell aneous resources, wmailnly to examine the neture of
nteractions and association of the various economic activities

o activity-bases ond the facilities or conditions under which the

glivities are performed or zccomplished.

the low level of develogment of the subsidiary activities
gen be seen from the following facts. In 1971, the total mimber
of persuons engsged in total tertlary activities includine commer-
elel, financisl, Miziress and service activitiez were about 4.4
per cent of the total economically active population. Again we
bave already reported thet there were only 16 urban centres at
that time which tozether inhabited 4641938 persons only. The total
grban population accounted for merelyv a meagre 4 per cent of the

total population of Nepal. However we believe that all district

heod-guarteis, 75 in number, accomplish certain administrative
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and zlltied functicnal achivities that fall into the category of
centrzl) wlace Tuncticnsl nobtivitles present in urban centres. 4s
auch we sholl include these adminiztrative centres as urban
centres if thev are not already ranked in those 16 urban centres
identified in the 1971 census. Thus, accounting in this way, we
have 78 urban centres (strictly urban and administrative centres)
sccommadatink 2 total of 870339 persons which account for sbout
7.5 per cent of totzl population of Nepal. Even thisz inflzted
figure certainly. reflects the lop-sided nature of the non-rural
oy the non-agricultural sctivity-base in Nepal. The situation. in
educational background and transportation infrastructure iz
egually bleak. In 1975, approximately 20 per cent of the total
population was literates [Ministry of Education, 19767. Similarly
in transporiation side, the total lengths of the rvad in 1979 was
oround 4500 km., out of which the metalled rosd constilituted a

langth of less thon 2000 km in aggregate.

Hegarding the miscellaneous resources our attempts bhave
heen to examine the forest, water and mineral resources and labour
potentisls. Unfortunstely we are severely handicapped by the
ronavailsbility of data in these attempts. Naturally we would
not be able to do much of quantitative analyses end we shall have
to remain content with sowme netionanl estimates. However we shall
put forward our idea regarding the framework of analysis that

might be useful for the further anelysis. In spite of having
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very scanty and limited information we shall try our best to
derive some sensible conclusions o6ut of it, particularly in
respect of labour potentials that must be taken into considera-

tion in any planning framework in future.

4.2 Emp{p;c§lrestimatiog§ of regional indices

The empirical estimations of the indices for total ter-
tiary acti&ities, urbanisation, transportation infrastructure
and literacy level are provided in this section. In the cons-
tructioﬁVof these indices we have followed more or less Pal's
method [ 1963a] of combining absolute and relative location
factors in suitably transformed forms. Here the combining
weights are adjusted in such a way that the critical values
(namely unity) of constituent location factors corresponded to
the same critical value of unity for the combined index. This
combined index, as in Pal's method [ 1963a], is equally related
to the‘transformed constituent variables. The index of trans-
portation infrastructure is however constructed in a different

method which will be discussed in due course.

L.2.1 Tertiary activity index: It

The only spatial data that are available to measure the
levels of tertiary activities by districts are the economically
active population engaged in tertiary activities as compiied

in the 1971 census. The relative location factor X, in relation
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to the total economically active populstion and also the absolute
location factor x, {over the geographical area)} heve been cong-
tructed by the use of Tihe tertiary pooulation figures. As the
absolute lecation factor' is wore skewed with a longer right hand
tall compared with the distritution of the relative locstion
fsoror, 1T has been gecesﬁary to tragsfo?m %, to yield a compar-
able distribution of the transformed X and the original > S
resulting into inmproved linear correlstion beiween them. The
transformation of square -~ rooting the absolute locatlon fackor
has generally vielded a high enough linear correlation with the ¢
original relative location factor for not only the present cons-
truction, but also for the twoe subsequent conestructions of indices.

The empirical estimate of the tertiary index it 12 thus given in

aquation (4.1)2

I, = 0.4800Bx, + 0.519% /%] ; F = 0981 ... {s.1)

Iy

4.2.2 Urbanisation index: I,
- We have already mentioned why we have included admipisira~
tive centres as urban centres together with those already recog-
nised in the 1971 census. Our urban population is thus the urban
and administrative population (of district administration) resi-
ding in urban centres {strictly urban and administrative centres!
that provide certain cerntral place functions. With the use of

this urban population by districts, the relative location factor
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x3 in relation to the total population and the absolute location
factor X, (over the total geographical area by districts) have
been constructed. The empirical estimate of the urbanisation

index I, is finally given in equation (4.2) below:

I, = 0.54873x,+ 0.45127 f;?; , I =0.970 cee (L4.2)

L.2.3% Literacy index: IK

Literacy index is also constructed in a similar way as the
urbanisation index with the replacement of urban population by
the literate population as recorded in 1971 census. The CBS, res-
ponsible for the census compilation, defines the literates as per-
sons who (1) can read and write or (ii) have passed at least the
%rd grade in Schools. Here the relative location factor is deno-
ted by x%; and the absolute location factor by Xg. The empirical

estimate of the literacy index IX is given below in equation (4.3):

I = 0.64278% + 0.35722 <, [ =o0.94 cee (4.3)

4.2.4-Index of transportation infrastructure: Ir

The data on metalled and non-metalled road are obtained
from a report of Department of Roads [1979]. The actual linear
orientation of these roads as well as of the pedestrian track
was however given on a road map along with district boundaries
prepared by the Department of Land Survey [1977]. This map has

been used to measure, by an instrument, the road lengths under
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particular types in different districis. OUur index of transpor-
Tation infrastructure is an weishted index of road length under
different types per urdt ares of a district. The welghts have
however boen decided subjectively on the basis of our present

notions of importance of these roads.

Let Yir Vo and ¥ denote the total lengths respectively
of the metalled road, nommetalled road and the pedestrian track.
Qur cheice of weight is 4 for metalled road, 3 for normetalled
road and 1 for the podestrian track. The accessibility in weilgh-
ted roasd lengths per unit geograshical area in a district is then
written as in equation (4.4):

Z, = (&py‘u + 3y * 1';31)‘&}. N C Y
vhere Z; denote the stated accessibility measure of ith district,
and ﬁi is the geographical aregm of ith district. Dividing the
districtwise weighted accessibility by the corresponding national
gstinmate, we obtain our index of Transportation infrastructure
which can be written as in equation (4.5}

75
I . = f( Zy Lf 3

Ac) cer o (£.5)
T i=1 i=1 1 ‘

443 Spatlal interaction and association analysis of economic

[ N ! {b&hnmﬂ-&ﬂ-ﬂ—.ﬂx-ﬂ‘-‘-m-l-pi e et s LA G W

lnd

Y dl.-ll‘-..l

Begides the indices juat referred to in the previous sub-

sections, wo dinslude otlier important indices developed eariier
B .
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such as thc agricultural and allied activity index (D), over-all
industrialisation index (I) and the transformed ruggedness index
(0.4 +hf)-1=‘T, say, for the spatial interaction and association
analysis in this section. In order to examine the interrelation.
ship of all these regional indices we present the correlation

matrix below in Table 4.1

Table 4.1: Correlation matrix of regional indices.

- P 3 .

- Iy I, T Ir I( T D T _
1.0 0.95782 0.92541 0.84881 0.86426 0.L0945 0.36527
0.95782 1.0 0.91284 0.83387 0.8099% 0.40618 0.279%26
0.92541 0.91284 1.0 0.78349 0.77315 O0.LOLST7 0.%8L4L
0.84881 0.83%387 0.78349 1.0 0.72332 0.26046 0.32480
0.86426 0.80996 0.77315 0.72332 1.0 0.62666 0.62136
0.40945 0.40618 O0.40487 0.26046 0.62666 1.0 0.75249
0.36527 0.27926 0.38444 0.32480 0.62136 0.75249 1.0

L it ST B S S B IRV S N TR A N A T ST W T W Y S S e e P S Y PPN e N -~ x e =

In Table 4.7, two distinct groups of variables with strong rela-
The first group is formed

I

tions within themselves can be seen.

by the first. five variables of the Table 4.1 namely, Tes Tys Ipo
IX and I having each of the cell values greater than 0.62, say
(infact,‘greater than 0.72). The relationships are however very
high with first three variables, It’ Iu and Ir’ with the value
of correlation coefficient as high as between 0.91 and 0.96. The
other group of variables with strong inter«correlation; (r>0.62)

include the last three variables, namely, I, D and T. The vari-
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sole T belongs to botn groups with high inter-correlations.
Ignioving this common variable I, any two warizkles belonging

to the two seosrate groups o not have high correlstion {the
value of correlation coefficient is only between 0.26 and O.41).
Mus, clearly, the terrsin tvpe has best influenced the agricul-
fura) developnent (correlzbhion coefficient rap =.G'?5} and because
the industrial asctivity is predominsntly asgro-based (note the
corvelation coefficient rrpg = ¢.63), there is considevable rela-
tion between the terrain type and the over-all industrial activity
index, I {correlation coefficient ryp = C .62). " Thus the higher
levels of both the agricultural development and the industrial
activities have been associated with less rugged terrain. EBut
the terrain type or ithe agriculiural development have hardly any
influence on the subsidiary activities and Facilities as are
conasidered here. As the industrial activity has the speecial role
21 hoving inter-connections with (i) agricultural and allied acti-
vities on the one hond, and {ii)} the subsidiary activities and
facilities as depicted by the first four variables in Table 4.1,
we treat this varia®le I separstely from the first group. For
obviour remgon D is silso treated as a separate sctivity index
related to the major group of sgricultural and allied activities.
The wvariable T is not an activity variable, but a conditioning
variable affecting the major activities and thus it i3 also trea-
ted separstely. But the first four wvariables on subsidiary acti~

vities and facilities are so strongly inter-connected with corre-
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lation coefficients between 0.78 and 0,96 that it seemed to be
appropriate to have a composite index of subsidiary activities
and facilities. After all, these variables are 50 parallel that
there would be hardly any differences in spatial patterns that
could be depicted by their separate consideration. This para--
llelism is however more pronqunced in the correlation matpix of
the variables 14,1, and I . The first two reflect miscellaneous
tertiary and urban central place functional activities. Though
the third variable, namely the variable on transportation infra-
structure, is nameé here as a facility variable, it can also be
taken to represent transportation activity variable since such
activity is very much dependent on the transportation facility
made available. As such, all these three variables can be com~
bined to get a composite activity index of subsidiary activities
and these subbidiary activities are tertiary in nature. The
iiterécy variable is again a facility variable that can be'conF
sidered as a conditimg variable of non—agricultural,(bothrter~
tiary and industrial) activities like.wise the variable on
terrain type that conditioned agricultural activities. Thus,

we can think of following two composite indices with the differ-
ent combination of variables: (a) composite index of tertiary
and allied activities or the Index of subsidiary activitieseas

a combination of It'\Iu and Ir and (b) COmposité index of sub-

sidiary activities and facilities as a combination of It’ Iu’ Ir
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BV Ixa ut a8 we want to congider the variable I independently,
we shall be more iunterested in the first index. The other index
would not however give very different spatial picture because of
the exlatonee of three commolr variables in both. We shall how-
ever examine the statistical reletion between them. But we shall
map this index of tertiary and allied activities o understsnd
the general combined pattern of tertiary, urbanisation and trans-
portation activities and identify the local peculiarities in
respect of any of these three constituent variables, if there are
ALY » Such a map making needs a consideration of statistical
regression of the composite index with individual constituent
variables. W¥We shall comstruct both the composite indices named
above by the aggregate representation maximising principile of
Kendall [1939]. 3But Accordiug te Pal {1%3s, 1971, 197471, it is
better 0 conatvuct the compesite index by the specific represen~
tations equallsing principle, particularly for cartographic
enelysis for identifying local peculiarities of constituent vari-
ables over snd above the general trend as depicted By the rele-
vent composite index. For this reason, the index of tertlary
and zllicd activities will be construsted by applying both the
princivles and a comparisorn will be made between the results

ohtained.

But before making our analysils with the composite indices,

we shall examine the dependency structure of the first five vari-
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ables of Table 4.1 that are strongly inter-correlated. Here the
idea is to find which particular variable in this group is most
dependent on the rest of the variables. To, analyse this, we
shall a@opt the VLS procedure of regression developed by Pal and
De [1979b]. 1In a group of n variables, each individual variable
of the group will be expressed as a dependent variable under the
VLS regression. Thus in n-space we are in a position to identify
which dependent variable corresponds to the best VIS correlation
coefficient. Again, unlike the OLS correlation coefficient, the
VLS correlation coefficient does not necessarily increase with
the inclusion of an additional explanatory variable. Thus the
VLS correlation coefficient may even decrease in (n+1) space
obtained with an additional cxplanatory variable, as compared to
that in the n-space. The VLC and OLS correlation c0e}ficients
are however same in 2-space in which there is only one explana-
tory variable. Thus starting with a group of many variableg we
shall be able to find the space in which the best dependent vari-
able has the maximum VLS correlation ceefficient. In this way,
we are in a position to limit the number of explanatory variables
for explaining a dependent Qariable from a group of inter-related
variables. This procedure of discrimination through the VLS
regression has been applied below to find the best dependent
variable and the most relevant associated explanatory variables.
The variables which are excluded by this discrimination procedure

will be called the non-conformal variables to the group finally
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00n51dered. As there is no exclusion possibility of non-conformal
veriables, we shall start our analysis with all seven variables
and show by this procedure which are non-conformal to the final
group. Here, we are also in a position to understand the relative
role of the industrial activity variable I in relation to the two
groups identified from the correlation matrix of Table 4.1. For
the present analysis we shall use the following notations for the

standardised variables related to the indices of Table 4.1:

i

Zy = (Iy-Tdopgs L, = (Ly=L/op,s 25 = (I-Ip)/op,.,

V4

y = (LI opg 25 = (I-D/op, 75 = (D-D)/op, 2, = (T-TY/ oy

Table 4.2 .shows the correlation coefficients, ri‘s, of the central
axis in different spaces with varying groups of variables of these
seven. Table 4.3 is the derived VLS correlation coefficients

r, % 's for the dependent variables Zi's in different spaces.

Table 4.2 : Correlation coefficients of constituent variables with
the central axis in different spaces.

Constitu— ~ Values of corr. caqeff. r w1th the corresponding

ent vari- __gentgal aﬂ%

ables, Z —space 6- space —space a-space A—Space B-Space 2-space

O 95308 O. 97435 0. 98377 O 98524 0.98011 O. 98378 O 98940

VA

z; 0.92702 0.95775 0.96683% 0.96824 0.97300 0.97947 0.98940
Zs 0.91714 0.9%355 0.94127 0.94981 0.95117 0.%6799  —
Z, 0.84993 0.87138 0.89419  — 0.90673  — —
Z 0.93168 0.91302 0.88989 0.90278  — - —
Z 0.60916 0.54209 ~ — — — —_ —_
Z, 0.58154 = — - - _ —

M e A e a G b e AT A e m R e R e A L TR L e B SR R o 2 o guSeee o w [PV S Y Y

NeB. = In each column the variables not 1ncluded in the resoectlve
space are shown by dashes (-).
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Table 4e3: VLS corielation coefficients for a dependent variable
in different spacese.

[ PP N P S P P P S S N PGS PPN P - [ S Y - = s S . RS W)

Dependent Values of VLS corr. coeff. Z Z in the
Vari#alle,  co e s s s o skt A s i n © A s .
Zi 7-space 6—spaee 5—59ace A—Space h—space 3-space 2-space
Z1 0. 92883 0. 95922 0. 97219 0. 97240 0.96313 0.96293 0.95782
Z, 0.89154 0.93381 0.94610 0.94191 0.95040 0.95346 0.95782
23 0.87778 0.89803 0.90631 0.91028 0.91270 0.92900 -~
ZA 0.78906 0.81217 0.83%891 — 0.84164 — —
25 0.89810 0.86877 0.8%297 0.83542 — -— —
0.52178 0.45122 — — _— — -
Z7 0.49469 — — — — — —_—

RPN SO S S U P VT R ik st

N B. -~ (1) When Z is treated as the dependent varlable, Z is the

VLS llnear function of other varlables of the respec-
tive space.

(2) In each column, the variables not included in the
respective space are shown by dashes (-).

From the data of Table 4.3, it can be seen that the index of ter-
tiary activities namely Z, (i.e., It) is always the best dependent
variable in all spaces considered in the table. Again this best
dependent variable is best explained in the 5-space (note the
highest value of the VLS correlation coefficients rz1é% = 0.9732).
That is other variables in this space, namely urbanisation, trans-
portation infrastructure, literacy and industrialisation are the
most relevant associated explanatory variables. This means ter-
tiary activities did develop in different areas of Nepal with the
influence of these four factors. As the next best and almost

similar statistical relation (rz 5 = 0.9724) is obtained in the
171 '
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L-zpace excluding the literacy variable, the other three variables
nemely urbanisation, trangsvortation infrastructure and industria-
lisstion could be considered as sufficient to account for the
spatial variation of the tertiasry activities. Yet, statistically,
the five variables constitute the best VLS conformal =pace. The
varisbie 1T is connected also with the twe non-conformal variables,
namely U and T, we ahall take these three variables together Tor
azcertalning the best dependent variable in this group. Here alao
we make similar kinds of Taebles Loh and 4.5 in 3-space and 2-8pnce

camoarable €0 the Tables 4.2 and 4.3,

Table 4.4 1 Correlation coefficlents of constituent
variagbles with the central axis in 3 and
2esTaces.

L ol T Do R TV ST QR B e P T S TN TR T PR O N T U REPVLIEURT IO I TR LRIBRE N A T TS P )

Constituent Values of corr. maﬁ.riwﬁhEMTw~
mrd ot leg . .
versavles, moncing central axis in the

L n . 3%gace 2-apsce  2-space Z-spacs

- z.; T 0uB50 = 0.900%8  0.90185
Zr 0.904617 0.9%608 — 0.90185
z:? 0.89947  0.93608  0.90038 —

.2 = In each column the vardiasbles not included in
the respective svace are shown by dashes {«).

From the data of Takle 4.5 below, we notice that the VLS correla-
tion gets improved in the 3-space by the inclusion of the indus-
trialisation variasbtle I along with I and T. In the Z2-3paces, we
are not in a vosition to identify the best dependent variable by

this methed, but in the three or more space we can alwayg ldentify
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Table 4.5: VLS correlation coefficients for a dependent
variable in 3 and 2-spaces.

B [ S SR FANER e e s

Dependent Values of VES corr. coeff. rz.gt in the
variable 11
Zy 3-spéce ] é;spéce 2~§bacé \ Z-Sﬁace
Z5 0.66446 J— - 0.6213%6 0.62666
Zg 0.76554 0.75249 - 0.62666
Z7 0.76153 0.75249 0.62136 -

— A X B A o’ PP Py = - -y - it

N.B. - (1) When Z; is treated as the dependent variable,
AN
Z; is the VLS linear function of other vari-
ables of the respective spaces.

(2) In each column the variables not included in
the respective space are shown by dashes (=).

the best dependent variable. This in the present 3-space case,

D (agricultural development) is explained by both T (terrain type)
and I (industrialisation). In other words, the spatial variation
in agricultural development is explained not only by the terfain
type but also by the industrialisation level, though terrain type
has relatively a greater role. The VLS refression 2} for the best
dependent variable 21, as discussed in Tables 4.3, is given below
in equation (4.6). Again the VLS regression Zg for the best
dependent variable é% related to the variables of Table 4.5 is
shown in equation (4.7):

A
Z

| = 0.2787hL7Z, + 0.271375 25+ 0.2578012; + 0.256562 Z; ,

3

VLS corr., r_ & = 0.97319
2424 :
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with = 6-2?39-{{-, 213= Ubgﬁ%ﬁg g1£¥ = {}023433, g15= 0123208

E12

,

i.e., it,a ~0.599055 + 0.349184, + 0.140533L, + 0.6189181x +

+ 0.5318721, rp§, % 0:97319 (5.6)

Z;} = 0.500::}?925 + &53&529‘27

s

VI3 corr. ragﬁé = 0.75554

with, g5 = 046674, gg, = 0.53%26
D

= ~0.307390 + 0.511487T + 0,537900 T,

Tege,

T = 0.,76554 . (4.7)

The values of 511'5 show the relative share of different explana-
tory variebles i's in explaining a spatial varistion of rz 2 =
0.9471 for the VIS regression in eguation {4.6). Similarl; 1he
values 0F gﬁi‘s show the relative share of different explanatory
voriahles i's in exnlaining a spatial variation of TL!ﬁ = 0.536!
in equation (4.7}, The total spatial variation of the tertiary
activity variazle is significantly explained by the VLS regression
(4.5}, but the total spatial variation of sgricultural development
variables is not sufficiently explained here in eguation (4.7).
The spatial variation of the agricultural develovment variable has
however been sufficiently explalned in our 3-stage regression
exercise shown alresdy in Chapter II. The only thing that we want
to add here is that the level of induatrialisation has also an

influence on the level of agricultural development. It is because
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of this association one can expect a better kind of agricultural.
development if industrialisation pace is stepped up in the areas
of agricultural surplus. Thus it is because of this special
importance of industrial activity variable in explaining both
agricultural development and also the group of variables related
to the subsidiary activities and facilities considered here, we
treat this variable I separately from the first five variables

forming the VLS conformal group.

heh Construction of the composite index of tertiary and allied

activities and the spatial analysis.

We shall now come back to our proposal of constructing
(a) the composite index of tertiary and allied activities, U,
say and (b) the composite index of subsidiary activities and
facilities, V, say. The last but two columns of Table 4.2 re;ord
the values of correlation coefficients of constituent variables
with corresponding central axis (or the composite index under,
the maximisation principle). These values of correlation coeffi-
cients, ri's, are ‘quite high and also fall within certain narrow
range [ for index U, between .98 and .984 and for index V, between
.07 and'O.980]. For this narrow range of values, we do not have
much need to construct thevcomposite indices by the equalising
principle. However, for the sake of illustration, we also cons-
truct by equalising principle the composite index of tertiary

and allied activities and designate it by Ue' The suffix 'e'
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stands for equalising principle and this suffix is not used when
z conpesite index is congtructed b? thehmaximising principle. In
the present constructlon of each compesite index we shall adjust
“the coefliclerits of constituent warlables in such a way that the
critical values of the constituent variables corresrond to the
critical value Of the composite index. Thus the empiricsl for-
mulation of indices U, U, and V are astgiven in equations (h.8),
(4.9) and (£.10) ¢

U = 0.362745, + 0.4524221 + 0.,1848331,, f = 0.977103 ... (4.8)

= Composite index of tertiary and allied activities.

U= 0.250360I, + C.496278L, + 0.2533621,, f; = 0.976297 +.. (4.9)

= Alternative composite index of tertiary and allied
activities.

Vo= Q.zﬂﬂﬁigit + D.zﬁDEE&IH + D.ﬂOﬂﬂ?EIr,+ D-hﬂ?ﬂ&ng y eeal&.10)
£ = 0.953183
Tt snould be noted, even though we have not included the
literacy vardable IK in the congtruction of U and Ug it is quite
substantially reprezented in all the composite indices as is evi-—
dent from the followlng correlation matrix as given In Table 4.6

Table L.6 1 Correlation matrix metween the composite indices and
the wvariables.

P, sl i, . il 1 - S T . B W L i e et e S, Wi o B il i o e i A L il

Composite __ Conposite imdex _ Variables
index U b, oV oA o te o e L
U 1 J99915 99085 98378 97947 .96799 84150

Ug L09945 1 WOBBED 97630 W9763C  L97630 .B83526

vV L99085 L8850 1 -98D11 97300 95117 LQUETE

L T T e N . LI T T Sy e
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Frow this correlaticn matrix we notice that the inter-correlations
among the three composite indices are so strong that they are
likely to depict almost the similar spatial variations. Thus any
one of them can be taken to represent the variations of the acti-
vities other than the agricultural development activity D and the
industrial activity I. To make a decision as to which one we
shall finally accept ve exXamined the inter-correlations of the
composite indices U, Ue and V and also their relations with the
other activity indices D and I in the following Table 4.7 :

Table 4.7 : Correlation matrix between the compo-~
site indices and the activity indices.

e o, E SR s - -

. - .

Composite ) Composite indiceQ‘“
index — U U v
- ‘e O tug
I 83513 «82564 «83275
D L1637 41620 «39012
T »35089 «35187 «35493

A A B e M B B B R TRy T A K M P e e BT B T AW TN, T X AT N S T A ATl

In this table, we have also showq the inter-~correlation with the
conditioning variable for the agricultural activity, namely the
terrain type T. But, as it is not an activity variable, we have
not considered its correlations with the composite indices in the
proposed decision-making. From the inter-correlations amongU,Ue andV,

shown in Tgble 4.6, we find that U is most related to the other two
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composite indices, more than those of Ue or V. In Teble 4.7,
there is hardly any difference between column vectors. Yet the
magnitude of correlation coefficienta with I and D are highest
for the composite index U. Thus we can declde finslly to accept

U as the composite index of tertiary and asllied activities.

Figure {(&4.1) 18 a map of this composite index of tertiary
and allied activities U. The classes used in mapping for this
figure were ascertained by an exsmination of the statistical
digtribution of U and slsc the important bresks that exist in
the distribution, Thus we have recognised the following classes

of U aps given below:

Classes of U Class interval of U agrggggﬁgégg
EH (extremely high) (2.5 to B.5] 3
v (very high {1.75 o 2.5] 8
" {high) (125 to 1.7%] 6
M {medium) (0.75 to  1.25] 15
L {1ow) (0.25 to 0.75] 43

in exapination of this figure (4.1) reveals the following spatisl
pattern of tertizry and allied activities:

(a) FExtremely high concentration of tertisry activities can
only be found in the capital region including the dis-
tricts of Kathmandu, Bhaktapur and Lalitpur {actually U
is between 4.5 and 8.? in this region; see, Appendix
Table 10, for details}.

(b) The only contignous belt of high or very high tertisry
and allied activities can be found in the eastern part
of Tarad area.
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{e) The above mentioned eastern Tarai belt of high or very
high fertiary and allied activities extends westward
in the Taral asrea through medium values of U with
pockets of very high vzlues ot Pupandehi snd Banke
districts and with high wvalue at Kanchanpur district.

{d) Apart {rom the capitol region of extremely high U,

7 the only hill area where there exists wvery high level
of tertiary activities is the district of Kaski lying
to the west of the capital region. These two pockets
of wvery high or extremely high levels of tertiary and
allled activities in the hill ares have medium values
of UJ around, mostly in the southern districts which are
adjoining t0 Tarai area also.

{e) 411 other hill and mountain districts, lying both in

western and eastern parts of Nepal, have mostly the
low level of tertiary and allied activities.

Tis general pattern as depicted above for the composite index
%Tis very much reflected in the constituent variebles, namely
Et'Iu and Ir' The regression equations of these constituent

variables with U are given Lelow in-equations {&.11) to (4.13):

I, = -0,004470 + 0.93152U - (4a11)
r = 0.98378 - |

T = 0.18656 + 0.740350 ees {4.12)

1
r = O,97047
I, = -0.36593 + 1.76994 U cer (4.13)

r o= 0.96799

sing these. regression equation zlone with the corresponding
tandard errors of estimate, we are in a position to identify if
fhe actual wvalue of any district with reference to a particular
pariable It or I or ir‘ iz significently higher or lower (at
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5 per cent level of chance) than the computed value I, or I, or
Ir’ obtained by use of the right hand side of the corresponding
regression. eguation. In thls way, we can identify only a few
1o0cal pegularities that show significant departures from the
general swatial trend as already depicted by U. These peculiar
districts mnd the nature of peculiarities in the walues of cons-

tituent variables are glven below in the tabular form:

Table 4.8: MNature of regional peculiarities.

§Egnificant departure {at 57. chance)

g?g%%igia of actual valuevf§§? the regresslions of
Kathmarndu higher e —
Bhaktapur lower e higher
Lalitpur e higher Jower
Kaski — higher -
Kanchanpur lower higher —_
Siraha — lower higher
Nawal~FParasi — o higher

B T et T e e I D MR L B oy B eR LR T A B it ™ o ]

Total number of
peculiar districts 3 4 &
aout of total 75 :

Lt i AL L A F e b R | S il OB e e alts ol M it il il L A St Ll e Pl

Thus there are about seven districts which have shown some
neculiarities not deplcted by the general level of U. Df these
seven first three districts fall in the capital region. These
districts are small and very close to each other and the district

boundaries in the capital region have hardly been considered as
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barriers to commuters' daily movements. Thus the rlace of resi-
dence and the place of activities might fall in different diétricts
of the capital region and, the census count has gone by the place
of residence and not by the place of work. Considering this fact
of spatial complementarity in tertiary and urban activities in
the capital region,it would not be unwise to treat the capital
region as a whole ip stead of its district breakdowns. in such

a case the capital region, though has an extremely high level of
U, is not a peculiar case in terms of any constituent variable.
But if we want to treat them separately, fhe results shown in
above table are also meaningful. Thus Kathmandu has a signifi-
cantly higher tertiary activities. Its neighbouring district,
Bhiaktapur, has correspondingly lower vélue in tertiary activities,
but higher value in transportation infrastructure. The other
neighbour of Kathmandu, namely Lalitpur has higher level of urba-
nisation but lower level of transportation infréstrudture than
what is depicted by its U-value. The speciality of the Hill dis-
trict of Kaski, where the value of U is very high, lies in the
urbanisation character of the district which is significantly
above the general lev#l depicted by U. The Tarai district of
Kanchanpur could reach onlyahigh' value in U, despite its higher
urbanisation-~character, for its tertiary activities are signifi-
cantly lower. Apart from Kanchanpur, there are two other peculiar
districts in the Tarai area namely, Siraha and Nawal-Parasi.

Having been in that part of Tarai area where very high levels of
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transnertation arteries exist, these two districts have shown
significantly higher level of transportation infrastructure than
the levels depicted by U in them. DBoth S5irsha and Nawal-Parasi
have a significantly lower level of urbanisation thzn the gencral

lovel dopicotsd by U.

The above an?lysis on peculiar districts has a point-wise
comparisons between the actual and the regression estimate (as a
function of general level U) of a particular variable, I, or I,
orFIr, But the classified walues of U have been mapped in figure
L.1. To make class-wise comparisons of the valuss of U with those
of any of the constituent variables. We have made use of the
regression eguations (4.11), (4.12) and (&.13) to obtain more or
less comvarable {broad approximations) class intervals of Ips I,
and T, and mapped them in figures (4.2), {4.3) and (4.4). In the
distributions of Et, Iu and Ir ani also of U, the three districts
of capitsl reglon have much higher values than those of others
with sufficient Jumps, while the diatributicn‘pf II did not show
such Jumps in wvalue for the disiricts of capital region. As such
the regression boundaries for the clasa-interval of II with its
regression for U or any of It’ Iu and IP has not been taken inteo
account for classifying if' We have examined the graph of 11
with U for observations other than those districts of the capital
region and have estimated a value of 0.% for the class interval

of Iﬁ corresponding the value of 0.5 chosen already for the class


http://www.cvisiontech.com

~T

- . * " . H i : ;———"—"_”—-#v_

= LT3 ™ [ - ; (T3

FiG~4'2:INDEX OF TERTIARY ACTIVITIES (1))


http://www.cvisiontech.com

o
L

WILEF® E 4

R L LA E L
T I LR
LR R L TN B BN
A g o AR P
Lt TR R N R
EEL T ERELTE RN
LE RN,
g Y Yo
LR NN

*amd

LR

{4 31)

LR

[
u}

I

FIG-4-3 INDEX OF URBANISATION {)



http://www.cvisiontech.com

Mo

7

M

reg

HE

[

FIG-4'4 . INDEX OF TRANSPORTATION INFRASTRUCTURE (1)


http://www.cvisiontech.com

FIG-4'5 INDEX OF LITERACY RATES (f}


http://www.cvisiontech.com

- 254 -

interval of U. Thus.a comparable mapping Ix is obtained by
using this class-interval value of I[ around the central value
of unity and shown in figure 4.5. The comparable class-bounda-
ries for It, Iu, Ir and IA s a8 obtained above and used for

mapping are as given below:

[ R L TR | P TR SUP G e -

boundary~value between consecutive

Aehees - w.Classes for
o ‘ I, I, I, I
EH and VH = 2.50% 2.1 4.0 1.9
VH and H 155 1.5 2.75 1.45
H and M 1410 141 1.85  1.15
M and L 0.65 0.7 0.95  0.85
L and VL - - - 0.55

el LIV OV S AT SO W7 SO SRS S A . T e e S Rt e e

N.B.-* A little -higher value chosen here to

match with the high gaps that exist in

the right hand tails of all distributions

(U, Iy, I, and I)).
For the peculiarities of the distribution of I, (not matching
with those of U, I, I  and Ir) we have been forced to identify
the class VL of lowest values. With the present choices of
class-interval lengths the VL-class préctically does not exist
with substantial number of districts in it for the variables U,
I,, I, and I and hence is not mapped in figures (4.1) to (4.4).
But it can be seen in the figure (4.5) that the freguency of
district is as high as j} for the variable Il . For the sake of
comparison with other maps the two bottom classes 1. and VL can

be treated combinedly in figure (4.5).
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A8 the correlation between U and any of It’ Iu and Ir is
matte higu, 1t I8 guite matural to expect subkstantial similari-~
ties in =patisl patterns as deploted in flpures for the variable
U and the constituent variables I,, I, and I.e Az expected
{because of lower correlations), the map of Ii does not show
that clogenass in 2patiasl patiern with the maps of U, It' Iu andd
I,. Y¢t in these all five maps: (a) the capital region has
always the highest values, (b) the eastern Taria belt is sttty
relly more advanced with very high and high index valuesz, (c)
the western Taral belt is generally less advanced than the eas-
tern Terat, {(0) the southward districts of the capital region and
alsc the central hilly district of Kaski, teml teo higher values
than the usual value of other kill and mountain districts (in
respect of litersev, the Kasii region is as advanced 5 the
eastern Tarai helt), {e} 4part from the capitaleregion and the
saskiwregion, all districts in hill and mountszin areas are least
advanced with generslly low values. In literacy, the eastern
fringe and the wesatern fringe, bordering Indian territory ftends
to be a little advanced with medium values in Ii . and (f) The
vestern Heval ig less advanced than the eastern Nepal depicted

in all waps, pariicularly in the literacy map.

L.3 Miscellaneous Hesources

n the 1last section we tried to identify the gpatial

pattern of certain subsidiary activities and facilities like
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tertiary activities, urban central place activities, transporta-
tion infrastructure and educatiénal level and alsd the composite
tertiary and allied activities. We have mentioned in earlier

chapters fhat the agricultural production level is deteriorating,
industrial base quite meagre and the population growth alarmingly

rapid in Nepal.

In the absence of c?mparably adequate non-agricultural
activities, the population pressure on land has been very severe.
Its rem?dy lies in creation of non-agricultural activities based
cn resources other than agricultural so that there can be a
transfer of population from agricultural to prospects of non-
agricultural activities. For this we have yet to examine the
existing ph&sicql resources (or facilities) such as forestry,
water resources and minerals and also the additional labour poten-
tials for whom additional jobs or activities are to be created
under perspective plamming considerations. However, our attempts
in this comnection have been severely constrained because of the
lack of information and hence our analysis made on the available

information is only very broad in nature.

L.5.1 Forest resources.

Besides contributing to the total exports of the country,
forest has been traditionally a most important domestict source
of fuel and energy in Nepal. According to one estimate fuel

wood accounts for about 90%. of Nepal's energy use [World Bank,
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19790 ] For chvious reasons the conpumption of fuel wood per
capita would be higner in the sreas at higher altitudes with
f211ing temperatures. Sut this features is not reflected in the
estimates of fuel wood consumption ver capita by Barl [1975].
According t0 him, the snnual fuel wood consumption per capita

in 1970 was at the order of 1.1 cublec meter for Tarai and 0.5
cubic meter for Hills and Mountains. For the veasons of greater
tlological demand for the people living in colder climate, these
estimates appear to suffer from urder-reporting. Particulariy
in the colder hilly snd mountaineous areas the loss of heat due
to radistion i8 2ls0 higher, a fact which Justifies further our
suspicion of under revorting in remote hills and mountains. It
ia because of this reason Earl's [1975] quantitotive exercise
towards sstimating the vreseat consumption and also predicting
the future demand of fuel wood consumption has to be treated
with caution. Wwe can wake & reasonable guess that if the annual
conaumntion of fuel wood per caplita could be at the order of 1.0
cubic meter for Tarail, it ought to be atleast 1.5 cubic meter for
hills and mountains. With these noms, one can as well make
estimates of the total demand, for the present and alse for a
future point of time. From a comparision of these two estimate
in each area, we can get a Picture of the increased demand eof
forest resources used as fuel. But we have not attempted here
such an exercise, becauge the increased demand of fuel wood in

vorious areas would thern simply be a functien of population growth
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which we shall study later. As population growth is alarmingly
high, particularly in Tarai, one can easily infer that the demand
for forest resources to be used as fuel wood would be equally
high.

The forest has to meet the population's need for constpuc—
tion of residential houseé, furnitures, etc., which require the
use of timber, besides the industriel requirements of the country.
The forest are also used for animal grazing, the leaves and twigs
are lopped for cattle or livestock feed by the population. With
the increase in population, the livestocks held by the people
are also expected to increase in number, taxing further the
forest resources. The population growth has also resulted in a
pressure to expand the cultivable area by clearing forest lands.
Terr acing has been attempted at elevations(slopes)that were pre-
viously avoided and left to the growth and rejuvenation of forests.
In the face of multi-pronged assault the forest have retreated
further ancd further to the cores. The immediate consequences can
be seen in the form of frequent land slides, soil crosions and
the decreasing land productivity etc. Agaiﬁ, the continuing
inflow of hill population into Tarai area results into a further
encroachment of the Tarai forests. Infact, according fo an esti-
mate of the F.A.0. [UNDP/F.A.O., 1974] about 36000 hectares of
good forests land are lost anually through sQuattingiand no more

than 818,600 hectares of forest area remain in Tarai.
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If this estimate iz accepted as correct, this would account
far about 25%. of total geographical area of the Tarai. Any fur-
ther reduction of this meagre Percentage of forest land in Tarai
area should hetter he avoided. But it Is also true at the moment
that the economic forces of attraction sre present in Tarai ares
that cause in migration into the area. 4z such forest problems
gught to have been analysed in an integrated manner with the for-
ces @f economic activities. ©Dut in the ahsence of reguisite forest
resources data, we are not in s position to make analysis in this
dissertation. ©But granting that the major use of forest resources
is towards the supply of fuegl and energy for human consumption,
one can think of certain substitute for this source of energy. It is
aften said that the country has enough potentiality for expansioca
of hydro-electricity power [World Bank review 1979b]. In that
case one can think of, as a sort ¢f long term objective harnessing
the hydro~electire potentiality of the country towards substitu-
ting the requirements of fuel and energy. Sids by side, it shoula
be alse a govermment policy o regulate afforestation wmeasures in
a omtimuing basis in order to balance the growing need of the
inereasing population. Pastures have also to be developed, posi-
tively with fodder crop to develope the livestock resources of the
people. Une should slso think of forest-resource based economic
activities, particularly in those area where agricultural land is
limited, so that the local people have local activities and donot

migrate to other areas for the economic forces existing there in.
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In this respect, we have already noted that there is a
greater need for the creation of more of non-agricultural acti-
vities in the areas where agricultural land is limited with.
considerable'human habitation. Density of population is consi-
derably high in many hill areas with 1limited agriéultural'lané.
One could,as such,think of developing hill forest products in
hilly areas, not only for local consumption, but also for an
export of those products to even Tarai area. For example, follow-
ing the example of malnad (hilly area) of the Karnataka State in
India, one can think of charcoal processing plants in hill areas.
As charcoal is much lighter than firewood in raw form, it is
easier to transport charcoal than firewood. In fact, the trans-
portation of firewood could be quite costly beyond a certain
distance over the rugged a terrain while the transformed product,
namely charcoal can be transported over a long distance with much
less difficulty. .The Indian example of good plamming with the
forest resources of Karnataka State, cited in Earl [1975], is
restated below, that could be a model for in Nepalese hill forest

plamning.

Quoting Earl [1975], an example of a well planned joint
enterprise between Industry and the Forest Department is taken
from Mysore (Karnataka State) of India. A blast furnace industry
with an output of 80 tonnes of iron per day, together with a ferro-

silcon plant, is supplied with 40,000 tonnes of charcoal per
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Trom the surrounding forests. Formerly the charcosl was made
frop distillation of firewood in the plant but in 1958 it was
decided to this metnod of manufazcture on economic grounds and

to buy all charcoal fron the Forest Department at an agreed
price negotiated ench yesr {overage US § 26 per tome in 1971~
1972},  Approximately 3200-4000 hectares of lightly exploited
low value novarsl forest is cleared enuwally for conversion to
plantation. The Forest Department which organizes and adminis-
ters the whole process, receives a royalty of US § 0.125 per. bag
(ive., 45 B 3.75 per tonne of approximately 30 bags) from the
charcnal conwverted from the felled scrub. The operation i= well
organised to ensure that all the cleared land is planted with
trees during the wet season when there iz a temporary call in
the charcoal-making operations and men are available for the
task. The work tekes plece in various state foregtsand is
clesely tied-in with forest management reguirements. The opers-
tions in Arambelll State forest near the village of MuzthinakWoppa,
approximately 40 kilometer, south of Bhadrawsti, are typical of
those carried out elaewhere. The basic organisation of the work
in 1972 was as follows:

{1} Timber trees are felled and removed to the government

depot, at the rate of approximately 127 cubic meters
per hectare, for auction.
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(2)

(3)

(4)

(5)

(6)

(7)
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The Forest Debartment calls for tenders for the manufac-
ture of charcoal from the lop and top and all remaining
trees in the demarcated area of forest, and transport to
the Bhadrawati Iron and Steel works. The price is US -

B 0.50 per bag i.e., US § 15.0 per tonne ex~tax and royalty.

Charcoal is made, on contract, in large earth Kilns. The
contractor pays the charcoal-makeps US § 0.25 per bag stacked
ready for loading on to a lorry.

The amount of charcoal -per hectare is about 20-25 tonnes
i.e., 600-750 bags.

Approximately 120 men are employed on charcoal-making in
the dry season of 6-8 months and plant trees for the Forest
Department at a daily rate of US § 0.31 in the wet season,
i.e.y, for the remaining‘months.

75°/ of the area is planted with Eucalyptus (E. tereticomis)
and the remainder is planted with Teak (Tectona grandis)
silky oak (Grevilleo robusta) and She oak (cabuarina species).

Planting costs are about US # 41 per hectare for Eucalyptus
Planted at 1.5 x 1.5 meters spacing and Tectona 1.8 x 1.8
meter spacing.

The royalty to the Forest Department of US £ 70-90 per hectare is

more than the planting costs of US # 41 per hectare and demons-—

trates the important role played in developement by the use of

fuel obtained as a by-product from intelligently planted forest

operations.

It should however noted here that Earl [1975] does not

seem to have paid much attention towards the urgently of hill

forest development in liepal. He observes "the land area which

has the greatest potential contribution to solving both fuel and
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food problem in Nepal is the flat alluvial Tarai Flain, border-
ing India" It is true that the forest resources bassd indus-
tries are mostly located now in the Tarai area. This fact seems
to be the basis for certain nroposed forest fuel wood development
areas spread along the northermn perighery of Tarai belt in a
figure presented by Earl {19757« But there are competing uses

of flat Tarai land over different economic activities to the
forest rescurces. To add te this competition the state encoura-
ged in-nigrations are slso taking place in some of the Taraei area
at the cost of existing forest areas. For example, in the dis-
trict of Bardia, in the Western Tarsi, the Governmeni-ouwned Nepal
settlement company 18 clearing the forest and settling people at
the rate of one family per holding of 2.7 hectares. Until 1974,
no provision had been made oy retaining forest for fuel and
other basic essentlials. When there is no more forest debris

to burn the settlers are faced with the problem of finding fuel
from the receding forest resource or obtaining slternstive fuels.
tventually the settlers are forced to burn dung which is supposed
to be used as manures for the agricultural land. The effects of
Tack of comprchensive forest resource plamming is noted also in
gestern Tarsl srez particularly around Janakpur town. Here apart
from the locsl domestic demand for fuel wood, local tobhacca
industry hias o great demand for this fuel. As a resuit, the

forests in the vicinity of Janakpur is destroyed completely.
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The forest staffs find it practically impossible to halt the
removal of fuel wood from the nearby forest and the more serious
cutting down of valuable voung timber species. Thus it is clear
that we have to rethink whether Tarai forests can remain as "the
greatest potential contributiofi towards solving fuel problem™ as
observed by Earl, although there is hardly any doubt that other
economic activities like agriculture and industry would greatly
flourish in the flat Tarai land. We feel that if at all forest
fuel could be developed in Tarai area, where the growth of eco-
nomic aetivities has to be much faster in conforming to the
country's highest population growth thereim, the forest resources
have to be allowed to develop in a mixed form with other uses in
the community dwelled areas rather than in the shape of an exclu-
sive forest area as controlled by the forest department. Following
Shepherd's [1979] suggestion for community forest developement,
three important points are emphasized here if the supply of fuel
wood should be made available to all the rural population of the

country :

(a) A1l non-agricultural land not immediately occupied by
housing and other buildings must be made as productive
as possible and protected from excessive grazing.

(b) Village people must be taught to manage their forest
4s they manage their agricultural land and to harvest
product, without having the stock.

(c) Rural people must be assisted to make the most economic
use of the fuel wood and fodder available to them.
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It sesny inevitable that mach more lgnd will eventually bhe used
for ggriculture to. feed the inecreasing population, While man-
made agricultural svastem is being modified and managed for
increased productiviiy through the national uses of wvarious
irputs, it is also necesfary that the remsining land thst is to
nrovide the needed Ffuel wood and fodder ete., must have to he
modified and efficliently managed. In this modification, the
forests rust retain a diverse character in the species-mix,
instead of following a monocultural plantation approach. In
otherwords, there should be a comprehensive integration of fores-
try into loczl community life. In this connection it may he
aprropriate to follow Jacobs [ 1978] "Hundred-tree Formula" pres-
cribed for India, under which farmers are assisted to plant twenty
trees per vear in and around their farms for self-sufficiency for
firewood and small tinber requirements. Such plantings will re-
quire a great deal of liarson between Forestry department persow
nnel and local commundity groups in this kind of mixed tree crops
and agricultural crops farming. The community forest development
is mainly belng suggested for Tarai area, while non-Tarai areas
should try to develop forest resources in the form of protected
forest areas possibly with proper plamning with fast growing
species. We have alreaé? suggested for examinations of the possi-

kilities of locating charcoal procesaing plants in thosSe aread.

We do not have detailed statistical information with
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sufficient regional breakdown on different species of forests
resources for quantitative estimates of outputs. However, from

& survey rebort on forest resources in the hill region [Dept.

of Forestry, 1973], mein species grown and used as industrial
woods are s

Sal (Shorea robusta), Asna (Terminalia to mentosa), Khair (Acacia
Catechu), Oak, Chirpine (Pinmis roxburghu) bluepine (Pinus walli-
chiana), Spruce (Picea morinda) Fir (Abies pindrow), Hemlock
(Tsuga species) etc. DBesides these there are miscellaneous spe-
cies which are sources of (a) furniture and special usé hardwoods,
(b) Other hard woods, (c) Soft hard woods etc., [for details see,
Forest Departments report 1973]. The ststistical records are
provided by zones:eastern hill zone, Central hill zone and
Western 1ill zone. Shares of commercial forest land by forest
type in these zones and in the total hill region (as in 1965)

ave presented in Table 4.9. The dwarf free vegetation found

up to 4000 mcters has little commercial value. Thus mountain
region has practically no commercial forest and its total fores-
ted area is estimated to be about 3.27. of the total geographical
area (the residual share after accounting for Hill and Tarai
region). The total commercial forest in Tsrai area according

to an FAO/UNDP [1974] estimate is about 818,600 hectares. But
the estimate available in publications, the Agriculture statis-

tics of Nepal [1977] estimates the commercial forest in Tarai
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region account for about 75%. of total forest area. Using this
percentage, the total forested area of the Taral area can be
estimated to be at . the order of 1,090,000 hectares. From this
report we have also an idea of the different types (species) of
Taral forests in terms= of net saw log-volume. The net saw log-
voluwne is defined as the volume to- an eight~inch-top diameter
outsice bawrk of trees of merchantability class-one and class-two,
from which exterior and interior defects have been deducted.
Total defects accounted for about 7.8%. of gross saw-log volume.
Host of this deduction for defects occurs in merchantability.
class~-two trees. Simlilar statlstics for hill region forests are
svallable in the source already quoted. The total defects as
deducted from the gross saw log-volume in the Hill region accoun-
ted for only 2.5 per cent of gross volume. The higher deduction
share for defects in Taral area indicates that a higher share of
nerchantability class-two trees exists here as compared to those
in Hill region. The total net saw log volume can be estimated

to be about 5075 million cubic feet, which is distributed between
Taral =and Hill regions in the shares of 467, and %4%. respectively.
The details of forest statistics as could be established from the
above sources have heen presented below in Table 4.9. In this
table, we have also shown the shares of commercial forest land
for three zones: Fastern Hills, Central Hills and Westerm Hills,
of the total Hill region by the forest types. Dut such details
are not available for the Taral belt. The only statistics that
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Table h.9t Sheres of net sawlog volume of commercial forests and area under
LOTHETlel ant all forectg in ¥epal by broad zornes.

et e e e —— : — e
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we can establish for certain breskdowns of Tarai belt are on the
oroportion of geographical area.under comnercial forests. The
statistics Gh Terai forests that are available in the publications
of agricultural statistics of Nepal [1977] are truely not meant
for the pure Tarai region, because the forests divisions included
fherein include parts of neighbouring Hill regions, also, [for
?thia f&agon] the so-called Tarai forests considered by Earl [1975]
iakreally an over-estimate for the true Tarai area.. However, the
CEDA [1987] gave some estimates of the percentage shares of com-
mercial forest land to total geographical area for most of the
Tarai districts {18 in number). Using them and also the 1ldcal
knowledge as available for different Tarai districta, we can
reasonably give reliable estimates for three parts of Tarai belt,
namely, eastern Taral arez (3 eastern most districts), western
Taral area (% western most districts), and central Terai area

(7 central districts in between the above areas). These statis-

tics are as given below in Table 41018 .

Table 4.1C: Estimated arvea under commercial forest in Tarai area.

B S el IS g el L L Tl ek B ol R B Tt o B T e i o T, e, e i Sl T L L e ko e B R a4

Eastern Central Western  Total
I'tenm: . Taral - Taral Tarai Tarai
' - .18 dists) (7 dists) (5aists)  region

R T R i S AT L Er—

fotol comorgtal forest oxea sy, o % S10e

g;ga%ogg°§g§§§§g§% area 1089 1157 1021 %367

‘o of cormercial forest area _
to geographical area 1.6 27.67 36.91 2506

LT e e P i e e Bty Ba et plin ok R -— o " e ——y
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From the estimates glven atova, we notice thot intermn oo

Jorest land the HiXL region hes wider forest cowver than

i Ty s . * . .y . irr - . . . . i
sthase of Tavod region (55%. in M1l repion as against 377 in
region}, bubk the commercizlisation of forest resources has

-

taken place substautially in Taral region (75%.), but not so

b

Tarai

puch in ¥ill region (orlvy »4%Y.). As a result the Taral region

has a nigner percentage of the geographical area under commercial

foreats tran those of Hill vegion {257. in Tarsi region as asgainst

20%. in 7111 region). The three parts ol the Hill region, nanely

Tastern Dilla, Central Hills and Western Hills do not show nuch
yariation in terms of foregt-cover, rnor in terms of the percen-

tage under commsrcial forests. But there are wide variastions

among the three parts of the Taral region, namely, Efastern Tarai,

Central Tarai and Westeirn Yarai, in terms of the shares under lhe

cormerciasal forest land. The Western Taral has the maximum shore

ki
T zhout 37Y., the Eastern Teral has the minimm share of about

0f
1%, while the Central Tarai hes a share of about 28% . The

shares of total forest covers 18 Jlikely to be in similarly increa-

sing order from the EBastern Taral towards west. Something like

hal® of toltal peosrajhiczl area g likely to be under Eorest-cover

in the weotarn Toral, shout aone trhivd in the cenlral arai and
about a Siftrn or sixth in the eastern Yaral. We teve slready
noted that the vest Sovntain repion has very nepligible forest

cover, oxnly 3Y. or so, which does not tave wach commercial velue.

Qegarding the tvoes of commercial forests as Judped by the net
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Sawlog volume, 3al is the most important species grown in Nepal
which iz :predominantly available in Taral region. We have alrezs
notdd mich of this specles i1s the source of export earning for
Mepal. Hill region also grows this species, tut only 147, of all
commercial sawlog volume, while more important varieties there
are Fir (24%.) and Chirpine (177.). But, interestingly, the
shares of commerciagl forest lan® under thesge species do. not
follow the similar pattern in the Hill region. In terms of the
share® of commercial forest land in Hill region, Zal is more
important than Fir (277. for 5al zs against 3.4%. for Fir). 'Mhis
shows the importance of commercinl value of Fiyr under 1imited lona
utilization. The eastern Hills has however the maximum share of
hoth net Sawlog volume and forest land under Fir. The wesztern
Hilla is next important in this respect while the centrzsl Hills
is not that important in iy production. The western HMills is
most inportant in respect of Chirpine, while the central Hills is
most important in respect of Zal. Other details are aveilable in
the Table 8. Though most commonly found timbers speciles in Nepal
iz $al (shoream robusta) it is rather slow growing and at 8C vesrs
can ke expected to have a breast height diameter of 5C centime-
ters. Tt in contrary with it Semal {Bowbax malabaricum) =
veriety ol lower slope hardwood at 40 vesrs can be expected to
reacl dizmeter of 7% centimelers at breast height. The forost

of Taral ares have been renownesd for the production of high srade

3al timber whick is mostly exported to India as round logs.
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Agcording to Earl's analysis [ 19757, exotic epecies for examyle,
Bucalyptus tereticomis and Tectona grandis are cepaple of very
‘fast growth. Experiments cen be undertaken with these kinds of
fast growing species by the Forest Department. In this context,
as Griffin [1979] points out "the Fucalyptus leaves can he a

gource of valuable 0ils®, but this fact has not been seriously
consicered by the forest planners in Hepal.

It should be kept in mind that forest fuel is renewavle

lixewisge tne hydel-power. With the gradual worldwide depletion

of fossil fel, one ls confronted with the problem of proper
plarning for renewable engergy rescources. 1t 1s unfortunate that
the destriction of tropical forests in developing countries 1ike

flepal is accelerated as soon as economic arowth is initiated from

the stage of primitive agrarian 2tructure. This unfortunate

gituation must be arrested by the institution of smuitalbly plammed
economic developement with due recognition of the need for a
gustained growth of renewable fuel resources, not only far the
supply of encrgy reguired by the increasing numbher of people anc
their economic activities tut for the maintaince of certain esco-
logical balance of the physical environment in which the people
lhewve to live. The return to the old ecoleogical balance will how-
evar oo imwossible.  Dut even te have certain rational structure
ol a new ecological balance twe changes seemns to be essentilal:
first, the rcroduction of forest resources must be increamsed ancd

seccond, their wtilization should become more cconomical.
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5.2 Walter esourcesn.

We hawve Just mentioned in the last sub-section that the
hydropower potentiality of the country should be exploited ade-
guately as an alternative source of fuel and energy to meet the
growing demands of the people of Nepal as a sort of a long tern
otjective. Morecver, we have also shown in Chapter I1I that the
extent of use af electricity and power has contrituted signifi- -
cantly towards explaining the spatial varistion in industrialisa-
tion. Thus granting that the awvailabllity of power and energy is
a prerequisite towards the localisation of industries;further
attempts should be made to harness the abundant water resources
ko produce hydel power for an enhanced industrialisation in Hepal.
The centire country is full of perermial rivers, hig and small,
originating from the high Himalayan regions and flowing to the
southern low land of Tarsi region with enormous discharge of
water and at places with high velocity. The Department of Flec—
tricity has estimated the hydropower potentliality of the country
at 83 million kw [ refer: Hydrovower potentlality of Nepal, Dept.

of Llectricity, HMG/H, 19711,

Though the hydropower potentislity is very high, the actuszl
ower generagtion is at rock bottom. At present Fepel has a total
power genclration of only 110 megewatts computed from the data
provided in World Bank [ 1979h] as against the estimated potential
of 8% million kilowatts. OFf the total hydel power generated

domestically, more then 90 per cent is comnected with the centrel
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distribution system (Kathmandu ~ Birganj - Hetauda) alone. The
power demands of the border towrsand industrial areas in Tarai
have been, met considerably with the power imported through trans-
mission line from India under a power exchange programme. The
details of the existing power development and distribution as
prepared by the Dept. of Electricity is reporduced here in figure
LL,6. From this figure one can notice that the transmission lines,
existing or under extensior, are serving mostly the central capital
region and the Tarai belt. No wonder that existing industrialisa-
tion is also spread over thése areas. With the foreseeable power
development schemes, t he World Bank report indicates that the
total capacity will‘increase to 025 = 0.30 million kws. by 1990
[World Bank 1979b]. As fuelwood accounts for more than 907. of
Nepal's energy use continued encroachment into the forest for
fuelwood is inevitable. The only way' to protect the forests and
thereby reducing the landslides and soil erosion is to develop
energy which can be substituted for fuelwood. At present, small
scale hydropower development seems quite feasible in Nepal for
local short range uses. An enhanced supply of hydroelectric
power in the densely populated rural areas might be expensive,
but it will releive some of the pressures being placed on the
local forest resources used as fuel. If the hydelpower is to

be provided as a substitute for the forest resources used as fuel
the estimated generation capacity by 1990 as predicted by the
World Bank [1979b] seems to be quite inadequate. So it is neces-
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sary o make inveztigations towards identifying the fruitful
locations ¢f hydelpower potentiels and take necessary planning

neasures to tap this resource where it is economically feasitle.

5o far, we were discussing ahout one aspect of water
resource .development in Nepal namely, hyvdroelectric power develop-
ment. fnother most important aspect of it iz irrigation. The
potential of irrigabls land area in Nepal iz believed to be quite
kigh. According 40 onc estimate of national plarming commission
11 1968, 25 much os 30Y. of the pregent land of the Tarael can
be brought cventually under irrigation by utilizsing the country's
water roscurces [ CEDA, 1981].  3ut inspite of high potentiality,
the nationzl effoirts for large scale irrigation development in
Hepal has not been adeguiate with the conseguence of the stoted
stagnancy in agriculturs} pioduction. Prior to first Five Yesr
Flan {1956-61) some 1470C ha of land was under irrigation. During
Firat Five Year Flan, Second Five Year Plan, Third Five Year Flan
and Fourth Five Year Plan, some 17200 ha, 26500 ha, 44310 ha, and
52269 ha of land respectively were brought under irrigation. The
target for the Fifth Five Year Plan period {1975-80) wes to provicde
irrigation facilities to 146000 ha of Iand. Though the zccompli-
shment of this plan period was not clear, it is believed that as
of 1980 some 250,000 ha of land should have come under irrigation
from government efforta. Adart from this about 157000 ha of land
in the country is belicwed to be under vyear round irvvigation from

traditional irrigation systenm called kulo developed by Tarmers
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themselves from the time immemorisl [CEDA, 1984]. This makes tac
irrigated land area of the country of sbout 17.50 per cent only
o7 total cultivated ares which is not adequate with reference to

the courtry's needs.

As Nepal is an agricultural country, the agricultural secw
taf.has ©o get priority in order to enhance the cconomic develop-
ment of tne country. The production of agriculture especially
foodgrain has to be increased to meet the needs of the growing
ﬁﬂpulation- 50 it becomes imperative to tap fully the irrigation
potentlals of the country so that it is possible to adopt the
intensive methods of culti%atian towards echieving agricultural
prosperity. According to CEDA [1981], thémirrigation potential -
lies basjically in two different areas of the country namely, small
sale o1 minor irrigation in the hills and mounteins, and large
scale or wajor irrigation in the Tarai. In fact the irrigstion
master plan 1970 states thet the aboundant flow. of major rivers
in Nepal could be used for dommanding irrigable areas by about
one million hectare in Tarai and 200,000 ha in hilly regions. As
less than one faufth of the cultivated area lies in hills and
mcuntainé with more tﬁan-fifty per cent of the countrv's vopula-
tion, this region hag boen always a food deficit regien. So the
iﬁportamce ol irrigation cannot be over-looked in this region
also, 1f feasible. In future whenesver cheep hydroelectric nowsy
becomes availavle, there i3 a vast scope of irripgetion of these

aregas by 1lifting water from the neareat point of a river instezd
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of naving unsconomical long stretch of canal through the risky-
steep hill slopes. But in the ease of high and steep mountain
region e pond irrigation system can be developed by controlling
mmeroas oonds which shall be filled with surplus monsoon run

off and wtilised during the dry period.

Taral is a foodgrain bowl of Nepal. More than 707. of
country's cultiveted land lies in this region. If Tarail agri-:
culture dees not flourish, the people of *the Hills and Mountains
a8 well will have to suffer without the necesaary supply made
avallable from the surplus of Taral agricultural ocutputs. Thus
the vast potential of water resources that exists in Tarsi (see
‘fig. 4.8) have to be tapped scientifically to the full capacity
to meet the water needs of the agricultural activities in Tarai.
According to CEDA [1981], the following irrigation system can %
thought of for Tarai: (a) simple diversion irrigation systen,
(b) regulated storsge dam irrigetion system, {¢) long diversion
turmel irrigation system, (d) regulated storage dam and long
diversion tumncl irrigation system, and {e) lastly, where hydro-
power 18 cheavly available and where surface water resource is

either insufficient or costly to develop, ground water 1ift irri-

gation system can prove economleal alternative. Some feasibility,
studies have to be made right now towards developing irrdgation
prospects, otherwise the the country as a whole might have to

face the pervetual starvations.
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fa5.3 Minerel flesocrcss

Nepal is yet to nake =sxtensive surveys to have s detailed
knowledge at micro-level on the rock types and asgociated deposits
of mineral resources. The current mining activities in the coun-
try are limited to only the infermittently worked copper mines
from the olden ages, some largely primitive style mining of cer-
féin industriel minerals and some small scale mining of certain
construcﬁicn materials.. This negligihle level of mineral develovn-
ment is clearly refléﬁted by the foliowing mineral statistics in
19?}Q?h {see Table 4.11) at which year the highest mining revenus
was realised in recent years (between 1969-70 to 1978-79).

Table 4.113 Productlon and revenue o©f minerals in 1973-74.

B N S o i WP R W SO T U S

Mivnierals

Unit of measure- Production

ST LT RE R ] cv;xl'i.#biwﬂ! F S T WE DR R N i A e ol -y AI_:EEE.; PR P in _19373-?g".: -
A« Metallics :
. 1. Coprer {metal) torme. T.20
B. lon-Metallics (Igdustrial) . |
‘ 1« Beryl erystal tonne 0«14
" 2. Clay (white and yellow) tonne 14,00

3. Garnet ‘ tonne 4 OO
L, Mica {crude) torne b 00
5. Ochre tonne 2.00
Ba S2lt tonne - 96.00
7. Tale tonne as2.0c

3. Hon-Metallics (construction)
1. Boulder and Gravels thousand cu.m. %1, 70
2. Construction Stones thousand cu.m. 134.30
3. Limestone thousand cu.m. 1490
4. Marhle Chips tonne 85.0C
5. HMarble Craggy S oM 833 .00
6 . .I"'Ilarblﬁ Slab chm ) 1&&?1@ L0
7. Paving Stone - thousand sg.m. 167.40
8. SZlate _ _ thausan@_qq.m. N _Eﬁt%uﬂ

thHMiﬁimgqﬁevenue. Ra. ik, B4

B N

?SE;EQ:‘ fﬁ%ﬁq:_ ?ﬁﬂ“ﬁéﬁ“?ﬁ& ‘n‘('}eals,g.if‘; ‘Ka“'l:hma-uric‘lu (Hepal} as reforred
in CEDA [1981].
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Fending the deiailed knewledge, the Dept. of Mines and Geology
has howegver trisd te Infer on the minerals -~ prospects of the
sountry by broad locgblons [réfef'CEEA 1981] which will be used
below i dbur analysis. A map showlng the locations of pdasible
mineral depdosits as worked out by the sald department is also
reproduced here in fig. 4.8 .

. On-the hasis of Nepal's gedﬁogical.formatiqns, its terri«
tories cah broasdly be divided into four divisions: (1) the great
- Himalayr*. {(11) the middle ranges or lesser Himalayes, {(1ii} the
Churia Hills linked with Siwaliks, and (1v} the outer Tarai belt
(refer to fig. 1.1). The present knowledge of the geology of
 Nepal indicates that the Churia - 3iwslik Hills are the product
of erpaion of the earlier phases in the Himalaysn orogeny or
mountain building process, usually of 111 - consolidated sedimen-
tary rocks and little folder by subsequent slpth-movement. Light-
ening of the earth's crust had resulted. from the messive erosion
gs the mountain btullding proceeded. There were, too, negative
gravity anomolies where folded sediments of comparatively low
mass had been thrust deep down helow the roots of Himalaya. That
is, great columns of the earth's upper crist in the long Himalayan
belt hed lower gravity than normal, and much lower gravity than
the deep or hypabyssal rocks rich 1n iron, manganese and heavy
metals. The combined upward force of these two factors caused
t{aostatic uplift' to which the present great altitudes of the
Himalavan peaks is attributed that is upward adjustment of lighter
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colunns ol The cartil's crust insitu {(as contrasted with mountain -
building due to convergence of crustal plates which is thought to
have doninated in the earlier phases of the orogeny). The signi--
ficance of all these for mineral resource 1s that different mine-:
rals are to be expected in recent alluvium as in the Tarai, in
1ightly folded sedimentary rocks as in Churia/Iiwalik Hills and
in much folded rocks as in the Lesser and Greater Himalaya,
especially where great heat and pressure have been generated by
the earth's movements to cause metsmorphosis of the rocks, or
where magma {(upward migreting ions) from the sarth’a interior
have again caused metamorphosis of the Himalayan rocks. Lastly-
there are particular minerals associated with places where erosion
"perhaps In deep gorges or the like, has cutdown into the very
roots of the mountains, revealling the rocks termed hypabyssal
{often rich in iron and mangdénese, end often too characterised by
very large crystals on various minerals - show cocling at depth
bteing aéansiated with larger crystalline forms as compared, say,

to lava poured out at the earth's surface and cooling quickly).

In the rest of this section, we shall try to-clarify
further the relationships between the four main zones noted above
and the existing minaral exploitation and future potential of
mineral based industry. In the key to the map (fig. 4.7) on
minerals, the Department of Mines and Geology has, very reasonably)
grouped the symbols such as fuels, ferrous {(metallic) minerals;

non~-ferrous metallic minerals, Pprecious minerals, rare minerals,
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non-netallic minerals of several types and s¢ on. Given the.
mber of gymbols it is difficuli to see any general pattern, if
there 18 any, Or even to make much of regional groupings. that
pxizt.  Atnother approsch that affords some insights ia to regroup
the mineral names in the key, and the symbola, according o the
types of rocks in which they are found. Thus:

Recent alluvium ~ domirant in Teral zone {but the related mine-
rals are not shown in the fig. 7). -The minerals avallable are
sands, gravels (some with small to medium boulders) for road
metal building purposes etc., clays for brick making, occasional
impure peats and iron or bsuxite in fossil so0ils.

Sedimentary rccggﬁpther_gggg recent — lightly folded rocks, pre-

daminantly in the Churila/Siwslik zone and alse in places in the
middle Ranges and the Great Himaleyss. The associated minerals
are petroleun, gas, coal, lignite, aluminium minerals, low grade
iron ores, pyrites, celestite, phosphorites, limestones for cement,
building stones, other limestones, dolomite (magnesium limestone),
foundary and glass sands, cement raw meterlals as a group, salt,
marl chalk and clay rocks, and also some road metal (i.e., zome

limestones ).

Metamorphic rocks - these grade from lightly folder sedimentary
rocks to the roets of former and long worndown mountains ranges

ad in the 'cldlands', referred to in Chapter I, with Archaean
(geologically very ancient) schists grading with increasing degrees
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of granitisation inte gneisses and then granites, minerals are
stmatimes at contact zones between metamorphlic and sedimentzry
rocks, o in veing in sedineantaries (though these can occur in
gny oo fype, even In ervatalline rocks-like granite as a result
of later mineralisation after the granites had formed}. The
minerals likely to occur include iron (notably high grade oree
like haematite and magretite), copper, lead, zing, polymetels,
cobalt, arsenic, gold, silver, tin, molybdenum, mercury, antimony,
bismuth, garnet, feldapars, wollastonite, asbestos, mica, graphite
talc, barytes, marble, magnesite and slates and also building

stone and road metals.

Ignﬂﬂuﬂ.ESEEE ~ (extrusive like lavas, but in Nepal mainly intru- -
sive like pgranites, etc.). Apart from their association with
vein minerals and other mineralisation in the rocks already dealt
with, the main ccourrences are in srnznental stone like some of
the granites and gabbros, and after breaking into chips, as viele

ding the best road metal and aggregate for concrete.

Hypabyssal rocks ~ simllar to igneous rocks but tending to be
rich in irorn and mangancse minerals, snd in large crystals so
that very large flake-like crystal of mica, for instance, on rock
erystals or feldspars are more likely to be exploitable wiere
.there are outcrops of hypabyssal rocks leading to unweathered

deposits at workable depths.

Although we do not get breoad regional picture of different
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minerals in fig. 4.7, the locations of existing and prospective
mineral deposits -are shown in this figure on the basis of present
knowledge. But from this figure, we do not have any idea on the
cuantitative magnitudes of the mineral deposits. To supplement
the infomiation on the locations of occurrences with guantitative
and QHalifatiﬁé'ﬂaﬁé'bn.miheral deposits and explorations we make
the following tabular analysid in Tables 4.12 and 4.13. In Table
a.13g the known mineral res#iurces at various stages of development
have been indicated, while in Table 4.13 ming-showing and occur-
‘rences have been indicated on the basis of knowlsdge gained
through explorations by the avthorities in NHepal. In these tables,
the mineral data are presented by districts eccurring in the cross
~-sections of three geological regions like (1) Mountaints (M),
(11) Hi1ls (H) and (i11) Taral (T) and also the seven Food Distri-
bution Zones (FD Zones) that have been discussed already in Chap-
ter II 3 the zone numbers used are increasing from the East to
West of Nepal. The use of geological regions is self-explanatory.
The use of FD. .zones ia to see how far the activities other than
agriculture could be developed 1n each zone 80 that some kinds of
trade relations between agricultural and non-agricultural product:s
might possibly be developed; the logic behind this view 18 that
the Hills and Mountaing with limited agricultural prospects should
have more of norn-agriculiural activitles to develop the purchasing

power readed to meet thoe agricultural reguirements.
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- Table 4.12:  Ehown winerzl developments and prospects in FHepal.,

Wl i S I T Y B MM LA i sl ™

e i o i - — S — W . g, By

Remarks for minex;a}s

Food Mineral Tnder current rroductions Known economic .depcé?ﬁ;_ﬂuh-e“c:nhgmic depogits
~distribution Distriet = or development {pear future exploita~ {(further investiga-
. posit : . X
Lone E tion expected) . . tione needed)
[e—— qugl_.mua"l_a.-':gjmw . ﬂ‘—-&n‘wm“ 1@;—-‘—4- PO L -—n‘—‘——\-_—@:;w-m-— 2 h——nl—-m‘ﬁlm—-m
Mounfaing
zane 2 (M) Solokhusbu Copper - ~ 1.74 million tonnes
deposit of 0.88% copper
(Wapea~ resource, 14 m wide &
khani) 270 m long.
Zone % (1) Reasuw, Zine lead 469,000 %omes of proved - -

deposit ore &-513,000 tonnes of

(Ganesh  probabie ore containing

Himal.) 10.98% zine, 1.5%% lead
& some cddmivm & silver.
4 joint venture project
to mine & mill 400 tones
of ore per day is under
implementation.

Gome % 1) Sindhu-  Mognesite 180 million tommes of mage - -
palchowlk  deposit pesite with 66 million
(Kharidho- {onnes of refmactory
nga.) grade. 4 Jjoint venture
project ‘o produpe 50,000
tomnes of dead it mage
nesite per year at Lamu-
sange folloved by 20,000
tonnes of magnesite bricks
zt Bixgan) is under imple—

- mentation,
Zone 3 {H) Sindbu- Tale de— 303,008 tonnes of prowed falc - -
nlcamit poeit resources proposed to be ex—

(Khari- %xacted & marketed in conjuce
dhunga}  tion with the magnesite projoot
mentioned above. -
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Zone 2 (B)

-

Zone 2 (H)

Zone 2 {H}

Zope 2 {H)

Sone 2 (H)

Zone 3 {F)

.- 2o
PETEERA S T v s P Ti0,
- B s W L ha’##‘rﬂg@q‘l-ﬂ“ﬂh—m‘m—‘“-&-“-hm{? P
. 1;‘}.,.,. W o W oW R e it T T b e el 7 L Al . ol i, . 4 lien.

Hill

[ g oy

Zone 1 {E}

Bhojpar

Udayapur

Tdayapur

Udagrapur

diarapa. -

Bameolthah

Yot ondo

Copper
deposit

(Chhiriling-

khola}

Limestone
deposit-

- (Wayapur)

Dolomite

- deposit
-{ﬂ&ayapur}

Copper

deposit

(Kuxule)

Magnesite

. Aeposit

{Kamphu—
ghat}

Iror. one
deposit
(Thosay}

Limcetone
deposit
{Chabhax)

- 61,26 miliion tonnes of proven

chemical grade limestone fto a
maxizam depth of 510 m. & Nepal
Irdia Jjoint venture 4o set wp a
3,000 tomnes por day capacity
cement plant had been decided
but yet to be implemented.

- 4+84 million tomnes
of proven dolomite

15.% aillion toones of proved
& probable limestone to a
minivg depth of 60 m. 4 150
tonnes per day capacity cemend
plant is wder production since

ok @m—--ﬂ s N e, . S T WA T L T S )
s Ll n o o o, W T A e il g e g

Tonrage not yet
available,believed
to be small tormege
& sub-scononmic grade,
exploration atill
active,

0.30 million temmes of
1.08 copper rosource,

20 mallion tonnes of

“mediumm to low grade

magpesitc resource
upho Suckeehi river
loevel,

8 million toones of

IeEource,

S

Gﬂn't&l.‘l’li
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UL L -7 B ) BN )

ko i e e e B -«.—.—...g.-.;ea--u—hu
PP l-'L'L“".‘IMI’&Q“mLu- R B T w L

Yeme % {H) Lalitpur Iron ore -
(Phulchowid )

10 million tomnes of -
total resources (proved
probable & possible)

with 54-58% iron, Feasi-
bility of 50,000 tonnes

per year capscity mini

gteel plant has been in-
dicated but not sufficiently
eztablished to Justify capital
investment decizion,

Zone % () Lalitpur Marble
(Codavari)

- 288 -

Zome 3 (II) Dhading - Limestone
deppsalt
{Jogimaxa]

Fone 3 {1} Fakswmpur Limestone
doposit
(Bhaise-
dobhan)

4 probable reserve of 246,000
m3 of white marble, 130,000 mj

of brown marble & 248,400 m5
of pink marble, preszently
gperated.

0,95 million tomnes of gproven
& 2.65 million tonnes of pro-
bable chemical grade limestone
irn two scctions seperated by
Trisull yiver being worked out.

B million turmes of proven cement
grade limeetone to an average
mining depth of 60 m. A 750 tounnes
per day capacity cement plant is
wnder construction at Hetawla(ICI).

Sone 3 (H) Makawanpur Limestone
deposit
{tharc}

1014 miliion tommes of -
proven eement grade 1ime-
stone as backup ressrve

for long temm sustensnecc
Uf E.‘E:}I-

Contd.
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RO ) M)
¥ oo e o rm — PR LY AT -

Zdone

Zone

Zons

fone

Zone

Zone

Zone

Rone

Zone

Zone

3 (H)

5 (B)

3 {u)

3 {H)

3 {K)

3 {H)

4 (1)

4 {u)

4 {1y

‘ Conttidesnre’ Paé,ﬁ N

i e in o e &

. : . .- W R [ A P ——
. @ j _}_
s i . H g A E M WIE A Bk B Mow ki k m.dd .o AR o R mama rm F R 4

Mokawsnpur Silica sand
{Karrakhola

Makawonmur Copper depoait
{Kalitar east)

‘Makawanpur Copper deposit

(Ealitar west)

Makawanour Lead~zine
n:'}epcrsit
{Khai rang)

Makavanpur Kzoline
deposit’
{Daman area)

. Mekawssiour Kaoline duposit

(Tiztung)

Tanatm Lopper doposis
(Bhutkhola)

Panzln Iron ore deposit
(Lahdikhﬂla.g

Beglumg  Copper deposit
{(Pandav Khani &
Kals Khand)

i Limostone dopesit
Tolemoedid, {¥hanchikot )

sbout 3 million tormes of milica -
sand guitable for ordinary glase
making, foundry & fluwring.,

1,12 million tonnes of G.5% copper

.resource, 3 m wide & 500 m long,

or 90,000 tomnes of 1.5% copper
rezgource 1.5 m wide & 200 n long.

0,27 milliom toones of eopper
resource, 1.5 m wide & 350 m long.

1.54 miliion tonmes of 2 % combinad
lead-zinc resource, 3.0 m thick &
00 m long or Q.44 willion tonnes
of 4% combined lead-zine resource,
1.4 m thick & 900 m long.

0.56 million tonnes of weathered
granitc averaging.

.92 million tonnes of weathercd
granitc averagzing 11% clay.

0.2% million ftommes of 1% copper
resouTce,

1.08 million tormes of %6% metal
gt_‘a,iiE RO,

Tomhage & grade eptimates not yet
available, believed to be small
toonege & sub-economic grade,
exploration still active.

8,26 million tomnes of cement -
grade limestone resqurce.

Gunt{i'lﬁiﬁ
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Zome 6 () Surkhct Limestone - 10.4 million ‘hcmners of cement grmde -
deposit limestens resource mder active
{(Chaulome) proving,
vone 6 {H)  Burkhed Limeptone - 9.5 million tonnes of cememt gradc -
deposit limestone resourei.
(Lakharpata)
Tetad
Zone 1 {T) Jhapa Copper poly- - " 3 willion tonnes of jyrite
metallic ‘ resource with 0.3 fo 0,73 <O~
yrite deposit bined copper leadezine & 12/
Boringkhola) : sulpher; a deposlt whieh purhsps
not yet rccelved zdoquate oxplo-
miicn,
7zone 3 (T} Chitawan Iron ore - - 0.8 million %ennce of iron-
deposit . resource of mstatod grado.
{Jirbang}
Fone % {(T) Chitawan Tale . - - 13,000 tormes of Tale TCEOUCCHS.
' (Geighat)

P g

source: . CEDA tl?ﬂ‘i] t Ilevc,lnpuen't of the Himalayan Resources for legional Co—operation and Lationz)
Development, J_r::_bhuwzm U"ll?el‘“lty, Kathmandw {Hepal),

F o ——
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Takle 4,133 Inventoxy of Minskal Explorations in Xepel.

E P T A T R T AT ST LLYRL IR S RS AP T AT TEY D R S EE S AR P T

~ » - s et ke
Status of margins] grade mine slmwiﬁ%@;

Lo e ” . and minezal Soouwrvences
“lf:gfe;m © Digtrict Mineral deposit exploration  explored to obher mino
o " active/or in- the stage of ccourrence
conclusive  dvillingfor =nd mine-
PEy—— [y il P . A i . . 0 dwilfflsh%—taa@j-{in 9
b‘pm[1jlnpmuum- - “mmpw‘."‘@—;‘sﬂ:“' “ @T .a--*-w ok vl AU‘J.-QMH.‘L.“‘C T
Houtadin h '
“Zone 1 {1} Tapléejung Gemptone & Garmet — Inconclusive - -
depbeite {various).
Zene 1 (M} Sankhuwa~ BDeryl & Tormaline  Inconclusive - -
sabha, . (various)
Zone 2 (M) Dolakha Coppex, Inconclusive - -
{Sikpasorkhani)
Zone 2 (M) Dolakha Copper _ - Trenching -
{Pandaykhani}
Zone 2 () Sclokhumbu Zine - Lead - Drilling -
(Pangun) -
Zone 2 (M) Solokhumbu  Copper - - Minox
(Lodim Tamakhant) COCUTTENCE
Zone 5 (M) Sindtupal-.  Mica Inconolusive - -
chowk (#ivangaon)
Song 3 {M) Sindhupal-  Graphite - Trenching -
chowk (Patibhen jyang)
Pong 3 (M) Reauwa TLeadwZine Actlve - o
{variouz) (varicus)
Zone 3 ($)  Rasuwa Mics, | Inconclusive - -
(Langtang,Godikang)
Zone 7 (M}  Bajhang Lead-Zine Inconclusive - -
(Balmor velley)
Zome T (M) Bejhane Mica Pegmatites Inconclusive - ~

(vartous)

el Pag— i T e ol Tl i i
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From the tabular analysis provided in Table 4.12, it is
clear that the known mineral developments and proven prospects
are showing mainly in the Hills of Zones 2 and 3. This shows
thet the past attentions towards developing mineral industries
were concentrated in the areas around the capital city of Kath-
mandu, Even in the recorded jinventory of recent mineral explora-
tory works as shown in Table 4.13, we notice the predomince of
similar kind of attentions around the capital. While there are
reasons for this choice, it does not corroborate with the regional
principle of identifying the entire mineral resource endowment
of the country. Thus we may safely conclude that though there are
promising occurrences of minerals in the limited area already
explored around the capital, much more has yet to be done towards
making detailed investigations (possibly with advanced worldwide
knowledge and tools) on minerals for a possible development and
growth of mineral-based industries. The Tables 4.12 and 4.13
indicate the possible minerals that may have the promise towards
this direction. But we do not yet have the fuller knowledge on
the mineral resource endowments which can be commercially exploi-
ted in different zones over the entire country. Our preceding
analysis i§ only to provide certain guidelines towards further
investigations for developing feasible mineral-based industries,
so that more and more non-agricultural activities could be created
to release labour pressure on arable land. The existing mineral

based industries are negligible and they were mainly based on
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certain purely cience discoveries of minersls in the past | ref.
to Karsn and Jenkins, 19%0]. We learn that some recent investi-
gations are going on in digcovering petroleum oil and gas deposi
in certain selected locations. The details of which could not i
indicated in Table 4.13. However, more of systematic explorator.
gfforts should now be made in order to understand the real posi-
“tiop of Nepal's mineral wealth on which to base possible indus-
trislisation. HNepal is stated to have little knowm reserves of
minerals as observed in the World Bank report [1979al. But on
the btaszis of our analysis made on the geologicsl formstions, the
possible associated minorsls, the known minersl development and
proven prospects {(Table 4.12) snd also the inventory recorded in
Table 4£.13 on recent mpineral explorations that are golng on, one
should “e more optimistic t-an what pessimistic conclusions were
dravn earlier on the basis of incomplete or yvet unexplored infor-

mation on Nepal's +true position of mineral wealth.

fi.5.4 Labour Potential

From the 1971 census estimates, we can derive the share
of economically-active population by districts. For the netion
as a whole this share works out to be 4B per cent. The distriet
values of this shares are varying within certain narrow range
around the national wvalue, depending upon denographic and econo-
mio factors. We ghall call the economically active population

23 tho working force or, alternatively, labour force. AS populs~
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tion i# growing over a time peried, the working force wili also
be growing, maintaining more or less a similar share Dfnlabour
soerce to population. If we grant ﬁhe‘hypathESis that the share
of rabour force would remain same over a time horizon under
consideration by districts, the increase in labour force is
simply a function of porulation gro#th rate under the 'ceteris
paribus! assumption on demograrhic and economic factors. It I1s
Ly this orincelple we have attempted below for the estimates of
the addition to labour force over the time period between 1977-78
and 1982-90 by districts. We have already used the midterm popu-
lation growth rates (obtained from the district wise populations
of the 1971 census and the 197¢ survey estimates called the mid-
term censﬁs) for the purpeose of popuiatidn projections by disiricts.
It is quite & ressonable extrapolation of population for 1377-78,
our base year in the chosen time-horizon, obtained by use of the
ccrresponding mid-term rate of growth. If we use the mid-term
‘rates of growth further for 1581 (i#e., 1980~81 year end) for
districtwise estimates of population, the aggregate population
for MNepal works out to be about 14209 thousands which corresponds
to an amnual growth rate {geometric) of about 2.1%.. But actual
19831 census estimate (provisional) gives a figure of 15020 thou-
gand persond which corresponds to a higher annusl growth rate of
2.7% aovroxinately. This higher rate of growth of vopulation
can be explained substantially by the immigration of mostly Indian

nationals particularly Indian lepalese during the periad:l1978—81,
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wierl the question of foreign national issue has been firmly raisgd
oy the local people of the far=-castern Indian states. The ques-
tion of & slight under-estimastion of the mid-term rate is not
however entlrely ruled out. Yet we feel that on the face of
attentiong now being tTalten on the family planning measures by thaa
government, the mid-term rates were thought to be good enough for
a further preojection of population by districts upto the end ;minﬂ
of our time horizon chosen, namely 1990 (i.e., 1989-90 vear end).
Thus our estimate for the population aggregate of Nepal works out
to be about 17263 thousands which corresponds to an ammual growth
rate (geometric) of about 2.3% over the time horizon between
1977-78 and 1989-90. This percentege rate falls in between the
two rates of 2.1%. and 2.77. obtained esrlier. A slightly higher
rate of 2.37. than’the mid-term rate for the country as a whole
tekes care of the possible under-estimation of the mid-term rate.
This has been possible because of the enhanced multiplier eflect
of higher geometric growth rates used over longer time-horizon as
present in certain Tarsl districts of lNepal. Anyway, the popula-
tion growth rate of 2.%% for Nepal as a whole over our time-
horizon seems to be gquite reasconable. Now, granting that the
1981 census estimate of population is correct and also that there
has been a significant population influx during a short geriod
prior to the 1981 census, in varving magnitudes in different Tarai -
districts mainly, we have made the necessary adjustments in esti-

mating labour force by disiricts for 1990. Such an estimate,
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worked out for each of 75 districts of llepal, is based on the

foliowing algebraic formulations:

Let Fog, Pgq and Py, denote the estimates of population
for the dlstrict under consideration in 1978, 1981 and 1990
respectively. Also let L?B' Ly, and LQG represent the corres-
ponding labiour forces estimated on the basis of the share of
labour force to populatien, s, as calculated from the 1971 cenw
sus estimates. Thus we have L?B = aP7B, L81 = SPE1 and LQG =
EPQD. If g represents the percentage snnual mid-ternm rate of
growth of porulation, the corresponding anmnual multiplier of
povalation, m, is then given byt m = 9 + 0.01g . HNote that we

P L

, L i
have m'2 = -13?-9- 2 and m> = -ﬁle'-—:]- = w2l ., If P;
75 L7s 78 Lrg

denotes the actual 1981 census estimate of population, we have
. *
the estimate of adjusted labour force of 1990, Loy » glven by

_ L sm? P pr
L;D = smg P;,] Then we shall have --92 = __.g...u.@nl @ gﬁl.
Lap sm”? Py, 81

If g* denotes the adjusted percentage annual growth rate and
m* = 1 + 0.01 g¥, the corresponding multiplier, we have (m‘*’}m =
* i *
L L Lon Y 1R :
= . L b4 ~22 o mﬂg(--'?-'l = (m ¢ )12 (say). Where ¢ is
Lzg Lyg - Loo Fa1
' P

*
12 81 -
€'° = = Thug m¥* = meg
81

the adjustment factor given by

So our mid-term armmual multipiler m for each of the districts

hag becn multiplied by the corresponding adjustment factor ¢ for
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the purpuse of calculatiﬁn “f',L;6; The sddltion to labour fore
during the time horizon AL, is given by AL = L& = Log <

It must be mentioned that only the provisionel estimates -
of 1981 census populetion were mads available to us by the courw
tesy of the Central Bureau of Statistice in Merch 1982. A come
parison of data revealed that the district boundarles as we have.
been referring to in our study (and in use before 1975) were not
followed in reporting the districtwise populations ¢f 1981 census
oounte. As such we had to make the necessary adjustwment in these
population estimates’ to tally our district boundaries with the
knowledge of area transfers between districts; the aggregate
population of Nepal would however remain invariant by this inter-
nal adjustment for district boundaries. Thus only after obtaine
ing the c¢omparable population estimate for a district, we have
caloulated the corresponding labour force adjustment factor €
due to population influx. We have recorded in Appendix Table 11
the values of £ for all districts only to have an ides in which
district a significant populaticn influx has taken place. We
have alsc presented in this table the wvalues of w¥, L?B’ and DL,
We have mapped m¥* and the_densitiea of L?B and L;G per sg. Km.
of 1978 gross-cropped area in figures (4.8}, (4.9) and (4.10).
On the map of m¥* we have noted the districis by asterisks where
significant population influxes are detected through the values
of € It ghould be noted that the value of a3 zatimated for
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FIG-4'8:PERCENTAGE ANNUAL RATE OF INCREASE OF LABOUR
FORCE IN THE PERIOD 1977-78 TD i989-90 i—g*}
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national ;ggfegate i= abgut 1.00464 {or 1.005 approximately).
Allowing ﬁ mérgin'for poésitlé in migrations cf minor nature
within Nepal, a. veluie of ¢ gbove 1.01 is consiéered a8 gignifi-
cant, such values have occurred only in thirteen districts in the
whole of Nepal. 'ﬂll-cther districts have the values of I within
the small range betwgén 0.99 and 1.01. The districts with values

y

of ¢ lesz than 1 might have incidences of minor emigration. Tt
is noted that the use of the labour force adjustment factor ¢
over the mid-tem rate Vﬁ haa‘inflated the estimated growth rate
of labour force g* to a value of 2.77. per ammum when the estima-
ted population growth rate has been g = 2.37. approximately.
This obviously has inflated nmarginally the share of_labour force
to population by 1990; As the influx of population has taken'
place,-itlis quite reassonable to take planning measures on the
creation of new sctivities based on the upward margin of 2.77..
(which is elso the aﬁnual rate of population growth in the pericd
1971~81) rather than tallying it with the visualised population
growth rate of 2.3%..

Following observations can now be high-lighted on the
vasis of our analysis fronm figures (4.8), (4.9} and (4.10) and
also the data recorded in Appendix Table 11.

() Extremely high growth raﬁe:g* is observed only in Tarai -
in the two extreme estern districts, in the four extreme

western districts and also in Chitwan in the central Tarai.
The very high growth rate is observed mainly in Terai {five
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districte) and in hill Surkhet district to the north of
the western Taral of extremely high growth rate. The
high growth rate observed mainly in the disiricts of
central Taral and the adjoining Hill distrdicts around
the capital region and also in Kaski district (Hills).

Worthern districts lying both in Mountain and Hill areas,
showed low growth rate g¥. But medium valves occurred
moatly in the western part of Nepal over major ares, while
such wvalues had 1limited cccurrences in the easterm part.
The incidence of some medium values could be observed in
eastern Tarai districts.

The population influx was significant in all districts
with extremely high and very high values of g*, except
the district of Dang-Deokheri. The distriet of Makwanpur,
flanked between the capival region and the central Teral
districts seemed to have significent population influx
even though its growth rate is not that high a3 in other
diztricts of high population influx.

The labour pressure on arable land is observed to be low
in all Tarel districts and in a few adjoining hilly dis-
tricta. The wvery rugged Mountain districts of Dolpa and
Manang also recorded low values. This was the position
in the base year (1977-78) of our time-horizon under
consideration and this poslition has practically not chan-
ged in the target vear (1989-90) despite higher growth -
rates of labour force in Tarai districts. 4 few medium
values that have occurred in Tarai ares in 1989-90 sre
Just at the boundary value of the low class chosgen in
the figures (4. 9) and {4.10).

Chviously the labour pressure on- arable land was higher
in the Hills and Mountalns with very high values in major
areas which has extended in the target year. The absolute
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magaitude of the additional to labour foree, 4L, as
tabulated in Appendix Table (11) is not however predomi-
nant in Hills and Mountains, as compared to that of Taral
area In view of lower- growth rate g* in the former.

{f) The density of labour force for the nation as a whole
worked out to be 220 only in 1977-78, in which vear
depal could still generate national surplus in foodgrains
wlth the existing primitive mode of cultivation. All
Tarai districts in 198990 have lower values than this
density figure, while labour pressure en arable land has
been alermingly high in meny non-Taral districts. Though
governzent 1s not discouraging population in-migration
to Tarsi area (for exsmple, the Covernment owned Nepal
Settlement Company has been responsible in settling
people in many Tarail districts, such as Bardis and Kane
chanpur in\recent‘?ears], there are expressions of senti-~
ments aired by the planning suthorities against this
encouragement of in-mipration into Tarai area on grounds
of disturbing the eco¢logical balance therein. But keeping
in view the alarming labour pressure on arable land as
observed above, there is no reason to discourage in-migra-
tion into Tarsi area with proper type land use planning
therein.

(g} Lastly, the values of AL should be kept in mind by the
regional plamners of Nepal while formulating regional
policies, on the basls of which new activities should
oe penerated particularly in the non-agricultural sector.
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CHAPTFR V

SYNTHETIC REGIONAL ANALYSIS

5.1  Introduciion

In. the preceding chapters, we have mads regiongl analysis
on individual activities and trisd to explain thelir regional
variationg by certain important factors. In Chapter II, we have
dealt, in considerable detalls, with the sgricultural and allied
aspects and the corresponding development index D has been cons-
tructed to rank the districts in respect of agricultural develop-
ment. Similarly in Chapters I11 and IV, we have constructed thé
index of over-all industrial activities, I, and the composite
index of tertiary and allied activities, U, and analysed the
regionel patterns in respect of individual indices. In this
chapter we would attempt for the synthetic regional analysis com~
bining all important activities and other aspecis of regional
sconomics, In doing s8¢, we have to duly recognise the fact that
sgricultural activities provide the predominantly major part of
people's occupetions, while other non-agricultural sctivities
are yet insignificant. Thus our development index of agriculturas:
and allied activities D remains still important. For a aynthetlic
ranking of districts there is o need to contrast the agriculiural -
develomment with the non-agricultural development snd also to
formulate a combined index of both agricultural and non-agricul-

tural develomments. It has heen already noted in Chapler IV that
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there iz ¢ stoong interedelendence between the two major counter-

i

parts of non-agriculiural activities, namely, the indices of
industrial and tertiory activities I and U. 3Zut the agricultursl
index D is not much associated with U and even with TI. As such
it seems appropriate to construct a non~agricultural development
index statisticaliy by combining I and U in the usual way and
then combine the sgricultural and non-agricultural indices by
some suitable methadélin’which the importance of agriculture is
retained., Qur statistical methods would not be appropriate hers
and we have to taske resort to the economic principles of index
formulation for a combined development index of beth agricultursl
and non~agricultursl aqtivities. Tﬂe actual aynthetic for such
an index and the.curresponding reglonal analysis are discussed
“in the next subsection.

Further, in Chapter LI, we have made demand projections
for cereals and suggested the corresponding production tasks
negded to achieve the consistent targets prescribed for 1989-90.
We have also dealt ﬂith the distributional aspects between the
deficit and the surplius areas on zonal basis {named as food dis-
tribution zones) in that Gﬁaﬁter. In the followlng subsection
5.2, we would make further anslysis on the consumer demands on
different items of consumption thrdﬁgh the expenditure elasticity
analysis to be done from certain sample data on family budget
surveys referred in Chapter IL. With the use of theee data we

would try to predict the future pattern of total consumption
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expenditure by zonssg and subwzones and also the posaible growth

of income {(GDP) for MNepal as a whole.

Further synthetlc analysis and concluding observations
will be made in the following subsection 5.3 with the results
obteined earlier. The chapter will be concluded with a summary

and conclusion on ouri main findings.

5.2 qumbingﬁ Development Index of All Activities and the

Regional Analysis: ,

Of the three major activity indices, D, I and U, it is

zlready noted that the relation between I and U is highest
{corr, coeff. = 0.8%5) and that between D and U is lowest (corr.
coeff, = 0.416}. Tais reflected the fact that the tertiary acti-
vities vrospered wilith the industrdigl sctivities and not with the
predominant agricultural activities spatially in Nepal. TIn fact,
the relation between T and U cari be better depicted if a relatively
‘morc skewed statistical distribution of U is mede comparable %o
that of I by a sultable matheématical transformation of U. A4s the
index I is more related to D {corr. coeff. = 0.627) than with U,
the distrivution of I i3 kept undisturbed and the mathematical
transformation is applied on U +0 make the statistical distribu-
tion of the transformed wvariable comparable to that of I. Thus
taking the square root of U as the transformed tertiary activity
index, the improvement is noticed not only in its correlation

with T tut also with D. {(r = 0,90439, r = 0,55809).

JO, 1 J3, D
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With so much kigh sbatial assoclation between 1 and JO, these
two indices need not be freated separately and we have combined
them statisticelly tc’fﬂrm the development index of non-agriculw
tural activities, N, as given below in equation (5.1):
| N = 0.419365I + 0.580635 JU,
£ = 0.97581 |
The‘indax N is so formulated that its critical value (national

cen (%5.1)

vaelue} corresponds to unity.

The correlation between the development indices of agri-
ouliural and non-sgricultursl actiﬁities is still not high (rﬁnu
0.80737). This is not a very happy state of affair that the
agrliculture) develorment has nﬂf.géne, side by side, with the
non-agricultural development over space in Nepal. But it is in- -
teresting to note that the concentration indéx of cultivated land

Iog vhich is strongly related to an inverse of ruggedness index

-1 . . i . .
[T= (.t +T )} ], has also a substantial relation with N and I
{corr. coeffs. = 0.7912 and .7984 respectively) and this relation
is even better than that of D with I, {r = 0.7121). Thus it

can be inferred that the nonw~agricultural aﬂtivities‘have certain
spatial mssocistion with the concentration of cultivated land,
but the performance in agriculturael activities has not been s0
fsatisfacycry a8 to be concomitant with the levels depicted by
ICG and M. In combining D and ¥ for a.camb;ned Develomment index,
the performance as actually depicted Ty D bﬁ 8 predominant sector
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of populsation hes U0 Le recognised. This carnot be done in a
statisticdl combination as used earlier, since in that the popu-
dation welghis t0 sectors do not figure in the empirical formu-
latién. . Had thecorrelation coeff. v beenﬂhig%f&nqugﬁllthis
prohlem would not have arisen, since in that case ‘the statisti-
cally oombined index and 2130 its conatitutent indices N and D
would ‘have Egenia}@?aﬁ:parallel, as a result of which thes popula-
tion weights to sectors would not have matiered much. Thus we
aghendon the use of statistical methods and take certain economic
aspects into account to. combine D and N for a combined developmentf
index of all activities, say, 4. Following Pal's {1968, 1974,
1975} procedure, the formulation of 4 has been done as given in
equation (5.2) below:

by = Woglha Dy + Wﬁj“‘n Ny) {5.2)

where, A, = ratic of agricultural labour productivity to all
labour productivity for Nepal.

share of agricultural GDP to total GDF

= o S e B e A AR - T T VIR

share of agricultural labour to all 1abour

A = ratic of non~ggricultural labour productivity
to all labour productivity for Hepal.

share of non-agricultural GDFP to total GLF

= L el 8 BT O AP — e B e AT N — ottt

ghare of nonvagrieultural labour to all 1abﬂur'

Wajr Y3 = ghares of agricultural labour and non-agricul-
tural labour to all labour in jth district with
Waj + Wnd = f.

The logic of above formulation is as follows. The critical values
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{nations) valuze?

of 2 and N are unity. The index D 1s really
proportional to sgricultural labour productivity. laking index

N as prorortional to non-agricultural labour productivity, the
index &j is so formulated as to be proportionsl to the total _
labour rroductivity with Lts critical value set at unity. The
rols of ha and hn is to make D:aﬁd"N‘additi?e with a common
denominator of all labour pr@dugfiﬁity in both,instead of indi-
vidual labour productivities. The role of Va3 and wnj!in esach

Jth district is to recognise the due lsbour shares to Bectors

for deriving the total labour productivity of the district. As
the urbanisation activities aré-inclpﬂed in our fnrmulaﬁi&n of

Ny, we have treated the urban labour as non-agricultural labour

in addition te the estimatéd rural non-agricultural labour in
ﬁur‘ﬁalculatidn of 8 by the formula (5.2}, With such a treatment,
the labour shares to agricultural and non-agricultural activitics
for Mepal as o whinle turn out to be O.B7AEE and 0.125%5 respec—
tively. With tho estimatc on the share of agricultural GDP to
total GDF for Nepal [ APROSC, 1978b], we can gdt the following
estimates for 1971-72: A_ = 0.783395 and A = 2.511460.

These estimates reflect the fact thét tha_non-agriculﬁural labour
productivity is about 5.2 times mere ﬁhan the sgricultural lahour
prnductiﬁitys This shows the need for a c¢reation of mores of non-.
'agriculﬁurél activities, ifzfeasible. for a speedlier economic
development of the people of Nepal. With the varying agricultural

and non—-agricultural labour shares in different districts, we
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finally computed the index 4 for all districts of Wepel and’
recorded them along with the values of other important indices
like N, D, stc. in Appendix Table 13 .

. A synthetic regional analysis is attempted below with the
help of a correlation matrix and also, with the mapping of 4 and
N. In the correlation matrix we shall alse include other mejor
activity indices and elso the conditioning factors like the
ruggedness of terrain or the literacy rate. First we examine

the following correlation matrix given in Table 5.1:

Table 5.1% Correlation matrix of major activity indices and
conditioning factors.

gl g L e S S T e 6O e el Sl T i e

A D N 1 JO T Iy

1.00000 0.70648 0.92826 0.88313 0.92846 0.50035 0,72245
0.70648 1.00000 Q.60737 0.,62666 0.55869 0.75249 0.26044
0.92826 0.60737 1.00000 0.97580 0.97580 0.58465 0.79738
0:88%13 0.62665 0,97580 1.00000 0.90439 0.62135 0.72331
0.92845 0.558569 0.,97580 0.9043%9 1.00000 0.51965 0.83286
0.%0035 0,75249 0.58465 0.621%5 0.51965 1.00000 0.32479
I 0.72245 0.26044 0.79738 0.72331 0.83286 0.32479 1.00000

— e i - P Rkl b W b e — R -

il

HEHZU o

As the index & has not been constructed statistically from
the indices D and N, the difference in the relations of 4 with DT
and N are meaningful. Fron the correlation matrix given ln Tahle
5.7, we can clearly notice that inspite of low labour share in
non-agricultural activities than in agricultural activities, the

over=all labour productivity as depicted by 4 has much better
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FiG-5-2: COMPOSITE INDEX OF NON-AGRICULTURAL ACTIVITIES (N}
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-Bpatial assoclation with the non-agricultural development index
N (rﬁm = '0,9285) than with the agricultural deveicpment index
D{r = 0.7065}. As the index N is almost the parallel variable

4D
to ity constituent indices JU and I {r = 0.9758 = 1),

N, JU

the over-all development index & has also strong relations with
JU and I. The conditioning factor of educetional level measured
' bw'index'Ix has best influenced ﬁhe-ﬁﬂrtiary activities, a conse
tituent of the non-agricultural activities (r = 0.833,

»

Ny - 0.797) and 1t has also moderate relations with I and A

{rTII = 0.723,. rﬁil = 0,722), but it has practically not influ-

enced the agricultural activities (rhlﬁ = 0.260). On the other

hand, the conditioning factor of ruggedness of terrain ~ has
best influenced the agricultursl development {rp, = 0.752, where
T (0.4 + Y . The ruggedness factor has however influenced
a little'ﬁﬁ@ industrial aetivities {rIT = 0.621}, because‘the
flatness of terrain has been in some way advantageous to the in-

dustrial getivities.

It ahculd.be noted here that among the broad indices dis-
cussed above, the index of tertiary and allied activities U is
best associated spatially with the. population corcentration index
1ﬂa(rUIFG = 0.9k, r = 0,852}. The index Ip. has also

{8 Ipg.

mederate relation with the index of industrial activities (rII?G-
0.727), but, as noted already, it did not show practically any
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relationshin with the broad sgricultural development index D
{rBIPG = 0.1873). Thus the moderate relationship that the index

Tpe shows with the over-all development index & (r = 0,734}

AT
comes as a result of its substantlial relationship wiig the nor-
agricultural development index { xfmm = 0.809). In Chapter II,
we have however noted that separate cropped-area indices of maize,
paddy and wheat explained together a substantisl amount of spa-
tial variation of Ip, likewise the index U. Thus one can notice
that along with the crop output indices, the index of tertiary
end allied activities had been the maln factors for the spatially
varying population concentration in Nepal. The crop factors were
however influenced much by ruggedness of terrain, but not the
factor U. Again because of z strong spatial assoclation between
U and IK » the educational level appeared to be better in the
areas of higher population concentration (rIK*IPG = 0.823). It
seem8 rural areas with predominant agricultural population had
remained neglected In respect of educational facilitle=.

The spatial patterns of over-zll development, measured by,
index &4 and the non-agricultural development, measured by, N
could be easily comprehended from figures (5.1) and (5.2). In
mapping the data of & and N for these figures, we have made the
classifications comparable to those of index D (ref. to figure
2.1). The class interval length of D around the critical wvalue
has heen taken as 0.50, Deflating by the standard deviation
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ratic GN/ﬁD, tixe corresvonding class interval length of N turms
cout to be CL40.  Applying the procedure as used in the formuls
(5.2} for & with the use of national labour shares in the two
sectors, the corresponding class interval length of A has been
estimated to be 0.47 which has been rounded off to the value of
C.5 in our classification for figﬁre (5.1). The synthetic regio-
nal patterns of develorment as emerge from these fipgures are

aummarized below:

(a) The broad regional patterns of development are, in many
ways, similar in all the three maps for {i) over-all
development, (ii) noneagricultural development and {11i)
agricultural develomment with generally higher levels in
the Taral area and the Kathmandu Valley and with mostly
low values in other non-Tarai area.

(b) Extresely kigh values of over-all developmment are noticed
conly in the Kathmandu Valley and Morang district in the
eastern Tarai. Thils extremely high development could be
accountoh wole by nons-sgricultural development than by
agricultural development. In fact, the Kathmandu Valley
has only "high® agricultural development and dorang dis-
trict ®very high", while the level of non-agricultural
develomment has been extremely high in these areas and
nowhere else. LEven these areag stand much above other
districts in respect of non-sgricultural development
which could be cobserved by the absence of any district
in the very high class in figure (5.2).

(e) Very high values of over-all development are noticed in
(i) two districts on elther side of Morang district, (ii)
three districts in central Taral and {(iii) three districts
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(a)

(e}

(£
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in westurn Taral. Very high agricultural development
in nost of these districts is mainly responsible for

the very high over-all development; though guite high
non-asricltural developnent has been attained in the
two distriets on elther side of Moramg, in the districts
of Parsa snd Rupandehi in the central Tarai and slso in
Banke district in the western Taral.

High valucs of over-all development are noticed in all
othar districte of Taral area except Rautahat and Sirzha
and also in the Hill district of Kaski. Generally these
districts to the west of Ragutaghat in the Taral have very
high agricultural development and medium non-agricultural
develomment while other Tarai disiricts to the east of
Rautahat have high values in both non-agricultural and
agricultural developments. The high over-all development
of Kaski is however assocliated with the high non-agricul-

tural development and medium sgricultural develoment.

Thits one sees that the eastern part of Taral is more
developed nen-agriculturally while the western part of
Tarai is developed agriculturally, generally in labour

- productivity mecasurc.

Medium values of over-all devolopment occur only in some
of thoe districts to the northern fringe of Taral and also

In three mountain districts in tho north wherein the

populaticn concentration has becon very negligible,

Tn all other distyicts (In 41 districts) of Hills and
mourtains, the level of over-all development is low.

Irn this hroad =ree of low development, neither the non-
agricultural activities, nor the agricultural activities
have prospercd. 7The ruggedness of terraln is however
highly pronounced in this area.
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items of cons ﬂptlnn.”'

[V N VP ) S T L b

5.3.1 The data Zor demond predictions and the estimation of
expenditure elaosticities:

HMuch Gf our preceding analysis has been devated to the
spatial analysis of productive activities. The only demand or
requirement analysis that we have attempted is for foodgrains
{or cereal food) in Chapter II. But there we have made the pre-
dictions of foodgrains by regional per capita norms which could
be taken to have limited variastion for biologlecal reasons over
'z ghort period of time {our time horizon is only of twelve vears
length between 1977-78 and 1989-90)., There has been alsc some
regsonable stability in the walues of these regiocnal norms des-
pite congiderable veriations in the economic and the environmen-
tal conditions in Nepal. The wvariations in the total consumption
.éxpenditura nave besn partly due to the price variﬁticns in areaa.
@ith different degrees of ruggedness. But as the general price
level is usually reflected in the food price level, there has
been a mairleu atabl;lty in the proporticn of total consumption
expendlture =pent on cereal food in different regions of Hepsl
for which we have the family budget data obtained from the sur-
veys conducted by the lepal Rashtra Bank in early seventées.

[ ¥epal itashtra Bank, 1977 to 1980]. It should however be noted
that though the sample‘surveya conducted by the MNepal Rashtra

Bank are distributed over different locations covering the length
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and the breadth of the country we 4o not have adequate sanvples
for different zones {food distribution zones) with Tarai smd ron-
Teral bYreskdowns to expect very reliable sub-zonzl estimates. Ve
have however attempted to use them in ocur demsnd analysis. In the
abgence of more reliable data, the rates of growth caloulated
below for different items of consumption on the basis of Engel's
elasticity concept [ for details see Pal 195, for exsmple] could
be congidercd the best at the moment to eclarify our visions for
the future productive plamming on the consumer items. The impor-
tance of demand predictions for the purpose of plaming should
have to be appreclated at lehst, even though the results obtained
here could be considered as tentative on grounds of the coverage

in the family budget survey.

cecause of the reasonable stability or the limited varia-
tion in the proportion of total consumption expenditure sgpent on
cereals or foodgralns, we have ventured to use these data for
predictions of total consunption expenditure that would be come
pativle with our previous predictions of cereals reguirements,
made in Chapter II. The predictions have been made by sub-zones
and then aggregated for Nepal, where possible. Here we have
followed our food distritution zones referred to esarlier in
Chapter IIZ. As the wmountain districts have not been covered by
the survey made by Nepal Rashtra Bank, the hill and the mountain
districts have been treated together as non-Taral districts.

Again we 4o not have adequate samples to treat zones 6 and 7
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separately. The Zathmandu valley of the non-Tarai ares of zone Z
has algo been treatod separately from other non-Tarai area of this
zone for obwvious reasons. Thus with Taral and non-Teral breakdowns
in each zone {in all six zones, treating zones & and 7 together),
we have sltogether thirteen sets of sub-zonal estimates that have
been established from the locatiomal data of eighteen districts.

In some sub=zones, two or three locational estimates have been
available which are aggregated by us on the tasis of appropriate
population weights. 4Any further aggregation, if attempted, has
again been done on the hagis of appropriste population weights.
But the Engel's expenditure elasticities used for demand proedic-—
tions of different items of consumption have been computed only

for the sub=zones.

L5 is well known that the consumers' demznd for an item of
consumption or 2 commodity is not only a function of consumcr in-
come, bt also of relative prices of commodities and of individusl
consymers' tastes, needs and enviromment. But with he present
data position in Nepal, the effects of changes in relative prices
and in indiwvidual consumers' preference have been ignored in the
present study. Again the available family budget data furnish
the information on total comsumption expendlture, not the income.
Maturally, while making use of these data, we have to take resort
to totsl expenditure instead of income for the calculation of
elasticity of demand for a commodity or an item. Thus the elas-

ticities calculated helow are really the expenditure elasticities
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and not the usuel Dngel's income elasticities. In the present
gtudy constant elasticity curves are fitted by sube-zones. Analy-
tically epeaking if Yod is the per capita value of consumption
for ith item in rth sub-zone and if Yrﬁ is the per caplta total,
consumption expenditure in rth sub=zone, the coefficient of elas-

ticity is given'by the constant Bri‘

Vo 9¥pg
" ¥

B -
Yri  %Yro

ri

which, on integration, becomes

log = log Ay + By log vy, ‘v {5.1)

pi
iegey Vg = Ang Vi Pre e (5.2)
The elasticity parameters Eri are determined by the usual weighted
(population share weighted) least square regressions as applied to
the data of nine different c¢lass intervals of total household cone-
sunption sxpehditure given in the ablished reports of the Nepal
Rashtra Bank.  The c¢lassification by per caplta total consumption
expenditure would have been more appropriate in the present done
text, instead of the given houschold expenditure elassification.
In the sbhsence of data by per capita expenditure clasaification,
we are compelled to use the data by household expenditure classi-
fication. The fanily or household size and the share of ftotal
rumber of househonlds have however been given for the household
expenditure classes. The recorded deta on the family 8size show

wide variations and the ealeulation of houzehold expenditure
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glastieilices could not be nsed meaningfullv. The date orn family
size heve bDeen used L0 determine the per capita expenditures on
different items of consumption by houschold expenﬁiture claszes.
These data have been used to estimate per capita exvenditure
elasficities. The population share welghts that are used in the
welghted regression gould also be estimated from the data on
family size and housshold distribution by.classes. Surpose Wi 3
ig the populatlon share weight in Jth expenditure c¢lass for ith
item in rth sub-zone with X wrij = 1, the geometric mean y:i anda
arithmetic mean ¥t of per capita expenditure on ith item in rtk
sgub-zone cen be writien as follows:

*
LOB ¥pg = 2 Wpgg 19B Vg
J

anc Vg ® g Weid Yrij

The share of consumption expenditure speﬁt dn Ith item in rth
sub-zone, say, 5., the data of which are recorded in Tables 5.3
» and 5.4 rea}ly‘based on the arithmetic méans, i;e., Spy = ?ri[?rn’
vhile geometric mesns enbter in the regression model given in equa-
tion (5.1} for estimating the parameier Ari‘“ Thus the model of
regression equation {(5.1) can be rewritten for jth expenditure
class as given in equation (5.3): '

;Gg Eyrijfy;;) - Bfi log (?rdjfyglj e (5.3)
It should be noted that this curve with the variations of expen-

diture classes is assumed to pass through the point of geometric
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means (v Y in the usual weighted least sauare regression

Jfl’ Yro
fit. But these expenditure elasticity equationa, fitied with
nouseholil expenditure classes, are to be used for predictions of
data of all classcs given by-the welghted arithmetic means y ;'s
over g time horizon. For this reason 1t i1s meaningful to take

)

the curve pass through the point of arithmetic means (Yri’ Yro
instead of the usuzl point of geometric means. As such our
revised model for the regression fit is given in equation (5.4)

in which arithmetic means are used instead of geometric means.

log (Yrijfyri} = Bpy 10g [Frojf?ro) ‘e (5.4)
I+ could be easily proved that the estimates of Bri and the
correlation coefficients remaln invarisnt by thisz change in
average conditions, btut the estimates of Ay gets changed and
are now given in relation (5.5):

ri ?ro

)

N ri (5.5)

ri = Ypi/Vio

In the usual regressjon fit, the corresponding estimate, denoted
*

by Ari s 18 given by

B..:
* * ri
Apg = ?rif(?rm] !

E
\

; * ri
5 * e T Yri '?
o that A, = Ari F, wheve k

The multiplying factor F is usually not unity and as such we have
allowed a little departure from the usual estimate of A, only
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10 allow thie clastlicity curve pass through the representative
“values o7 11 classes togethor. From the relation (5.5) it is
cleer thal, given the estimates of 8 in adéition to the esti-

nates of ¥ g sl Eri’ the Saraneter 4, can be easily computed.

ri
hs the estiistes 8,y &€ more useiul for our purpose, we have
recorued the estimates of Snys along with those of v, and By,
and have not felt the need for the computation of Ari’ It should
te noted later that we have hardly used the parameter Ari in our
predictions on items of consumption. 5o, whether we use Apng OT

o '
Ari’ our predicted valuss would remain unchanged.

It should bc noted that even though we have calculated thz
gonstant expenditure elasticities Eri for all items of consumption,
all the cosfficients of elasticlty cannot be assumed to be cons-
tant when the question of balanelng the aggregate of itemwiszc:
expenditure with ‘the corresponding total arises. This happens
because of the non-linear nature of the expenditure elasticity
curveé. Taus, tho total consumption expenditure having been the
sum of food and non-food Totsls, the coeffs. of clagsticity for
both food total end non-food totsl can not remain constant.
Because the non-food total is a less essential item than the
food total, it would be recasonable to assume the constancy of the
coeff. of elasticity for food total and take that of non-~food
total as varisble with the expenditure level. But we have not
calculated an approprlate elasticity coeff. for non-food total,

rather the constant elasticity coefis. have been shown here for
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both food and non-feod totals in Table 5. 4 for the sake of com-
parison of magnitudes betweon the two.elasticity coefficients.
Like the non-food totel, the items like "other food" and "rizce-
llaneous non=-7food" are residuals in the corresponding group
totals over other specific items of their respective groups. In
View of the stated balancing problem, we have not calculated the
constant elasticity coefficients for these two residuzl items.
Apain, as in the haloncing of the aggregate of itemwise expendi-
tures with the corrvesponding total in & sub-zone, there should be
a balance of the aggregate of sub-zonal total expenditures for

a particulsr commodity with the corresponding national estimate
or the like. For this reason, sub~-zonal values of the coeffici-
ent of elasticity of a particular commodity and the corresponding
national coefficlent estimated directly can not hold good simul-
taneously, while one 1s making a demand projection of that commo-
dity. In our approach the national projection, if made, has been
derived from the appropriate aggregation of sub-zonal projections.
Thus, as the national estimates of the coefficient of elasticities
are not of much use in projection when one has the corresponding
sub—-zonal ¢atimates, we have only computed the sub-zonal estimsates
of elasticity coefficlents and not the naticnal estimates. These
sub-zonal estimates of elagticities are given In Tables 5.4 and
5.5, while the cgorresponding correlstion coeffs. are shown in

Tahlezs 5.6 and 9.7.
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Tatle 5,7: Percentage chare pf total consumer sxpenditure on foold items.

= - e ] o

Pergenbage shaze of total consumer expenditure on items

NG €3 M ) M €5 S ) I (-5 M 2 T 3 N ) I 1) I € N ) I
Zone 13 Total 1315.75 34433 2.88 T.44 3.34 5.3 4.41 1.68 1.0 64,15 35.85
Tarai 1378.42 30.B3  3.52 8,00 3,11 4.72 4.46 1,88 (.B7 62,01 %7.99
nnn-Tami 123‘? i?1 39-16 Ewﬂﬂ 6.6 9 5-56 5-?{-:' 4-5? 1!40‘ 1 '41 67;11 32 nE‘g
Zone 23 Tetal 1392.85 36,15 2,33 T.54 3.06 4.5 371 0,76 0.46 64.07  35.9%
Parai 1468,15  31.39  3.24 6.67 2.66 3.05 3.15 0.65 0.34 58.85  41.15
non-Tarai 1298.74 42,55 111 8,72 359 5.66 4.47 0.92 0.62 71.09  28.91
Zone 3: Total 1485.72  34.44  3.06 7.85 3.66 4.48 3,40 1.28 0,95 63.40  36.60
Tarai 164?.20 32_53 3,92 T.3%3 3'8,5 2.0 5,61 1.26 0,89 62&35 3’7'65
non-Yarai 1392.08 35461 2470 8.7 3.54 4.83 3,27 1,29 0.99 64,04 35.56

Kathmandu valley 1434.97 33.44 2,18 8475 3.37 3.26 F.07 1.7% 114 60021 33.79
Other non-Taral 13566424 .96 3,02 T.82 3.65 5.80 3,39 0.98 0.8% 66.41 33,59

1
) Zone 43 Total . 1558.06 260,88 3403 6.77 3.46 504 472 2419 0,86 66094 3507
et Tarai 1019.53 36.53  5.19 Tu54 4417 3.18  Jud6 2,54 1.09 69,99 30.01
I non=Tarai 1685,01 .46 248 6.5T 3.28  5.52 4.79 2.0 0.80 66,15 33,85
Zone 5r Taotal 1164,493 40431 2.60 6,48 2.97 5.33 4,06 1.65 0.82 6B.39 31,61
Tarai F78.48  41.35  3.50 T.30 3.33 4.21 2.90 1,15 1,19 63.00  31.00
non~Tarai 1274419 39,65 2.00 5.94 2,73 6.07 4.84 1.98 0.58 67.58 32,02
Zene ¢ & T Total 39,80 3.85 6.22 2,78 5.85 4.56 0.9% 0,93 AT7.68 32,52
Tarai 34.43 4485 T.81 Z.44 T.47 3.49 1.65 0.81 65.02  34.%
. rnon-Tarsi S 42,19 3,40 551 2.93 5.13 5.03 0.86 0.99 6B.BT  31.13
Nepal: Total 1418.93 36,31 2,93 T.T4 3.27 4440 3.84 1.62 0.94 64.98 35,02
Tarai 1380.6% 25,01 3,91 T.59 3.18 4.48 3.9 1.57 0.82 63.19 36,81
nﬁn—ﬁ-‘&mi 1#42'92 ,38-56 2&26 ?185 31-34 4-34 3-?6 1 155 1 .92 G{; I?CI 55:30
¥ote: (1) Zonefarea {2) Percapita anmual cons. expd. in Es. (%) Ceresls - (4) Pulses
(5) Fruits, Vegetables & Spices (6) Meat & Eges (7) Milk & Milk Products

4B} Gilc & Fate {9) Sugar & Sweets {10} BevEIagea {i11) Total foos
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Table B.3t FPercentage share of totel conpumer expenditure on non-food items

percentags share of

total confumer eXxpendlitiere on ltoms

1)

6)

G t4)

&)

]

()

(8}

(9)

1103

(11}

)

Zone 1 Total
Tarai
Hon-Tarai

Zone 21 Total
Taral
Hon-Taral
Zons 33 Total
Tarai
Hon-Taral
Eath. velley
OtherHon-Tarel

Zone J4f¢ Total
Tarad
Hon-Tarat
Zone 5; Total
Torad
Ton-Tar=l
Zone £t Total
Tarad
Honfzral

Z.18

2443
1.83

1.97

165

2460
2.17
2.86
2479
2+ 31

2458
2464
2457

2433

7.68
T.592
Ta36
Ted4
7«68
712

6.78
6438
T.02
7«83
£+53
T.20
5.34
Te52

EPLA

2a84 10,94

2445

dodid]
2485
2.26

.40

10,54
935
11,07

1.74.

0.5
1;42
0,87
Q.75
1404

0.9

0.69

Te17
1.52
0.96

1,02
0. 323
1404

0.9
1.22
.78

T.54
113
1‘?3

523
4415
6473

6+03
459
Te43

‘Ba96

3.55
4422
5.54

3.41

4.73
boTT
AeT2

5484
4425
690

4470
4e52

4.82°

66
5«51
3.49
5422
6.%0
2,95

574

G440

J434
4.35
558

4475

4.23

4.88

3.77
3.88
%70
4251
5.1
420

1a3b
1,44

1.25°

161
2.40
0.54
1.64
1.98

1.43
2,17

0.97

174
1.25
1.86

0.54
0.67

9111-6
1425
2431
0. 78

307
404
1.74

2.77
3e4
173

3a42
4-56

2.72

3.39
2430

3.03
305

3.03.

1.593
138
2430

1496
3.07

Tedf

1.26

1,54
0.87

1417
1,61
03T

1.18
1.19
1.17
0,595
1.31

0,81

1434
068

0.B9
1,114
074
0,81
1.02
0.1

1.596
2421
Ta62

2 Q01

2468

1412

2.74
2462
2,82
3.27
2.54
1.89
1493
1.88
1,59
1.08
1.9%

G 36
1.22
0.85

1,06
1.54
0,40
0«50
1444
0.38
1.88
1475
1.5
5405

1.28

0.592
0443
1.05

Q.73
Q31
1.05
059

1.53
0.17

537
SaD4
B.14
4,73
D41
a2

4456
5.
20
3.57
4,78
3487
3420

¥epals Total
Tarsi

Non-Tarai.

Zud]
2
2.39

Te02
751

7433

1.11

0,90
1426

L4871

4433
514

5484
.62
4.3

1-63
171
158

3.07
3467
2.66

103
1436
0.81

2.25
2.1

2435

7405
1.36
1,85

Yotes (1) Zonefarem

s ira—

{4) footwear
(T)ltrﬂnsportation

(10) education

(11) reereation

{2) tobacco & producis
{5 fusl & light

(%)

clothing &
(6) other housing

(8) mediecal care -
(12) social expense

{9} person=l care

cloth
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Toble 5.43 Eztimate of toisl expenditure elasticities for food items

T B ) N ) I O M O R () G R NI C) N 0 DI T

Zone 13 ‘Paral 0.40092 0,55028 0,61561 0.77159 2,04682 1.35233 1,.6T201 1.711863 0,62608T 1.60055
Formlarai 0.52139 0.65500 0.427121 0262832 1,B1786 0,69659 1,95798 0,92627 §,56395 1.66T06

Zone 23 Tarai 0.50066 0.55850 0.86274 1.25180 2.81319 1.32419 1.80067 1.02094 0,60824 1.54420
Hopn=Tarai 0457936 0.625%2 0,5511T 0477328 1.17735 0.83542 2,26677 0.592073 0,722058 1.70517
Zone 33 Tarai . 37607% 079050 0.815% (.68524 1;93542 1.27372 143139 1.05630 1.60300 1.60559

Kathmandu vallsy 0.30706 D.51980 0,55253 1.26258 1.73278 0.93483 1.62054 1.41176 0.58015 1.73468
Gther Hon-Tarsli 0.50371 0.86347 0.40061 1.0%953 1.51652 0463761 2.67132 074733 0465340 1464237

Zone 43 Tarai 0,55986 0.53315 0,6649T 1.26308 1;96055 109767 194302 1.428%37 0,732% 1.5904
Non=Tarai 0.3T4T6 0455552 0458252 1.63773 1.44080 0.45537 1.89808 1.535480 0,58066 1.74653
Zone 51 Tarad 0.40953 0,59588 0.68571 1.07261 1.69946 O.TOORT 1.88921 1,506482 0.58748 2
Ton-Taral  0.49563 0.50553 0.55144 1.15135 141595 0.677T50 1.76074 1.13899 0.55274 1.97344

Zone 6 & 7t Tarai 0.45972 0.44002 053385 0.82478 1.45036 1.51047 1.87214 0.37287 0.6343C 1a
Kon-Tarai 0.52148 0.50756 0.55398 1.76267 1.41202 0.84591 2.36680 0.087%45 0.71551 1

o »r . - e ki i

Hote: (1) Zonefarca (2} Cereals -{3) Pulses (4) Fruits, Vegebaules & Spices

{5} Mest & Eggs {6} Milk & Midk {7) Faible 0il {8) Suger & Sweete  (9) Bevorsges
‘ produects & Fats

(10) Total foed  (11) Total non-food
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Tatle 5,5 ¢ Estimate of total consumer expenditure clazticities for non-food Itoms

total expenditure elasticity of consumpiion for itema
€D NN ¥ NN € XN 5 AN WA €5 IR 2 S 2 NN ) I €1 I €5 ) M € )]

Zone 1: Tarad 0.49077 1.75761 2.00546 0.47290 0.94355 2.47087 2.75346 069577 3.763484 1,96341 2.65425
Yon-Tarei  0.77935 2.1375j 245544 0L2T015 1.501F0 3.06558 2.08557 1.45310 2.83437 3.555%46 2,10867F

Zope 23 Tarad  0.39276 2.35757 1.87227 0.49479 1.03349 2.58140 2.20064 1,10352 2,89912 1.90504- 1,33660
don-Tarai  0.77835 2.82306 2.68761 0,21685 1.509262 2.91766 2.44192 1,80164 2.10067 3.25604 2,29852

Zona 3: Terai 0.57291 1.48610 0.76355 O.76294 ?.41201 2,62653 1,93785 1.29689 2.99570 2.02008.-1.24581

Esthmandn valley 0.50084 2.35276 1.52035 0.62103 1,29549 2,60807 2.16980 1,512856 2.9140% 2.73486 1.71539
Other Non-Tarai 0.68810 1.91391 1.68921 0.45184 1.33510 2.99098 1.03502 1.24971 3.30334 2,259%0 2,28372

Zone 4s Tarai - 0.90550 1.51952 1.37562 0,50091 1.22184 1.68001 3,19558 1.32755 3.570520 3.59988 2.00198
Hon-Tarzi  0.58074 2.11916 1,26701 0.36236 1233765 2434384 3.36318 1.92265 3417569 3.349%67 3.63303
Zone 5: Paral 0.85069 1.61210 1.96125 074162 f,42¢91 2.85474 2,79084 1.T7877 3.29144 3.62437 2.960T4
Non-Tarsi 0.57814 2.77018 2,32002 0.20052 1.64482 3.64429 2.86746 1.95790 2.3094T 3425425 2.52454
Zone 63 Tarai 1.0152% 210516 1.56030 0.65289 1.27604 3.12506 2,47441 1.07921 2.15594 3,26627 1.9657%6
FonTarai 0.60932 2.35238 1,86131 0.2610% 1.63003 3,95733 3.75942 1.066606 3.39610 3.40821 3,69214°

- a0 7 s . i sk & - .

Za
Je

Hates {1) Zonefare: (E) tobeeoo &_prﬁ&unta {3) clothing & cloth {4} fnotwear (5) fuél &

| , 1light
(6} other housing (7} tronsportation (C) mediccl care (9} persomal eare ¢

{10} sduvention .. . {11) reercation {12) social expenses
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Tavle S.6: The correlation coefficients of the total expenditure elasticities

for food items.

Correlation coefficients of the total expenditure elasticities for items

I € 1 R -3 DDA &% W7 7S M €5 M € MUY 2 W ) B ) D CT S C T

sone 1: Tarai
Mon-Tarai

Zone 2: Tarai
. Nen-Tarai

Zone 33 Taral

Kathmandu
valley -

Other Non-
. Tarai
Zone 41 Tarai
MHon~-Tarai
Zone 5: Tarai
¥on~-Tarai

Zore 5+ Tarai
Man-Toarai

AR | ——c B A e

0.96014 0.94645 0.97040 0.79504 0.90730 0.98485 G.92146 G.31385 0.99040 0,995%1
0.94441 0.95356 0.85767 0.61384 0.84345 0.75198 0.893537 0.79%11 0.97718 0.981%C

0.87772 0.95549 0.95069 0.72066 0.91057 0.96721 C.93406 0.56158 0.99019 0.99576
0.9%0086 0.935185 0.93184 0.87435 0.78957 0.96908 0.83146 0.79053 0599861 0.,99885

0.97727 0.98449 0.96336 0.74201 0.83006 ©.95598 0.86235 0.89%04 0.98893 0.99925
0.94671 0.97825 0.92722 0.99194 0.93351 0.98389 0.938% 0.93929 0.99751 0.974%0

0.97192 0.9559 0.88788 0.94199 0.83398 0.94764 0.95606 ©.76443 0.98504 0.99570

0.87372 084610 0.88872 0.74846 0.90937 0.5649% 0.92504 0.82606 0.98912 0.98659
0.73532 0.87084 0.76522 0.89789 0.8%047 0.61798 ©.51061 0.72151 0.98524 0.99741

0.97945 0.96314 0.9797% 0.95121 0.56400 0.82158 0.67548 0.67256 0.90245 0, 99237
0.92879 0.8009%1 0.77903 0.95036 0.86113 0.68232 0.77652 0.69500 0.99205 0.99512

0.97856 0.85110 0.,95922 0,92%M6 0.93824 0.90010 0.95523 0.77275 0.99934 0.99815
0.94288 G.83118 0.72792 0.79614 0.82227 U.9%76 0.97182 0.56748 0,97820 0.98742

i - W H W,

i ——— ke 4 = A LA A ) RO VNS B w0 G, Gmm e

Notes (1) Zone/area {2} Cereals {%) Pulses {4) Fruits, Vegetables and Spices
(5) Meat and Epgs (6) Milk and Milk-products (7) 0ils and fats
(8) Sugar and Sweets {9) Beverages (10) Total food (11) Total non-food
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Table H.7

The correlation coefficients of the total cunsumer expenditure

elasticities for non-food items.

R G) SO 2 “‘W”leﬁi@ifm’l:

O N €0 IO 6= ) M 100 R € K R -5 2

Zope T

Tarai = 0.8734 0.8826 0.8440 0.8569 09310 0.9470 0.9287 0.04%7 0.9262 O. 334 0.9344
Hon-Tarai, Q.852? 0.8300 0.865% (1.8276 (.8950 0.8188 0.6243% 0.8590 0.B716 0.23%22 0.8719
Zane 2:

Taral  0.7340 Q.9471 0.8161 O.8740 Q. 797 0.9247 0.9318 0.9044 G.2057 0.7953 0.9007
Non-~Tarat  0.9762 0.9883% 0.9282 0.8039 0.9830 0.50600 0.9180-0.9652 00,9026 0.5%486 0.9611
Zone 3 |

Tarai 0.84884 C.B8% 0.8%4 0.9665 0.9406 0.8426 0.9535 0.9577 0.5365 0.8788 0.8327
Kathuvallev 0.93933 G067 0.9%09 0.9183 0.9283% 0.97%% 0.8979 0.9500 0.92730 0.9412 0.9278
Oth.N-Tarai 0.7441 0.9902 0.9746 0.8510 0.9464 0.9184 0.8665 0.98%%4 0.9756 0.9524 0.9465
Zone L

- Tarai 0.6941 0.6611 0.7595 0.9827 0.8484 0.869% 0.8162 O~ 8 84 0.9235 0.3520 0.3599
Hon-Taral 7 01 O, 919? D.77597 G.8214 O, 8&7? 0. 859h 0.7577 0.9605 C.9508 0.7695 0.9149
Zone 51

Tarai Q. 96?2 0. 9’?&6 0.9191 0.9808 0.9572 0.9411 0.6505 0.9015 C,8511 €.905%1 0.9644
Non-Tarai 0.6584 0. 9)0§ G 47 0.8314 0.9944 0.8965 0. 6959 0.9401 G751 0,.8453 C.7E4B
Zone S and 73 -

Tarai 0.9711 0.9654 0.9651 Q. 98?1 0.9886 0.9563 0.9458 0.9%25 0.9%3) 0.939% 0.9835
Non-iarai  0.B134 0.9386 0.8709 0.7827 0.7860 0.7434 0.8932 0.9293 0.9313 0.5662 0.9471.
Nnte* R Tone!area-l ' ﬁE} tcbaﬁca,and yéﬁﬁucts (3 élothlng and cloth

{#) fooitwear (5) fuel and light (&} other housing (7) transportation
{8) medical care . {89) personal care (10} education {11) recrestion
{12} social expenses
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Be3.2 Zpnticl Gistrituoviorn of total consumption expenditure.

ow ﬁa are confronted with the problem of estimations of
total consumption expenditure by sub-zonesn for both 1977-78 and
1989-90, the two terminal points of ocur chosen time horizon.
These estimates are essential for 1tem(*ise demand predictions
through the use of elastici&? coafficients. As the family budget:
surveys cnnduéted by the Nep&l Rashtra Bank refer to a reference
year In early sceventies, the available per capita.c&nsumptiun
expenditure data do not relate te the year 1977-78. In the
absence 0f any time series date on consumption expenditure it is
rather problematic to make reguired estimations by trend analysis,
Again the distressing agricultural ocutput trend as analysed in
Chapter II, does not give us any promise of a healthy economic
trend in precent years that can be accepted for making decisions
on the regionél or spatial growth perspectives for 1989-%0. To
overcome thls Droblem, we have made use of the consistent estima-
tes of cereal food as obtained already in Chapter II and also the
stated fact of reasonable stability (or the limited veriation}
in the proportion of total consumption expenditure spent on
cereal food. An examinzstion of the percentage shares of total
consumption expenditure given in Table 5.2 under the c¢olumn for
cereals supports this fact. Using the suffix 1 for cereal food,

if we denote

Vr1 = price of cereals in rth sub-zone,
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Gy = quantity of the total requirement of cereals in
' rth sub-zone, .

= = - proportionets. share of total consumption eXpen-
diture spent on cereal food in rth sub-zone,

weé have the total consunption expenditure Cro» Biven by the
relstion (5.6):

Cro = pvr

1 Qg /84, vee  (6.8)

and with the estimates of population Pr’ glven already in

Chapter 11, we can deduce tha"tnrresgonﬂing‘ﬁer capita estimate
Ypo ™ crofpr i

The estimates of s_, are already given in Table 5.2. The

b ol
estimates of Q.  for 1977-78 and alsc for 1989-90 under two
alternative hypotheses 1 and 2 are avallable in Chapter II1..
Hote that the per capita quantity of consumption of cereals is
same for both 1977-78 and 19589~90, Alt. 1, but it is a little
higher for 1989-9C, 4lt. 2 . The relation (5.5) will be used

to estimate C,, for 1977-78 and 1989-90, Alt.1, only and the «
elasticity coefficlents for cereals will be used to estimate
CLo fOr 1989-90, Alt. 2. To use the relation (5.6), we have
8till to estimate the price data of cereals qu for different
sub-zones., 1n the family budget reports, the consuming shares
of the guantities of different cereals have been given. The
sub-zenal price data (retail prices) of different cereals for
1977-78 are available in the price bulletin of DFAMS [1980].

Using the data on consupning shares and the prices, we are in a
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position to obtain 1977-78 prices of cereals Ve As we will
be using these prices, it is understood that all our value
estimates are to be treated at constant 1977-78 prices. It is

also to be understood that the estimates of Cr really refer to

(o]
total private (household) consumption expenditure; the govern-
ment consumption expenditure which is negligible as compared

with Cro has not been included in our estimates of total con-

sumption expenditure Cro‘

With a view to have a check on the reliability of our
estimation procedure of Cro‘s, the national aggregate ﬁ Cpo = Co»
say for 1977-78 have been contrasted with such national estimate
as could be obtained from other sources. This kind of check at
the national level has also been done in estimating the require~
ments of cereal food for 1977-78. From the national data on -
(1) total GDP for 1977-78 at 1976~77 prices as given in a report
of I8C [1980], (ii) consumer price indices for 1976-77 and 1977~
768 as given in a pric¢e bulletin of DFAMS [1979] and (1i1) share
of consumption and saving as given in World Bank Report [1979bv],
we could establish that the total national GDP or income and
the total consumption expenditure for 1977-78 were at the order
of N Rs8.19603 million and M Rs.18601 million at 1977-78 prices
respectively. Our initial estimate of Co as aggregated from
Coho'8 of 1977-78 gave a higher estimate, about 1.12618 times
more than the direct national estimate of total consumption

expenditure, just given above. Considering the fact that the
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eatimatezs o 4li2 sono Jaota obleirned from sources might have uscr
different price data, & difference of only 12.52 per cent is rot
very algnidicant. %We haove however deflated our indtisl estimstos
of all sub-zones for 1977-78 by the some ratio to arrive at the
final estimates of ¢, for 1977-73, =0 that Cqy = i Cpy = 18501 N
Rs. million (the direct national estimate}. The corresponding
final per capital. estimates y.,,'s for 1977~78 are recorded in
Table 5.2 along with the share values. But such a deflation has
been aveided for the estimates of C., for 1989-%0, Alt. 1, for.

. the following reason. As the per capita cereals consumption
norms are same in hoth 1977-78 and 1989-90, Alt. 1, such a
deflation at both the years would have corresponded to growth
rates of total consumption expenditure exmctly identical with
the population growth rates. In a developing economy with the
objective of animorovement in peoples' level of living, the growth
rate of consumption expenditure at the order of merely the popu~
lation growth rate is hardly desirable;percentage annual growth
rate of population in our time horizon is at the order of 2.3

- per cent. By avoiding the stated deflation also for 1989-50,
Alt. 1, we agre allowing an additional growth rate of sbout 1 per
cent per annua. Thus the annual growth rate of total consump-
tion expenditure of sbout 3.3 per cent seems to be qulte a
reasonable developmental perspective {under Alternative 1). ¥When
tne population growth rate is at the order of 2.3 per cent (for

the nation as a whole).
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For wakine the estimates of fotal consumpiion expenditure
for 1989-90, 4t. 2, we shall make use of the elasticity coeffi-
cients for cereals B .. To indicate the variables for 1989-90,
Alt. 1, and 1989-9%0, Alt. 2, we shall use suffices {1) and {2)
to the variables already designated. Using the elasticity equa-

tion for cereals, we can write

B
yq(2) - [ym{a)j v

ol [ P — "

from which we can deduce
1fEPﬁ

Crol?) = C 1) Ty {2y (1)) .cen (5.7)
As the estimates CTD[*} are known and also the guantity ratios
under two alternatives for cereal food, we can estimate total
consumption expenditure CTG{E):fgr 1989-90, Alt. 2. The national
aggregate established from the aggregaticg_ﬂf~ﬂrﬂ(2}'s over sub-
zones r's would now correspond to a percentage annual growth rate
of about 4.2 per cent during the time horizon chosen. I% may be
recalled that after our programming exercises for cereal food
distributions in Chapter 11, we arrived st a senzible decision
that our total requirement for cereal foed should better be
matched with the corresponding estimate for 1989-90, Alt. 1,
while ocur rroduction task should better be geared tTo estimate
of 1989-90, Alt. 2, so that there is a generation of certain
retional exportable surplus in cereal food grains. Thus the total

comaumption expenditure estimated above for 1989-90, Alt. 2, basel
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Table Hh8s Estimates of Total and Percapita conswmtion expenditure for
1977-78 and for 198%-30 under fwo alfernatives and the relatec
Growth rates (valuee at conet, 1977-TB prices).

197778 196990 = 4lternative 1

—m (2] 9] ) 5. ) -

Zone 1; Total  2926.142 1315.,75 A162.699 1483.,06 2.9809  1.0025
‘Taral . 1700.190 1378.42 2524.799 1550.50 3.3501 ﬁgsggzw

non-Taral  1225.952 1237.71 1637.900 13689.87 Z2.44%5 0.9709
Zone 2: Total  3258.232 13%2.85 4791.018 1571.69 3,2652  1.0117
Parai  1908.004 146B.15 2894.529 1654.58 53,5341 1.0012
ner~Taral  1350.228 1298.74 18%9%6.489 1460.05 2.8715  0.9804
Zone %t Total  4421.452 14B5.72 66BT7.929 1673.04 3.5088  0.9944
Tawai  1799,328 1647.20 2B805.545 1B4%9.13 7703 0,9683
non-Tarai  2622.124 1392,08 3882.%84 18565.32 3.%245 0,582z
Kathmandu Velley 1016.295 1434.97 1530.427 1612.39 3,4704  0.9793
Other non=Taral 1605.829 1366.84 2351,357 1535.758 22312 0.,979%
Zone 43 Total  3715.444 1558.06 5418.,005 1742.72 3.1935  4,9378
Taral  463.776 1010.53 ° 720.516 1146.70 3.8351  0.9844
non-Tarai  3251.668 1685,01 -4695.489 1895,80 3.0983  0.9871
Zone 5¢ Total 1396.232 1164.4% 2124,9%2 1300.94 3.5618 0.9276
Taral  435.2%4 978.48  T17.881 1099.43 4.2583  0,9760
non-Terei 960,998 1274.19 1407.081 1435.14 3.2285 0,992
Zone f3 Tobtal  1332,190 1476.52 2045,0B4 1643.62 3.6%3 (0.8975
Tarai 362,49 1277.22  65%.14% 143%6.75 5.10%0  0,9856
nen=Tarai 959.694 1567.98 1385.9%5 1764.45 3.0210 0.5885
Zone T¢ Total  1950.953 1430,96 2280,310 1602.37 3.2642 . 0.9473
- Taral 300,963 1256.51 513,788 1414.65 4.5577  0.9928
noneTeral  1249,9%0 1480.45 1766.522 1686.70 2.9242  0.9924
Hepalt Tobal 18600.645 1418.93 27510.007 159%.64 3.%3150  0.9723
" Taral 699,391 1380.47 10844.207 1548.01 3.7522 0.89501
non=Tarai 11630.654 1442,92 16665.800 1624.81 3.0430 0.9943

Hates (1) Zonefares
{2) Total cons, exvd. e, million

(3) Percapita ammual cong, expd. in Rs.

{4} Total consm. expd. In Fs. millien

(5) FPercapita srmual cons.

axpd. in Hs,

(6) % anrmal growth mate of
total cona. expd.

(7} % armusl growth rate of

percapita cois. @xpd.

GDn‘tﬁ- A
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T ) ) IO 5 N ¢ BN (5 I

Zene 1s Vetal ABBTEH 1634.47  3.8489 18240 1.9555 %
Tooad 2807172 VTER.H 4.0672 1.0813 2.3418 %
non-Tared 17804518 1510.89 3,71588 1.6755 1.4584 %
Zone 2t Tobal 5485008 1700.28  3,.9441 1.6752 242307 %
Tarad 4.9 1T95.99 4.2440 1.69%0 25078 %
non~Tazad 2041097 157T1.37 545034 1,46006 1,8728 %
Zone 3: Total - 7482,460 1B71.80 4.4816 © 1,9437  2.48596 %
Taral  3161.351 2083.64  4.8086 1. 9780 2.7T57 %
non-Tarai  4%21,102 1742,21 ° 4.2506 1.86872 2,519 %
Kathmandu velley 1764.953 1860.17  4.7071 2,186%  2.2665 ¥
Other ron=Tarai 2556,759 1669.12  3,9459 1,6826  2.2297 %
Zone 45 Total — A038.815 1942.41 4.1306 1.8544 2,238 %
ren-Tarai  5252.272 2123.31  4.0767  1.9454 2.0508 %
Zene 5t Totel | £329,930 1435*ﬁ5 L 4.3595 1,701 2.6099
Tarad 799,265 224,07 5.1555 1.8837 33,2506 %
Ton-Tsred THTLLESS  TEET19 . 309953 1.7072 2,210% %
Zone 63 Total  2025.682 17677 4.3698  1.6115  2.7145 %
Tarai 724,108 - 1578.34  5,3355 17797 L0831 3%
non-Tarsi 151,576 1511.67  2,7913  1.6653 2,0125 %
Zone T: Total 2476.226 1740.04  3.9755  1.6430  2.2951 %
 Parai 562,996 1550,14  5.3576  1.7655  5.5298 U
non=Tarai 1913.230  1805.11  3.5108 16660 1.9129 %
Hepal: Tobal 30323.813 1756.65 4,159  1.7951  2.3201 %
Tarai 11983.346 1710.62  4.6134 1.8020  2.7675 %
non-Tarai 1534@.46? 1786.08  5,8685 1.80%% 2,0086 %

ro (1) Zone-aven (4) % amel growth rate of

total cong, oxpi.

(2} Total cons. expd, in Re. miltien

= Co
(3) Percapita annual cons. expd. in Rs. (5) % annuml growth rmte of

percapita cons. expd.
() % annual growth rate of
popn. in 1977-78 o 195950
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O Pazguditaye Srtn in not the recommended consumption norm.
Comsidering the p=st rerformance of the nation, an anmial growih
of ebout 4.2.per cent for total consumption expenditure {as
related to ‘the 71939-90, 4lt. 2), seems to be‘on the higher side.
Tet we have recorded -all demand predictions for bath'altegﬁatives
only to give a comparative picture of how high would have been
the different predictions under second alternative. Compared
with those of the recommended first alternative for 1989-90. The
estimates of total and per capita consumption expenditure by sub-
zones for 1977-78 and also for 1989-90 under the two alternatives

and the related growth rates are recorded in Table 5.8.

5.3+3 Derivation of growth rates and demand predictions for
different iftems of consumption.

Having obtained thé estimates of per capita total consunp-
tion expenditures and the elasticity curves given in equation
{5.2), it is5 now easy for us to derive the growth rates of item-
wige totval consumption by sub-zones. The growth rates of the
total consumption of cercals, as determined by normative predic-
tions in Chapter IT have beer already used to have the compatible
estimates of the growth rates of total consumption expenditure.
As such the present derivetions are meant for other items of
consunption except cereals. As noted already, the variakles for
1089-90, Alt. 1, and 1989-90, Alt. 2, have been distinguished
by attaching the suffices (1) and (2) to the varizbles. -When we
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mean to refer to either of these two alternatives, we will athoch
(i} The varishbles witiout ary such attachment of symbols will
refer o the wear 1977-75. the notation P (t,‘s will however he
used for the ponulation estimeto in the target vear of 190092

for rith sub-zone, while Pr will refer to such estimste for the
year 1977-78. While the per capita consumption items are denoted
BY ¥+ the corresponding total item will be denoted by Gri which
eguals the product Pr ?rif Now using the elasticity eguations,
we can derive pelaw the relation (5.8) that has heen used for
astimating the percentage annusl growth rate of total consumptic:

of ith item in rth sub-zone, denoted by Bpi+ Thus we have

B
(k) o, (kY M ri
?ri fra -
e 5 e y ko= 1,2 and 1 # 0,1
¥ ¥
i o
O I O RN O
. ‘n
Gl"i _ P —1 ﬁrrc
QP " A = = 1.._4..‘_..-.___.- 1 -
Cpg L L _l\ﬁ?ro
g0 that, we have _
- P e (% Jw,f{k}kri
T4+ 0.0 g jxl{j .\ HE‘JWA\! 2 ‘l e {5.8)
i ) - P . 1 " ] . oL
" - T Ml]; 'ro |

Thus with the knowledge of papulatioﬁ growth, per capita total
consumption expenditure growth and the itemwfsé-tngfficient of
elagticity, we are in a position to. estimate the carresponding
growth rates gri(k); k=1, 2. Theéé rates along with the pre-

determined growth rates for cereals and fotal consumption expen-
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different 1tems s
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Fercentage annual growth rate of total demand for
A 77=78 and 1989.90,

R ——

Ttem of
cansumgtian

Tﬂrai Zmne
L

i gy Y L AR Ay W WA i kPl

2 .3

-

ER L

- - T S T ——— T e B e . e Tk

4 5 &

all items

Alt.I

1 Alt.II

all food
ltams

all non- 3
food itemsg

cersals

Alt.I

tOALLLIT

Alt.I

v Alt.IT
+ Alt.T

: Alt.1I

Tulses

fruits,
vegs.pnd
spices
meat and
eggs .

" milk and @
products |,

" edible @
oils

sugay and:
swaets .

L4

heverages

1 Alt.I

ALt IT

1 A1t.T
s A1t.1T

Alt.l
Alt.II
Alt.T

[ Mt-II

Alt.I

1 Alt.II

Adt.I
Alt.I1

ALt.T

r Alt.IT

ctobacee
oroducts

clothing
and c¢loth,

footwear !

: ALE.TI

Alt.T
A1+t.IT
Alt.X

s A1t.TI

33501

L2672
2.9727

35446

396807
S5.4016
23415
2 <TGHT
2.8954
3.3969
2.961%
3.5229
341189
3.8242
Lol 161
6.3215
3.7076
{1« 9551

545813
40736
5.6595

- 2.8354

3.2823%
&4 «1205
5. 70499
4.3738

i -

3.5341 3.7709
ha2440 4.8086

3

3B 3.3747

3.5604 3.9968
4.0970 4.3783 4
Se
2.5237 2.7588

2014 6.0592

248751 31440

3
3

« 3926 3.5870

40040 44315
%, 7941 34566

4.0858 41844

74676 6.7456
T

5

4212 BT105

8690 4.0450

heBA%2 5.3720
4:0332 4
546554 5.8222
3,5639 3.8272
L2947 4.9242
2.9096 2.3447
3*1862 3-9355
4,938 4.,2584
6.6483 5.8112

bo376 345547,

6.2396 5

+3632 442635

7825 h.3652

7

g AR - P 2 e ——

3.8354 4, 2583 5.1090
h.5004 5.1955 5.9355
5.5639 3.8L14 L.7%27
4.0L97 4.3888 5.2543
3951 5.3915 5.8186
544329 7.4035 7.2253
2.8222 3.2416 4.0832

3.1905 3.6205 b.4587
340797 345616
L4739 L.3T

3.3614 3.8499 4.5333
2.7139 4.4052 4.8942
%4909 3.94%6 4.6296
3.9354 445862 5.0680
4.40%1 443319 £.9285
haS462 5,3382 5.6086
L8167 49690 5.5743

6.1372 6.5776 6.7805

39345 3.9559 5.6366
H4BE57 L.6099 6.8938
%.9787 5.1626 65.0120
447351 68,9557 75780
be2718 4.8318 4.9780
5.2273 6£.3102 5,6982
3,739 41072 5.1227
LaSLOT 4.9028 5.9503%
ha.6721 5.0839 6.2945
5.8954 6.8019 8.0211
4+2179 5.23%62 5.6882
5.1375 7.0996 6.9878

-

L5577
5.3576
4 .1806
4 6855
5, 2686
6. 6301
3.5373
3. 5007
35,9808
La3302
4.0773
L5015
he3768 ¢
5.0350
560239
6,193
50862
6. 35031
5.4624
6. 780
.26k
512%5
45713
5, 3820
5 . 7054
74152
5.4 360
£.%958

e ol

Ct}n‘td-; Faa
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tideeese Table ND-5o9

i 2 om

IR B

ITten of

PR W S

‘consumption

D e e kAl 1 A Ay g A kil el A e o M T ol W x boak e PR s

Mral oend ¢ A3ELT
“ight PR
Bl v ATE.IT
other ! Alt.I
housing ., 444 17
transpor-: Alt.I
tation . py,177
medical 1 Alt.T
cera s 21t.IT
personal ¥ Alt.I
vare : ALt.IT
gducation: Alt.I

H Alt.;l-
recrea- ! Alt.X
tion 1 A1t.IT
ageial ¢+ AlE.T -
expenses

irheoos

r A1t.IT

B e i oy L

el L, TR B s o - L

W -k - S A o el A

' %,2929

51420

'&.55@5

q 2
2.917h 3.0143
32479 3.3632
35606
443027

541780
7 0500

447798
5.3676

346409
hL254

5. 5031
7.6083
77

5.0398 3.8818
745320 4.8351

41575

{3511

74730

3.0423
3.6776

547726
8.9628

Lra —— X

Tarai Zone

3 4

B T U SRR NERE IR TE S

b o e

5

R

P LI

L

g
LB

A m e e

e

BT P el

i

I e el

3.5301 3.3288
L3231 3.6598

L1837 4.0610
5.6578 L.8762

544102 4.5291
8.2014 5.6566

447430 5.0925
6.7516 B.2798

4.0682 4.1688
5.5198 5.0557

5,7859 6.4909

B.9866 8.9523

2, 9970
hh 6895
L« 5895
5.033%0
6. 1534
8,900%
8.7705
5.0499
6.7555
56046
97914

L.7518
5.2888

33940
6.4326

732350
D.9825
6-. 5&-01
8.7270
5.1907
£.0837

6£.3075
8.1179

L7960 6.5135 6.9499 7.4715
£.9237 8,995 10475610.2565

hJO470 4.8593 6.2710 6.1069
5.3144 6£.2085 9.1323 7.7512

| o Wl v gl e+ e T W

& 997
47190

48432
5.8678
67760
9. 3500
6.091%7
Ee1115

b 5395
e P
5. 750%
75107
5.9243
Q.6202
5.5574
7 +10h89

B .
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* Pable* 5110+ Perccoriage annual growth rate of total demend for diffewent
-Avemet | 1RT-70 apd 1909590, .

L i ; g -,
- £ ¥ - ¥ : P e

Tten of. re i Tondla¥ed Behe |
Ecgrﬁ t_l Dn . —— " . . | " - m
SO R S A7 o A S S

S11 itens g ALbaE . 2.4435,2,8715 SuAT04 32512 320983 3.2285' 3.0210' 25242
f§;¢&¥t.1L 7+1588 3450547 4uFOTT Bu 3459 4 SAOTET 349553 37113 3.6108

all fapd. 7 Al4uE.  2a1 114 2<593073.0479.2.00829 2,6626 2.8024 2.73R9 26383

ﬁ;ﬂmé b ALEGRL 2R504E02404 76 BaT60T 33504 3.8554 73,2255 342248 3.1245

a.llrnm{:— 3 A15.Er 3510591305817 LN2139, 30879 3.8574 4,2202 13,6081 551y
ﬁ"d dven ']alt,.il GaBOBTCAWSE0T T E, 3T 500701 §L5804: 5,682 47020 - 4.6011

caxeals ¢ klheTnrT 4430 ,088F L4598 2,0249 240928 2.2207 20154 1,515
P ALE I p 1 (B126/ B304 DB3L3 2. 5808 234549 2.5768 2 5713 .—i.,E'fqu

pulses - “r-A1t.l - 2.1026 2.2 3.2868 3.0999 2.6492 518093 245231 2.4 25&
3 AL$. DT 2,5685 £.889 - 42998 3.7237 3.1891 3.2354 2.8712 2.7714

fradita
oS, ;m : Alt.I 1,8722 2,4221 3,0202 2.6297 2.6764 2,7501 2,5700 2.4719

sploey & ALbJII  2,1712 2,7683  3.6987 2.9154 3.2428 3.1339 2.9501 2.8500

meal and & ATE.I  2.0763 2.6442 3.7355 3.2709 3.7461 3.4245 3.7968. 3.7083 -
CBES -3 ATH.IT 25235 3.1314  5.3034 4.0184 5.3633 4.2925 5.0259 49247

mill and 3 AL%.I  3.2563 3.0497 5.5753.3,7526 3.5457 3.6550 3.4394 3,343,
PHOMOTE 5 ATEIT 4.5705 347953 63797 448503 49643 446898 444194 443185
eidble oilesalbel  2.1436 2.7065 2.4047 2.8671 2,562 2.8951, 2,8643 2,978
'r ALELIT 206399 3.2332  4.559 3.3232 2,9902 3.3894 3.4477 343473
gugr.x E‘Hd : -lﬁl.l'b.l 3&3962 4&15@8 ﬂ--ﬁgﬁﬂ 4.9257 ‘1-0118 h;,{}DHS‘ﬁége;ﬁth,l.ﬁq.}}
swests . aae 17 448143 5.6055 £,1218 58896 5.8932 5.3026 6.1141 6.0123

boverages & Alt.I  1,9757 2.7920 3.8864 2.9772 3.6617 3.3708 2.9030 2.805%
t ALGLIT 2.3497 3.3732 | 5.6437 3.5125 5.1951 4.2001 3.5119 F.4114°

G.D’n:tdfﬁi'l. '
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Contia.ess Table Kolo5.10

i a: 3 -y il e

Itam of

Wop-Tarai Zone

ronnbTELlor = ‘ { 3 ﬁ’thEI’ 5 o
connrtion : 2 - .3« Y Than KV 4. 5 | ’i__iwiw'
toiooon endiait.d 242853 2.6433 3.2638 2.5177 2.6746 2.797T7 2.6258 2.5273
prodicts PATELIT B.JTE1T 3.1397 A,2571 3,410% 3,239% 3,2155 j.ﬁ4d3 2a7bid
clothing & ALB.T  3.5737 4.7184  4.8435 41549 4.2375 5.0558 4.4000 443080
o il i 1 |
footwear 1 A1%.I ﬁ’Sf}‘a‘é ;1_*5?’535 4,3[)09 :"';,92?0 4,082 #-5881 5&89?5 3-5[:'54
$ ALt.II  5.7588 56,3146 €.5814 5.1522 6,0339 6.3043 5.1971 5.0356
fuel and ¢ A14.1  1.7237 2.0879 35,0889 2,6810 2.4T747 2.4949 2.2748 2.1759
HEE 18,0 1.9151 2.2232 3.8524 3.0034 2.8455 2.6968 2,455 2,353
other  t ALt,I  2.9414 3.4681 3.7688 3.5689 3.4408 3.0904 3.6697 3,572
HOUSING 4 414.TE 440226 4.4820  5.5784 45327 4.7559 5.0962 4,8099 4.7088
tzanspor- 3 Alt,I  4.5086 4.7121 6.216B 5.2542 4.4682 5.5701 6.0622 5.9743
BEEOR s MINUIT 6.7616 645344 10,9747 7.4613 6.8066 8.7143 6.9026 8.7953
medical ¢ ALt I  5.5237 4.3290 4.6567 4.0748 5.5194 5.1572 5.8559 5.7674
pare AL DT 5.0368 5.5006 7.3899 5.4084 8.9249 7.2940 8,5472 8.4441
pexdonel 5 A1t,I  2,8330 3.6755 3.9888 3.4827 4.0367 4.2133 3.6982 3.6034
education 3 A1t 4.2754 3.9822 5.4185 5.5752 5.3253 4.5772 5.4803 5,3907
¢ A1t.IT 6.3521 5.328% 59,1324 B.0228 8.5322 6.2853 T.3014 7.7986
recreationt A1t,I  5.0085 5.160% 4.8252 4.5062 5.5054 5.5611 5.5733 5.4845

: ALLL LT TW.EAIR TLOTRE T.TTAC £.157%

B,89%E T.5968
5,8003 4,695

68,0621 7.3542

social 3 ALB.T 35468 4,183 £.1943 4.5310 5.7859 5.5972
FRPEHECE 4 A1t.IT 5.077 5.6597 6.3397 6.2005 5.4%44 £.4326 0,4268 8,3236
theet

25082
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diture zre presénted for different Tarai and non-Tarail stub-zornes
in Tsbles 5.2 and 5.10. It should be noted that the growth rate
{for cereals under alternstive 1 would correspond to the population

growth rates.

" Affer aaving obtained the rates of growth for all enlisted .

items of consumption we have made attempts for estimations of
total demand for 1977-78 for some selected food items and the
nonfood item of tobacco product for which per capita quantities
of anmual consumption are available in the family budget survey
reports of the Nepal FRashtra Bank. A8 we have no way. of crosg-
checking these 1977-78 gquantitative estimates 'of consumption for
these selected iltems except the cereal foed, we have to treat
them as tentative estimates. . Granting that these estimates
provide us with certain peoszible megnitudes of demand we can
easily derive the corresponding estimates for these items for
1989-0 under the two alternztives, by use of the growth rates
already calculated and recorded in Tables 5.9 and 5.10. In these
calculations certain rateg meant for a group of items has heen
applied on individual items of the group. The results of these -
exerclses on demand predictions are presented in Tables5.11, 5.12
5.13 for 1977-78, 1989~30 (Alt. I} and 1989-90 ( Alt.II) respec~
tively.
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Table 5¢113 Lstimeved toial Semand of diffevent items of comsumption in 1977~76.

(1) (23 TR € VK O MR G I 9 MR 2 I ) I ) T O I O
Sone 1: Total 22183 55668 4967 88977 11097 10634 80062 12182 53084 12899

Taral J4061 38730 2590 44404 5550 3700 44404 7O 28367 0634
Fon-Tarai 8122 16938 2377. 44573 5547 6934 35658 5151 2915 3665

Tome 2¢ Total 22951 74752 3223 77715 12554 11696 61094 10761 43146 5406
© Taral 168584 50944 1560 298T 4108 6498 41587 7018 28591 3639
Hor-Taxal 4567 23808 1663 47824 6446 51598 39507 3743 14555 1767

Zone 3t Total 31020 80708 3873 86477 22284 21179 B4577 13250 74588 12156
) Taral 14419 37031 1092 24032 7756 3277 27309 5243 21847 4250
ﬁ?gﬂd“ §728 22168 1841 35412 5595 8499 17706 3541 19831 4958
Otier Non~Tarai 9873 21509 940 27033 8933 9403 39962 4466 32010 2238
Zene 4 Tetal 27271 53412 3634 35770 12764 14873 94352 13026 72450 12968
Taral B552 14238 546 6823 2729 1365 11372 3184 14557 2547
Hon-Tarai 187159 39174 3088 287 10035 13508 82980 9842 57893 10421

Zone Gi Total 11406 22006 1442 1,985 5857 5415 45368 4957 30904  487Y
Tarai 5071  5%38 %11 £672 1824 890 I067H 2091 F7es 1334
HonwTarai  4£37% 165508 11351 11313 A0T3 4525 34695 2866 21118 3545

Zome 6: Tota) 15085 11062 665 14953 3402 2372 22738 4381 17740 2143
Tarai 5532 8032 170 5676 1306 1135 8514 1845 9082 1277
Bon-Taral 3153 3030 495 9277 2103 1237 14224 2536 6658 86

Zone T3 Total 15993 9478 1082 15539 3422 1799 33791 4684 16767 1952
Parai - 3497 5341 407 2874 591 110 14371 1222 6946 T70
Hon-Tarel 12496 4137 675 12665 2871 1682 19420 3462 11821 1182

Hepalt: Total 145909 307086 188885 FF3TAE T1427 67968 442382 63241 315679 51803
Taral 70116 159654 6676 120372 25824 16975 158232 27634 119178 22481
Fon-Tarai 75793 147432 12210 217044 45603 50993 284150 35607 196501 29542

Hotes (1) Zonc/ares (2) Pulses(terma) {3) Vogetables tonme)
(4) Bpices Gomme} (5) Pruits {000 no.) {6) Meat & Fieh fonne)
(1) Bags {000 no.) (B) Milk (000 2itre.) (9) Bdible oils & Ghee (00O 1itye.)
{10} Cigarettes{000 packetsyeach of 20 sticks (11) Sugar & Saldmx (onnc)
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Table 5.,12: Estimated total demand of dlifferent items of consumption
in 19%6%-90 {41t. I).

. ar &y Oy @ By gy 8y {9 (o) i)
Zone 1: Total 3023t TE133 6646 118710 15121 14222 126961 17527 8376 19340
Taral 19805 54972 3676 63025 8023 5349 74562 10883 39679 13876
Non=Tarai 10426 21161 2970 55685 7098 8873 523719 6644 38697 547¢
Zone 2: Total 32614 107755 4544 108342 18366 17269 135015 16224 60257 8954
Tarai 26743 76027 2328 44608 9549 10159 78360 11067 40337 6075
Non-Tarai 5871 31728 2216 63734 6817 7110 56655 5157 19920 3879
Zone 3s Total 46105 117573 5581 124202 33493 31961 143575 20000 108073 2029
Forod 21944 56523 1666 36682 11861  A927 4744% B438 32423 7031
Hon-Tarai 24161 61050 3915 87520 21832 27034 96130 11562 79650 13260
Kath. valley 9920 31680 2631 50608 8688 13198 339%2 5292 2976 8028
Cthuion=Taral 14241 29370 1284 3EH2 13144 13836 62178 6270 46474 5232
Some 43 Total 3IAIAG. 75285 5065 50046 20025 23214 146053 18370 102080 20775
Taral 12717 21502 825 10304 4421 2212 19999 5059 22614 A4ADEB
Non-Taral - 256168 53783 4240 39742 15602 21002 126054 13311 79466 16707
Zone 51 Total 16813 31573 2061 26279 9135 8258 72476 7369 45270 #12%
Taxal 7979 68491 489 10613 3034 4480 12103 3331 135863 2441
Non-Tarai B634 23082 1566 15666 6101 6778 33373 4038 29407 5602
Zone 63 Total 22442 17934 964 2039 5615 3957 376AT T122 28357 40%1
Taral 10099 13825 293 9770 2326 2022 16324 3563 16540 257%
Hon-Tarai 12343 4109 671 12579 3289 1935 21343 3559 M8i17 1458
Zone Tt Total 22245 44174 1562 21620 5362 2797 54697 7020 27826 3427
Tarafl 5586 8628 657 4643 9% 184 26879 2216 11876 1458
Nonfaraf 16659 5546 905 16977 4441 2613 20818 4804 15950 1969
Nepalt Total 208765 440427 26423 471548 107115 101678 716444 93632 450239 84949
Taral 104673 239968 9540 179645 39935 26333 281692 44557 179332 37522

HemwTarsi 103H2 200459 16483 291903 67180

75345 434752 59085 270907 4H2T

ﬁotn;

{1) Zone/area

(2) Pulse (torme)

{3) Vegetables (tonna)

(4} Sploes (temne) (5} Frudts {000 no.) {6} Meat & Fishes (torme)
{7} Egae (000 no.} (8) Milk (000 litre,)

(10) + Cigarattes (000 peckets each of 20 sticks
{11) Bugar & Sakker {tonne)

(9} Baible oil & Ghee
(000 1itre.)
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Teble 5,153 Hebimatoal total dedrnd of different itemg of conmsmmticn in
1ngaEe (41, IT),

SR ) I - I &) T 5 T G TR (-5 NN 2 M ) SR ) L 1) M G E D
WM: Tobal 32006 BOBGT  FOOO 124%9% 16188 15156 153619 1950% A3097 25071
Tapad 20924 52079 3924 47275 8707 5805 2656 12561 41798 16568
HomwZarad 11092 21918 3076 57678 7481 9351 60963 7042 41299 6443
Beme 23 Totel 34144 114640 4807 114246 19914 19%02 160467 17820 62749 10442
Taxai 27597 81601 245%2 47878 10582 11777 98693 12337 41657 7042
loneTarai 6147 3%039 2308 66363 9332 7525 61774 5463 21092 3400
Bene % Total 50576 1265951 6011 133356 37383 36235 167518 22481 116637 25050
Taral 24116 62308 1837 40436 12655 5347 597680 9824 34716 B4
Lath,valley 11160 %4277 2847 54756 10402 15801 37190 6046 32705 10115
th,lor-Tarsi 15%10 30%66 1327 38164 14%%2  IS0B7  TO548 66171 49214 6534
fone 43 Total 40530 HO0B0 5397 53297 23655 27721 171655 19519 109111 25157
Terai 13247 22626 BES 10843 4871 2436 23241 5503 24233 4440
HereTorai 27283 57454 4528 42454 18784 25285 148414 14016 BART2 20717
Tone 58 Total 17790 33281 2171 27810 10150 9154 83058 7867 468254 3580
C Tavad 8507 D143 B33 1427 3405 1661 22528 3591 17380 2390
don-Tarai 9283 24138 1638 16381 6745 7495 60130 4276 30874 65K
Zene 63 Toval 233871 186832 1010 23423 6302 4413 -42608 7915 306801 4833
Tayai 10525 14537 308 1027%F 2514 2185 18708 4106 18193 3065
Non-Tared 12856 4295 702 13150 7388 2228 23900 3809 12408 1765
Zone 7: Total 23163 14855 1636 226197 &105 3205 &€1804 7684 29774 . 4112
Taxai 5816 39 630 4875 393 198 29550 2845 13030 1730
Ron-Tarsi 17347 5796 26 17744 5112 3007 32254 5139 16744 2302

lés_;a,le Total 221590 469236 28032 499704 113703 115186 840729 102887 £L80223 102185
Tarai 111202 257953 10653 195007 43727 29409 345556 SO467 191015 44239
Fon-Tarai 110388 21128% 17373 306697 750976 B57T7 £95173 52422 269208 5796

Feter (1) Zonefarea (2} Puises (tonne) (3) Vegetables {tonne)
(¢} Spices (torme) (5) Fruite (000 no,)  (6) Meat and Fishes (tomme)
{7} Egere (000 no,) {8} Milk {000 litre.) (%) Ediblc oil and Chee
V150 Cigarettes (000 packets) each of 20 aticks.{ﬁﬂa litre.)
(11} Suger =nd Sakker (tomne)


http://www.cvisiontech.com

- 349 -

5.%.4 Associated income generation at the national lavel.

On the basis of the present cereal food requirement norms
and the expenditure shares on cersal food and also the population
growth path, we have vredicted the growth rate of total consump-
tion expenditure. For reasons stated earlier, the growth rate
of about %.2 per cent per annum wnder aglternative 1 is more
feasible and the estimations under alternative 2 are presented
here in order to show how enhanced would be the planning tasks if .
people awlitch over to the higher cereal food requirement norms of
the early seventy {(1971-72) instead of Tate seventy (ﬁg??u?Sﬁ.

To avold that situation, national efforts for resource mobilisa-
tion from peoples' saving share and also the export potential for
the surplus foodgrain production must have to be strengthened.
Now having the target set o thegrowth rate of total consumption
expenditure, it 1s netural to question what would be the possibtle
growth path of national income 0 be associated with the growth
path of consumption. Obviousliy national income growth path has
to be higher than the corresponding consumption expenditure grawth
path, but it is difficult to answer how higher it ought to be.
~We can only examine the alternative possibilities and make some
asseasment on the basis of the feasibility of saving rate genera-.
tion.

1f we assume that the national GDP, denoted by Z, is dis-
tributed betweern consumption and saving, denoted by C and S5 res-

pectively, the income elasticlty of consumption, denoted by E,
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can ther be written as follows:

ac  Z dZ e dSy, 2 =3
E b a—— , w = -~ e—
az C dz A z )
/
= (1 hd Sm)/(1 e Sa) & ev e (5.9)
where S_ = === = marginal share of saving, and S = 5 =
m az ’ a Z

average share of saving. For a healthy growth path of national
economy, the income elasticity of consumption E should be con-
siderably below unity. That is for a one per cent rise in
national income, the rise in consumption should be considerably
below one per cent. It has been noted that the average saving
share of Nepal,Sgwas at the order of 5.1 per cent in 1977-78 and
from the evidences of recent past, we believe that this share
remained almost stagnant. In the fifth five year planning docu~
ment [ reported in the World Bank Report, 1979b] this average
saving share was expected to rise to a value in between the mini-
mum of 6.4%. and the maximum of 7.97. by 1980. The associated
marginal share Ms'postulated has been in between the minimum of
27.8Y. and the maximum of 37.47.. But if the average saving
share did not improve at all by 1977-78, the postulated average
saving rate and the associated marginal saving rate would have
hardly attained by the target year 1980 of the fifth five year
plan of Nepal. Under these circumstances one cannot be over
optimistic on the saving generation possibilities and hence on

the growth path of income in our chosen time horizon. With the
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knowledre oF 2 ol O ot 1977-78 and 1989-90, and also the postu-
lated values of either 5 or & at selected intervels (including
those attained or vostulsted in the fourth five year plan
document), we have calculated in the Tables 5.14 and 5.15 for alter-
natives 1 and 2, glving the associsted estimates of the inénme
glastlicity of consunption and alse the growth path of per capita
income , *total income and total saving. In the first ten rows
in each of these Tables, the selected values are those of Sa
glven in the firgt column and all other values in those rows are
derived ones. Whereas in the last ten rows of those Tahles, the
selected values are those of Sm given in the second colupn and
all other valueg of those rows are derived ones. From among
those values caloulated one can try to make Judgemsnts on o
feasible growth path of incrme on the basis of certain possible
saving mobilisation. Tt should he emphasised at the outset that
mere algebraic coleculations do not put the nation at a desired
growth path. Productive activities must have to be geared accor-
fding to the associsted demand predictions for commedies gnd also
the regource mobilisation and the export generation efforts mu;

have. 0 be strengthened in order to have a desired income growth
path.

In 1977-78, overage saving share was about 5.1%. {alcu- -
lations according to this valus and also the mindmum and the

maxinum average saving shares as postulated in the fifth five
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vear Dlen ore presented in the first threse rows of Tables S5.14
e 34153, 1f 1977-78 average saving share continues to follow,
toe income elasticeity of totel consumption would likely to be
wodty s the growth rates for total income, total consumption
and total saving woulf be the same 3.3 per cent per annum in the
period under consideration under alternative 1. Under alternsow
tive 2, the growth rates fcr ﬁotal income and total consumption
&mifwtal saving would again be the same 4.1%5%. or s0. If the
postulated average saving shares of the fifth plan could be
attained the total income growth rate would be & litile higher
than the total comsumption growth rate, while the total saving
growth rate hes to be considerably higher. In that case the
income elasticity of cansumptioq has to be a little less than
unity in both alternatives. Even then it would not be difficult
to attain this saving rates. But the calculations made on the
basis of the postulated marginal saving shares of the fifth plan
seen to be quite beyond the limits of possibilities in the economy
with poor activity btases. These estimates are given in the rows
{11}, (43) and (12) for the postulated minimum S, masimum S_
and their average respectively. Under these postulated range,
the total saving growth rate has *o be between 13.27. and 156.67.
per anmum under alternative 1 and between 15.37%. and 18.97. per
annum under alternative 2. This alsc means that the average
saving share and the income elasticity of total consumption have

to charge from the respective initial value of 5.17. and 1.0%. to
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the valuea In the range of 13%.9%. to 18.7%. and the range of
0.84 to 0.77 under alternative 1. Similar kinds of changes

can be noticed under alternative 2 also. These changes in the
values within a span of only twelve yvears seem t0 be not possi-
ble. Because the fifth plan time horizon was of only the five
vears length, the calculations of the postulated Sy, were possibly
the.regult ol the short time horlzon therein in the hope of
achieving the postulated average saving share. Definitelv, the

- poetulated marginal shares werse over optimistic¢ under the econo-
mic situations prevailing in Nepal. We have given other calcula-
tions on basis of elther 5 [rows (4) to (10)] or $  [rows {14)
to {20)] chosen at regular intervals. We feel that difficult to
“expect a target vear saving share that could be more than doubled
within n spgn of only twely~ year. In order To achieve an
average saving share of 10 per cent, one has to have a total
saving growth rate of about 9.7 psr cent under alternative 1 and
C10.6 per cent under alternative 2. With efforts, a ten per cent
rise in gaving should not be difficult, This means that the in-
come elasticity of total consumption should not go below 0.9
which also seems to be within reasonable limit. But a growth
rate of saving over 10 per cent per annum could be hardly achieved
under the prevailing Bituations in 3saving generation. Thus we
feel that would poszaihly be within limit to expect a total income
growil rete of shout 3.77 per.cent per armum for which average

saving share Las to be 10 per cent nder alternative 1. At any
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Ta:zle 5,141 Income geservation pessibilifies wnd the Income elasticliy of
bolel econeumption as awsoclated with selected average or
rarpinal saving shores: 1977=70 to 1989-90 (velues at cons-
tant 1977-T76 priccgj

(ilternztive 1)

ke Tl it (1 . * D e Lt . - e b AT b e - . g i i

41 Sa = By = i = incoms O in I P e % anrual growth rate
fo. average marginel elestielfy “S5-i Tt capita e —
"% saving saving of total ‘i‘l 1;?91_% income in ¥ i Total Total
share share in congump- S 1598550 gap 2 income gaving
in % % tion oy neome
1 He10 507 1.000% 28988,4 1679.29 0,971 . A4 3.290
2 640 558 049725 29591.0 1702,61  1.087 3,433 5.796
30 7.3 13.22 0.9422  29863.7 1730.34 1,224 3.972 T.3%
4 500 4276 1.0025  28957.9  1677.52 0.962 3,305 3.112
5 7.50 12,12 049501 29740.5  1722.86  1.1B7  3.535 6.839%
6 10,00 18.74  0.9029.  30966.7  1770.72 1418 3771 5737
T 12,30 24,73 D.B8602  31440.0 1821,31 1.657  4.015 12,059
8 15.00 30.19 0.8213  32364.7  1874.88 1.903 | 4.267 14.0%0
9 1750 35.97 D.,7E58  33345.5  19351.69 2,15 4,526 15.812
10 20.00 33,74 0.753%  34387.5  1992.06 2,415 4,795 17.409

11 13.88  27.80 G.8%84 19428 1850.44 1.9 4.15% 13,189
12 16.18. 32.60 0. 8041 32821.6 1901.35 2,022 4,389 14,908
13 18,63 3740 0.7659 33835.2 1960.06 2,287 44654 16,553
14 8,56 15,00  0.9295 - 30084.6 1742.78  1.284 B.634 8.178
15 . 10451 20,00 08940 30739.7 1780,74  1.466. 3.820 10,242
46 12,62 0 25,00 0.8583 37482.1 182%.79  1.668  4.027 12,153
A7 13074 27450 0.8405 21891.8 . 184T7.48  1.778 4.139 13,080
18- 14.91 30,00 0.8227 32330,7 1872.90 1.89% 4,250 13,933
19 18,13 . 32.50 0.8048  32802.1 - 1900.21 2,017 - 4.383 14.873
20 17.4 35.00  0.7870 33309, 7 1929,62 24T . 4,517 15,753

thoo:
21082


http://www.cvisiontech.com

- 385 -

Table 5.153 Inéone genevation poseibilities and the income elusticity of tetal
consumption es associated with selected average o marginal sawving,
sharesi 1977~78 to 1989-% (walues at comstant 197773 pricea).

(Alternative IT)

- = e S W ool il el

Sa = Py = E = Income GDE 4n R Pere % anmual growti rave
?{l- averags margirhl elastioity " papita v ol ot
A0s  maving saving of total income ine , it P “otar
sharg share CONBUR - in 1983-50 19859=90 . i:al.gcme inooms gavisdleg
in % in % tion R -

1 5410 5,08 1.,0002 31953.4  1851.05 1eTo4 44156 44133
2 ile 8437 . 0.9789 32397.2 1876.76  1.911 4.276 6,244
3 Te 30 12.00. 0,9555 32924.9 1907 33 2,048 Lo16 BL2T1
4 500 4482 1.0019  31919.8  1B49.,10  1.785 4147 3.952.
5  7.50  11.05 09616 Z2782.5  1899.08 2.012  4.378  T.764
A 0,00 16,80 0.9245 53693, 1 1951,83% 2,245 4.617 10.637
T 12.50 22,12 0.8501 24655,8  2007.60 24485  4.863 12,972
8 15.00 27 .06 0. 8581 356751 2066 .64 24733 Se116 144579 .
9 17.50  31.66 D.B2B4  36756.71. 2129.27  2.989 5.3TB  16.75%
10 20400 35,95 0.B007  37904.8  2195.81  3.253 5,649 18,366

11 15.35 27.80 0.8533%  35840.1  2076.20 2.772  5.157 15,271
12 18,04 32.60  0.8224  369%.4  2143.19  3.045  5.435 11,947
13 20.89  37.40  0.7913  38330.1 2220445 3349  5.T47 18.305
14 G20 15.00 0.9361 33395.0 19%4 .56 2,169 4,539 9,780
15 11.48 20,00 0.9038  34257.0  1984.49  2.386 4,762 12,067
16 13.94  25.00 0.8715  35233.9  2041.09  2.626  5.007 14.158
17 15.23F 2750 0.8555  35772.9  2072.31  2.756  5.94¢ 15.133
15 16.58 3000 0.8391  36350.4  2105.76  2.8%%  5.281 16.124
19 17.98  32.50 0.B230  36970.7  2141.7C 3.059  5.42% 17.076
20 1943 35.00 0.B068 FTE3E .6 2180, 39 3.193 5.587 18,014

shoot
21082
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rate, ane cronot expect to exceed 4 per cent growth rate of thotsl
income rver anmun with even over ambitious expectations én the
rate of saving (12?- Per arum urrcier alternative 1) and the ave-.
rzne saving share {12.5%. under alternative 1). We gbandon the
alternative 2 which requires the gearing of our productive acti-
vities at a much higher levelz of demand predictions., Even with
alternative 1, foreign financial resources mighﬁ evern hé necessary -
for ar appropriate gearing of productive activities. According
to the fifth plan document [ reported in the World Bank report
1979t ], only half of total natiﬁnal investment for plamming comes
from domestic saving. Thers=fore even to starf certain basic
nroductive activities, Yepsl might have to seek international
collatorations.

5.4 Synthetic Analysis and Concludinngbservations.

B =t R I N LI i Ui WP R RS Y SR s B e T e il T i

Detaileﬁ regitnal analﬁsis have been already made for
various productive activities in preceding chapters, with district
level data. Though productive activity is expected to be'br@adlg
related to people’s level of living, they are often not jdenticel
becsuse of the openness of regional economies caused by the mobi-
lities of people, go@ds and funds. District level dats on people's
level of living can hardly be obtained. The only data that we
Lave at The morent are those of sub—zomal estimates of total cone
gumptlion expenditure aé revorted in the last sub-section. These
egtimates of Per carits total_cdhsumptiﬂn expenditure have been

calenlated at the locsl Prices. In-order te compare the level of
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living in veal terasg, the estimates of per capite expenditure
have to be Ceflated, by the consumer price index. But we do

net kave readily the sub-zonzl consumer price indices. What

-ve have is the cereals food price indices as we have established
for the purpose of derand predictions. Assuming that the regioe
.nal variations in the general consumer DPrices are reflected in
the cereal food prices, we have deflated the per capita consumbe-
tion expenditure by the cereal food price index. Again to have
a comparative study between the level of living thus obtained =nc
the major activity indices, namely (i) the over-all develorment
index A, {ii) the agricultural development index D and (1ii) the
non-agricultural development index N, we have aggregated the
district level values in each of these activity indices by the
respecti-re population shares of districts to arvive at the sub-
zoenal sstimstes and other aggregates. All these sub-zonal or
regional estimates ore recorded in Teble 54€. The varistions
wetween Tarai and non-tarai areas are depicted glso-in the level
of livirg index as in the activity indices, but as expected the
variations are not that contrasting with the level of living
index as in the activity indices. This shows that the non-Tarai
areas have quite devPressed activity bases well below the natlonal
level conpared with the level of living index. Un the contrary
Taral arcaz and Kathmandu vallor have highly advanced activity
tases well above national level than what they have in respect’

of the level 07 living index. Obviously these relative contrasts
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o1 dovliccs of level of livins snd develonwess
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Cerczl  Level of “c+1vity indices of
. Reriom food living devcloument
= grice i_}ldax o W TN b o WS ol s T e mea
index 1977~78 ;ver- all zg;icul— ann AE T~
e T Thural cultured
Zone 11 TDtall D.9228 1 L0049 1.4702 13752 145093
Non~Tarai 0.9961 QL8757 0.0805 D.78256 DWE745
Zone 21 Total C.8605 102220 0 -959&- 1 -Dﬁﬁ‘l 1 015[:'?
tlon~Tarat 1.0235  0.8943 0.5298 0.6202 05610
Zone %5 Tobal 0.9254 1a3s 1.9507 19138  2.2510
Taral 0.8949 ° 1.2972 15567 1.6929 1.2954
Hon-Iarsi 0.9456 . 1.0375 2.1829  0.709  2.4759
Kathmandu walley 0«MB5 11034 4 9358 14005 2 7h0H
Other Mon-Trrai 0.9632 0,9997 DL BL7S 05515 QL3047
Zone L: Total 11544 0.95142 0.7920 G.7929 1.0297
Tarai 0. 7RED @-9369 1.7866 1 ..8845 1L O0HS
Non-Tarai 1.2495 0.9504 0.5667 G.5665  0.8522
Zone 51 Total 0.9058  0.906% O.B8761 0,9839  D.B455
Teral JLThLT CL9280 1.4955 1.7420 1.0385
Non=Taral 1.00838 0.8901 OL.530% 0579 0.B0EC
Zone £: Total 1.169%  (.8899 1.1086 1,496  1.007%
Tarai 0.8465  1.06%4 2.3089 2.5680  1.3410
Non-Taral 1.%23% 0.8%51 0.A163 0.725% 0.5283
Zone 7: Total 1.0922 0.9234 0.7521 0.8575 0y 7HE5
Tarai 0.67%3 13152 1.8077 213459 1 OO0
Hon-Tarai 1.2847%  0.8383 0.4902 0.5633 0.567%
Fepal: Total  1.0000  1.0000 ~ 4.0000  1.0000  4.0G0C
Taeral 085812 11431 1.TOF? 1.76049 14495
IDn prat except
05745

htlﬂﬁndu valley 11162

0.9115

0.5175

G.720

JE———
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are suggestive of the fact that the Saving generation possibili-
ties are practically limited in the non-Tarai areas (except
Kathrandu valley) unless concerted efforts are made by the govert-
nent. to create certaln minimum of activity hases for the sustaine
ance of living standards in the future time horizon. It should be
“recalled that our previous ansdlysis gives an impression that the
activitlies in the non-Tarai areas could possibly, be centered
around (i)} forest resource based industries, {ii) wollen indus-
triet¢ on cooperative basis, (1ii) mineral develoyments with prover
attention for mingral prospective in all feasible non-Tarai areas,
[iv) horticultural development where feasihle, (v} hydel power
generation, whevre possitvle, etc.. 0On the other hand, saving
generation possibility is much better in the Tarai areas and
Kathmandu valley than the major non-Taral areas. 43 these areas
are also more broductive, according to some theorems proved by
Rehman [1963], plarmming investments for productive activities
nave to be made in Taral areas for an optimisation of national
income. Thils optimisation aspect is often not concomltarit with
the distributional aspect to be considered under welfare consi-
deration. The best compromise one can suggest in the present
context is to (i) earmark planning investment funds inte two
categories: (a) productive activity improvement fund and (b)
welfare promotion fund, (ii) allocate the productive activity
improverent fund on the tasis of dimensions of productive tasks

assessed by sectors of activities and (iii) distribute the welfare
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Trometicn fMund, itk the motive for o crestion of productive

bases towards sustsinsnce of peoples' welfare, on the basis o
some kind of i:-*nvr-:r*ssa function of over-all develorment level Ly
regiona, or such allocations and distributions of plannines
investment funds, the development activity indices and dimensions
of various productive tasks that we have evaluated in different
chapters cdn be of immense help to the planners of the national

planning commission.

Another important feature that is well brought out from
the estimates of cereal food price indices recorded in Table 5el
is that the variation in prices hetween Taral and non-Taral area:
are sharper in the western part of Nepal than that in the eastern
part, True that because of a relatively more rugged terrain in
nﬂn?Taréi area than in Tar.i area, the prices are bound to be at
é}ﬁgher level in the non=-Tarai areas than in their southern flat
gounter part. put the wider ﬁrice variation in the western part
is suggeétive of relatively more neplected condition of transpor-
tation arteries and 1links between & Teral area and its northern
non-Tarat ares. Unless the accessihility condition is improved
in the western part, any exploratory work that has to be under-
taken to assesz the productive potentials of non-Tarai areas,
particularly in the western part, will be greatly hampered and
as such those areas would very likely remain neglected. While

launching efforts for any improvement of accessibility condition,
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one has always to keep in mind the possible arveas of productive

notentials and resource endowments 1o be azsessed.

We shall conclude thisg gedtion by adding our observations
on the relationship between productive activities and the consu-
mer demands as depicted by the estimated coefficients of elasti-
gitles presented 1n Tables 5.4 and 5.9 in previous section. The
main marnose of calculations of slasticities in tﬂ; previnus‘
-sgetion has been the growth rate evaluations and demand predic-
tions of different items of consumption with varying.elasticities.
We have noticed already in the relation (5.8) that the coeff. of
elasticity has an important role in modereting or enhsncing the
growth rates of consumption item. When the coeff. of elasticity
1s lower than unity for a commodity, its future growth rate is
likely <o be lower than the total comsumption growth rate accor-
ding to formula {(5.8) and it would reverse when the coeff. of
elasticity of an item is higher then unity. Assuming that the
consumer behaviour does not change within s short span of time as
our chogen time horizon is, our productive efforts must have to
he meatéhed with the demand predictions to avoid the economies of
gnortagzes and imbelances and also to achieve the desired growth
path of the econony in the time horizon. It could e noticed
generally and also supported by our present data on the elasticity
coefificients that basic food items are having lower wvalues of

elagticity coefficients than unity, while many of the non-food
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dtemz heve sueh voluer hisher than unitve Infact, items with
elasticity ecoefficients lower thon wumity are called essentisl
{tems of consumpiion, waile the itewns with elasticity coeflfici-
entsd above unity oare ocalied lusmrious itens. Though most of tihe
frod items are lilkely to be essential, all of them 4o not behave
lire essential items in respaect of values of elasticity coeffs.
particuleriy in an uwnder-developed economy. For exanple, though
"il%® is conaidered to be an essentigl food item, in fact, it
iz 50 in z developed economy, this item behaved 1like o luxurious
item in Mepal in all regions considered. In fact, Taral arsas
heve generally Lhisgher values of elasticity coeff. for milk and
milx vroducts than those in non-Tarai areas. It appears that
fon~Taral arceas are maré-productive in milk; this jis also suppor-
ted by The higher magnituden af.livestacks maintained by peonle
of non-Tarai areas. Similarly the food item of sugar snd sweets
shows vaiues =i 0 than unity for elssticity coefficients in
all regioms and it shows the lowest value expectedly in the sugar
prududing Tayai area of zono 4. Though other sugar producing
areas in Tarai 4o not show similcr kind of low valueé, all Tarai
areas are having lower values than those of non-Taral areas;
nearngss to sugar producing areas {both of Wenal and.lndia} is
the reason for this situation. The valusgs of glasticity coelfs.
aré on either side of unity in different regions for food iteno
lik@ (i} meat and eggs, {ii) oils and fats, and (iii) beverages.

But, as expected, the wvalues of elasticity cocifs. are always
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consideracly below unity for egssential food items like {a) cereal
{b) pulses, (c) fruits, vegetables and spices snd also for {d) +th.
f20d total. 4mong the nonfood ftems, generally (1) fuel and light
and {ii) tobacco and products behaved as the essential items gene-
raliy with wvalues of elasticity lower than unity. In .{act, ok
whe cold  climatic condition, the item of fuel and light behaved
a8 the moot essential item practically in &11 non-Tarai areas. The
corresponding elasticlty coeffs. are very often less than those of
cerez). food even. Non-food items 1ike (a) education, (b).trans-
rortation, (c) recreation, (4) medical care, behaved like the most
luxurious items of consumption in all regiong with values of elas-
ticity coeificlient substantially above unity. FEven "clothing ard
cloth® btehaved like quite a luxurious item, though it must be
considered very essential item in such a cold country as lepal.
All these reflect generally the distressing conditions of the
people in all regions. No wonder why the education level is at
the rock bottom in Nepal, particularly with the predominant sector
of agricultural population. The non-food total has exwpectedly the
higher values of elasticity coefficients thean unity in every reglon.

The higher or lower than unity values of elasticlty coeffi-
clents have the differentisl implications not only in growth rate
calculations, btut alse in the multiplier effect of growth of regi-
ons [Krutilla 1938, Pal 1974]. Note that the elasticity coeffi-

client as estimated here are expenditure elasticities. The corres-
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ponding income elasticities are comnected with the expenditure

elasticities by the following relations:

X log Vpi Jlog 1~ dlog Vo
= * ?
31og Z, B]og Vro dlog Zn
5 log Vi )
where, = the income elasticity of ith consumption
B1og Z. item,
b log v ri F
: = the expenditure elasticity of ith cone
® log Yo sumption item,
alog Yro
and, = <the income elasticity of total consump-
Eblog-zr tion expenditure.

As the income elasticity of total consumption expenditure is
generally lower than unity, the values of income elasticity of
an item is lower than the corresponding expenditure elasticity.
This means that commodities with below unity expenditure elasti-
cities will likely to have still lower values of income elastici-
ties. Now the regions which have the industries based on such
commodities as have the below unity values of income elasticity
will relatively be less and less developed as compared with other
regions which have industries based on commodities that have the
above unity values of income elasticity. This happens because
when income is rising by one per cent the demand for the commodit:
with below unity value of elasticity rises by less than one per
cent, while the demand for the commodity with above unity value

ssBionl R ¢S vpiithBafon s ArRatthnadkanevdreRiol 853y of AVASIANE PDEEBRIBIE:
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growth of a region inplies the growth of activities in conformity
with the demand for such activities, the region is likely to be
relatively less and less developed as compared with the average
national growth path if the region's productive activities are
engaged in the’préduction of commodities with below unity wvalue
of income elasticity of demand. It is often for this ®ason one
of the strategies of developing a‘less developed region i#''to
concentrate the production activities of such commodities as have
the abéve unity value of income elasticity of demand. This shoulic
be kept in mind for developing the relatively less developed norn-
Tarali areas. As for the present situation in Nepal, the indus-
tries, mostly concentrated in Tarai belt and the Kathmandu valley,
are agro-based. The related commodities are mostly foodgrains,
sugar, tobacco, edible oils,\etc.. As between tobacco and sugar,
for example, tobacco has the below unity value of income elasti-
city of demand, while sugar has in all probability the above unity
value of income elasticity of demand. The Tarai subezone 2 and
partly the Tarai sub-zone 3 have the concentrations of tobacco
industries, while Tarai sub-zone 4 has the substantial concentra-
tion of sugar industry. From the Table 5.16, if could be noticed
that the core tobacco-region of Tarai sub-zone 2 has the lowest
value of the over-all developmenf index, among all Tarai sub-
zones, while'the sugar producing region of Tarai subw~zone 4, for
example has a much higher value of the over-all development index.

This fact corroborates with our arguments put forward earlier.
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This being so, it should be a reasonable strategy to develop such
industries which have above unity value of income elasticity of
demand for their products. We have noticed earlier in Chapter III
that about 757. of manufacturing industries of Nepal are only
cereal food processing industries while the income elasticity of
cereal food demand have always remained considerably below unity.
With such an industrialisation pattern, the industries themselves
do not appear to be growth~promoting unless one brings in such
industries as have higher growth-promoting effect in the light

of above arguments. For example, sugar industry has a higher
growth promoting effect and with our estimation of demand predic-
tion for sugar which showed a much higher rate than the feasible
income growth rate or the total consumption expenditure growth
rate, there is no reason why should we not accelerate the growth
of sugar industries and avoid future imports of sugar. With
below unity valuc of income elasticity for tobacco, the tobacco
industry does not seem to be effectively growth-promoting. But
it is seen that much of cloth and clothing requirements are met
through imports. This situation of over-dependence on other
nations even for a basic need as clothing should be awvoided, if
necessary by government pressure. But before taking that step,
the coumntrt has % e made self-sufficient in the productive activi-
ties for clothing industries. The promise of wollen clothing is
definitely there in Nepal. Only it is required that proper

Froduetlion plenring and Vgtrerment Lawvivcaent oes b Vo stepped Up-
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Further; instead of importing cotton and other wvarities of cloth
ings and cloth, it may be better to start such industries in
Nepal on the basis of even imported raw materials; if thelr in-
degeneous production is not feasible. That would at least
provide Job opportunities of Nepal's even increasing labour force.
It is enphasised here that the income elasticity of demand for
elothineg and cloth hes a value much sboveé unity. As such, if
this industrvy could be properly developed in Nepal, the country
would 1likely to have a speedler income growth path. There are
other items for consideration. For example, noting the very
kigh wvelue of the ircome elvsticity ¢f demand for medical care,
one is temptec to thnink that this country has a great promise,

in medicine industry asnd, in general, in chemical industries.

Again it should be noted that if the country's productive
getivities are not gesred to meet the rising demand of certain
commodities irrespective of its income elasticity coefficient,
there will likely be an imbalance between demand and supply and
the result will be the price inflation and increase in the wvalue
of its income elasticity of demand causing hardshin to people in
the lower levels ¢f incdme. BSo, in order to avold this situation,
productive planners should have sufficient wvision on the future
demand of commodities which have rising trend natlonally. It is
for this reason demand predictions are 30 important for produc-
tion plamning and our exercises in the preceding section is meant

to heln in that direction. Thus one should notice that even
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though *the cererl "nod hasf; low ipcome elastiﬁities of demxand,
the procuctive activities fTor the cereal food productions must
have to be geared with the rising trend of cereal food which

mst follow in view of the rising population trend. If this is
fot done, the income elasticity will no longer remain below unity
gven fOor this fundamentally essential ltem and national crisis
will follow. It is for this reason we considered cereal rfood as
the key item of demand the reguirement prediction of which has
been done first in Chapter IT and all other demand and growth
rate prediction of different items have a strong bearing on the

prediction of the key item.

We have also made other related predictions, such as the
prediction of fertiliser inputs required relative tc production
tasks o7 cereal food in Cheter II. If the production tasks of
agricultural commodities are expected to be accomplished mainly
through the intensification oif agricultural activities, the pro-
duction of reguired fertiliser inputs gains importance. Though
we do not have any estimate of the income elasticity of demand
for fertiliser 1o a=sess its growth promoting mspect, the impor-
tance of this input commodity in view of the related agricultural
outputs can readily be<rea118ed. S¢ by all) means planning deci-
sions must have to be made to meet the future rising demand of
fertiliser. Here decision has to be made how best we could pro-
suge fertiliser indigenously. Meeting the rising demsnd of

fertliiser in future through imports would certainly not be at
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all conductive for = healthy econemic growth of Nepal.

By all the sbove discussions and findings we want to drive
home the fundamental point that Nepall's growth and development
prospects lies in the crestion of proper Xind of productive zctivi
ties with the full utilisation of its increasing human labour
resources. For this a right kind of choice of industrialiszation
path thet asgures the growth promoting or growth-sustaining
aspects has to be made. If a right kind of industrialisatioa
path for productive actlvities are not followed, Mepal's ever
increasing human labour force is going to face serious unemploy-
ment crisis. All our regionsl analyses made earlier have been
ortented with the emphasls on the diagnosis of regional problems
and the assessment of production tasks sc that proper reglonsal
plannin. decisions can be mzde on the basis of our findings to

avert such a crisis.
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5.5 BSummary and Conclusions

The main objective of this study has been the statistical
analysis by the use of those statistical and quantitative tools
that could be considered appropriate for applications in an
underdeveloped economy, where in usually lies sufficient data
and information gaps, towards a proper diagnosis of the problems
and prospects of economic activities in its diversified regional
environments. This study is conducted with reference to an
underdeveloped country, Nepal, where detailed regional analyses
have hardly been attempted earlier, to evaluate the regional
structures of economic activities for the purpose of clarifying
our visions for a proper kind afregional plamning. Though Nepal
is a small country, the variations in its topographical features
are 8o pronounced that wide diversities in economic activities
have been resulted, shaping the destiny of the people at differ-
ent regional settings. In the absence of appropriate statistical
analysis for the evaluation of detailed regional structures, the
national plans of Nepal, despite all good intentions for regional
developments expressed in the plan documents, have hardly been
successful towards improving the economic conditions of people,
in general, and also reducing the é;ggggl disparities in develop-

mental activities in particular.

The statistical and guantitative tools that have been

applied with success in this dissertation can be broadly summa-
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rised as follows v

(a)

(B}

Becaugse of the poor reliability of data and data-base
a8 exist In Mepal, we have often relied on more than
one measures for every economic activity considered and
relevant regiongl indices have been formulated for those

activities by various applicationz of multivariaste sta—
~tistical methods and thess regional indices have Legn

uged for the depictions of diversified regional struce.
tures. Some of the main regional indices thus formulated
are: (1) development index of agricultural and allied
activities, (ii) composite index of industrial activities,
(iii) composite index of tertlary and allied activities,
{1iv} development index of nom-agricultural activities,

(v) the over-zll development index of all sctivities etec.

As the theme of the study falls in the inter-disciplinary
field of Reglonal Science - involving mainly Statistics,
Geography and Economics in our case - 1t has been nece-
ssayy for us to quantify some of the qualitative geogra-
phical features for making them amenable to statistical
analysis with other guantitative wvariables. Here also
the dependability of our guantifications have been

enthanced by the use of the multivariate statistieal

approach and thus we have constructed, for exasmple, a
wery important index like ™the index of ruggedness® that
has been shown to iniluence major economic activities
such ag those based on soil resources (like arable crop-
ning) or those affected by terrain types {like transpor-
tation activity), etc.

Various maltivariate regression analyses have Deen ufed
to i1dentify relationships between different activities
of develotment and thelr explanatory factors. In this
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way, we could identlify the factors responsible for repgional
variotions in developnental levels, growth of activities,
populztion concentration, etc. At times we have determincd
conditional glokal ropressions with the use of appropriate
thiry variables when free global relations could noet be
depicted for the varving nature of Terrainsg present in the
gountry.

Analysis on the growth of certairn important activities

have been attempted through various quantitative tools.
Farticulzriy, for the reglonal growth analysis ol agri-
cultural sroduction, a susntitative model for the decom-
pogsitiorn of growth by commonents has been used aad the
relative importarce ol those compornents in explajining

Ctne warving regional growth rates have been evaluated

W use of certain advanced regression techniques.

Linear Programming Techniques have becen uscd to identify
opitimel transportation tasks and their changes over time
in relation to the disiributions of foodgrains between
surplus and deficit areas (districts) within different
zones and also those between different zones in HNepal.

In opplying. these tochhnigues the provalent transportation
orientations under the diversified ruggedness conditions

of terrains have been given a due consideration.

Anglytic tools have been used for the regional production
function analysis of the over-sll mamufacturing activities.
Fodifiod production models have however been used to suit
our regional analysis, especially with the evaluation of
techrdcal efficiency. Unlike the usual analysis, we have
evaluatoed the technical efficiency considered az to be
constituted not only of (i) the internal technology factor
of efficicney alone, but also of {(ii) the localisation
perfomance factor of efficiency.
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(g) Quartitative wmethods have also been used for (i} the regio-
nzl demand predictions through thé analysis of norms and
expenditure elasticities of warious consumer items (ii) the
-reglongl prediction of the addition o labour force expected
in future in various regions and also, {iii) the evaluations
of the possitle expenditure and income growth paths,

Jur appreoaches and principles for the reglonal analysis
have been the (i) examinations of regional variations of differ-
ent economic activities, resources and facilities, and also the
factors that influence them , with mostly the district level dat=
(all 75 distriots) in order to identify the existing regional
patierns of economic activities, {ii) setting the prospective
patiterns -0f regional economic activities, over a chosen time
horizon, as should be desired or could be predicted on the hasis
of detalled analysis oI requirements for the spatially varying
prowing population, snd (1ii) determination of the enhanced tasks
of productive and welfare activities on the basis of which our
viziona for regional develooment rlanning measures could be
clarified and thereby the detalled decisions on planning measures
could be chalked out on a firm footing.

Along These lines the regional studies on economic activi-
ties were made in thls dissertation zome of our main findings and
obgarvations in different chapters are briefly highlighted helow:

(1) Diverse topographical feature of the country has been
identified by use of speclally developed index measuring
the ruggedness condition. The inverse of ruggedness
index is seen to have strong positive relation with both
(1) the extent of cultivated land and {(ii) the agricultu-
ral labour productivity. That means the less rugged Tarai
area nhas the higher concentration of cultivated land and
ald0 the higher labour productivity as compared with more
rugged Hill and Mountain areas. There is as such no fres
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gloval relation Lo explain the spatial vesriation in labour
%&Dductivity ot the hasis of s0il oroductivity. Uhis
fﬁfpparent paradox could however be explained bty a statis-
tic“l fit of an appropriate concitional global relation

suitable dummy wvariable hased on dilferential
The

by wee ofF o
yugredness conditions of Taral and non-Taral areas.
dummy factor as introduced artificially for Tarail districts
v two factors, namely, the higher
concentration of cash
The

could be explained
extent of cultivated land and the
cropped areas cccurpring predominantly in the Tarai.

lebour productivity index for asgricultural and zilied
workers has been taken as the agricultural develobvment

index. The spetial variations of which could finally te

“explained by (i) the so0il productivity, {ii) concentration
‘of cultivated ldnd {in quadratic form indicating dimini-
shing return when the extent of cultivated land increases
beyond certain level), and (iii) a combination of (a} the
concentration of cash cropped area, and (b) the concentra-
tion of livestock relative to population. It is to te

noted that areas with limited cultivated land are having

higher levels of livestock holding. Thug the higher apri-

cultural development of Tarai area could be sccounted more
by the extensiwve mode of agricultural practices rather than
intensive meode and also by the production of cash crops.

On the otherhand a relatively better intensification of
agricultural practices haove been followed in non-Tarai area
with the Limited awveilability of agricultural land and the
Figner levels of liveatock holdings. The promise of further
axricultural development in Tarsi area resis more on the
intensive mode of =zgricultursl practices rather than the
extensive mode (boocause of the guadratic relation with the
concentration index of cultivated lan¢). On the basis of
above indices, the regionalisation of agricultural and
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gllied activities has bean Aons.

Although an overvhelming high preportion of population
{about 887%.) depend on agricultural sctivities the broad
agricultural develotment patterns or the ruggedness condi-
tions, that constrain the availability of total arable

land, do not practicelly account for the complex regional
ratterns of population concentration relative to geographi~.
cal area. The detailled cultivation patterns of three major
cereal crops peddy, maize and vheat however explain subs—
tantlally the egional variation in the population concen=

tration. Maize seems to be the universal crop in Nepsl

capablé of overbaﬁing the ruggedness barrder and it explains
much qf the complex thenomenon of population concentration
in more rugeed aveas. Although the cultivation of major
cereals has been responsible for the population concentra-
tion, peoples prosperity as depicted by the agricultural
develomment index is however seen t©0 depend upon the inten-
sive and extensive agricultural practices and alsc by the
cash crop cultivation and the livestock raising.

Although sharp regional patterns emerge for agricultural
productive activities, there is practically no time-series

trend in the over-all agricultural production level almost

everywhere. In fact in the decade ending 1977-78 most of
the districts of Tarsl area and Kath%andu vailey have shown
a marginal improvements in agricultural production, while
the majority of the Hill and Mountain districts have exlhi-
ted deteriorating agricultural production. The spatial
verigbion in the rate of chenge of agricultural production
has been explained mostly by the component of acreage change
{ehout 65%.) and to a lesser extent by the component of
vield rate change or intensification factor (about 357.)

and not at all by the component of orob asgociation change.
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In fact the cropping combinations have prectically remained
invariant over the decade in most of the districts of Henal
Whatever marginal growth in agricultural production has
followed in Tarai area 15 mainly due to the extension of
aromped area while thet in Kathmandu vallev is contrituted
by botli. Although the component of acreage change has been
predominant contributor to over-all sgricaltural growth in
the recent past,'it has reached certain ssturation level,
particularly in Taral srea and Kathmandu valley and as such
the prospect of agricultural growth lies with the improve-
ment in the commonent of vield rate change or in the inten-
sificetion of agricultural practices in future.

I view of the deteriorating and unimpressive trends in
amricultural productior. iv has been difficu@t to make any
trend predictions of agricultural commodities that could he
considered desirable in relation to rising population over
time. To overcome, this difficulty, we have attempted norma-
tive predicticns of the particular agficﬁltural comnodity

.of foodgrains {here cereals in absence of production data

on pulses) on the basis of per capita normz of cereal food
conewunmption whiqh usually remains stable, at least over a
short time horizon, for biclogical reasons. We have however
made predictions on the basis of two sets of regional norms,
one set referrcd to here as altermative 2, is obtained from
the family budget survey of 1973-75 and the other set refer-

‘red 10 as alternative 1, includes derived regional norms

modified by the residual methodé on national totals relating
to 1977-78, the initial year of our time horizon ending in
1989-50. It should be noted that because of the incidence
ol the comsiderably Letter performance of agricoltural pro-
duction zround 197%-75 compared with 1977-78, the survey

norms -of Aflternative 2 were only & per cent higher than the
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1977-78 norms of Alternetive 1. In fact the performance

of agricultural production had heen so deteriorating in

this period that the national export of foodgrains became
substantially lower (less than half) in 1977-78 than that .
in 1971-72, Districtwise requirements of foodgrains for
human consunption predicted under the two slternatives Have -
been aggregated for the corresponding netional totals of
requirements. Taking national estimates of reguirements -

a8 thoszse of availabilities for human consumption metching
ngtional production levels of cereals have been cerived for |
the two alternatives, after allowing margins for the convers
sion losses {from raw cereals to edible form} and other
uses like seeds, féeds, eté. The national production totals
have then been disaggregated to districtwise production
levels on the basis of two consistent assumptions nemely

(1)} districts with deteriorating agricultural production
should achieve 1971~72 production levels by 1989-90 under
both alternatives, and {ii) districts with improving agri-
cultural production should multiply their growth ratios
equally so that the estimated naticnal totals in production
levels under the two alternatives can be arrived at. The
digtrictwise availabilities of cereal food for human' consunp-

- tilon have again been derived from the corresponding estimates

of production levels of foodgrains under: the two alternatives
after deducting the necessary margins for the conversion
losses and other uses. Whils districtwise production levels
correspond to the respective production tasks, the compari-
gons of districtwise estimates of avsilabilitles and corres-
ponding requirements help us determine the food-surplus and

‘deficit areas.

Optimal transportation tasks for 1989-9C and thelr enhance-
ments as compared with the similar task for 1977-73, in
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relation to tne distributions of foodgralns between surplus

it

and defecelt aréas, have been ascertained for three poscsible
aiternetive cases, narely (i) both requirements and procuc-
tion levels vnder Alternstive 1 withouwt any exportanle
surplus of foodgrzine, (ii) both requirements and production
levels urnder Alternative 2 without any exportable surzlus
and {ii1) fhe requirements under Alternative 1 tut the

productions under Alternative 2 50 that national exportable

surplug production of foodgrains could be generated, Because
of the special nature of transportation orientation of Zill
and Mountain districts to their nearest Tarai districts, T2
optimal food distributions have been determined between
districts within each ©f seven distribution zones and also T -
ween zones, rather than between districts for all Mepal.
fmong the three alternative cases of 1989-90, the third
alternative has shown the minimum enhancements in the trans-
vortation tasks over time. Thus It is suggested that the
task of productive activitiéé should be geared to the pro-
duction levels under Altertiative 2 while the consumption of
foodgrains should be set at the levels of Alternative 1
whicl: would give rdse to a sizable amount of desirable
notional. exportable surplus of foodgrains.

Granting that the production tasks of cereal crops would be
accomplished through the intensive mode of agricultural
practices, the necessary input réquirements for chemical
fertilisers have been estimated statistically by crop regions

determined earlier.

Infustrial activities of the country is still in their in-

fanciea. Defining the activitias'nf registered factories

as the manufacturing activities, we notice that most of the
little manufacturing activities that the country has, star-
ted around early-—-sixties. Of the 2434, factories operating


http://www.cvisiontech.com

(8)

- 379 ~

in 15972-73, about 87 per ecent were established only after
1952+53 and & spectacular growth of fTactories followed
during the later half of this cfecade. These are nainly
arro-pased industries and most of these are again concen-
trated in theé Tarai area and Kathmandu valley where main
agrlicultural development has alao taken place. The eastern

“Tarai is however more irdustrialised than the western Tarsi.
- Among non-larai districts, only the district of Kaski can

be.conaidered as industrialised besides the three districts
in Xathmandu valley. Most of non~Taral districts (37 dis-
tricts) show total absence of marnufacturing or the factory
type activities. Though the types of industries covered by
thede factories are. twentytwo in number, the cereal and oil
rrocessing industry alone accounted for about 75 per cent

of total manufacturing output in 1972-73. Other industries
of importance are mainly cash crop {3ute, tobacco, sugar-
cane, estc.) orlented industries, located in a few pocketls
in the respective cashecrop growing areas. Thus the indus-
trialisation has grown in NHepal in a complementary way to
agricultural activities and the ndn-agro-based manufacturing
activities which are so necessary to take the country on

a path of industrialisation, have remalned still out of pic-
ture.

Betause of conslderable data and information gaps, the modi-~
fied preduction model, that we have used with the incorpora~
tion of a localisation factor ih addition fto the usual
technological factors of labour and capital inputs, could

be fitted enly with two kinds variations hamely (1) with

the variations over the types of industries for the nation
as a wnole (called the nstional industrisal, activity funce
tion), and (2) with the district level variations for the
sgeregate of all types of industries (called regional aggre--
rate production function). Dven in these fits certain appro-
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prizoe sursrooes vordishlan boore bheon used in the abzeonce
Cof profuctive czpitsl daia. From the analysis of all
parametzrs reloted to the national activity fmetion, follow-
ing imvortzrnt conclusiona emerge: (i) the core industry
{with 75%. of total manufacturing output) of cereal and oil
processing is Mghly capital intensive and most flourishing
with high efficiency, (i1} the hipgher capital-intensity has
generally been concomitant with the industries having higher
outmut levels and (iii) however, as compared with the per-
centage capital services change, the percentage lsbour chanse
has been a greater contribtutor to the percentage output

. thenge.

{9) Frow the anzlysis of all parameters related to the regionzl
rreduction function, following important conclusions can Le
drawn: (i) because of the predominance of the capital
intensive cereal and 0il processing industry in the agegre-
gate of all industries, which is regionally distributed,

e roles of capital and labour changes in relation to the
outhut chenye, have inlerchanged in the regionsl production
Tunction combared with those of national activity functiong
the cavital change becomes the more important contributor

to output change regionally, (ii) regionally, diminishing
return to scale 18 operating which indicate that most indus-
trially advanced diztricts should now deserve less attentiong
this corroborates the regional plamning policy of the dis-
persal of industrial activities, and {iii) as the location
fact&r of fuel and energy usSe has been takern as an explana-
tory localisation performance factor in the production
function and alsoe as the localisation perfomance factor
turns out to be the more important factor than the interna’l
technology factor in the over-all measure of technical effi-
ciency (in the ratio of 231 roughly), an efficient locali-
sation policy of industrialisation should take care in
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providing tne infrastructural facility of sufficient energw
supPly to the feasible locations degired for. further indus-
trialisation. Af a prerequisite to further industrialisatic.
an exploration for the possibllity of developing indigenous
sources 0f fuel and energy, particularly hydro-electricity,
is most desired. This would also take the country on the
path of self-sufficiency on energy reguirements by abandor-
ing the present practice of energy imporits from India.

{10} 4z certain housenold industrial activities are present in
many districts with or without manufacturing activities, an
over-all index of mamufacturing activities has been construce
ted using multivariate methods combining two sub-indlces,
nemely the mamifacturing outrut index and the all-industrial
labour 'input index. These 'indices and other relevant data
and pargmeters have been used to evaluste the reglonal
structures and patterns of industrialisstion in Fepal. Fronm
the analysis of regional structures and patterns, it is
clear that many feasible areas have remained yet neglected
in the recent industrislisation and that the industrialisa-
tion must remain agro-based unless enhanced efforts are
made to diversify the industrial activities and extend them
“to the less industrialised areag by tapping local resources.
like forestry, minerals and other physical resources.

{11} Of the four indices, nsmely tertiary activity index, urba=-
nisation index, transportation intrastructure index and
literacy index, constructed for regional analysis of subsi-
diary actlivities and facilities, the tertiary activity index
is the best explained spatial variable. This means that the
tertiory zctivitives did develop in different aress of Nepal
with the influence of these four factors. The literacy
Index is nowever the least important factor among them and
it ig also =z common condltioning factor for industrial anc
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urbanisation activitles. As such a composite index of
tertiary and allied activities has been statistically
constricted by combining threé'imdices, nanely, the ter-
tiary activity index, the urbanisation {or the central
place functional) activity index and the transportation
infrastructure indéx. On the basis of this composite
index and the related indices, the regionalisation of
tertiary and allied activities has been made. Here agaln
it is noticed that all districts in Hill and Mountaln
areas are least advanced in thege zsctivities except for
Kathmandu valley and Kaski district. Among the more
advanced districts, those occurring in western Nepal is
relatively less advanced than the ones in eastern Nepal.

Although literacy index has been ar important conditioning
factor for the non-agricultural activities; it has prace
tically no relationship with the agricultural develomment
index. As the people are predaminaﬁtly agricultural in
laepal, the absence of Influence of education is Hafdly
helpful towards enlightening the major sectlon of vpeople
for a vrover appreclation of planning measures needed for
the betterment of their own fate. Thus it i® urgently
necessary to take proper actlons towards the spread of

education to all sections of people everywhere in Nepal.

Frﬁm the analyais of the limited data and information

that we have on forest resources in lepal, it appears

that the forest resources of non-Taral area have not been
fully tapped yet towards improving the conditions of local
people ﬁith limited arable cropping. Tollowing an Indiczn
exemple of good plamning with the forest resources of
Earnataka state, suggestions are made towards developing
Fill forest resources by the establishment of Charcoal
Processing zlants in hill areas. Again as the exploita-
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tion of forest resources is gquite substantial in Taral
areas it is necessary to have a properly integrated land
use plamning in these areas and certain feasible sugges-—
ticns have been made in this regard.

CFor a necessary application of intensive modes of agricul-

turel practices, and also for finding a substitute for the
foregst-fuel resources, the vast water rescurce potentials
af the country should be appropriately tapped. The irri-
gation potentials skould be fully exploited towards supply-
ing the water-requlirements of Taral-agriculture. It is
also necessary to make investigations towards identifying
the fruitful locations of hydel - power potentials and
take necessary plannirle measures to tap this resource
where it i8 econowmically guite feasible.

The existing mineral based industries are negligible and
they were mainly hased on certain purely chance discove-
ries of minerals in the past. A few recent exploratory
works are however going on for the further discovery of
minerals. The recent discoveries of some of the commer-
clelly feasible mineral ores are very encouraging. However
then explonatory works ars being carrvied out only in limi-~
ted areas malnly around the capital region and not over
all feasible areas for the discovery of the . entire mineral
resource endowment of the country. On the basgis of the
present knowledge and data on geologlicnl formation and
assoclated minerals, there are reasons to te more optimis-
tic than what pessimistic conclusions were drazwn earlier
on the basis of incomplete or vet unexplored information
on Nepal's +true wosition of mineral wealth. The urgency
for the explorary works towards the discovery of minerals
in a more scientific way should e appreciated in view of the
limited agricultural prospects in the vast non-Tarai areas
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L ot vossinilitics of ooccurvence of mireroli.

“As tho prospects of sustoining dovelopnent of the nor—

Tamsl wen rest on the develoment ol industrial activities
based on ainerals, forests and other rhysical resources,

it Iz ol the more lmmortont to give proper planaing atten-

tior, in these aspects.

For a synthetic ranking of districts in respect of all
activities tegether an over-all development index of =211
activities has becn constructed by combining the agricul-
tural develorment index =znd alsoc the non-agricultural
develoment index conatituted of the industrial activity
index and the tertiary and allied activity index. This
over-all develotment index formulated by the economic
principles hwas a better spatial relation with the non-
agricultural development index rather than with the agri-
cultural develomment index, which implies that the pros-
perity of people has been zssociated more with the non-
coricultural activitics. This shows the importance of the

[

creation of more of non-agricultural productive activities
for a relatively rapid pace of development, especially in
less ceveloped areas. In fact, extremely high over-all
development {in the relative sense) has occurred in only
two areas,; namely, Kathmandu wvalley and Moresng district in
castern Taral. This relatively svectacular development is
cortriited more oy the growth of multifunctions] non-~ogri-

culiural ~ctivities rother than sgriculturs) adtiviticez.

The synthetic regionsl pleture of the concentration of
ccononic activities snd develogmentl is as follows: (1) With
the advantage of the less-—-ruggedness of terrsin, and of tho
axtroordinary govermmental attention as usually available
in a capital region, more of economic activities have
flourished in the districts of Tarai and Kathmandu vallew.
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with the result of relatively higher levels of over-all
development there. On the other hand, with the disadvantage
of the morg-ruggedness of terrain, the concentration of
economic activities has remained low without diversifica-
tion in most of the districts of non-Tarai areas, with the
result of a low level of over-all development there, (ii)
In the less-rugged area, so long the population pressure
on land has remained low as in the western Tarai the high
levels of agricultural or over-all development could even
be achieved through mainly the agriculture and allied
primary activities, even without intensification. However,
with the increased population pressure on land, as we have
in many districts of eastern Tarai or Kathmandu valley,

the high or wvery high levels of over-all developmenit could
hardly be achieved without the diversification and the
intensification of economic activities by the creation of
more and more productive activities with increasing share
in the non-agricultural sector, (iii) The complex phenomenon
of population concentration has been influenced not only by
the spatial concentration of three major cereal crops, but
also by the concentration of tertiary and allied activities.
Although the concentration of people is often higher in the
less-rugged terrain, it is moderate or high in some patches
of more rugged terrain where in the particular food crop,
maize, could be grown despite ruggedness, and also the
tertiary and allied activities have tended to grow side by
side. Among the main cereals maize is the heaviest food
crop providing maximu@ calory supply that is needed by the
Hill and Mountain people living in the cold climate, (iv)
Despite national plamming efforts economic improvements are
not in sight. But the population growth follows unabated
over the recent past and there is no prospect of having a
falling growth rate of population in the near future.
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In fact, orior to 7981 census there has been a spurt of
immigrants mainly Indian Nepalease coming back to Henal
cecause of the recernlt scare spread by the ¥foreign nationz)
igsue™ raised in the far eastern states of India. As a3
result the population growth rate increased from 23 per cend
per arnrnm to about 2.7 per cent in the decade ending in 1981.
In the following decade this rate is not likely to go downm
243 per cent per arrmm.

Because of this rising population there would be substantial

addition to labour force in future. We have the estimations
for thiz addition to labour force for =211 districts of Hepal

- for our target vear T989-2C. The national planning efforts

mist be made right now on now to utilise and emrloy thesc
vagt mass of lapour Dotentials in cifferent regions. 1t
should be emphasized that in order to avoid large scale
migration to the Tarai area local employment oppertunities
with productive activities must be created in the non-Tarai
arzas. This is also reeded for the reason that virtually

the Tarai will remain the surplus food producing area and

the non-Taral area has to depend upon the food supply from
Tarai. So the people of the non-Tarai area mast have some
otheyr possible kinds of productive activities so that healthy
economic relations in the form of trade exchanges could deve—
lop for tho betterment of both Tarai and non~Tarai arcas.

Tn the recent past the economic growth has not been huoyant
and it nas become difficult to make any trend precictions of
arowth oath on techno~economic parameters. Under these cir-
cunsteonces woe have already made foodgrain requirenent predic-
tions. ©On the bazis of regional consumer tehaviours and
comznd analyscs we have made further vredictions on the

growvth rales for =211 food and non-food items of consumption
Ty

that would e concomitant with the rising population.
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this exercine zuamilities in rvegional cereal consumption
norms and the ghares of total congumption exvenditures
spent ¢on cereal food nave been reasonably assured. CGran-
ting the predicted cereal food situation, the matching
consunption expenditure could then bte determined snd sub-
secuently by use of expenditure elasticities, predictians
or all items of consumption have been pogsible. We have
alsoc been able to make the rguantitative predictions for
certain food items like vulses, milk products, meat and
fishes, eggs, edible oils, vegetabtles, fruits, spices,’

csugar and also a non—~food item tobacco product for wiich

vast quantitative data were avalilable. All these predic-
t30ns have teen made for different food distribution zones.
These predictions would certainly be helpful for produc-—
tion 2lanning of the country if we are to avoid heavy im-
sorts from other countries in future. Matching with the
srowth rate of total consumption expenditure as estimated
above, we have alsc examined what would be the dincome ex-
vansion and saving generation possibilities. sccording to
our predictions for the time horizon 1977-78 to 1989-90,

total national consunttion expenditure is supposed tho rise

by J.3 per cent per ammum corresponding to the cereagl food
requirement growth rate (under Alternative 1) of 2.3 per

cent per ammum. On the basis of our exercises on the azsess-
ment of the saving generation posgibilities the associated
growth rate of national income would be somewhere Letween

3.8 and 4.2 per cent per anrmuam.

As the activity bases are very poor in non-Tarai area except
Kathmandu valley, Baving generation possibilities are prac-
tically limited there. On the other hand saving generation
possibility is much bhetter in Kathmandu valley and in the
Taral area. Az these areas are productive, the investment
for productive activities have also to be made there for
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the suetainance of wroductive activities and also for the
optimisation of national income. But this optimisation
aspect 1s often not concomitant with the distributional
aspect to be cGﬁSidere& under welfare considerations. The
best compromise suggested here is to (1) eamark planaing
investment funds into two categories: productive activity
improvement fund and welfare promotion fund, {ii) allecate -
the productive activity imeorovement fund on the basis of
dimensaions of productive tasks assSessed by sectors of acti-
vities, and {1ii) distribute the welfare promotion fund, wita
the motive for a ¢restion of productive bases towards sus-
tainance of people's welfare, on the basis of some kind of
irverse function of the over-all development level by regioms.
Here comes an important use of development indices construc—
ted earlier for decision making under the well-knowm regional
olanning poilicy o0F reducinsg the disparities in economic acti-
vitien and development.

.

It ir clear from the above findings and observations that s
mumber of difficulties were encountered in our attempt for
regional analysis of an under developed country —Nepal and
these clificultics wero overcome largely throush appropriate
and judicious applicotion of statistical and quentitative
tools. Qur present attempt is only a beginning for a scien-
tific orientation towards reglonal planning in Nepal; more
should however follow for the actual regional plan implemen-
tation.
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Abstracts of the Methods of Computation of Indices Hsec

Indices computed by the specific representations equalising

principle {Pal 1963, 1971]. The formula for this index i,

constituted of suitably transformed inter-related spatial
variables X,y Xy sy X,y varying over spatial units of
observation J =1, 2, +.., N i5 given by
* ‘*H:j K "‘25 * My |

im b e et s e aw . (41.1)
aﬂ ]{,l 52 I{E + waes * % }S.'l

where, Ei and 0; sre the mean and standard deviation of the

ith variable x;,

rij = the correlation coceff. between the
variables x5 and Xﬁ

a = wy/oy
The estimates cf:wi's-aha also the common specific represen—
tation /3 can be solved from the follewing system of (n+1)
equations given in (A1.2).

W,‘ + Wz + LIS N ] -+ Wn 1

. fﬂE
.'5'1-_1."‘ 1",12 WE + P + I',,in Wn = e

Tag ¥ ¥ Wo * eee FTon Wp T e "o (41.2)
r‘in W,al + I‘En 'Wg + Y + Wn = fDE

The mean voint (X, Xy, -y %) constituted of averages of
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variables correspond to the central value of unity in the index
formula (A1.1). It should be noted that at times wg have used
location- factors or their power transforms as the spatial vari-
ables for which the critical value of unity is a more meaningful
national value than the average. When it is deasired that the
critical values of unity of the variables should ébrrespond to
the cemiral (or critical) value of same unity for the oonstitu-
ted index, we have to take such an index I: as proportional to
Ie as follows:

1* . aj xﬁ.:.maz 25 :-an i (a1.3)

ed ag +ay, * ... + oa,
= Ge Ie

J
with the constant of proportionality

ay §1 +t eee + @, §h
Ge = eé (A10LF)
31 + eee + arl

For the case of n = 2 the formulas (A1.1) and (A1.3) reduces

to (here‘wa =w, = 1/2):

o + O
‘1
Ie.j, = 2 f1"‘ "'):c‘z" TR} (Aj-")
" 9 X T 0 X
o, X, + O
and I:&?ég ngrujkmh,jdjEQ vee  (A"1.3)
23 . 0, * O,
with G, = (o, Xy + 0, %)/(0, + a,) coe  (A"1.0)
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4.2 Indices computed by the aggregate representations maximising
principle [Kendall, 1939].

*
The formuls for this index, Iy end I comparable to I, and
I:: are given by

b‘lx13+b2x2;j+"'+bnxnj .
Im.j - T WP = e “aun (AZ -‘1)

balm,l +b2x2 +H.+bn;.;n

cand,
I* ""E X,] +m2 xgj+~--.+bnxnj " }
. — [y L A ol e e A o o, LN | 2'2
IHJ LI
b,_‘ + b3.+ + bﬁ
= Gm*Imj
with
h ‘iq + b % + sse + F}n in
B = eaemmnnaca s e e s e (82.3)
m b o b2 + eus -|- hn
wirere
by o= 1/

r; = B8pecific representation of ith constituent

varigble x;, in the index I or) Ir: and ,

¢ WL S a-,-«-:gnm-m“_-)h—

ﬁm = {I‘,12+ 3:‘22+ P + I‘ ){n

= agggregate representation.
The solution column vector of specific representations deno-
ted by r can be solved Srowm the fellowing equation [following
Kendall, 1939 ]«

2
Rer = n f r {a2.0)
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where R is the correlation matrix ((rij))° We have followed
Hotelling's [1939] iterative method of computation to solve
the vector r and hence /; of (A2.4).

In this iterative procedure we go for the (i+1)th stage of
iteration through the computation shown in relation (A2.5)
below when the weight vector (column vector) w; of the ith

stage of iteration is known.

Re Wy = 2444

o oo (A2.5)
and Wipg: = By My

where Mi+1 is maximum element in the computed vector Bipq®

The initial weight vector W, could tonveniently be chosen as
the sum vector or the vector with each element as unity. The
iterations stop at the 8th stage when we have

WS""] = WS eoe (A2.6)

Any further iteration will not change the W, which is called
the stable weight vector. Using (A2.5) and (A2.6), we can
deduce

Re Wy = M_. W, (A2.7)
which is comparable to the equation (A2.4). Taking W, as pro-
portional to R, we can write

Wy = G.r ebe (A2.8)

where G is a scalar. Using {A2.8) in {A2.4), we can deduce

R. W = ané W .o b (AZog}
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Ceiid hence we have

M, = n/?ﬂ?' = plr wea (A2.10)

From (A42.8) and {42.10), we obtain
1 .
W 'WE = G?‘-c MS =R (AE#11)

and hence we have the solutiohl vectBr as given in (a2.12):

7 |
T = Ti'i,l*s‘, ﬁf-‘;;-'::ﬂi\r: i (AE nﬂg}

P FE R A
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Aggendix

Ru§gedﬁess index (T), Inverse of ruggedness index

T), Constant price weighted labour productivity

index for all crops
productivity (Zz).

(W) and Physical index of land

Chitawan

FD zone/districts () (T) (w) (2)
Zone 1
1. Teplejung 2.80514 0.33276 0.53739 1.02020
2. Panchthar 1.06678 0.68177 0.48608 O 97304
3. Ilam 0.8423%6 + 80492 0.86176 .39122
4, - 3ankhuwasabha 2 47541 «34778 0.4583%0
5. Terhathum 0.91310 0 . 76156 0.76736 1 06616
6., Bhojpur 0.99363 0.71755 0.63308 1.07127
7. Dhankuta 0.66312° 0,94063 0.85351 1.02800
Jhapa 0.05061 2+21921 2.81624 0.98448
9. Morang 0.19592 1.67808 2.74071 0.94726
10. Sunsari 0.11063  1.95837 1.94179 0.90914
11. Saptari 0.06786 2.13739 1.55683  1.88642
Zone 11
1. Dolakha 2.21138 0.38294 0.29065 1.00801
2. Solokhumbu 2.60108 0.33321 0.40669 1.04811
3. Khotang 0.93575 0.7,864 0.45288 1.0493%5
L. Okhaldhunga 1.01610 0.70616 0.56771 1.00879
5. Ramechhap 1.81712 0.45104 0.34282 0.84123%
6. Sindhuli 0.57837 1.02211 0.71688 1.03066
7. Udayapur 0.59750 1.00251 1.22676 1.00122
8. Siraha 0.06444 2.15313 1.24708  0.90082
10. Sarlahi 0.086334 2.15824 1.86088 0.89321
11. Mahottari 0.09111 2.03620 1.64463 0.91256
Zone 111
1. Rasuwa 2.00503 0.41580 0.74364  1.00873
2. Sindhupalchowk 1.87701  0.43917 0.46661 1.06979
3. Dhading 2.07949 0.40331 0.21935 O 83457
L. NMNuwekot 1.50100 0.52604 0.53851  1.05413
5. Kavrepalanchowk 0.86309 0.79171 0.42430  1.10573
7. Lalitpur 0.75945 0.86248 1.40179 1.25817
8« Bhaktapur 0.56500 03627 1.49178 1.39645
9. Makawanpur 0.81752 0.82134 1.03116  0.97404
10. Bara 0.10804  1.96835 2.15626. 0.99449
12. Rautahat 0.08053 2.08104 1.58688 0.86661
13. 0.15952 1.78725 2.44996 1.08332

~ 2
9de 14 b VoS AR I

i
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Dortd.

LI I

Tebhle Ho.1

37 zone/districts

tone 1Y

R e TR P TR

1« HMustang

2, L. E..ﬂa’ﬂg
%,. Nypgdi

4. Baglong

Bie -Farbat
6. Kanki

7.  Lan]dng

g, Gorkhsa

g, Gulam

Falpa

Syanja
Tanahu
Hawsl-parasi.
Yupandehi

1@..0';
Y.
12.
13,
14,

1. R&M
?. Lholpa

3, Sallyan

4« Fynthan

E. Argakhenchi
. Damg-deukhun
T. Kapilvastu

Zgn? VI ,

. Jumla
2., Hunla
T« lugn
4, Dolpa

5. Tibriket

64

dajarkot

T ¥ I}E. i1 alkh

8.

Surkhet

g, DBardiya

10,

" & u w

» % W a w

Banke

Zone VIE

Darchula
Bajhang
Bajuras
Bepitadi
Doti

Ackiham
Dadeldhura
Eanchapur
Kailali

015000

{7 (T {7} (Z)

2 10327  0.39948  0.60083  (.93140
2 23514 0.37949 0.400Q0  1.,02288
2,55%30 0.33860  0,7T1437 103199
1 50671 0.52457  0.,2885%4  O¥B4508
Q.86707 0.78922 0.2673% Q.90198
2.57814  (0.33578 1.09220 t.13092
2 35793 Le36264 0.4908T7  0.95535
193909  0Q.42152 0.41739 0.93456
0.85202 GfTQBTT 0.35879 1.17910
0.5292% 1407614  ~.32603  Q.B86557
0.28026  1.47003  0.58g62  1,11303
0.20387 1.65599  2.000Y:  (,86083
0.07934 2.08620 2.15698 0.90255
{.05949 0.68517 0.21208  1.020L:
0.73635  (0,BB8079 0.88755 1.15586
0.97588  0,726081 0.68501 1.06318
0.65117 0.951%2 0.2667T1 0.88554
0.24920 1 54036 1.84153  0.96070
0.115611 194133 1.97007 0.88920
1.,72387 0.47084  0.22358 1.00122
1.96013  0.42371 0.489%2 0.97282
1.69087  0.47827 0.56117  0.96179
1.79029 0.456%6  0.45000 0494496
1.39772 0.58645 0.60000 0.97057
1.0228%  0.70282  0.52985 103835
G.65640 0494661 091705 1.01897
(019281 1.68688 3.0519&6 Q 93557
0.26205  1.51046 2.55509  0.85T17
2. 14451 0.39300 O 45636  0.97845
2,12049 0.39675 ©0.32435 0 98816
1.80820 ©0.45028 0.51116  0.96972
0.90456 0.76654 0.35050 0 98816
0.91599 0.75988 0.48149 1.01309
0.77908 0.84812 0.31696  O.86521
0.74093 0487648  0.63037 0.24520
0. 18846 1. 69935 2.098774  0.85814

1.69492 2.50704  0.88128
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Appendix
Table 23 Shaxre of agricultural production %o total primary ‘output(g1),
location ‘factor of primary output to agricultural output
(z 1), location factor of other primary output to agricultural

output (gzg, development index of agricultural and allied
activities (D).

FD- Zone/Dists, (81) (¢ 1 ) (z 2) (@)
Zogg T
T1e 0659917 047489 2,00415- 0.71752
2e " 0469750 0.87187, 1451250 0455751
%o 080017 1.00021, 0699915 0486158
40 0050300 0-62875 294850Q 007839
5¢ 0460211 0475264 1498945 1,019
Te 0479005 0498756 104975 0486426
8, 0493315 1416644 0433425 2441439
9 0490675 113344 0446625 2.41805
10, 0490048 112560 049760 1.72512
114 0486363 1.07704  0.63185 1444547
Zone II )
Te 0,60888 0.76111 1.95555 0438188
2. 0462684 0478355 186580 0.51904
3, 066728 0483410 4 66360 05429
4o 075662 0494577 1421690 0.60026
5e 0466855 0483569 1.65725 0.41022
6e 073569 091962 1632150 0677954
Te 080555 1400694 0.97225 1421831
8e 0488943 1.11180 0455280 1.,12168
9¢ 0692108 1415135 0439460 1443372
11e 0488216 110270 0658920 1449146
Zone I,I_I
1o 0446995 068008 2.27970 1,09347
2, 0.71895 0489669 1440525 051921
3¢ 0.,66728 Q463211 2447155 0434701
4e 04+72768 0490961 1636155 0459202
5S¢ 0.72912 0491140 1435440 0446555
e 0483948 1404936 0480255 1456096
Te 087759 1409699 0461205 1.27785
8, 0.91989 114985 0440060 1,29737
J¢ 0479888 099860 1400560 1403261
104 0493693 17116 0431535 1484113
11 0492063 1415080 0439680 155033
120 0091338 1014ﬂ74 343305 1-38988
13, 088703 110879 056485 2,20958

Corrtde seeve
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Contdy yee Tatle 50,2

e S — e o I A, e e e,

T ZonefUinte., | (3;1) {¢ 1} ' { 3.'2} {n)

Zone IV ‘

e 7 055277 0.565% 273615 106761
24 O uBI06% 0480081 175 0,9943
L Q.TB2TO 0.97837 108650 0.72710
A : 050008 062510 2449960 0.,4615%
e 065634 082044 1471825 0432586
61 0-75662 01945?.? 1 l2169:' 1 5‘485
Ta G.65045  ,0.81306 1474775 0460373
8, Cub 3047 0.79555 181765 0a52463
e C.60891 076114 1495545 047139
10, 058912 DeT36TT 208290 0. 46966
11, 0462002 077302 189990 0452550
12, 0270565 058081 147675 D«64217
144 L8760 1,09587 061650 1. 96828
Zone ¥ :
1. Du871442 Q76765 1. 92940 Da51T48
2. 0.60155 075194 1.99225 028204
Se D476703 95879 116485 0.92570
4o 0.75607% 0.94511 1421955 DeT2477
be 0279638 0,99547 1,09810 1484991
7s 0.94945  1.18681 0425275 1465597

Zone VI S :

T 0,58097 072621 2,09515 0430787
Za 05641 0, 57051 2,7179% Q485769
% Da46848 0458550 2 (65760 0.95828
Ly 0, 52201 0.65251 2,38995 068364
o 0#57601 0.72251 210955 Q83044
6 0.62322 0. 77902 1.88%90 D.B2656
Ta (63768 0,80221 1.79115 0,.86046
Be 0ab3154 0.78944 1.84225 1,16165
9. (.88442 1.10551 UeDTT95 2476068

10 0a86495 1.08120 0.67520 2236320

Zone VI
Te 0.58290 0. T2864 2,08545 062632
2e 0454302 0,67871 2«284%0 C.47785
Au 066429 083036 167855 Oed2211
e 056306 D.0288% 1.68470 0.58093
£, Oald 326 06707 2.28370 Qe B6TE
Te 064800 080559 176005 DeTT824

. 8 - 6092725 1’-1 5%& Gl 56 3?‘] 1 180985

Se Ca87546 1.05533 0.60270 2.28052
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épgendix

Table 3: Annual growth rates in agriculture over 1967-68 to 1977-78
ahd midterm armual population growth rate (1971-1976)

e camenin

D Zoﬂg7bists; acreage .change yield rate over all rate midterm anmual
rate(al) change rate(az) of change of popn. growth
agxl.prodn.(ao) rate 1971-76
(&)
Zone 1
24 24992 04398 3,014 18755
Do 1.284 04023 1,054 12925
4y 0.424 -~ 0,888 - 04181 1.19%1
5e 24,670 . - 1,166 1.381 146143
6e 1.706 - 80579 14556 17095
Te 34641 - 4,657 14833 1.6274
8. 24299 0.8861 3.003 242013
Fe 1.730 0.63%6 2.259 2,2062
10. 1.209 1.944 2,486 2,1064
11e 1.919 0.172 2.020 2,1064
Zone 11
1. 2.165 - 2,146 0,161 1.2847
2. 0.409 - 0815 - 0,181 1.,0822
B 04475 - 2,179 - 0,251 166917
4e 0.696 - 2,113 - 1.534 1.6063
Se 3347 - 2,036 1.912 242053
6e 2,652 0.206 3¢ 346 2,1879
8. 2.579 - 0,018 24405 2,2668
9.- “1,288 ~ 06106 0677 2,6045
10. 0,887 ~ 0,086 0,98 2.0225
11e 2.378 - 14186 04452 2.1787
Zone II1
2, ~ 0,097 - 0.250 06006 14233
% 2.571 - 1,087 1.604 2,19%0
4 0.949 0.883% 0371 2.15%0
5‘ 10014 - O, 315 1 0003 282329
Te ~ 04998 04958 ~ 0.659 243226
8- 1'088 00753 10446 2-1662
e 1.326 0.935 2.423 2,1457
10, 14058 0.27% 1.139 242145
1. 36549 1,989 56075 244652
120 00346 - 00594 had 00405 2.4628
13, 0.885 0.898 1777 34,1999

S
CantA
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FD Zone/Lista, (aﬁ] (EEJ iaQ) kﬁh}
Zone IV
. - 2 317 = 0112 - 2,562 142573
3. - 1,685 = 0,482 -~ 1.579 1 9784
41 2.535 - D.EGE 2«019 1 9546
5* 1033’? - 01165 1412’5 1!9855
P 0.7T1 - 0.658 0.219 18985
Te FAN LY - 1,680 0.675 1,837
_-E# 1l14‘4 - D-T?3 - 51419 115924
.S e T¥2 - §.452 - 0,752 taF332
1C. 2307 - 0,967 1a544 129157
1. 34413 - 1.515 1.644 1,8220
12. 54098 w 1,170 44386 2.3122
15 1.778 2.037 34556 245756
144 1546 0.583 1.822 246195
aona YV
1. Q0,162 ~ 2,275 - 2,189 2,099
2. GcQET - 14241 - 1’-0‘89 2-03?7
3‘ G‘EE4 - 14‘159 baid 1;224 2.0‘65{}
Ao 1.614 - 0.027 1176 2.0461
Ha 4,816 - 04245 34985 149553
Ee 2#4B84 -~ 0,118 2.09 3e4927
Te Taldd 0.468 Tad84 245440
Zong VI :
e - 0,093 - 1,124 - 1,107 - 1.3208
2, - 11556 - 2,358 - 21%6 1-356&
B - 3413 = 1,150 - 3,878 143644
a - 14805 - 1,745 - 24561 1.,2285
S ~ 2173 - 0419 - 5,040 1.3208
Fa 1.180 ~ 2,147 - 1a924 2,0999
Tl - ‘Dn?ﬂ'ﬁ - 0.855 - 111% 2r1036
Be 14997 0134 5s336 2,1805
Du - {a284 1,858 1.463 41,0871
10 5«B50 0 300 0623 B4B20
Zone VLT
B ] DiEﬁ - 4-995 - ﬁ.EB‘I 113‘?76
" 2! w 14828 - 1;857 -— 3#221 1-2492
3 - 1eT7] - 2,078 = Jeddd 146065
4 0a948 = 1020 0.183 2.0855
Se 14260 = Teddb 0u124 1.5018
S w 0,525 - 2,073 - 24254 11523
T 04780 - 1,707 = 1.B78 2,0014
be 64501 = 0.304 6,030 E.EBGZ
S 2,926 0608 2,273 R.0383
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Appendix

Table 4.0 : The optimal LP sclutions for zonal movements of

foodgrains with National surplus : 1977-78 Vs.
1989-90.

Subplyivg  vear of _movements of foodgrains {in tonfits) to receiving zones

zOohes reference dummy ~ Avala-
(net” export ability
- . 1. I III IV v YT VIII or surpluys) in tonhes
I 1977-78 358951 165 10461 2664 68215 LESLSE
195%=90 450292 . 38102 18576 5057 127953 £39980
1T 1977-78 369572 369572
' 1989-90 LB3952 hB83952
i
g Iz 1977-78 527810 527810
1 4989-90 723%85 9847 73%232
IV 1977-78 365865 365865
198990 L77323 U7T525
v 1977-78 19101 203050 7184 229335
73 9G% ‘ 8
198990 272293 21625 29739
VI 197778 180957 21167 162124
1989~ 185802 30581 215983
68306
V1T 1977-78 168346 4
1598%9-90 2 DE9S5. 220696
Reqgts. 1977-78 756051 BO0T737 538271 38763C 203050 148141 189813 64215 2288508
920 450292 522054 ' 723385 505746 277350 207027 251277 12795% 3065084
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Apperndix
Mable 441 3 The optimal LP solutions for movements of foodgrains In
Zone 1 with Wationsl surplus @ 1977~78 Va, 1985=90
et pmre et o ol e o o, Akl . 3o, 4 el IR i e i et m i .
eayplying yesr of _ movements of foadga:ins {in tomes} % receiving ﬂiBt];J._c_‘lgg_ . .
district reference 1 2 3 4 5 6 T a8 11 sy avail-
{surplus)} ability
s b e i o ann n it i el & 4 s e b 21} 5 20 [ —— __a.ajams
1 1977-78 12105 12405
1989-90 13794 13794
2, 1977-~18 20811 20811
190550 27027 1598 26625
e 1277=70 4031 22344 | 26315
1983-9¢ 555 27427 1713 34705
L. 19T7-T6 20615 20615
15853-90 22748 22748
Se 19T1-T3 1203 o 15327 16536
190990 19514 13914
6o 197718 , 226834 22634
1969-90 . 1041 26710 27T
Te 1977-78  337% 17269 20640
1985=R) 2561 1682 21358 25601
Be 1977~78 - 02 44347 51980 96529
198990 HBE16 81772 140s5mp
9. 1977=-78 44709 99703
1969-90 68682 141421
10, 1977-T8 - 1962 4951 41289 1123 12516 61820
159683=-50 33394 . 91829
i, AT 1037 59110 67488
11 193’;’;_ gﬂ 14626 74233 1450 905&;
Sem 197?;_35* T i S ToTT tunse 3915 17569 4A3AT 54391 41269 0232100505 465456
ineoimos  1900-90 19359 27027 27427 26 §50 a0 413% 21358 50816 77038 56435 74238189688 1SN0
optinal 1 57718 iranspﬁrtqt,r.nn Toele in tordrefnine.s B, 898,645 T
viedagd Yol nad” T ey’ Iaha T

ae ki tosal, f:lk"‘d‘_”’t}_:j&fil.
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Table 4.2 1 The optimpl LF selutions for movements of Toodgrains in
Zone IT with Hational swrplus ¢ 1977~78 V& 1969-90

Tl e wme P, ol WS- . i it Yo —_— e —

— T mow W e ey -

supplying year of mnvmnentﬂ of fﬁagl_grﬂ.i (4n WL"ELE Xeceiving districts amilability
district reference 1 2 3 4 5 g 9 10 1 1 in tonngg
1. 1977-76 92'55 9215
195590 11450 11450
2. 197778 9123 9123
1285-90 3937 9957
3. 1377-78 10745 10745
1965-90 13553 33553
4a 1977~18 11460 11460
18859-30 1214 13800 15074
5. 197778 18754 18754
1985-90 24587 24587
o 1977TB 26156 26186
198590 23392 253952
Te 197778 12109 19117 31226
195590 11616 23492 35118
Oa 1977=78 10362 2443 112 Jo5LY
1585-20 14073 TI5T7 F2450
Q. 1977=70 16604 11542 10963 5160 571747 102016
1985-50 19040 13841 801 798 10528 52486 143854
10, 197778 5636 4687 3295 43321
1965=30 13910 42086 56796
1% 17 T=TG
130550 6553 61624 e,
e 7503 81700 gag‘;j
Heats.  1777-70 %5;3‘9 20665 33216 24068 29555 30075 19117 57112 64300 35656 ke T dagar T

o e 5@9@ AT TLITL 89999 22096 1700 . 522050 _
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Table 4.3 : The optimal IP solutions for movements of foodgrains in zone III
i with National surplus : 1977-78 Vs, 1989-90

e

supplying year % movements of foodgrains (in tomes) fo_recei viqg‘_:é..s,;b_r_i_q_tg . Avail-
districts reference 1 2 3 4 5 6 7 8 9 10 11 dummy ability
e , - ek SUEDLUS) _in tomes
1. 1977-18 2744 2744
19895-90 3286 3286
2. 1977-78 21062 21062
1989-90 25519 25519
3 19717-78 21754 21754
1968990 28520 26520
4e 1977-78 786 22279 23065
1989-90 1020 24285 25305
Se 1977~78 33856 33056
158%-90 34774 34174
6e 1977-78 20258 13821 72636 106715
1989-20 24153 23350 112643 159546
Te 1977-18 4530 12302 30650 47482
198990 4670 24530 40447 69647
84 1977-18 63445 63445
1968990 86018 86018
9. 1977-78 4167 9297 52275 1832 67571
1383-50 13589 69358 8665 91612
1206590 25681 44107 62167
59716 79941
11, 1977=78 44842 43568 88410
$98%-90 2945 50787 65435 9847 129064
reqts. 97T 3530 41320 44344 36100 46156121645 30650 12742 52275 45950 43568 53074

in Yoes _1980-70 | . 4306 49672 58871 47635 62249162830 40447, 90T 69358 62925 65485 . 9847 133232
optimald 1977-70  transnortation task in tonne k. 4ml24 £14%,748

eutimad 1o02- 20 hmoriposbetion task fi Luaretens A gl 052
4

1
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fable 4.45% The oﬂtlmﬁl LP solutions for movements of
fredorgine in Zona IV with Fational surplns:

137778 Ts. 1985-

ﬂy year of mavement% or foodgralns Lin tonnss}: recelving

; refer- : ~ districts — _
W@, ence 1 2 - -5 3] T

' 1977-78 30714
1989-30 35266

24 107778 1302 2158
1980-90 1432 2247
Fa 1977-78 8234
1989-90 G351
e 1977-78 2693 17034
1983-3C 4275 21588
5. 1977-78 1797 171230
198990 2474 13294
6. 1977-78 21249
1989-50 15629
Te 1977-78 21622
1389-90 23085
8. 1977-TE
19£ =90
168990
17, 1977=T8
198500
1969-90
124 19?7‘“?3 24‘%2
1089-97 ‘ 79€3
13, 197778 12156 T23C
1589-90 15665 20818
1, 1977-78 13445
198990 176586

Beqts. 1977-78 AB68 1302 10927 30479 22386 28479 26222
(tonnes)1989-9C 5740 1432 14126 39174 28359 36444 33295

Tontd. sasws
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Coneld. «o. Tzole Howuba'l
spply~ year of movemenis of foodgrains (in tornes) AvEilas
ing refer- _ recelying digtriots’ bilities
dists. ence B T 117 12 13 11 in tonnas
1. 1977-78 301
1589-90 2266
2 19?7"‘?3 3‘1—5‘:\'
1989-90 3679
3. 1977-78 8234
' 1989-90 ., 9857
e 1977-78 19727
1589-90 25863
D 1977-78 12027
1989-90 » 15768
S 1877-78 13267 34516
198980 25479 41128
7 a 1977-78 21622
198980 25085
8. 1977-78 16637 16637
138990 17284 t7284
. 187778 22117 22117
1989-90 25950 - 25950C
10. 1977-78 21131 21131
1989=9C 2770% 27703
1, 1977-78 27738 27736
1989~90 32437 32537
12. 1577=T6 2539 28497 34478
1589-9C 35792 43755
13. 1977-18 13411 30417 63214 -
1985=830 16808 2540 42290 98118
14, 1577-78 18019 2893 19292 46009 99658
1989-90 25496 336% 26593 64439 137879
Pogbe . 1977-T8 33443 40136 37435 47030 28497 ICAH1T A6C09 387630

(tonnes) 1989-90

42763 51446 47876

294350

38332 42290 64439 505746

optinal 1977=178
ontimal 1989-G0

transporiation task in tonne-km = 22,505,621
transportation task in tonne-km = 35,768,942
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¥T-bhlic 4.5 5 The optimel soluticons for movenonts of foodgreins in
Zong V with Metional surplus ¢ 1977-TC Ve, 1923-00

gupplyving yesr of ﬁm exailability
districk  relcrence 1 2 . 4 5 & T ('B mg 1 in torces

1. 1977-78 7204 ' 7204
150950 204 5204
Za 197 170 TE26 Thi26
: 1595 5=50 G255 G250
2 1IT-T5 21544 23550
195 9= 233039 ' ) 23303
P 1977~70 625 10941 ' 19626
190%-50 21368 21365
G 197772 11524 1524
13059-50 25205 24205
bu 1977-T0 108994 22523 3940 FETLE T400
190590 15712 13730 10425 S7352 TS
Ta 1977-1C 6167 5155 42516 26205 0123
155550 10167 11423 6191 hEnTs 16560 111424
ragls. 197700 ANATS D03 25592 25100 2%ETS 3ETAR 48516 2n205 229335
in tonmes  1905-50  233% ADM63 IXTO7 GRRI1 3MTE 573H2 5507 1560 293912

Optiual 1977-78 trangpoctation taglk in t-r;.' ' : T
e d reim oD 1 < mne=¥n, = 5,531,543
PRl 1983-20 transporiation task in bopneelom = 1;,’35‘1.%}3@5
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Tgble 4.6 3 The optimal LP solutions for movements of foodgrains in
Zone VI with Hational surplus : 1977-78 Vs. 190590

s e e P

supplying year of Mm__wwwtm;?i“ o
digtrict reference 10 dwmwy 2vile
{sur- ability
e e . — - meme e BIpe) ___in dorpos ™7
1. 1977-78 b Vi . 4 . 5901,
196990 6329 ' - &%29
2 197770 2503 203
1989-90 2964 2964,
S 1977=-78 22 342
1969%=90 * 2446 2446
b 197778 3433 "L 333
193350 I8 st
Fe 137776 2855 | 3M 1064 5056
1985%-90 2967 2362 5369
6 197775 13440 - T340
190 950 6910 8554 15464
Te 197712 15482 15402
1985-50 17432 17432
e 1977186 2876 2004 18642 23519
158590 13041 457 3144 14678 313520
S 197775 15148 694 23066 12642 49550
1.985-90 20119 10332 35300 3956 75307
i, 197770 14 15876 26T 1341 40892
130550 436 | 12253 ) 42076 55571

- Teqte. 197-76 22217 5367 4677 2447 1864 15076 20630 ©93% 23066 23661 13903 162124
anborage | i90%-90 26200 6400 5530 4217 2302 20813 3757 5010 33300 42076 025G .. 2ASIGE

oo uldpr task o temvedm o 10,994,563
T o e b - 1ROBTR LY

ol
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Table £,T 5 The optimal LF solutions for movements of foodgrains
in Zone VII with ¥ational surplus 3 1977=70 Ve, 1909-90

Appendix

movepents of foodgrains (in tomasito

-

1 i e - ra—

supplying year of egeiving districts awailobility
district reéference 1 2 3 4 5 3 7 a g in fories
1e 1977=70 6253 6293
1955=50 o831 0311
2. 197775 7045 7040
195550 5571 | £571
3. 197712 6436 6436
1 355=590 TT TT0
fa 1977=70 wWrg2a 10924 -

1933-90 12302 12%02
S 1971=75 4040 13660 10540
1905990 6160 12933 15099
Gy 1377=72 3364 9564
195530 10611 10611
Te 17770 4076 6552 10620
1905-50 1610 11234 1204
Cu 1977-70 6240 B495 17976 32711
190530 BEGE 12922 20612 4322}’
L -T2 12655 16445 14737 10723 32506 47063
1 30550 10656 25543 20290 11131 40000 - 23522
rogie . | 1 9?7;76 12533 19619 11316 23503 30104 246061 17275 17976 32506 16951%
in formes  909-90 251277

i v Ry, i

15004 23103 13950 30060 30402 30501 22365 20612 40000

e o o ——
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Table 5.0: The optimal LP solutions for zonal movementa of

foodgrains without natiopal gurplus in 1989-9@
under alternatives 1 and 2

supplying altermative movemenis of foodgrains (in tonnes) to: receiving zone availabi-
1

ZONeg T i iv T VI VI lities in
tan&Fa
1 : (b1)  4%0292 59095 25554 42195 34462 611536
T ~2:(p2) 47075 60346 2238 50415 36806 639980
1+ {b1) 4629614 162961
L 2 1 {b2) 483952 - 383952
I f f : (b1} 697831 697851
2 LI 2 1+ (b2) 7332352 133252
] 11+ {b1) 463551 463551
‘ W 2 1 {b2) "W 77523 477323
t: (b1) 242888 37683 280571
v 21 (12) 252632 41286 293918
_ t 1 {1} 169344 38944 208288
vi 2 : (b2) 174692 41299 215983
$11 3 1 (b1) 24233% 212333
2 : (p2)~ | 220696 220696
Teqts. 1o 1t (b1)  A52292 522054 725385 505746 277350 207027 251277 293713t
LONNes 5 . (u) 470345 £44298 755600 27738 289438 215978 261987 3067084

optimal transportation task in tonne=km : {p1} = 73,3%5%,919
opbimal transporiation tesk in tonne-km : (b2) = 78,936,137


http://www.cvisiontech.com

- 409 -

Appendix
Tatle 5.3: The cptimal LF soluiions for movements of foodgrains in

Fene 1 without national surplus in 198520 wmder zlter-

natives 1 and Z

'é?yhply— altems frovements of Loodgrains (4D Lomnes) to receiving Aistrict availabie
ing native - Gy Lities in
dist, 1 2 304 5 & 7 8 9 10 1 7 tonmes
. — plus)
1. 1=(b1§ 13794 13794
2:(b2) 13794 1579
2. ta{bt) 26952 26582
z:(b2) 69 28256 28625
3. 1albl) 5243 45 27427 32715
2: (v2) 6031 2BET4 24708
b 1;Eb1 22748 227486
23 {b2 22748 22748
5.  1a{w1) 322 19592 19914
21 (b2) 19914 19914
6. 11 im% 27751 27751
25 (02 27751 27751
Te  1:{b1) 3602 5315 16684 2EEG
2: (o2} i 2358 22236 25601
Be 1;(b1g 58816 73708 13p524
23 (b2, 51438 79150 140588
9.  1:(v1) THBY 59986 133025
2:{b2) 6235 64886 141121
10 15{b1) 4674 56435 2700 27610 91419
z:ébaﬁ 1390 €126 58904 2510 25699 94829
1. 1a(b1) 13585 ‘ 71538 85123
o (17 o 15864 74840 %0304
?Ei‘fg‘:“"?'?ﬂ'?“-ff??ﬁ"ﬂ‘E‘fc:?? FTATT 26750 EA00T £135C P1i58 HGB15 72033 50735 74238 1643508 B115%
i ton— . .- .
mEn o Dgab2) 20201 28256 28674 27496 26040 43215 FIR36 61430 TE2I5 58504 77350. 169935 639980
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Table 5.2: The optimal LF Qﬁlutiuns for movements of foodgrains
in Zone Il without national surplus in 1989-90 under
alternativea 1 and 2

supply- elter- __~ movements of foodgrains ({3in tonnes) to_: receiving districh avalla-
ing native 1 2 3 4 5 & 7 8 9 0 11 bilities
dist. - _ ' - in_tonnes

1. 1:Eb13 11450 11450
2:4b2}) 11450 11450

2. 1:(b1)} 9937 . 2937
212} 9937 9937

3. t:{b1) 13553 13553

21 {p2) 13653 -1355%

4o 13 {b1) 657T 8497 15074

I 2:(b2) T390 TFo84 15074
2 5. 1:1{p1) 23177 23177
‘f 2: ( b2y 24587 24587
&, 1:Eb1% 29392 29992
2:{b2 29992 29992

(L 1: (b1} 11626 23492 35118

2: (b2} 10559 24559 35118

8. 1:(bi) 9570 TISTT 87147
2:{b2) 11621 80829 192450

9. 1:(b1) 19C40 13841 22104 5466 10928 87438 158817
2:{b2) 20366 14874 24247 4263 12707 89681 166138 -

10, 1:{b1} 10652 42886 53538

2: (b2} 12112 44684 56796

14. 1:{p1) 2551 B1700  B4251

4079 ) 8

g:%bzz —
Regia. 1:(b1; %0490 23778

in ton-
neas

—— i

F1526 50601 39295 40920 23492

77577 89989 42886 81700 522054
2:{b2; 31616 24811 43123 31931 40962 42699 24559 80829 93760 44684 85124 544298

optimal Sremmrortation task in tonne-km :
~ovlwal frav srbotion task in tonmne-km @ (b2) -

{b1)

i

?89 ?94;562
20,013,637
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The optimsl LF solutions for movements of
focdgrains in Zone III without national
surplug in 1989-90 under alternatives 1 and 2

Table 5.3%%

- 411 -

FULTly- alter— Mo Venents of foodgrains (ir tonnes] %ot receiving district availa-
ing native T - biiitiecs
Ldist, - P2 > M 5 5 ! 8 I 10 t in_ tonnes

1. 1:{b1) 728E 3286

2:{b2} 3286 3 2B6A

2. 1:{b1} 25519 25519

2:{b2) 25519 25519

3 1:{b1} 26884 26R84

2:{12) 28520 28520

Krw 1:{b1) 1020 24285 25305

2:(b2) 1207 24098 25305

Ba 1:(p1) %4774 BATT4

2:{b2) 24774 B34TT4

6 1=ih1% 24153 23360 102389 1540392

2:{b2 26312 25608 107626 159546

7. 13(b1) 25208 40847 £5655

2:(n2) FTAG 42163 69647

B. 13(B1) 910858 81085

2:{b2) B6018 B&O1E

g, t:{Db1) 18522 £7838 86360

2:{b2} 13163 72543 90E 91612

10 1:(b1) 51987 2267 5764 1520 62925 102463

2:(p2) 32649 2632 1919 64909 102302

1. 1:{b1) SE1TT &5285 121662

2: (b2} 60572 664,52 129064

wegts.  1:{b1) 5306 59€72 58871 47675 62215 162830 10447 99607 60568 62925 gheps 123355

10 FOPT 2:(b2) 1493 51831 61369 19706 64890 AT011T7 42163 104181 72543 65815 e84 755600

sl dranarockntion tesk dn jonne-lam :

(e}

= F4,084,621

A Pk AR
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Table 5.4: The optimel LP solutions for movements of
foodgraing in Zone IV without national sur-
rlug in 1989-90 under dlternativeg 1. and 2

movements of foodgrains (in tornes} to recdiving

supplys alter-
ing | native 1 o
aigty 4 1 2 3 5 K
¥ B!
e 13(b %266
. Es{hzg 3266
2 1:{b1; 1432 2247
2: (b2 1492 2187
3. 1=£b1g 9851
2: (b2, 9851
4a 1:2b1} 4275 20104
2:{b2 ABRT 21000 -
5. ﬁ:éb1; 2474 12389
2:(k2) 2713 13055
B $=2h1; 15629
2: (b2 13847
2:{b2 23085
8. 1:{b1
M
9. 1:{b1
E:Ehzg
10. 13{ 1
2=§b2§
1. §:( b4
2=Eb2;
124 1=€h1; 7963
2:(b2 g410
13. 15(b1} 16570 20815
2:{b2) 17411 24115
14. . 1:(p1) 19070
2:{ b2} 19920
Reatss 13(P1) 5740 1432 44126 39174 28959 36444 33295
nes - 2s{b2) 5979 1492 14714 . 40920 TQ166 3ITo67 [54682

_

Gﬂntﬂw Ed b
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Ty~ Zlter- ovomerts Of F00AEraine Lin tonnes) to  availa-
iy native — reoeiving district bilitics
ata, 8 Q 10 i1 12 15 14 in tonnas
1. 1:{B1) 2265
2:{b2) R 268
24 1:(Db1) 2679
2:{b2) 2679
% 1:(b1§ Ll
2:{p2 9851
4y 11({b1) 24370
2:{b2) 2B36%
S 1:{b1§ 148673
{2 16768
Be 1:{b1} 25479 41108
2: (b2 27261 41108
Ts 1:Eb1; 23065
2:(h2 23085
g, 1:%b1% 17284 17284
2:( b2 172685 17284
9. 1:Eb1} 25950 25950
2:{b2) 25950 25950
10, T:(h1; 2114 26114
23 {2 27703 27703
1, 1:{b1t) 32437 32457
2:{b2) 32457 32437
12, 13{P1) 35792 43755
25 (b2} 34345 43755
1%, 1:{R1)} 12381 2540 42290 64596
2:(p2) T00% 5696 44191 agiie
14. 1:(b1) 25496 9381 26993 64439 145379
2:{b2) 27789 15302 29643 £7217 159871
Taqbs. 1:001) 427635 B14436 41676 59,50 38532 42200 B44359 505740
iﬁstDH” A4545 53739 50010 62080 40041 44191 67217 527738
gotimal transportation task in tonme-km (b1} = %6,449,587

10,558,152

i

optinal transportation task in tonne-km : (b2}
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alternatives 1 and 2

Appendix
Table 5.5: The optimal LP sclubtions for movements of foodgrains
in Zone V without national surplus in” 1589-50 under

sunply- alter- moveméhfgknffipndgraigg {in tonnes) to receiving district availgpi-
ing - native dummy lities in
dist. 1 2 3 4 5 6 i {surplus) tonnes
1. 1:{p1) 8284 8284
2: (b2} 8284 B284
2. 1:(b1) 8258 8258
2:(b2) 8258 8258
3. 1:{b1) 23309 2%309
2:{b2) 23309 23309
A 1:(b1) 21368 21368
2:(b2) 21%68 21%68
5. t:(b1) 22892 228972
2:(b2) 24285 24285
6 1:{b1} 19™M2 ..8157 10488 57352 1709
2:{®2) 16712 8700 11949 59929 97290
7 1:{B1) 23748 11323 7584 58875 3224 104751
2:(12) 24879 12736 7508 61521 4480 111124,
ﬁquﬁ.. :{p1) 23996 40163 33797 32691 30476 S7352 58875 3221 280571
nes - 2:(p2) 24996 41837 35258 34104 31793 59929 61521 4480 203918
cptimal transportation task in tonne-km : {b1) = 12,247,838
cptimsl transportatiion fask in tomme~km : {b2) = 13,043,192
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Appendix
Pable 5.6: The optimal LP solutions for movements of foodgrains in

Zone VI without national surplus in 1989-90 under alter-
.natives 1 and 2

supp- alter- novements of foodgrains (in toﬁnesf‘fo receiving district avai
lying native - liti
dist. 1 2 3 4 5 6 7 8 9 10 d:ﬁg{ fonn
- plus)
1. 1:(b1g 6329 6
2:(b2 6329
2.  1:(p1 2964 2
23 ibzg 2964
3 1={b1g - 2446 2
2:{b2 2446
4., 1:(b1) 37814 3
, 2:(b2) 3781
5 1:(b1) 2987 2382 5
2:(b2) 2888 2481
6. 1:(b1) 3724 11740 15.
2:(b2) %907 11557
7. 1:(Db1) 17432 17
2:{b2) 17432
8. 1:(b1) 15227 45T 3144 9694 29
2:(b2) 17139 823 3376 9982
9. 1:(b1) 20119 15916 35300 1261 72
2:(b2) 21742 16735 36825 5
10.  1:(b1) 436 9073 42876 52
2:(12) 612 10156 4480%
ggqggﬁ1:(b1) 5a380 6408 5590 4217, 2382 20813 37551 25610 35300 42876 1261 208
nes  2:(b2) 27375 6675 5822 4393 2481 21713 39174 26717 36825 44803 5 215

optimal traunsnortaiion task in tonne-¥m: (b1) = 15,629,108
optiwal transpori:

1'on task in tonne-km: (b2) = 16,875,832
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Tedie £.7: The optimal LP solutions for movements of foodgrains
in Zome VII without national surplus in 1989-90 under

Appendix

alternatives 1 an& P

supply- alter- movements of foodgrains (in tonnes) to receiving district %vailabi—
ing: native - ies in
gist. 2 ? 4 Z 6 7 8 9 tonnes
1. 1:(b1g 8311 8311
2: (b2 831+ 85t
2. _1=Eb1g 8571 8571
2: (b2 8571 8571
3. 1:(b1} 7790 7790
2:(b2 T790 - TT90
4 1:(b1) 12302 12302
2:{b2) 12302 12302
5. 1:({b1) 6160 . 12939 19099 -
2:{ bz, 6741 12358 19099
5. CAs{ptY 10611 ° 10611
2:(b2) 10611 10611
Ta t2(p1) 4690 - 8154, 12844
2:1{b2; 4419 8425 12844
8.  i+{p¥) - 6693 - 9842 28642 45147
2: (b2} 7519 11076 20832 48227
9. vy - 18558 25543 20290 14211 148000 126602
_3;{h2}_ | 19891 2718721577 14907 20070 134232
3eq§s. KFY 63D 15004 25105 13950 B0B60 38480 30901 22565 28612 48000 251211
nes | 2:{p2) 15630 24066 14531 32193 40145 32188 3332 29832 50070 261987

optim:1 transports tion task in tonne-km

gntinel

(b1) = 18,48%,325

VinnfeTe tion task in tomme-km : {B2) = 15;941,179
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__bAvpendix

Pable 6: Hariouﬂ_aqmgarisans of foodgrain requirements, foodgrain
availabilities and the correésponding cereal outputs @

197778 and 19859-90

0 somes/ T§7T??8_figures Tatioc of Avallabllity %o
B b obe in tons_ _ " ;equlremeﬂt 1989-.90
' ceresl foodgraing without with
sutyut for human 1977~ national aur- national
gonsumption = 78 plus surplusg
avai- reqilre- ME.T ALE.IT
labi.- ments
ity
) ) I S D €5 IR ) ey (71— (&}
Jgne 1 783920 465456 356951 1.3040 1.3582 1.3615 1.4243
1. 18820 12105 16685 0.7255 0.7125 0.6828 0.7125
2e 27130 20811 24842 Q.83%77 0.9883 1.0121 1.05919
3 8420 26375 . 23246 1.1346 1.1928 1.2107 1.2654
4. 21910 20615 22577 0.9131 0.8633% 0.8273 0.8633
5. 22%20 16536 | 20258 0.816% 0,7995 0.7647 Q.7995
G 31360  228%4 33212 0.6875 0.6714 0.6422 0.6T14
7. 20430 20640 47269 1.19%2 1.18387 1.1515 1.1987
8. 176410 SE529 5347 201767 2.25%32 2,2803 2,3907
G 1779030 99703 54994 1.83130 1.8213 1.8511 11,9321
10. 1088%0 61820 41289 1,4973 1.6376 1,6099 1,6803
11 124560 674838 58232 1.1590 11,1466 1.1675 1.2164
Zone 1T 595460 369572 400737 0.9222 0.8868 0.88391 0.9270
1s 12500 9215 25819 0.35692 00,3755 (.3599 0.3755
2. {0840 9123 Z0RE5 0.4415 0.4179 00,4005 0,4179
3, 136500 10745 33216 0.35235 0.3280 0.3143 0.7280
4. | 15050 11460 24866 0.4608 0.4926 0.4721 0.4926
Se 25380 {8754 29552 Q.6346 0.5898 0.6002 0,56257
G A6260 26186 30BT3 0.0482 0.7329 0.7024 0.7329
Ts 47410 31226 19117 1.6334 1.4949 1.4299 1.1949
Be 123210 70517 57712 1.2218 1.1234 1.1438 1,197
e g e b L6 e TUES B30 L1010 a2 11203 1,1756
0 72800 43321 32996 11,3129 1.2484 1.2 1.3203

e 118550 68174 61621 1.1063 1.0312 1,72479 1.9018
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ratio of 1989-90 figure to 1977-78 figure

- i et ———

Deith _ oo rendeeaiis _ Sooasmaim O __oeresl owtpus
Alt.T+  ALt.II  Alt,1  Al%.XI1 A1%.1  ALt.II

BRIG 19y, T MRS €D IR 6> I € ) B € 7))
Zone ‘¥ £.26%5  1.3168  1.3140  1.3750 ' 1.3018  1.3596
t. 11603  1.2107  1.1395 1.1395  1.1241  1.1241
2. 1.0880 11374 1.2965 1.3755 1.2783  1.3504
3. 1.1799  1.2335 1.2404 1.3158  1.2229  1.2919
4. 14671 1.2179  1.1035 1.1035 1.0885 1.0885
5. 142295  1.2854 1.2043  1.2043 1.1879 1.1879
6. 1.2446  1.3012  1.2153 142153  1.1989  1.1989
T. 1.2368 1.2876  1.2404  1.2404 1.2235 1.2235
8. 1.3263  1.3854 1.3729 1.4564 1.3536 1.4299
9. 1.3281  1.3862 1.3342 1.4154 1.3154 1.3896
10. 1.3668 1.4266 1.4788 1.5340 1.4580 1.5060
1. 1.2749  1.3283  1.2613  1.3381  1.2435  1.3137
&one 11 1.3027  1.3582  1.2527 . 1.3095 1.2386  1.2931
1. 1.1809  1,2323  1.2425 1.2425 1.2257 1.2257
2. 1.1506  1.2006 1.0892 1.0892 1.0744  1.0744
3. 1.2442 142983 1,2613  1.2613  1.2442  1.2442
4. 1.2306  1.2841  1.3154  1.3154  1.2975 1.2975
5. 1.3297  f.3861 1.2358 1.3110 1.2184 1.2872
6. 1.3254  1.3831  1.1453  1.1453 1.1298  1.1298
T 1.2289  1.28147 1.1246 1.1246 1.1094 1.1094
8. 1.3442  1.4006 1.2358  1.3110 1.2184  1.2872
9. 1.3995 1.4582  1.4075  1.4952  1.38T7  1.4660
10. 1.2997  1.3542  1.2358  1.3111  1.2184 1.2872
1. 1.3258  1.3814  1.2358 1.3085 1.2184 1.2846

bontd\‘ cecse
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) IR <) IS € NN > B ) N (5 R ) N )
Zone III 806590 527810 538271 0.9806 0.9647 0.9704 1.0136
1. 3420 2744 3530 0.7773 0.7631 0.7314 0.7631
2. 27340 21062 41320 0.5097 0.5138 0.4924 0.5138
3. 30580 21754 44344 0.4906 0,4567 0.4647 0.4844
4, 34150 23065 36100 0.6389 0,5312 0.509t 0,5312
5. 47240 33856 46158 0.7335 0.5586 0.5359 0,5586
6, 160390 106715 121645 0.8773 0.92%6 0,9379 0.9798
Te 64830 47482 30650 1.5492 1.6232 1.6519 1.7219
8. 111310 63445 T2742 0.8722 0.,8140 0.8257 0.8636
9. 115600 67571 52275 1.2926 1.2451 1.2629 1.3209
10. 89540 51706 45939 1.1255 1,2222 1.2146 1.2704
11. 122190 88410 43568 2.0292 1.8579 1.8844 1.9709
Zone IV 542170 365865 387630 0:9439 0.9166 0.9045 0.9438
1. 3810 3071 4868 0.6309 0.5690 0.5462 0.5690
2. 4070 3460 1302 2.6575 2.5691 2.4658 2.5691
3, 10850 8234 10927 0.7535 0.6974 0.6695 0.6974
4. 24890 19727 30479 0.6472 0.6223:0.,6320 0.66Q2
5e 15760 12027 22386 0.5373 0.5132 0.5227 0.5445
6. 49020 34516 28479 1.2120 1.1280 1.0829 1.1280
Te 29730 21622 26222 0.8246 0.6933 0.6656 0.6933
8. 23570 16637 33443 044975 0.4042 0,3880 0.4042
9. 28590 22117 40136 0.5511 0.5044 0.4829 0.5044
10. 29910 21131 37435 0+5645 0.5455 0.5539 0.5786
11. 39840 27738 47030 0.5898 0.5458 0.5225 0.5458
12, 47230 34478 28497 1.2099 1.1415 1.0928 1.1415
13 100470 63214 30417 2.0782 2.2368 2.2203 2.3201
14 134430 77893 46009 1.6930 1.6013 1.6284 1.6986
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Jonti. ... Table Ho .6
S I I 1) R 65D ) (€)M G L NN ST
Gone IIT $.3439 0 1.00%38 1.3221 0 1.3B92 1.3056  1.3673% 0
1, 1.2198 - 1.2728  1.1975  1.1975  1.1813 1.1813
2. 1.2021  1.2844  1.2116  1.2116  1.16852 11,1952
3. 1.3276 1.3839 1.2358  1.3110 1.2184 1.2872
G 1.3195  1.376%  1.0971 1.0871  1.0823 1.0825.
5. 1.3486  1.4058  1.0271  1.0271 1.0132 1,0132
6. 1.3386  1,3985  1.4093  1.4951  1.3899 - 1.5684
T 1.3196  1.5756  1.3827  1.4668  1,%633  1,4401
8. 13693 1.4322 1.2780  1.3558  1.2601 1,3311
9. 1.3268  1.3877  1.2781  1.3558  1.2601 1.3%11
10. 1.3698  1.4327  1.4BT74  1.5461 1.1665 1,5179
1. 1.5031 1.5721 1.3761  1.4598  1.%567 1.4333
Zong IV 1.3047  1,3614 1.2670  1.3046  1.2580  1.2942
1. 1.1791 1.2282  1.,0635  1.0635  1.0481 1.03491¢
Ze 1.0998  1,145%%  1.0633 94,0633  1.0489 1.0480:
Fe 1.2928 1.,3466  .1,1964 1.1964  1.1801 1.,1801
4 1.285% 1.3426  1,2388 41,3110  t1,2184 1{.2872.
5, 1.20T5 0 1,%075 0 4.2358  1,3111 1.2181  {.2872
B 1.2797 1.3%3%0  1.1910  1.1910 1.1748 1.1748
. T 1.2697  1.3%226 4.0677  1.0677 1.0532 1.0532
&, 1.2787 . 1.,3%20 1.0389 1.0389  1.0248 1.0248
9. 1.2818  1.3389  1.1733 1733 1.1574  1.1574
10, 1,2789 1,3%59  1.2358  {.3110  1.2484 1.2872
1. 1.2637 1.3200  1.1694  1.1694  1.1535 1,1535
12. 123451, 1.4051  1.2681  1.2691  1.2519 1.2519
13, 1.390% 1.4528 1.4964. 41,5522 1.4754 1.529%9
14 14006 1.4610°  1,3247 1.4052 1.3060 1.3796

Contd. cvaas
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0y 1) (4, 8y (6] (7 (8 _
Tome ¥ 34669C 227335 203050 1.1295 1.0116 1.0155 1.0597
1 9200 7284 18278 0.3985 0.3452 0.3314 0.3452
2, 9640 7626 30834 0.2473 0.2056 0.1974 0.2056
%, 29970 21944 25892 0.847% 0.6897 0.6611 00,6897
ba 26110 19626 25108 0.7817 0.6536 0,6266 0,6536
Se 23270 18524 23679 0.7823 0.7511 0.7638 0.7969
6. 111260 74208 26743 2.0197 1.5991 1.6234 1.6964
7. 137240 80123 42516 1.8845 1.7792 1.8063 1.8875
Zone VI 249040 162124 1481141 1.0944 1.0061 1,0000 1,0433
1. 8070 5901 22217 0.2656 00,2408 00,2312 0.2408
2. 3160 2509 5367 0.4675 0.4625 0.4440 0.4625
3, 3000 234.2 4677 0.5007 0.4376 0.4201 0.4376
4o 4240 3433 3447 0,9959 0.8966 0.8607 0.8366
5. §200 5056 1864 2.7124 2.2540- 2.1640 2.2540
6 8130 13440 15876 0.8466 00,7430 0.7122 0.7430
7. 21180 15482 28630 0.5408 044642 0.4450 0.4642
8, 34420 23519 19336 11,2163 1,1528 1.1723 1.223%0
9. 82380 49550 23066 2.1482 2.0565 2.0450 2.1333
10. 68260 40892 23661 1.7282 1.2218 1.2403 1,296
Zone VII 262260 168%46 189513 0.8883 0.8450 0.8424 0.8783
1. 8740 6293 12533 0.5021 0.5539 0.5317 0.5539
2. 10510 7048 19619 0.3592 0.3710 0.3561 0.3710
3. 9890 6436 11316 0.5688 0.5584 0.5361 0.5584
4, 18620 10924 23583 Q.4632 0,3986 0.3821 0.3986
5 26790 18510 30104 0.6159 0.,4963 0,4758 0.4963
6 1%150 9864 24601 UL4010 0.3434 0.3297 0.3434
7. 13910 10628 17275 0.6152 0.5743 0.5505 0.574%
8. 4080 32711 17976 1,8197 1.5779 1.6166 1,5856
9. 109570 65902 32506 2.0274 1.8262 1.8562 1.9363
4 3586130 2288508 2224293 1.0289 1.0000 1.0000 1.0436

I
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D I )] (350 KD 92y (13) (14}

Zone ¥ 1.3659  1.4255  1.2234 1.2816  1.2140 1.2694
1. 1.3128 ° 1.367% 1.1373 41,1373 - 1.1220 f.1220

2. 4.,3026 1.3568 11,0828  1.0828 1.0682 11,0682

T C1.3753 0 1.381T 0 1.06220 0 11,0622 1.0478 10478

L 1.3027 71,3583 1.0888 1.0B88  1.0740 - 1.C740

© 8, C 1,287 1.3427 0 1.23%8  1.3110 4.2184 11,2872
6. 1.5609 1.6310 1.2358 1.3110  1.2184  1.2872
T T 1.3848 14470 1.30T74 0 1.3869 1.2890  A4,3617
Zone VI 1.3975  1.4579  1.2847 1.3%22  1.2782  1.32%1
Ts "1.1829 1.2322 1.0725  1.0725 1.0580 . 11,0580

2, 1.1940 1.2437 1.1813 1.1813  1.1655 1,1655

B 1.1952 1.2448. 1.0444 1.0444 1.0323  1,0303

A 1.22%34 1.2744  1.1014  1.1014 1.0866 1.0866

5 1.2779 1.3310 1.0619 1.0619 1.04T4  1.0474

Ga 123110 13677 1.1506 1.1506  1.1350 1.1350

T 1.3116  1.3683 1.1260 1.,1260 1.1107  1.1107

8, 1.3245  1.3817 © 1.2552 1.3317  1.2376  1.3074

Ya 145304 1.5965.. - 1,4651 1.5198  1.4445 1,492

10, 1.8121°  1.8935. 11,2811  1.3500  1.2630  1,3%/42
Zone VII 1.3255  "1.3B24 1.2613  1.3110 1.2514  1.,299%
1. 11972 1.24T1 1.3207 1.3207 1.3027  .1.3027

2. 124776 1.226T  1.2461  1.2164.  1.1996  1.1996

3 1.2328 1.2841  1.2104 1.2124 1.1939  1,1939

Jee 1.3088 1.3651  1.1261 1.1261 4.1100  1.1109

"B 1.2783 1.3335 1.0302  1.0302  1.0162 1.0162

6. 1,2561 © 1.378% 7 1.0757T  1.075T  4.0611  1.0611

Te 1.2946  1.3836  1,2785  1,2085 1.1922 1.1922

6o 125917 1.6595 1.3802  1.4743  1.3608 1.4475

3. 14TET  1.547%  1,3301  1.4103  1.3114  1.3846
Nepal 1e3205  1.3780 1.2834  1.3%93 0 1.2T17 1.3248
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Agnendix

Table 7: Pinal 1989-90 targets of cereal output,
foodgrain availability and foodgrain
svpply for human consumption

Final 1989-90 targets % annual rate of growth

Districts (in tonnes during the period 1977-78 +c¢
by distri- L 1989-90
bution cereal availa- supply cereal availa- supply of
Zcnes output bility of food- output bility foodgrains
of food- grains of food-
grains for hu- grains
man con-
sunptions
(1) (2) Gl (4) (h) (6) {7
Zone I 1065836 639980 450292 2.593 2.689 1.955
1. 17783 13794 19359 0.979 1.094 10246
2. 36637 28625 27027 2.535  2.692 0.705
3. 49634 34705 27427 2.15T7 2.314 1.388
4 34734 22748 26350 0.709 0.824 1.296
5e 26515 19914 24907  1.446 1.561 1.737
6. 37597 27751 41336 14523  1.638 1.840
7. 34785 25601 21358 1.695 1.811 1.787
8 251823 140588 58816 3.025 3.183 - 24381
9. 248788 141121 73039 2.T80 2.937 2393
10. 163901 94829 56435  3.4T14 3630 2.638
1. 163639 90304 74238  2.300 2.457 2.044
Zone II 769974 483952 522054 2.165 2.272 2.228
1. 15321 1145¢ 3450 1710 1.8326 1355
2. 11647 9937 23778  0.600 0.715 1.176
3. 16797 13553 41326 1.838 1.954 1.837
4 19528 15074 30601 2194 2.311 1.744
5e 32668 24587 39295 2.126 2.282 2.403
6e 40967 29992 40920 1.022 1.137 24376
7. 52596 35118 23492 0.869 0.984 1.732

8. 158592 92450 71577 ' 2.126 2.282 2.496

e s ——— e - . - - - —

ContAd . . .
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ﬁﬁ:ﬁtﬂ. . wwn Table Wo 'lf?

C il L 2] L3) [ t5) )] {7
<P 175858 105792 89989 3.239  3.397 2.841
i 53706 BETY6 L2886 2.126 2.28% 2.209
1. 152294 89203 81700 2.109  2.266  2.378
Zone ITII 1102856 ~ ¥332%2 723385 2.641 2777 24494
1. 4040 3286 4306 1.398 1.513 1.670
24 32676 25519 49672 1.497 1.612 1.546
3 %9362 o8520 - 5BBT1 2.126  2.282  2.390
e 36959 25305 47635 0,661 0. 775 24338
54 47862 34774 62249 0.109 O.223 2,524
6. KV 235511 159546 162830 3.253 3.408 2,460
T 93362 69647 40447 3.086 3. 244 2,338
8. 148165 86018 99607 2.412 2.569 2.654.
9. 153875 91612 £9358 2.412 2.569 2,384
10+ 135915 79941 62925 3,539 3.698 2,657
11, 175129 129064 65485  3.045 3.20% %454
Zone IV 701690 477323 . TO5T4A6 2,175 24240 2,241
1. 3997 3266 5740 04400 0,514 1,383
2. 4269 2679 1432  D.399 0.513 0.796
%, 12804 9851 14126 1.389 1.505 2,163
. 32038 256863 39174 2.126  2.28% 2,113
5 20286 15768 28959 2,126 2 .28% 2.169
6 57589 41108 36444 - 1.352 1.467 2.076
7o 31311 23085 33295 0.433  0.547 SO0
a. 24155 17284 L2763 (.205 0318 2,070
9 33090 25450 BI416 1,226 . 4.341 2,090
10, 38499 27703 47876 2.126 2,282 2.071
11 45957 32437 59430 1.197 1.%13 1,969
12 53126 43755 %8332 1.890 2.006 2.501
13, 153107 98118 42290 3.573 3,752 2,784
14, 185462 109456 64459 2,718 2.875 2,847

Contde nesase
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(1) (2) {(3) 4) _(5) (6) 7)
Zone ¥ 440102 293918 277350 2.008 2.089 2.633
1, 10322 8284 23996 0,964 1.078 2.294
2. 10297 8258 40163 04551 0.666 2,227
3 31402 23309 33797  0.390 0.504 2.245
44 28042 21368 32691  0.597 0.711 2,224
5.4 29952 24285 30476  2.126 2.282 2.125
64 143211 97290 57352 24126 = 2,283 3,780
Ts 186876 111124 58875 2.606 2.763 2,750
Zone VI 329514 215983 207027 2.361 2.419 2.828
1. 8538 6329 26280 0.471  0.585  1.409
2. 3683 2964 6408  1.284 1.398 1,488
3 3091 2446 5590 0.249  0.363 1.497
4e 4607 3781 4217 0.694 0.808 1.694
5. 6494 5369 2382 0.387 0502 2,064
6. 20577 15464 20813  1.061 1.176 2.282
Te 23525 17432 37551  0.879 0.993 2,286
8. 45002 31320 25610 2.259  .2.416 24369
9. 122923 75307 35300 3,391 34550 3.610
10. 91074 55571 42876  2.432 2.589 5079
Zone VII 340908 220696 251277  2.210 2.282 2.379
1. 11386 8311 15004  2.228 2.345 1.511
2. 12608 8571 23103  1.528 1.644 1.372
3 11808 7790 13950  1.488 1.604 1759
44 17352 12302 30860 04880 0.995 2,266
S 27223 19099 38482 0.134 . 0.248 2.067
6. 13954 10611 30901  0.496  0.610 . 1.918
7. 16583 12844 22365 . '1.476 1.591 2.175
8. 78281 48227 28612 3.130 3.288 34949
9. 151713 92941 48000 24749 2.906 3301
Nepal 4750880 3065084 2937131  2.3T1 2.465 2,344

~
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Appeniix

L]
Teble 8.0 : Jwoute distances beiween uonal centres,

(figures are ino kp.},

Siatribution : bnal

Jsgtributicon zone

Eony cenire T p
. {Listriet) I II . III v Y VI VIl
I- Biratnagear

(uor-mg ¢

ii Janakpur
{Dhanusha) 220 0

1Y Birg
(Parsa 320 180 . 0

jL') Bhairahawe
{Bupandehi) BOT 347 24T 0

Vv Tuleipar , .
{Deng Deokhuki) 83T  ATY a7t 1715 ¢

Vi Mepa_gonj

(Barke)} -T13T BT 497 275 100 ]
VII Dhamagidhi

(Xailali) 867

707 627 405 230 130 0
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Teble 8,1 1 Ruggedness accounied distances between districts{below & agonal entriea) end the
ruggedne as intend ty foeters within and between districts of zone I,

(intriee below the principal dizgonsl erc in ko)

Districts of 1 2 3 4 5 6 % 8 9 w1

zone 1 : , '

r i 3.£0514  2,5556 2.2875 3.5357 3.0430 3.&{*0&--2;4':5& 1.0082 1.8032 1.9379 1.6948
2. 11 2,06678 1,9420 2,6765 2.0000¢ £,5185 1.8800 1,7400 1.412%  1.53¢1 1.3673
3. 188 68 1,64236 2,4360 1.9651 2,3848 1,9500 1,6308 1,2583 12464 1.1808
4. 18 182 251 3.47541 3.0466 2,2500 2.5962 1.5820 1,8268 1.8632  1.5020
5, 134 a8 116 134 1.91310 2,5455 1,778 1.3158 1,4505  1,4554 1}5268'
6. 286 212 841 §0 224 1,99363 1.6704 1.3862 1.5340 1.5462  1,2824
7. 108 94 SEY | 135 © 64 101 1,66312 1.1926. 1,2933 1;2&59 ITIBTﬁ
8. 289 174 106 296 225 262 161  1,05061 1,1333 1,1061 1,101
9. 206 219 151 202 181 168 OF 136 1.19562 1.1538  1.1071
10. 281 177 137 a1g 147 184 83 122 30 1,11063 1.0862
11 4. 240 200 190 210 109 146 185 3 63 1,06786
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Table 8.2 1. Ruggedness accommted distances between distrieta(heloﬁ dagonal entrics) and the
roggedness intend ty factors within snd between districts of zone TI

( Bntrics below the principal diagonal are in lkm,)

Dietricts of 1 2 3 4 & 6 7 8 9 10 11

zone IT .
i, ’ 3.21138 3.3000 2,3500 2.5376 3.0000  2.5880 2.1410 1.0086 2,0333 1.8820 1.9636
2, 231 3,60108 2,3538 2.9600 2,4033  2,3182 2,0000 1.8120 1.7787 . 1.803C 1,8703
3. 282 @ 153 1.635756 1,9750 2,1338  2.0800 11,3231 1.3855 1,2865  1.8085 1,7550
4, 203 74 19 2.01610 2,2600  2,1204 1.7200 1.5000  1.4742 @ 1.6358 1.7000
. - 165 187 192 . 113 2,81T12  1.0420 11,4353 1.4083 - 1.4737. 1.3021 1,4455
6, .~ 233 256 260 181 88 1.57637 1.,3087 1.1882 1.4643 1.1591 1,2133
T, 332 203 86 129 244 176 150760 1.4000 1.2667 1.2345 1,2400
B, LLT S 212 198 138 160 40 112 1.08444 1.0867 1.0605 1,0845
40 305 217 238 143 140 12 152 48 1,08334¢ 1,0824 1,0588
10, 3% 357 962 283 170 102 1710 123 92 - 106334 1.0737

ik Lh a4 336 351 272 159 91 116 86 1B 102 - 1.,09111
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Cable 8.3 5 PBoggedness

Appincix

accounted digtances between & siricts {below di sgonal entrics)

and the rugpedness intensity factors vi thin and between distriets of zome ITI
(Intries below the prncipol diagonal are in lm.)

Districts of

zope IiT 1 2 3 4 5 8 7 8 o .\ 11
1. 3.005C3  2,0125  2.8143  2.0000 2,3611 2,8000 2,2000 1.8460 1.0104 1.0848 1.9501
2, 233 2.B7701  2,3175 2.211% 2.3111  2,0685 1,9001 1.8468 1.7059 1.7553 1,.7550
3. 107 292 3.07040 2,0288 2,3210 2,6604 2,4444 1.8520 1.5636 2.0519 2.0062
4. 0 261 ol 2.50100 2,1507  2.444%  2,0174 1.6737 1.7443 1,0083 1,.0000
5. 255 104 100 157 1.06300 1.666T 1.7245 1.4740 1,536 1.5004 1.6071
&, 208 151 141 110 50 '1.57200 1.7420 1,4545 1.5030 1.5565 1.5020
T. 330 273 220 232 169 122 1,01762 1,3100 1,3704 1.4300 1,5050
8, 4186 359 315 310 255 208 im 1,00053 L0GES  1.0904 1.3161
408 340 205 307 244 157 11 49 1.10004 1,1250 1,3580
13, 307 330 27T 208 226 179 93 67 18 107040 1,9033
11, 431 s a21 339 270 223 128 204 184 166 1,15952
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Afppendix
Tahle B.d: Ruggedness acoounted distances between districts (below disgonal entries)
and the ruggedness intensity factor within and between districts of Zone IV

(below diagonsl entriés in km)

st 4 2 3 4 5 6 7 8 9 10 11 12, 13- 14
1, 3,103 3,2000 3.3333 3.26567 2.9200 3.4200 3.2160 3.2059 2.8462 2,4000 2.6500 3,2286 2.2391 2.2864
Ze 240 342351 342593 3.2333 3.0600 3.3913 342400 3.2106 2.9756 246400 3.2643 24,6800 2,4754 -2.5186
% 200 44D 3.5533 3.0000 2,4333% 2,3067 2.8621 2,2000 2.4286 1.9130 1.9667 2.5782 .1.8529 1,8937
R 25 AB5 45 2.5063 1.866T 241333 2.8462 2.1226 2.2727 1.7500.1.6222 2,3800 1,7419 1,7793

5, 215 459 73 28 1.8671 2.2222 2,9739 2,1500 2.1857 1.7294 1.5008 2.4706 1.7286 1.7692
Gu 342 330 173 128 100 3.5781 3,4571 2.1158 2.9040 2,1125 2,6800:2.7500 -1,9556 2,0160
Te 402 162 415 370 342 242 3.3575 3.1778.3.1026 2,7400 5,2526 2,1200 2,468% 2,5333
8. 545 305 314 323 i 201 143 2.9351 2.56% 2.1143 2.2333 2,0222 2,0217 2,059
9a 3o 610 170 125 - 153 363 605 564 1,8520 4.%111.2,9600 2.8667 2.8900 3.0776

10, 420 660 220 175 MT 169 411 30 194 2,790% 1.8545 2,3250 1.7275 1.8444
1a 38 45T 118 13 45 67T 309 268 296 102 1,3265 2.7231 1,799 1.8500

12 §52. 268 28% 23® 210 110 106 M 473 279 177 1.20803 2,1371 2,1929
13. 515 755 315 270 242 T 264 506 465 289 95 19T 374 1.2039 1.1600

" 14 50Z 743 303 258 - 230 25 A% 453 277 83 185 362 29 1,0793
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Teble 8.5: Bugsedness mccomnted distances between distriets (below diagonal entries)
and the ruggedness intensity factors within and between distxicis of P%one V

_ {below diagonal entries in km)

Digtricts .
af Fore W 1 2 3 4 5 6 7

. -

T 2.82693 2.1400 19273 2,0800 1.392% 147684 1.4250

2. 107 2405929 1.9762  2,0200  1,5111  1,8200  1.6667
5. 106 83 1.73535  1.5333  1.6414 15500  1.2757
4 208 101 161 1.97588 1750 15231 1.4%0
5 279 172 238 T ESMT 15700 : 13000
6. 168 91 62 99 157  1.24%0  1.2000

7. 342 250 236 149 78 174 19151

— A
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Table £.6: Iugzedness accounted distances between districts (below diagonal entries)
=nd the ruggedness intensity factors within and between districts of Zone VI

(below diaponal entries in kn)

Tictricts

of Zone VI 1 2 3 4 5 5 7 8 9 10
1. 2.7236T 2.8516 24T143 2.7625 2.5231 2,5200 2.5524 2.3732 2.0529 2,0321
2, 269 2.96013 2,9000 2.8000 2.,7130 2.6941 2,5636 2.0082 1.8608 1.8629
'3 95 174 2.69087 2,T4T8 2,5222 2.5818 2.4143 2.2994 2,0282 2,0277
2% . 221 4% 316 2.7%029 2.6552 2.5165 27076 2.245% 2.0392 2.15%
N 5. 164 312 227 385 239712 3.0574 2.2200 2.06%0 1.7468 1.7546
G 189 458 284 223, 373 2.39448 2.2500 1.9375 1.T744. . 1.8793
7. 268 423 338 465 111 162 2,02283 1,864 1.5278 1.5487
= 337 #92 407 384 180 155 69 1.65640 1e3521, 1,3947
9a 433 588 503 520 276 291 .. 165 9% 1,19281 1.2069

10. 443 598 513 43T - - 286 218 175 106 .35 1.26205

R, SRR R O


http://www.cvisiontech.com

Avpendiy

Table 8.7: Ruggedness accoundted distances bdetween disiricts (below dlagonal
entries) and the Tugpedness intensity fastors within and between
districts of Zone VIX

_{below diappnal ¢ntrics in km}

Vetbree Ty 2 3 4 5 6 7 8 9
1. 3,14451  3.1343  3.0690  2.4219  2.6613  2,4244 2,151 1,967  1.8683
| 2. 210 3,12049 3.0364 2,337 2.6422  2,4598  2.4800 2,0360  2,0088
c:-, Ze . 356 167 2.80820 2.5041  2.1967  2.2745  2.0339  1.6635  1,7797
%‘ 4 155 208 308 1.,90456 1.8846  1.85T1 1,8571  1.6509  1,5243%
Se 5.30 268 134 TAT 1.91527 1.8125 1.8556 1.4467 1.9514
B4 17 214 116 234 87 1.77908 1.8381  1.4727  1.57%
7. 233 186 240 78 106 193 1.74093% 1.5156 1.29%1
8, 252 203 261 175 217 243 97 1.18B46 1,194

% 2 454 715 157 166 195 15 67 1.19000



http://www.cvisiontech.com

- 03 -

.ﬁﬂerﬂﬁ
Table ¢ Fertiliser consumption, the output of cereals and
-~ the 1989-90 production tasks for ceresls.
et s - 557 - ,_.1§§§tqg
aistrict/ Flin  F/F A in Yo in VR(AIE.D) TerUatIy)

crop regions tonnes hactares tTOMNes {1y tonnes in tonnes
'Jhapgl T * L%;a'.ié%i e 1g§;§;~“Z§%E%§::§E§%§§:::
Morang (1.1} 1415 8071 103690 179030 235502 248788
Sunsari (1.1) 540 .8328 592360 - 108830 158672 163901
‘Baptari (1.1) 551 9070 83290 124560 15489 163639
Sirsha (1.2} 650 .9166 83520 123210 150123 158592
Thamsa (1.2) 956 L8589 77230 119960 166458 175853
Mohattari {1.2) 1667 8750 88910 118550 144445 152294
Sarlsni (1.2) 879 .9380 51420 72800 88702 93706
Rautghat (1.3) 792 +9%15. 877350 111340 140257 148165
Bara {1.3) 2850 7940 70580 115600 445663 153875
Parsa (1.3) 2229 .6529 55190 BYSL0 131309 135915
Chifwan {1.4) 2%23% L8074 . 67180 122190° 165781 175129

Navalparasi {1.5) 1290 .5577 57150 100470 148230 153107
Rupandehi (1.5) 2044 .5985 98430 134430 475572 185462

Kapilvastu (1.5} 1410 6211 94860 137240 176900 186876
Dang Deokhuki (1i6) 371 .8526 66150 111260 135563 143211
Banke [1.6) 388 (065 L6180 68260 86214 HMO7L
Bardia {1.6) 374 JBE56 39430 82380 118996 122923
Keilald (1.7) 434 8851 6910 109570 143690 151713
Kenchanpur {1.7) 9% ,9379- 38810 54080 73590 78281
Kathmandu {1.8) Q76 L4000 %5940 90740 128937 136211
Lalitpur (1.8} 258% L4000 16 700 34820 H7SE0 50262

Bhaktapur {1.8) CHOBY {000 14130 34830 LE41T 4938

— e - e alin. Jra— i g a - P g
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Contlocees Appendix Table 9

- L3 =

e 1 T e e €3 B () DO C I
SN BRSNS €-) NG DR € DN C ) RS () DU

1 (4 dists.) 3317
(4 dists.) L4152
(3 dists.) 5871
(1 dist.) 2323
(3 dists.) L4744
(% dists.) 1133
(2 dists.) 527
(3 dists.) 15748
(6 dists.) 664
Region (4 dists.) 1182
Region 2.3 (5 dists.) 1161
Region 3.1 (3 dists.) 1143
Region 3.2 (2 dists.) 958
Region 3.3 (3 dists.) 1243
Region 3.4 (2 dists.) oL
Region 3.5 {4 dists.) 202
Region 3.6 (3 dists.) 203
Region 4.1 (5 dists.) 323

Region
Region
Region
Region
Region

Region
Region
Region

N -« O~ OV W N

1.
Te
Te
Te
1
Region 1.
1.
1.
2.
2

Region 4.2 (15 dists.) 302 -

8436 343840
.8911 304080
L7590 213500
L8074 67180
5941 245440
.8820 151760
8944 108420
itelels] 66770
.723% 122170
8423 91740
.8226 108430
.7202 43160
.8625 36300
.8916 62670
9398 29510
.8%2L4 61740
.9202 38880
6937 L4030
.8409 85310

538530
434520
316450
122190
372140
261900
163650
160390
195070
168030
170460

64810

61490
102320

49380
103700

56320

74490
120290

7E7THLS
549738
447229
165781
500702
340773
217280
222934
233157
204427
204943

77292

69635
113055

56395
118101

61158

83525
137060

828151
580450
L37955
175129
525445
357208
229994
235511
237754h
213254
208710
77292
6635
113055
5799
120505
61158 -
83525
138144

Tarai (20 districts) 22067

Hills and
Mountains (55 distss) 23223

Nepal (75 districts) 45290

P, PORE .

7758 1431220

5343 790670
6520 2221890

L P .

2259380

1326750
3586130

2978956

1581682
4560633

3134332

1616548
4750880

boc:
2 L8oe
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Table 10 Fertiliser use and the fertiliser input require-
ment norms for cereals in 1977-78 and 1989-90
(s1ts. I and IT)

L i L N SC LI TR R T T ST S B RE T R N PR e

o M . fdn T e, . i ks, . ] g e

Gisteict/  ASTT=TS.  1989-90  1977-78 198990
crop region Foin FF(alt.I) 7 %aeI) £ g ¥
 tommes in tomes in tommes % (i 1) (f1em)

) Gy (%) (&) . (5] o) {73

Jhapa  {1.)} 706 G550 7812 72 £67.2 80.1
Morang (1.1) 1142 64462 7589 T1.0 621 Th o2
Sunssri {1.1) 450 5127 5618 746 BE.4 A 6
Saptari {1.1) 500 3347 4167 6.0 40.2 50.0
Sirsha  (1.2) 596 3121 3916 71 37«4 45T
Dhnanusha (1.2) 821 5186 6067 1046 67.2 TS
Moharttari (1.2) 1459 3889 4625 16 .4 43.7  52.0
Serlahi {1.2) 824 2317 2786 16 .0 45.1 Bh.7
Rautahat (1.3) 738 3454 4196 8.4 394 L8
Bara {1.3) 2263 5C 8L, 5855 321 720 83.0
Parsa (1.3} 1555 5375 5807  26.4 97.4  105.2
Chitwan (1.4) 1876 5966 6844 27.9 88.8 101.9
Wavalparasi (1.5) 720 5202 5659 12.6 91.0 99,0
Rupandehd {1.5) 122% 5084, 6013 12.7 52.7  Bz2.4
Eapllvastu {1.5) 878 4598 5534 9.5 50.1  80.2
Dang-Deokhuki (1.6) 316 2597 3315 4.8 39.3  50.1
Banke (1.6) 352 2037 2493 76 fidy o 1 54 .0
Bardia (1.6) 331 3768 L4136 8.4 95.6  104.9
Kailali (1.7) 384, 3586 4,339 545 51.5 623
Kanchanpur (1.7} 87 - 1918 2358 2.2 49,4 60.8
Kathmandu {1.B) 3631 8277 8960  101.0 2%0.3  249.3
Lalitpur (1.8) 1033 2533 2785 61.9  151.7 166.8
Bhaktapur (1.8) 1636 3201 LT 115.8 226.6  24%.9
Region 1.1(4 dists)2798. 21466 25286 8.1 B2.4  73.5
Reglon 1.2(4 dists) 3700 14513 1739 12.3 48.2  57.8

Contd-.e..
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Wepal (75 districts) 29528 122826

P b —BIIICad Bt

140680

Contdese.. Appendix Table 10
N & U 3 I € N ¢ U C) B () D VA D
Region 1.3 (3 dists) L4456 13913 15858 20.9 65.2  74.3
Region 1.4 (1 dist.) 1876 5966 6844 27.9 88.8 101.9
Region 1.5 (3 dists) 2819 14884 17206 11.5 60.6 70.1
'Region 1.6 (3 dists) 999 8402 994y 6.6 55.4 65.5
Region 1.7 (2 dists) 471 5504 6697 4.3 50.8 61.8
Region 1.8 (3 dists) 6300 14011 15192  94.3 209.8 227.5
Region 2.1 (6 dists) 480 4055 L487 3.9  33.2  %%6.7
Region 2.2 (4 dists) 996 4441 5240 10.9  4B.1 57.1
Region 2.% (5 dists) 955 4191 4546 8.8  38.7  L41.9
Region 3.1 (3 dists) 823 1995 1995  19.1 46.2 46.2
Region 3.2 (2 dists) 826 1591 1591 22.8 L43.8 L43.8
Region.3.3 (3 dists) 1108 2116 2116 17.7 33.8 33.8
Region 3.4 (2 dists.) 88 747 897 @ 3.0 25.3 30.4
Region 3.5 (4 dists) 168 1520 1745 2.7 24L.6 28.3
Region 3.6 (3 dists) 187 641 641 4.8 16.5 16.5
Region 4.1 (5 dists) 224 1072 1072 5.1 24.3 24.3
Region 4.2 (15 dists) 254 188 1929 3.0 21.4 22.6
Tarai (20 districts) 17119 84648 99229 11.6 59.1 69.3
Hills and )
Mountains (55 dlstsJ 12409 38478 41381 16.3  L8.3 52.3
13.3  55.3 63.3

tbee:
29882
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Table 141 Reglonal indiced for districts having manufasturing

D,1318

!

activities
e ' class claad clazs T class
tietricts 1 symbol aymbol symbol symbol
1. Bathmandu . 50269 vk 2.6679 wvh 2,2025  vh  2,3914  vh
2. Xormng 12,7071 vh 2.903%  vh  3.5764 wvh. 2,8004 vh
3. Lalitpux 2.4808 vh 2,020 vh 2,2563 vh G.9%5 m
51- Pma 1&9{}35 vh 2;6??‘1 Vh- 2-9145’ h 1'3110 Vh
6. Dhanusha 1.8%9 wh  2,4287 vh  1.5158 k' 2.4768 w+h
7. Jhapa 17003 vh 2,1184 vh 1.358 k2,391 wvh
8, Bupandeni 145637 h _ 1.3442 vh 1,496 h 1.9107 vk
9. Fahottard S 1e5624 R 1.2%89 h 1.0500 m 1.494% h
10, Banke 1.515% h 16692 vh 10774 m . 1,60%  wh
11, Baptari 1,3233 h 1.5994 B 11,1882 m  Z2,2526 vh
12. Sungari 13129 n 1.3467T h 1.446% h  1.1178 m
13, Sarlahi 1.27685 W 1.8699 +vh 1,1041 m 245907  wvh
14. Reutehat 1.,1578 = , 1453341k T.3156 bk 2,2348 <h
15, Dangdeukhuri 1.1498 m CaTE4 1 ULB1%99 1 0.8034 m
16, Siraha ‘ 1.1415 m 1.2615 K 1.2475 h 1,295 h
17 Kagli 1.0625 De9955 m D.7211 1 C.9644 m
18, Chitawan 1,038 m 1.3088 R 10373 0w 1.4410 b
19, Makawanpur 1,0033 m 1.9652 m  1.060B m  0J7T00 1
20. Bara 0.9694 m 12231 h  1,0%27 m  1.%01 h
21, Eanchanpur 0,89%4 m te4332 h 0.8972 m 11917 m
22. Kapilvastu 0.8606 m 0.8986 m 00,8089 m  0.,82%2 m
23, Lardia 0.8431 m 0.90217 m  0.6259 1 0.75% 1
24. Kailald 0.8184 m 1.0632 m 0,8972 m 1,97 =
25, Hawal Parasi 0.7510 1 C.T91 1 07840 1 0.6949 1
26, Kavrepalamchowk 0,7428 1 0,6326 1 0.5448 1 0.7911 1
27. Gulmi 0.7345 1 D.3718 vl 043565 vl 0.8632 n
28, Sindhupelehowk - 0.68%% 1 0.3994 vl 0,28T6 vl Q.0307 m
29, Vanehu D.6520 1 07358 1 0.6935 1t 0,7695 1
%3, Syamja Debd54 1 01172 vl 0.2509 vl 0.0%06 i
1, Talpa UebTdd 1 D.,3%81 vl 0.3904 vl 0.2934 vl
A2, Huweloot D062 1 02401 vl 0.2477 &1 0L.ET03 vl
%3, Dhenkutsa 0.5938 1 0.38T4 . w1l  0.4514 1 0. 3470 vl
34, Ilan 0.525% 1 G.3219 ¥l  0.608% 1 0.1052 vl
55, Solakhumby O.4466 1 D.1786 vl 0.1510 %l 0.1012 vl
36, Ldoyopur Gedddl 1 0e3094 VW1 042547 vl 0.3858 vl
37, Binéhuld 05183 vl 0,1258 %l 0,20%2 vl 0.0B882 vl
%8, Dolakhm 043020 ¥l vl C.0%4 vl €.1070 vl

—
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Table 12: Index of cver all induetrialization, tertiary =nd
allied activities, wrhanisation, tertiary, trens-
portotion infrestracture and literacy mates

e - .

b iore/Tists. I 1 I, 1 T I

t 1 b 1
Jane ..
EN e2653 0.54TTT  DL32TT6 G.73686 0.516641 0.90720
2. (a3272 Ge55215  0,40184 Cl68868  0,51255 1,02566
3. Da5299 089198 0.,76630 0.98879 G979 1,19442
iqw Ded A4 0.54332 037104 0W778B87  0.30487  0.86360
5, (o 2092 DL.57123  0.41072  0.72199 0.51721 1,31753
Be e 5004 053545 080552 0451041 043929 0,937
Te (e 59380 J.95074 0LBD6T2  1.25451 0.54%93 1.23070
Be TWTO0% | 2,25067 1,91235  1.80241 4,06608  1.56536
O 2.7071 2o03T0T  2,A4H723 2,08906 3,19046 1,.49672
10, 1.3124 DL35985  2.19M4R T.79930  4W06257  1.53138
11, 143233 1.5609% 1,71535 0492507 2.,79765 1,323%2
Zong I
Te (e 3020 TWIORAD  DJHIGNE CWGB246  DLLJ002 D, TEHEL
e Cali56 0,398%] - 00,2317 - 0.53141  0.20622 0,78171
e 082636 JU.55439 G.ATU3G  0WGBT47 0.0824 0,989%05
a 043153 0LGT693  0L61652 - 0.83262 . 0451433 0.B05)
o 082457 UuB2025% - 0.45230 C.E8823 . 0,26395  0,831%3
fa CuF103 Q48906 0.37385 - 0.61585 0.40481  0,73151
Ta Dadld1 Ca5T625 Qua2783  0.69205 G.58407 - 0.73151
Be 11415 1.62635 1.35305 ° 0.89393 3,9555C . 1.17188
Y, C 1.B833 182127 1.97794 1.718986 3.43803 °  1.16327
10 1.2785  1.33219  1,%0835  1.00008 2,919  (,80479
11, 1.5624 7 1.25519°  1,28062 Q.34915 1.99439 - 1,10410
done IIT
1. 0522 0448356 0.55623  0.46173 0432413 0.40956
e 06056 DaT1T2E 05740 0.61226  1,2052% 0.640868
3 0,33 49540 0230262 0464463 0.50847  Cu45746
L 0,6062 D.94638 0,77849 0.971258  1.21488  0.72931
Yo e 2457 CeB2423  C.A5230  D.6B6823 0.26395 0.83133
Be 3.0269 8438613  B,40533 6437573 13.25%40 3.51822
Te 2.4006 459570 J.4956% 4434038 5.41723F 2.23160
Be 141360 709897  5,468B8  5.,1033%6  15.18251  2.62833
9, 1,0033 1,00978  0,81661 1,02427  1.30447 0.BSD4T
W 0 4 96 94 1,25%313  1.30.71 0.52959 2.40503  1.02115
e 1,9035 1.06282  2,10225  1.55958 1.52287  1.36866
12, 141578 1.01820  1,20074  0,75269  1.31023  0,90840
13, 11,0351 1L,20875 1.12138  1,194686 1,52287 1.36988

U A o e b e e


http://www.cvisiontech.com

ot sae o£ble HoLl1E

N T L R b T .

i Zmnef&ists.

Zone IV
2a
Sa
T
Se
6 a;
Te
Ba,
zg l-'*
Oa
.
12.
13,
4.

Zong ¥

I U I, I, 1.
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Ca3349  0.46473 050694 0441353  0.,5072C
D.254% D5FT2 Ca2638T  0.71590  0,63400
(}a59{}4 D-MEG{} ’005519:] ':'115599 ﬂcz??aﬁ
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063781  0.33671  0.34328  0,40705 0.15165
0e3376. 0.4T141 Cu49756 0.42244  Q.46651
Ou7345 0452620  0.58545 0.56655 0.31113
Q6144 0 77953  0.T183%  0.81918  0.80052
0u6454 0484391 0.81432  G.69768  1,25907
0.6520 0,79797  0.50982  0,87535 1.17406
07910 1420265  0.F1073  0.67545  3.06603
1.56%37 2,05075  1.TIGTT  1.31827  3.03C46
06512 044096  0.59960 0.25088  0,42571
05788 D.36442 0.30056  0.44734  0.28678
Ce7340 0.48324  0.4161C  Ce59264  0u34724
0.6237 DaB03BT 0455073 DLB5TT9 046795
04295 0 43608  0.36148  0,50160 0.4262%
Te1438 1.029210 081673 1,02024  1.46035
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043647 03125 0.32014  0.43089 0,30062
Duth11 0,26219 DJ12707 037941 D.3£E85%
0 o 2462 0429073 013354 0,32356 0.51885
S.3550  0.374T6 0.31307  0.43165 0435663
0.383{} Gaﬂ{‘-ﬁ14 G-ﬂrzﬁlﬁ? G-‘iE*’;Oﬁ G.Mfﬁé
4] 132% {1 I¥J+1 9?9 6‘21 236 Qa 46‘:}5@3 o !5??“1'{)
0.3152 0432805 0423951  0.31364  0.53710
04960 0u57866 0,34981 0,79533 0.49744
0.8431 080214 0,53562  0.85664  1.19179
1.5153 2.02747  2,28108  1.71778  2.28777
0.6108  C.46368  Q.47342  0,43984  0.35605
04720 0.26486  0,15454  0.26816 0.47326
02461 0e31251  0,11865 0447171 0430330
45320 De49512  D.53285 045813 0.51144
042289  Co34445 0.37645 0432203 0433654
Gq2833 Oi455?ﬂ 0!2':'3'34 f:].f}???ﬂ 0&59258
07655 047283 0.43978 035865  Qu81717
0,893 149399 0,64561  1.87289 2.23155

04 96603 0,83012  2,20398
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125408
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Appendix

Table 13: Composite index of non-agricultural activitieeg, over all
development activities, economically active population in
1977-78. and estimated labour increment over 1977-78 to

1209-9C

L S T S I M A VB AL

-

FD Zone/Dists, K Log L w12 o2

Zone I
Te 0654099  0.62039 L5766 3211 1,07016 092271
24 0656867 0446843 78393 " 5936 1.07572  0.98724
3 0.77152 , 0.78081 64529 20753% 1032161  1,11839
be 0661435  0,62915 55004 2699 1,04907 0.89916
5e 0.56012 0.82377 45026 5517 1.,12253  0,91155
6e 061873  0,64700 81834 14464 1.,17675 0694402
T 0.81814 0,83506 53650 11912 1,22203 0,99070
Ce 1058607 2418918 97042 95363 1498270 144939
9. 2,04170 3402623 116138 103636 1.89235  1.42495

10. 1644255 1492145 89567 53423 1.59646  1,16814

11, 1628037 1436534 114610 34476 1030081  1,02223

Zone II
Te 0653829 0434000 74733 10575 1.14150 0,969
2e 0455403 0446466 53420 5307 1.09934  0.95579
3e 0.54287 0447018 59332 11826 1,19932  0.96432
Lo 0.,61162 0.,51868 67487 12679 1.18787 0,96561
Se 0452344 0436021 92267 15955 1,17292  0.88331
Ge 0453954 0464928 73701 25793 1634997 1.01889
Te 0662701  0,98888 55302 14197 1.25672 102113
Ce 1.21918  1.019%0 144802 99291 1468570 1425639
9 156976 1454357 123057 50844 141317 1,01164

10, 120633  1.51850 71831 42537 1.59218  1.22728

1. 1630573  1.31229 117985 38383 1.,32532  1,00147

Zone III - ) . ;

BEN 0459340 0491370 12044 2640  1,21920  1,00000
2e 0.,78093 0649807 115905 20499 1.17686 0.,97935
3 0654858 0430642 145400 24310 1.16720 0.88038
Le 081907 0.55061 93709 23775 1.25371 0495046
5e 0483321 045403 144530 53464 1436992 1,01720
G 2.,95083  5.89244 130373 36325 1.27862  0,95308
Te 2.28511  3.58170 67093 17985 1.26806 0494082
Be 2444279  3.76257 47691 26537 1455644 117732
9 1.00422  1,05487 85234 43776 1.51359 1414855

10. 106681  1,53770 91043 41429 1645505  1.09449

11 1653074  1.87330 17690 39666 1651057  1,10064

12, 1.,07146  1.18610 131064 58399 1.44558 1405361

13, 1.07897 1.87330 78026 42144 1.54013  1,02264
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Gﬂﬂ%da caaty Table 1‘10.13

— I

T . T . 12 12
D Zone/Diste, ¥ Log’ L et ¢

Zons TV -
1s DLE8016  QyE6L 14321 2525 1.17631  1.00000
e, De52ERT  0.52532 3597 352 1,09786  1,000C0
Ba 0454406 D,63612 35614 . 9968 1,208045  0.99254
Ao 063362  0.43%180 97288 27198 1,2795%  0.59480
S Q.536407  0.30824 73339 20751 1220065 0499207
G 121828  1.46620 713351 20415 1.41465 1.107TM
Ta. DeA9549  0.50670 63857 20873 1.29880  1.02503
Oa. 0.54024 0.45%03 Ba4L2 26923 130441 1.02229
9o D.72921 0.42040 131522 26558 1.2171%  0,%4892

Q.. 0477031 0.48735 115894 32161 127760  0.39692

11, 0.00406 0.40620 145588 37533 1.25784  0.99468

12, 0.79210 (,583%0 69137 24610 1.27609  0,94003

13, 0.96047  1.45002 65139 55041 1.04498 1.32563

e 1.40726  1.90883 103109 0446 1.63322  1,20269

Zone ¥ ~ . .

1, (UB5066  [ad2554 45784 1105% 125391 D909
2e 0.59%324 C.27659 91747 23548 1425662  0,95676
3 0.73661 001271 Toal2 21592 1430466 1,00009
b 0.70583%  0,B6063 59726 13139 1219993  0.53755
S 0.56320  0.42685 79141 19570 124727 0.%%9
6a 1.07125 1.61339 0£ETY 49277 1.58193  1.01242
Te 0.99546  1.39913 105491 4430 142117  1.02521

Zona V1 -

AT 0.51148  0.30449  6%oT1Y 143257 1.207377 1.01724
2, Ce3T101 0468674 17116 2067 116750 0. 97990
3. 0.416%2  0.77500 17372 2AT  1JAETH 0.,9THS
4 050601 0460575 8163 1918 1423496 1,01172
Se O WBABAY 059466 - - - -
G U.5137T5 0.69153 43970 9074 1.20638  C.92077
Te 46475 053309 64T 114594 113110 0.9086T
B 0.61231  0.97732 36647 25072 1.68434  1.27245
D 0.07360  2,16506 AE505 55662 2.19%480 1,%0512

104 1.0620% 2,42463 556259 L3613 1.77522 1.13767

Zone VIT. '

. GeE5153 0.50095 35640 00 1.25533  1.05073
2 DeASETE  Dedla81 65723 10978 1. 16700 0.53308
Do Cat 8700  Cu62777 36741 9T 126649  1,025943
e Da63166 (440499 THL9% 21365 1.29604 0.99317
5. 0.43677 © 0e476858 77000 10301 1.23871 0L96%63
5e 050991 . Cued0925 607D 15602 1.23329  0,903%2
Te D.T2020  D.80230 44906 13275 1,29564 1.00139
Sy 100438 1474303 21071 536 37 2,6829%)  1.,60755
O 031700 1.0418T7 6070 £5305 207701 1,40752
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