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Abstract

Y The mam obJectwe of thls stud‘ to test the hypothesrs that the level of pubhc
capital mﬂuences pnvate caprtal formatron in-the subsrstence agncultural sector of a
developmg country The other ob]ectrves are to determme (a) thE‘ef fect-of pubhc capital on
agncultural productron (b) economic ratnonale fo; expendrture on pubhc capltal and (c) the ( ,
‘ drstrxbuuonal effeet of- publrc expendtture in publrc caprtal accordmg to caste and htcracy
_:Two reglons in Nepal, with similar agroclxmatrc condmons but different levels of pubhc
capltal facilities, were selected to pbtain the emplrrcal evrdence Seventy one farm famtllcs

with 51m11ar land holdmgs were surveyed Private capxtal f ormatton agrlcultural productlon

and the socral rate of return of public expendtture m the. less developed and. dcvclopcd rcgrons

" . were compared The productron function approach of f inding the sources “of growth and socml

rate of return, developed by Gnhches was used to test the hypotheses
The elastrcrtles of pnvate capltal formation and agrrcultural productron wnth respccl to
' pubhc cap\rtal are found to be 0. 28 and 0. 13 respectrvely and are statlsucally sngmf 1cant These ‘.
‘_ results show the 1mportance of pubhc capital in prlvate capttal f ormauon and in agrlcultural
h producuon in the subsrstence agncultural sector of a developmg country The economlc
3 ratlonale for pubhc capltal formation is Justlf ied by the 418 and 222 percent social rate of .
l' _return of pubhc caprtal in the less developed and developed regtons rcspectrvely Pubhc N

expendrture on pubhc caprtal is observed to be biased towards the hxgher caste and llteratc

-

farm. famllres

It is concluded that the formauon of. pubhc caprtal in the less developed region of a ‘ ,.
developrng country, is a prereqursrte f or the formatron of prrvate capltal and for agrrcultural

. growth and development Pubhc expendtture should be dtrected towards the least developcd

) rural areas to maxrmrse the socral Tate of return from lrmrted f mancral resources within

srmrlar agroclxmanc reglons Publrc capltal should be f ormed evenly wrthm areas of sxmrlar ’

" economrcpotenual TP e
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independent va‘riabl‘e‘ is signif icant at the 1% confidence level (t«test) These tests suggest that
vpubhc capital is a légitimate independent variable in private capital formation Further the
-estimated e]astrcrty suggests 28 percent'of the variabilrty in private capital formation is
explained by public capital formation.
In regression No. 3 caste was introduced as in mdependent variable to determine the

dif f erence m private capttal formation between upper caste farmers and lower caste farmers

A dummy vanable was used in whrch%pper caste was bne and the other castes zero. Caste as .
an indcpendent variable 1s srgnif icant at the 5% confrdence level (t-test). The increase in R2
duc to thc inclusion of the dummy varrable was srgmf icant at the five percent conf 1dence level
(F-Test). This result suggesls that the farmers belongmg to an upper caste create more
private capital than lower caste armers. In this regressron the estimated coefficient of public
capital decreases significantly and the variable itself is significant only.at 10 % con_f idence level
’ ‘(t-test).'The statistical interpretation of this result is that the two variables, caste and public
capital are correlated. The sdcio’-economic interpretation of this result is that the uppe’r caste
farmers, who tradnionally are in the upper strata of the social system of Nepal, take more .
' advantage from public capital to form private capital in comparison to.the lower caste

-~ farmers. The upper caste farmers may be taking advantage of their domination in the polrtical
system, since the majority of the local leaders were found belonging to the higher caste, It
may be that not only are the vhigher caste political leaders taking advantage of their own
_ positions but the higher caste farmers as a g‘rou‘p maV‘be gaining advantage from positions

held by relatives and f rxends Social and marital arrangements within the higher castes ensure

that relationships are important in pubhc decrsion makmg .

A dummx, variable for the literacy of the head of the farm‘f amily was used in
: regressnon No. 4 to determme the ef fect of education on prrvate capital formation Literacy of
the hcad of the farm f amrly is statistrcally insignifi icant (t test). The mclusron of thrs variable
did not mcrease the R2 of the regressron (F- test at-5%). This result suggests that the present

level of education of theﬁmers is not playmg a srgnlf icant role in private capital formation

-



‘Effect of Level of Development in Private Capital Formation
In regressxon No 1 Table 4.2, the mtercept dummy (developed Regton 1, angd 0

B otherwxse) was mtroduced t0 determine the effect of the level of development m ﬁnvate

capttal formation. The coef ficient of the dummy vanable is signifi 13cant at the l% conf tdcncegf’

level (t -test). The increase in R due to the mclusmn of the dummgﬁaumble is sngmf tcant at
the 5% confidence level (F- test) Thus this result mdtcates that t?!’ the develOped regton thc X
- level of private capital formation is higher than in the less developed reglon co ; ‘ a’(‘
Regressions No. 2 and 3 in Table 4.2, were esttmated 10 delﬁmine the diff crcnce‘m .3

e

private capital formatxon m the developed and less developed reglons 'Ep accompltsh lhl'\

objectlve the slope dummles for savings (or ability ol‘ the farmers) and’ ca al':' #gock wcrc o ’"
l.

"v

mtroduced in regressnon No. 2 and 3 respecttvely The mcreases in R2 due to the mcluston o[ﬁy ?

the slope dummies are mgmftcant at 5% (F -test).. The slope dummtes are signifi tcam at t.l:c ;%
- confidence level (t-test). The sxgmfxcance of the slope dummles suggests that the farmers in -
ﬂte developed and less developed reglons accumulate prtvate capital dtf f erently. In the
"~ developed region the explanatory power (the contrtbuuon to R ) by savings (or ability of thc
.farmers) on private capital formation is 1%, whereas; in the less developed,region‘ it is only
72%. The higher explanatory"povver of the. abilitv of . the f armers in private capital formation
in the developed region indicates that the farmers in. the developed rcgton have higher
absorptlve capacity (Milikan & Rostow, 1956 Meter & Bolv@t 1957)“ ora htgher ability to
mvest (leschman 1960) in comparison to the f armers in the less developed region. The
f armers in the developed region accumulate more capital in compartson to the farmers in thc
less developed region, becatjse they have more investment opportumttes in pnvate capital in
comgmson to the farmers in the less developed region. In the same manner, the negatlvc
effect of capttal stock on private capxtal f ormauon in the developed region is 5% less than that -
in the less developed reglon The lower negative effect of private capital stock on prtvate o
.capltal formation in the develop_ed region in comparison to the less developed region indicates
that the r,eq.uired leve‘l_,;ofj'pt;ivate capital ishigher to achieve an efficent combination wlth A

I [
wSe B

%Cited in Hirschman, (1960, p. 37).

[ 4
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. 'o:) 3 . . . . : e
- ' . o o £, .
h TABLE 4.2 Effect of Level of Development on Private Capital Fornration in Developed & Less
" Developed Regions Represented by ijummy Variables, Surkhet District, Nepal, 198“633‘.4
N - . .
Regression . Equations. o
Variables. R 2 3 4 5
Constant. i 1.69 195 2.8 202 116
! . ‘ / ¢
‘*\ o s ttl'l a "; 4 eww , e e
@5 . -Savings . 0.75 072 7. 170.72 ©0.73 0.74
. - e s see ’ L) _\g see
Capital stock. o =012 - -0.12 -0.13 - -0.12 -0.12
' . i (1] ’ ’
Developed region. 0.46 - . - : -
* » [ 1 . R .
Slope of Savings. - oL 005 - - -
o \ 0 ‘ .
Slope of Capital Stock. - -~ 005 - -
Land. . ' - - - -0.05 , -
- o : ' L& ’
Slope of Land. - - - A 0.15 -
Cropping Intensit;.' - R ' - ' - 011
* Siope of Cropping Intensity. - . L - , 009
SRE 030 - 030 - 028 030 . 030
Adj RE 0.7 021 035 025 0.26
§ ’ se e ses - [ 11 (11} (21
- F-Value. : 9.5 9.6 . 8.8 69 7.1
Note: Level of significance: *** = {%, *=5%, e =10%.
\' -,
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public capital i in the developed region than in the less developed reglon Due to%he lngher
reqmred level of private capital, farmers in the developed region are accumulaung more

private capital than the farmers in’ the less developed reglon The hxgher absorpuve capacity.
| and the lower negative effect of prlvate capital stock on pnvate capnal f ormauon in the

developed region in comparison to the less developed reglon may be credued 1o lhe hlgher

.

amount of pubhc capital in the developed region. Thls interpretation is enabled bv the

tesearch design in Wthh except for pubhc capital facxllucs and human bchavnour the two

A}

: A
reglons are similar to each other ’

-

Public¢ capital as a bulﬁlﬂf goods and servxces may be 1ermed as technologv The

, higher amount of pubho‘apxtal in the developed region in comparnson to the less devclopcd
3

region sxgmf ies the higher technologlcal level in that reglon The hxgher level of private capital

formatlon in developed region in comparison to the less developed reglon may be an lndlcatlon
that the traditional subsxstence farmers behave rauonally in the sense that they allnrmp theis
resources according to the techmcal constraint they face | |

" Size of land holdmgs and cropping 1ntensny were expected not 10 have a significant
eff ect.on pnvate capltal f ormahon In fact, these vanables are 1ns:gmf 1canl However to find
the reglonal dif' ference in pnvate capital. formation due to size of land holdmgs and croppmg

intensity, regressions No 4 and 5 were estlmated mcludmg lhe slope dummxes of size of land

" holdings and croppmg ‘intensit}. In bath of the esumaled regressxon equauons lhe inclusion of

the slope dummies were - justified, because t’e increase in R2 was sxgmf icant al the 5%

«

confidence level (F-test). The slope dummies are 51gmf icant at 59{; conf 1dence level (l lcsl)

&

The significance of the slope dummles assocxated with the size o[’ land holdmgs and croppmg

¢ b

1nten51ty suggests that the 15 % and 9% vanauon m prlvate capnal f ormauon in lhe devcloped

region is explamed in the varxauon of sxze of land holdlngs and croppmg mtens:ty rcspecuvely.

In contrast, these vanables have no eiplanatory pOwer at all in the less developed regnon
These Tesults 1nd1cate the mdlrect cenmbuuo,n of pubhc capxtal (or levcl of dcvclopmcm) to

- private capltal f ormauon These result also mdicate ‘the f actor augmenung characlcr of public



<

'mdepende}g vartable Wthh is presented in Table 4.4.

r

The sums of the coefficients for each of the estimated regression equations are
consistently less than one. This result indicates that a one percent increase in the independent

variables will increase private capital less than one percent;, i.e. private capital increases at a

| diminishing rate. l-lowever., all the estimated equations with slope dummies suggest the rate of

capital accu_rnulation in the developed region is higher than in the less developed region. _
- . .

B. Performance of the Agricultural Production Function
~ Two sets of production functions were estimated to determine the effect of public '

capital and level offdevelopment on the value of agricultural output. In the first set, publtc

capital was mcluded as an mdependent vanable Wthh is presented in Table 4.3, In the second,

set a dummy variable (Developed Regton 1,and 0 otherwxse) was mcluded as an

S

umated regression equations- presented in Table 4.3 and 4.4 are

2

sxgmf 1cant at"‘the @;;e percent confidence level (F test) The explanatory power of the -
mdepcndent varxables is more than seventy percent with F- values of more than 32.2. This
value of R2 is hlgh for cross-sectional data. All estimated coef ficients of the independent ‘
vartables have correct signs. The magmtudes of the coefficients appeaao be reasonable The

common mdependent vartables land and labour,. are srgmflcant at less than 5% conftdence

levels: (t test). The value of pnvate capxtal formatxon as an mdependent variable is mostly

signifi icant between-5 to 10% conf idence levels (t-test). All the estimated coefficients are

remarkably stable when new variables are'added or subtracted The estimate‘d coefficientsof

“the mdependent vartables aré stattstlcally efficient becauthhe dependent varlable is normally

distributed (Appendxx VIII) The mdependent varlables are not hnghly correlated and’variances

. ol‘the dtsturbance u}:ts are f ound to be constant L

/

% The correlation coeffxcents between the mdependent vanables ‘were less than 0. 55

(Appendix VII). When the Goldfield-Quandt test was applied to -each of the
quanutatl.ve independent variables to test the variance of -the ‘disturbance term, the
variance was found to be constant. -



TABLE 4.3 Effect of Public'vCapita"l on Agricultural Production, Surkhet District, Nepal,

_1986..
N Regression Equations’ _
Ghriependent Variables: - 1 2 S 4
e TS ’ . .
Constant. 4.50 2.86 -0.49 --0.29"
‘ . & « o
) . L1t ) (1] [ 1 1]
Land. o014, 028 036 0.37
. ‘ ) ’ \ k. YN - v . eee
Laboyr. 074" B 059 057
‘ -,
. . T e L .. . L
Private Capital. . 0.07 _ - 0.06 0.07, 0.07
T ) . see . eee " ee
Public Capital. ' - . 013 . 0.11 0.09
v : . t : h : - s . see
". Cropping Intensity. - - 0.67 - 0.68
. . . [ £ ] ' Ll
Literacy. - - ‘ Q.17 0.16
Caste. - - B ~-0.08
RZ 067 071 0.75 - 0.75
Adj. R? 065 - 069 013 0.73
: o 111 : s ses - - see
F-Value. S, 455 396 22 217
T Note: Level of significance: *** = 1 %, =5 %, *=10%. ’



" Effect of Public Capital on Agricultural Production :

‘ | Regressions No.land 2 in Table 4.3 were estimated, specifying public capital as one
of the main factors of production, No. 1 without public capital and No. 2 with public capital.
Then the‘. two regressions were compared. Even though the constant- term in the regression No.

' 2 is significant at the one percent conf idence level, it is smaller than the constant term in
~ ..

,regressnon No. 1 ', This evidence suggests one of the omxtted varrables havmg explanatory

Fl

“power but not correlated with the mcluded variables in regressxon No 1 is publrc caprtal
(Robmson 1971; Grlhches 1957). The R2 of regressron No 2is srgmfrcantly hrgher than the
R2 of regressnon No. 1 (F-test at 5%) Publxc capital as an mdependent varlablc m regressron

No. 2 is signifi 1cam at the 5% confidence level (t test) StatrstlcaIly, publlc caprtal 1s one. of

the 1mportant factors in agrrcultural productron LR T
. b x 4 v . ,"

As indicated in the precedmg paragraph regressrons No 1"and 2 c:fnnotw be &nsrdered 3
s

as well specif’ ied, because the constant term is srgmf icant at the 1% conTrdeng’é level&(t tegt)
;!: ;._g‘

L

Conscquently in regressron No. 3 croppmg mtens ty and lteracy 2 of the head “of the farm .. !
i ¥ ‘“ e R
f amtly were included. Wrth the followmg reasonsregressron No. 3 has better,frt than e

regression No. 1 and 2. The constant te'rm is 'in'significant "The increas’e"in‘ 'R?‘ due to thev .

inclusion of these variables is srgmf lcant at the one percent confrdence level (F test) The

%&g srgmf icance of land, labour capttal and publrc caprtal increases. srgmfrcantlyt And ‘the
included variables croppmg rntensrty and lrteracy of the head of the far famrly are ’ -
srgmf icant at the one and five percent conf idence level (t test) The statrstlcal srgmfrcance of
literacy of the head of the f arm. f”amrly in the regression equatnon-suggests that literate - - |

f armers produce more agrlcultural output in comparlson to illiterate farmets, other f actors ‘

‘ remammg the same. Under sumlar crrcumstances the llterate farmers produce more Lo
agncultural output in comparrson to the 1llxterate farmers ‘because they are more ef flcrent
This r_esult mdncates that there may be some room to increase agncultural output just by

‘ educating the farmers beCau'se education‘ can increase the alloCatlve, selective and tech'nical_-“

ef fi 1crency of the farmers (Welch 1970; Nelson & Phelps, 1966).

el
e

7 Which suggests there are .some other left out vanables havmg significant
- explanatory power. .
~ A dummy variable.
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Caste as an mdependent variable, regressnon No. 4 Table 4.3, is not s:gmf icant. With

the help of this result we may say, other thmgs remammg the same, the-lower and upper caste~—___

farmers produce equal amount of agricultural output. That is to say, the producuon
poss:bnhty curve of the lower and hlgher caste f armers amlsucally similar,
" With the help of regression No 3 we may conclude that eleven percent of thc

vanabxhty in agncultural output is explamed by publlc capital formation. This result mdxcalcs )

the flrm augmentmg character of ‘public capital.

Effect_of Level of Development on Agricultural Production '
v In regressmn No. 1 Table 4.4 a regional dummy (Developed Region=1, and zero

otherw1se) was mcluded to determine the ef fect of level of developmcnl on agncullural

: production. The mclusxon of the dummy variable was justifi 1cd because the increasc in R duc

to the mclusmn of the dummy variable was statlstlcally significant at 5% (F 1cst) Thc

. dummy varxable nself is significant at the 5% conf idence level (l -test), signifying lhal lhc two
‘Tegions are dlff erent in terms_of agricultural production. The coefTicient of the dummy

- .',yariable has a positive.sign as expected. This positiye sign i‘ndicates that a'gricultural _

liprod/cﬁén in the developed region, other things remammg the same, is hlgher than in the less

L '_A'.;,;dC/IOped region.

Regressxons No 2 through 5 in Table 4.4, include the slope dummnes (I)evcloped

Reglon 1 0 otherw1se ) for land, labour, capnal and croppmg mtensnly respectlvcly The

: mam purpose of including slope dummles in these production f uncl:ons was to find the effect

of the level of development on the explanatory power of the f actors of producuons In all the

L regress:on equauons the mcreases in 3 due to the inclusion of slope dummnes are significant -

: at the. 5% ccgpfndence lvel (F- test) Except for land; the slope dummxes in each of the

regressmn equatxons are mgmflcant at 1% confxdence level (t- test). The siope of the land a

slope dummy, is 51gmf 1cant at the ‘5% confi 1dence level (t-test). As expected, thc s1gns of the

: dummy vanables are posmve All the results of the esnmated regression equations indicate
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TABLE 4.4 Effect of Lev_el of Development oh Agricultural Production in Developéd & Less

Developed Regions Represented by Dummy Variables, Surkhet District, Nepal, 1986@ )
Regression Equations. v
' Variables." ‘ o1 ) _-2 3 o 4 5 REE
e , ee © eee R sse ves
Constant, ‘ 4.44 . 4.56 74.55 4:54 1.22
S } o : e - e e RiT] ’ CET R
l@nod . 0.27 - ' 0‘.22‘) o 0.26 0.26 0.33 -,
v ‘ Y S B e con TS - : ovs
Labour. o8 069 066 066 0.3
: ‘ [ T - “ L ,..“ B ) . .
Capital. 006 - 006 . 006 . 0.0 0.05
T o e ) LR b i o
Developed Region, 0.20 A S s -
Slope of Land. . , | e 0.06‘,."" e : o
‘ B . S R :5 . .oe ’
- Slope of Labour. . - - v 0.04 - - -
' : .// - ‘ ] P . ) e '
-Slope of Ca,pigfl. : - oo L =002 -
Cropping Intensity. . ' - _TL.'\ R R 0.64
Slope of /Cropping Intensity. - - T " Co- 0.(54“.
R? 0 070 - 070 0.70 0.73
Adj.R®? 0.68 0.68 0.68 0.68 0.71
. . ses ses i e sse e
F-Value. ' 38.5 - 3718 - 383 _ 38.3 . 345
/v . . . ) ‘\.A . ‘ B
- Note: Level of significance: *** = 1%, = ** = 5%, *=10%.
: : . p
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that the factors of productio'n in the developed region, have Righer productivity in

‘cbrnparlson to the less developed region. These results indicate the factor augmcnung

charam%sof public capital.
bV

“

“

A c‘qntribution of ‘pub'lic expenditure te private capital formation and
p agricultu;al production, it was assumed that vpublic capital was solely an outcome of public
expenditure, This assumptlon was made to enable use of the elasticity of pubhc capital from
_ the private capltal formatlon and agncultural production functions.
In the second and third columns of Table 4.5, the contnbuuon of pubhc expenditure
v to agncultural production and prlvate capital formation respectlvely are presented. In the
fourth column the contribution of prlvate caplta] f ormatlon to agricultural production is
'presented. In column five, the cqntnbuuon of private capit# to agrxcullural prod‘u_clion d’ue 1o .
‘public expenditure is calculated?. In column six, the total contribuiion of public expenditure
to agriéultura] production is presented®®. The contribution; are on a per farm per Rupce basis.
The results are-interpreted as follows. In the iess developed region, one Rupec of government
expenditure per ferm family id ‘public capital contributed to increas:e farm family agricultural
-prbduction in two ways: |
1. It dlrectly helped farmers to increase agricultural productxon by 3.77 Rupees worth.
2. It motlvated the farm families to accumulate 4.06 Rupees worth of private capital. This-
4.06 Rupees worth of private capital contributed to mcrease 0.406 Rupees worth of

agrlcultural producuon

* Product of column 3 and 4, Table 4.5.
% Summation of the second and fifth column, Table 4.5.°
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Table 4.5 Social Rate of Return of Public Expenditure in Developed and Less Developed
Regions of Surkhet District, Nepal 1986.

o~

Conmbutlon of Expendxture on Public Capltal to:

. Région & - Ag. Pvt. Cap. MP of Private Ag. Prodn. Ag. Prodn. |

| via
Panchayat. Production.  Formation. Capital. “Pvt. Cap. . in Total.
Less _ .71 4.06 0.10 0.406 4.18
Developed. ‘ v o
Tatapani, N 346 3.46 0.107 ‘ 0.37 3.83
Ghatgaun. 4.38 532 0.089 0473 485
Pokharikanda. 4.8 448 0.103 ©0.461 4.74
R o _
Developed 1.93 - 2.03 - 0.143 0.29 2.22
‘Region. - :
'Ramghat, 1.49 -1.84 © 0122 - 0224 1.71
Dasrathpur, 1.65 - 0.9 0.251 - 0.248 _ 1.90
Sahare. 2.89 4.43 0.098 0.434 3.32
Note:

~

~ (a) To calculate marginal prodilct of public expenditure ih agﬁcultura] production, the

elasticity 0.13 from regression No. 2 Table 4.3 was used.® -
(b) To calculate' marginal product of pubhc expenditure in private capltal formation the

elasticity 0 28 from regression No. 2 Table 4.1 was used.

(c) To calculate marginal product of private capital on Ag. production the elasticities 0.05

and 0.07 from regression No. 4 Table 4.4, were used for less developed and developed regions

respectively.
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The total increase in agricultural production per f arm family due to a one Rupee per
, | A

farm worth of government ext)ettditure in public capital was 4.18 Rupees. The rest of the .. -

results may be interpreted in a similar manner.

Finally, the social rate of return of public expenditure in the less developed region is
higher than that in the developed region. These reéults.suggest that the law of diminishing

returns applies to public expenditure,

.D. Limitations of the Résu_lts

The contribution of public expenditures has been calculated using Griliches (1904)
well accepted growth accountmg techmque (Akino & Hayami, 1974). Griliches' techmquc is
valid only under the assumptlons of perfect competmon and equilibrium in the factor market.
The market structures in thé study area do not seem to fulfill these assumpuons because the
price of factors as well as products are not detetmtned by a competmvc market mechanism.
Market are poorly deve‘toped. Bartet is the main form of transaction. Almost all farm familics
are sellers of éome kind of agricultural product, whereas the buyers are dimited. So it is a
buyers market. Other than 'agriotilture there is hardly any other sector in existence.
Consequently the opportunity cost of the factors of production other than land are almost nil.
So, those limiting assumptiohs might have affected the results. -

The cost of family labour devoted to f ormmg prlvate capital was not mcludcd in lhlb
study. It was assumed that unpatd family labour used in construction had zero opportumty

cost. This assumptton_ is realistic as long as no more supplementary hired labour was used in

one region over the other. Exclusion of family labour value in private capital f ormation might

have biased the result upwards in tl.tebdeveloped iegton where hired labour may have been used
and teported by respondtmts ‘of higher caste.

L The method of estimating the social rate of return of public expenditure is
mechamsttc in that except for private capital, all vartables were assumed constant®’.

However in the short run the variables land, labour, public capital, savmgs and capital stock -

are more-or less constant. So, thxs assumptton" may not be a serious hmitation of the study,

i, e. This is a partial equilibrium analysis.
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Elasuc:txcs estxmated thh the help of the OLS method were used to calculate the

) socnal return on public expendlture As the sum of the resrduals of the regression equauons
- >are Zero over the sample, so the regression equatrons may over as well as.under esumate the
clasticities of the. mdependent variables (Robinson, 1971) For this reason, the socxal rate of
return of public expendxture mlght have been under gs well as over estimated. The probablhty
of undcresttmatlon is higher in thls study, because the benefits from public capltal were
- confined to those farm families who are in the same panchayat where the pu‘bhc capital is
locatcd. In reality the benefit of public capital is enjoyed by farm families beyond the.
boundaries of the panchayat where it is located. The social rate of return of ’public
expenditure is higher, the higher the numher of farm families. The number of famllies using
 public capital Facilities iri this study is definitly lower than the actual number, because the
consumptionol‘ '_pu.bnc services is not Testricted to any one panchayat. This pattern of .use of
public capital can be seen in the nbw of services table in ‘Appendix VI.

- The quesnonnalre was long. Some of the respondents mlght have been bored
answertng the lengthy questxonnatre S0 they mlght have glven wrong mformatlon The |
questions concernmg time of- possessmn and durability of m;tal goods were difficult to
answer. The farmers did not maintain farm zecords, so their answers were enttrely based upon
their memory recall, As one can not remember each and every thing, the respondents might,
have given wrong as.well as guessed information.

The sample size was selected based on the budget restraint, which is not a statistically
preferred method. As there was no _source of information about the standard deviations of the
variables, a statistically consistent method of determiningi the sample size was not feasible.
The hypothetically selected semple size might notshave gene;ated-eff icient (minimum 4
variance) estimattes of the means. However the numbers of observations were suf ficient to _use
large sample statistical techniques. So the precision'of the results is considered to be

-

statlsncally acceptable :
.
Since the Cobb-Douglas productxon function assumes an unttary elastxcrty of .

substitutlon among the factors of production, it excludes the possibility to analyse

complementary relationships among the factors of production. For this reason, the analytical

=

[N
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power of the Cobb-Douglas production function, f or short run analysis is not considered
very strong. Accordmg to Heathfi 1eld (1971) the Cobb- Douglas producuon function should
not be used to analyse short run problems As this study 18 based upon Cross- secuonal dala

the results denved w1th the help of the Cobb Douglas production uncuon may not bc

precise.

\J
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1. INTRODUCT lON

Caprtal has been the prvot variable in growth economrcs Growth economrsts have. proposcd

. several models based upon capttal (Harrod, Domar, Solow Swan, etc. ). Almost all growth

economlsts agree on the central role of capital in economrc growth and dcvelopmcnt ln _ B
recogmtron of the importance of caprtal in economic’ growth and developmem capital
*formauon has been one of the main subject matters in devclopment economrc.s

| Caprtal formation Has been studied in general and at the sectoral level Hrstorncall) . “
public capital had been one of the main strmulatmg factors in the formation of p:'rvate capital
(Rosenstem Rodan 1944 Nurkse 1954 Carmcross l962a) Hirschman, the: lcadmg advocate
of the unbalanced growth doctrme developed a model and showed a two way causauon
(posrtrve) relatronshrp between ~pr1vate caprtal formatron and publrc caprta-l r ormation.
" However, in a less developed regton of a developing country, Hirschman argucd publl(, caprtal
formatron is a prereqursrte in the f ormatron of private capital. Wlthout consrdcnng

Hrrschman s assumpuons it appears obvrous that the formation of private capitahin a less

developed regron of a developmg countr)( is possible simply by the f ormauon of ?ublrc caprtal.

The connectron is not that obvious, because the relatronshrp between private. and publnc capital .

formatron is behavroral rather than technical. The relationship. betwecn private a;d public ’
caprtal being behavroral the apphcabrhty and predrctablhty of . Hrrschman $ mddﬂ/ may not be
universal. In drfferent crrcumstances the relatronshrp may be diff erent. Hrrschman ] modcl is
a.general model It does not say under what c1rcumstances ard in which sector it is apphcablc
1In this study, the applrcabrhty of Hirschman's model m a subsrstence agrrcultural sector will |
be tested and the factors that influence the f ormation of private capital of subsistence farmers
will be explored. e

To test H.irschman's model and .to explore the factors inﬂuehcihg private capital
~formation in a subsrstenc,e agncultural sector an empirical study m a less deveIOped drsmct

Surkhet of a developmg country, Nepal is performed The Surkhet Dlsmct of Nepal is

selected as a study area mamly because it gives an opportumty‘ to detcrmme thc contnbutto_rr

- of foreign aid, specially Canédian aﬁcf, to the development of the subsistence agri_éultural



sector ol” Nepal . o

Forergn ald 1s the marn f rnancral source in the developmental program of Nepal.
Foreign aid has been accountmg for more than 44% of Nepal's development budget srnce the -
country started lts first development plan in 1956 (Appendex mI). In the early sixties, Indra
and the Umted States were the two mam donor countries of Nepal In the seventres and
onwards as the developed countries, at least in prmvcrple, agreed to donate one percent of thei’r'
. national income in ald to the developing countries. Nepal started gettlng aid from many lmore
.dévelop_ed countries, Canada'_being_,one of themv. For this reason, the amount of foreign ~_aid in
’.Nepal has increased signif icantly..In the p'r_e‘sent plan (7th,zplan); foreign aid accounts for o
almost seventy percent of Nepal'gs development budget. The devel'opment program of Nepal '
‘ de"pends upon the f oreign aid 1t receives. The development hudget of Nepal and the amount o'f.‘ _
foreign aid are highly correlated'. The 'co;'relation coef f_icient hetWeen.'these two varial)les is
NXT . | | | ) | o
| Nepal has already completed six development plans In all the plans agrrculture was
, alwavs on the pnorrty list. However the economrc indicators do not show any signs of
. dcvelopmcntqh 1ts agricultural sector Smce 1970 the per caprta agrrcultural output labour -
: productrvrty and land productrvrty have decreased-srgmfrcantly (FAO, 1986) All economrc‘ '
mdrcators show the f ailure of the general plan of Hrs MaJesty s Government of Nepal to
develop its agrrcultural sector. However Surkhet Drstnct is different in terms of its
agrrcultural program ' o

Surkhet is one of the drstrrcts of Nepal where the government with the co- operatron

B of thc Canadran government has rmplemented mtegrated rural development (IRD) called the

Karnali Bheri lntegrated Rural Development (K BIRD) Program Prror to 1979 there was .
“hardly any publlc capltal in the vrllages of this drstnct Table 1.1 shows the public caprtal

- situation before and af ter thefrmplemen,tatron of IRD in Surkhet Drstnct.

! The Correlatxon coff icient was calculated with . the help of the realrsed yearly

budget of Nepal from 1965/66 to 1984/85" and est1mated budget of 1985/86 and
' _1986/87 ' .
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Caprtal formauon and agncultural producuon by f arm f amtlxes in the areas wrth
relauvely hrgher amounts of publrc capxtal vis- a- vrs areas wrth 10wer amounts of pubhc e

. caprtal can provide useful mformatron On. the one. hand the mf orrnatron may be used to test
'the app?kabrhty of development models for subsrstence agnculture On the othcr hand it mav. ‘

' provrde useful information to planners The nature of the 1mpact of. pubhc capxtal on pnvatc"‘.
capital formation and agrrculturak production may unprove the economtc base for the
government of Nepal for all its agrtcu]tural programs whrch are currently unsuccessf ul.

The productrvrty of labour in the agrrculturalv Sector of Nepal has decrcased over ume
(FAO 1986) The productnvrty of a f actor of productron goes down 1f it L over- uulrzed in,

7 the production process or- -‘when other f actors are under used. Thc main f zclor rcsponsrblc f orlb |
the reduction of ‘labour productrvtty may be under utrlwatron of caprtal in the productlon
process (Furtado 1963)

‘ .Whether the farmers in Surkhet Drstrrct are using enough caprtal to increase labour ,
'.productrvrty or not is dif’ fxcult to determme The rate of caprtal formauon however, can be
'i ' determmed as well as factors mfluencmg that 1 ormatron The ablhty of the f armers 10 save
' and to finance caprtal 1mprovements the wrllmgness of the f armcr to invest, and thc _

, avarlabrlrty of -public-capital facilities could explam the rate of capltal fi ormauon Pollowmg
Schultz (1964), the farmers in this study aré assumed to be: rauonal The wrllmgness of f arm-
famrlres to invest in capital is assumed. The other two f actors, avarlabthty of public capltal '
and abrlrty to save, are the subject of thrs research.

In the past pubhc caprtal had been one of the main strmulatmg f actors in prrvate
caprtal formatlon (Carrncross 1962a ECAFE 1961; Shukla, 1968 ‘Nurkse, 1954
Rosenstem Rodan 1944) There is also some evrdence mamly in underdeveloped countrles

» showmg no posmve relatronshtp between private capxtal formation and public capttal

formatton (Gorl el. al. 1971 Mukerji, 1971). The quesuon in this research is whether
, formatron of pubhc caprtal stimulates farm f; amrhes to accumulate caprtal Thc factors that
are explored in this study are: (a) ability of the _f armers to save and the f ormation of caprtal N

by them. (b) the availability of public capital and its effect on private capital formation of B



the farmers. |

o Accordmg to Northrup (1947), the problem can be of three types logrcal conststency
| of lhéary, empirzcal truth of theory, or problem of value In this case there is a problem of

logrcal consnstency of the theory, because the factors responsrble in the f ormation of private
' capltal m a subsrste.nce a;ricultural sector of a developmg country are not well understood
Thcre is insuf’ f ic1ent empirical ev1denee on private capital formation in the subsrstence

gricultural sector of a developmg country to achieve thlS understandmg This research -
addresses the problem of empirical truth Value Judgements are mtmmtzed m the research

' deslgn and the approach*to farmers f or evrdence -

- Consrdermg these f actors the hypothes1s of this study 1s A sngniftcant problem for

private capital f ormation and agnculture growth and development in a. subsrstence agricultural '-

sector of a less developed. region of a developmg country is the lack of pubhc capital.

4 | The hypothesis of ,‘thi‘s study is relzted to the formation of public capital Aand its
contribution to private capital formation and to agricultural production Does public capital ’
play any role in the formation of private capitaI" Does pubhc caprtal have any effect on "

agricultural production" What is the effect of public capital on factors of agncultural

' production" If public capital has a posmve effect on private capital formatron and agncultural _

'producuon is it factor and soc1ally neutral" These are the questlons that are to be answered

in this study '

_Obje'ctives of the »S,tudy-: R | N ’
" (a) The-'primary objective. of this study is 1o test the hypothesis'that the levelof public |
"capital mfluences pnvate capital f ormauon in the subsxstence agncultural sector of a
E developmg country - - o o ' | o,
(b) The second objectlve isto esumate the effect of pubhc capital on agrlcultural productron ‘

(c) The third objective is to determme the economic rationale of public cap1ta1 f ormauon

(d) And the fourth objective is to determme the distnbuuonal- effect of expenditure on pubhc _

capital forma\,ion accordmg to caste and literacy



Plan of the Study.

The rest of thlS chapter is devoted to a brrel‘ mtroductton to Nepal K-BIRD. and
Surkhet DlStl‘lCl Methodology of the study is presented in the second chapter Review of
hterature hypotheses arrsmg from the theory and specrf 1catron of the model is prescntcd in
chapter three T‘he results are presented in the f ourth chapter. The f: mal cha‘pter presents the

summary and the conclusrons of thrs study

"Introductron to Nepal K-BIRD and Surkhet District
Nepal: Nepal is a small land locked developmg country wrth 14 1 mtlhon hectares of "
land Only 16 5 percent of its.area is under cultrvatron and an addtuonal 10 perccnt may bc

- brought into- cultxvatron (ADB/HMG 1982) More ‘than 93 percent of its 17 mrlhon pcoples ’

 are employed in agnculture As a result Nepal's economy xs totally based upon agrnculture

Physrcally, Nepal may be d1v1ded into. three regrons the gangetic plain (taral) the
j hlllS and the mountam reglons The drstrlbutron of land in the tarai, htlls and rnountarn
reglons is 22% 44% and 33% respectlvely The tarar regron whrch is a narrow strip of land
between the hills and Indra accounts for nearly 52% of the Nepal's culttvated land. The hilly
regton constltutes the mlddle part of Nepal whrch accounts for nearly 48% of the total
cultivated land and 56% of the population. The mountam reglon is in the Northern part of
“Nepal, which is not suitable for agncultural productron because most parts of -the moutam
regron are under perpetual snow The three regrons Tun east west parallel to each other.

For polmcal and admrmstratrve purposes Nepal is divided into five rcgtons fourteen
' zones; and seventy five drstrrcts. Each district is drvrded into several village and town
panchayats"depending' upon the leyel of development and p:opulation’ The vrillage panchayats
are drvrded into nine wards whereas division of the town panchayats into wards depends upon_ ‘
‘the size of the populatton The fi ive reglons of Nepal are named accordmg to therr gcographlc
i. locatlon as, eastem region,. central region, western regron mid-western region and far-western

' regron The eastern and ‘the central rcgrons are relatrvely more developed than their: western

* counterparts. A better agrochmate and a greater share of the public expenditure are the two



main-t‘ actors enhancing the development ol‘ these regions 'lhe govemment of Nepal only '
: started paymg attentlon to the western regrons in the late etghtres The mid- westem and
far-western reglons especrally were rsolated f rom the main strealn of development In a
. country of nearly 800 miles length the mid- western and far- western reglons are. Stlll remote
-areas ol‘ Nepal : 7 | . |

IRD & K BIRD Among other programs Canada fi mances an mtegrated rural
’ development program in two of -the most Temote zones of Nepal The Karnali and Bhen
: Zones are. m the mld -western development regron of Nepal. The five districts of Karnah Zone' |
are in the mountam and lower mountam reglons whereas three districts of Bhen Zone are in
the hllly regton and the remammg two are in the tara1 region. -

' ] _In the month of March 1978 a group of experts headed by a Canadlan planmng and
liaison of flcer started to collect inf ormatlon to plan the K- BIRD program In June 1978 the
field work was completed and by January 1979 the plan was ready The plan was prepared
for the sxxth (1980- 1985) and seventh (1985-1990) five-year plan of Nepal. To "br_zdge the
time gap ‘betweenvpl.anniing and full seale plan implemenldtlon" .(Shrestha. & Apedaile, 1980), -
~ some public ‘capltalp'rojects were started bef ore—the-formal agreement bet'Ween Nepal and |

Canada was sxgned | '- . |
| I was planned to implemient the K-BIRD plan in seven drstrrcts the sixth (1980 1985)
'plan and in the remammg three drstncts in the seventh plan (1985 1990) of Nepal. However ,
durmg the srxth plan IRD was 1mplemented m only three hill drstncts

Integrated rural development-is a process whzch pursues several development initiatives
*srmultaneously (Apedalle 1980). The objectives of the K BIRD program were
multtdtmensmnal ‘The main obJecttves were ’(K BIRD 1980a and l’{BIRD 1980b Annex 2)

" 1. Change f rom a subsistence econon_uc society to a growth oriented society.
‘ 2 Increase the productivities of the fac‘torvs- of -agricultural productlon.
\3.'. Increase the income mu_ltiplle'r.eff ect of public spending.

4. Increase output in the agriculture and livestock. sectors.

-1 The objectives are- summarized from K-BIRD, 1980a and KBIR‘D, 1980b Annex 2.



S. Increase t‘orest'resources' and g'ener_at.e hydroelectri‘city .

6. Increase the availability of basic public‘ goods and services. ,

| To achieve t'h'e.‘objectiVes. the s'trategles w'ere:’(K-BIRD 1980a and 1980b Annex 2)

. 1_. ,Increase the level of household effort in agricultural productton with pubhc investment in

drrectly benef’ 1c1al 1rr1gatron transportatron technology and credrt |

2. DCreate a development orrented and effi tcrent administration at the vrllage and district -

| levels of government o i S ' . ‘ -

-3, 'Generate local revenue to support recurrent costs of local development programs.

Surkhet Dtstrzct Surkhet is one of the f ive districts of Bheri Zone The headquartcrs

" of this drstrtct Brrendranager also serves as the headquarters of the mld western |

l development regton The total area of this drstrrct is 249 000 ha The total populatlon in 1981

 was estrmated to be 165 666 persons (Department of Agrrcultural Marketmg Servtccs/HMG

: 1983) Ninety srx percent of the populatron had agrrculture as thetr occupatton (Umted

Mtssron to Nepal 1985) For polmcal and admtmstranve purposes Surkhet is dtvtdcd mto |

fifty. vrllage and one town panchayats Surkhet is in the hrlly reglon of Nepal Three land

systems namely the Siwalik Range (or Churra Hills), Mahabharat Range (Mlddle Mountam

.Range) and Duns and Valleys are found in this dtstnct The altttude ranges f rom 250 meters -‘

. to 2200 meters above sea level Mamly due to the varratton in altttude f our types of chmates %

ate found in this district. Between 1971 to 1981 the recorded average mtmmum and maxtmum

temperatures were 4. 50 celsrus in the month of January and 34. 30 celsrus in the month of May

, respectwely The average temperatures in the months of January and May are 11 90 and 27. 50
celsrus respectrvely. The recorded average ramfall in. thts district is 1526 mm, of Whlch 87%

' falls between May and September The minimum (10 mm) and the maximum (427 mm) rain

falls in the month of November and July respecttvely (Department of Hydrology &
MeterologY. 1985)‘ The warm temperature and the pattern of Ttainfall are the two determmmg

factors of the cropprng system cropping pattern and croppmg mtensrty of this district. The '

mam crop (or summer crop) depends upon the monsoon whereas the wmter crop depends :

3 The strategres are summarlzed from K- BIRD 1980a and 1980b Annex 2.
,;‘Ctted rn Thai, (1985) | :

-
. -
RN .



prectpnatton in the month of February almost all lands are cultrvated twlce a year The

upon the local precrprtatron in the month of February Due to the monsoon and the local

'croppmg mtensrty in thrs district was found to be 186 (Survey result)’. - ' “ B

- The total cultrvated land m thrs drstrrct is 35,863 ha., of which 4% is irrigated, 15% is

, 'partxally 1rr1gated and th remammg 81% is rainfed’ (Thar 1985). However, 33% of the

. ,’The prevnous studtes have also found srmrlar value of croppmg mtensrty For
example see Apedaile, (1980) Thai, (1985); United Misson to Nepal, (1985).-
- ‘East-West Highway is in the tarai region of Nepal whrch crosses from the east to

cultivated land is used fo grow rice. The average srze of land holding per farm famrly isl.s5
ha. and the average size'of a farm family is 6.16 (Thai, 1985).
Mixed farming is a common practice in this district. Livestock are an_ essential

component.in the farming system Livestock are complementary as well as supplementary to 2

. the agncultural system In this drstrrct almost eveéry farm famrly tries to produce every tlnng '
; they need m their darly life. It is self suffrcrency and not profrt motive whtch determmes ‘

o f armmg decrstons For thrs reason farmers produce numerous f arm products year round

A motorable road lmkmg Brrendranagar wrth the East- West Hrghway is under

3 constructxon6 After the completron of this: road the eastern part-of Surkhet Drstnct will have

.a motorable access to almost all the commercral towns of Southern Nepal and Northern Indra

At present thts road may be used only from October to May but landshdes can block the
road any ttme of the year A '

The geophysrcal and econoric conditions of Surkhet Drstrrct quahf y thts district as

',one of the least developed drstncts of Nepal. Public capital f acrlmes before and after the

1mplementatton of IRD program have been spread unevenly over the panchayats of the

' drstrrct For these two reasons, Surkhet was considered to be an appropnate place to test

Htrschman ) development vid excess capacrty model

- west border of Nepal



Table l 1 Pubhc Capltal Sltuatlon in the anlage Panchayats of Surkhet District of° Nepal: -

Before the Implementatlon of the IRDP and at- the End of the Fiscal Year 1985/86.

Public: Capital.

1978*

- Development Centers.

1985/86%*
Banks. | 0 6! |
, Peréonnel working in |
- Agricu]tu.re related office. 44" ‘ 1694
Schools:*
Primary. 119 162
Middie | s 7
ngh 3 9
Ag Serv:ce Centers. ', | 0 6
leestock Centers‘ | 0 6 |
Ag. Input Corporatlon 0. - 1w
Motorable Road. 0 10 miles*
-Soil Conservat;on Program. n/_a‘ | 9
- Drinking Water Project. ‘n/a 32
Publically Developed
Market ' n/a 3
“ Women's Traixiing & . ;

Sources: *"Hand Book of Statistics”
** Sample Survey Data.

L

n/a Not available

, K-BIRD, Kathmandu, Nepal 1978.

Small farmers program is counted as Bank.

“ Includes _personnel workmg in Birendranagar.
Schools in Birendranagar are included.
‘Surkhet, Nepalgunj road is not mcluded



I1. Research Methodology

A. Introductlon . N
R A comparauve analysxs was designed to achxeve the: objecuves of thxs study. Surkhet
l/)istricl in the hilly region of mldwes_tern Nepal was selected for the study. Two sets of three
- panchayats were selected. One set is in the west half of 'the district with relatively less public
' eapllal and lhe other; set is in the east half with a relatively high amount of public capital.
Both sets of three panchayats exhioited similar geophysical conditions.
‘ The panchayats wiih a higher'amoum of pu'bli‘e"capital were. defined as deve’loped

, whlle the panchayars with lower amount of publlC capltal were defined as less developed
reglons In the developed and less developed reglons prxvate capxtal formatron and agrlcultural
production on_,f amxly farr_ns_was estrmated. Fmally,the contnbuuon of pubhc expendrture to
private capital f ormation and to agzricultural productlon vvas estimated to .determine-t"he total
social return of publlc expendlture in publrc capltal ‘

The aggregate production f unction approach (developed by Zvi Grrllches) which
. measures sources of growth was used to estimate the contrlbutlon of pubhc capital and level
of development to 'private capital f orr‘nationand agricultural prod'uction '(“Cvriliches 1964).
‘ Ordinary Least Squares was used to estlmate the behavioral and technical relatronshxp of ,
pnvate capital f ormanon and agncultural producuon ,

The information collected to perf orm the_ analysxs included :
1. Geophysical inf ormation of the dist'rict. ‘
Physrcal existence of pubhc capltal
Monetary value of public. capltal
Expenditure by government on public capital.
Farm Families’ present level of private capital formation..

’Fa_ctors in'fluencing private capital f ormation of the : arm families.

S R« Y H wN.

Information on agricultural production and the factors of production.

/
<

10
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" B. Selectron of the Drstnet

The main reason for selectmg Surkhet District was the avarlabrlrty of inf¢ ormation on
o
-its. natural endowment Surkhet is within an area subject to the rntegrated rural developmem

pmJect known as K -BIRD financed by Canada

- C. Selectron of the Panchayats in Surkhet District

. The panchayats were ranked accordmg to the physical exrstence of pubhc capltal |

- facilities. The extreme cases of the three hrghest and the three lowest ranked panchayats wnh
some substrtutrons explained’ below were selected All types of pubhc caprtal were given cqual -
‘ _ werght regardless of the drfference in the servrce size, rmportance and monetary valuc. A

- panchayat was given one mark for the exrstence of any one of the [ orms of public Laprtal

: listed in Appendrx III "The total score of a panchayat was determmed“by the total numbcr of :
drstrnct public facrlmes The panchayats were ranked in descending order accordmg to the
number of public capital facrlmes The panchayats havrng an equal number of caprtal .
facilities were grven equal rankrng (Appendrx V) ' ‘

Four types of clrmate are found in Surkhet. Drstrrct namely subtroprcal subhumxd
subtroprcal humrd warm temperate humrd and cool temperate perhumid. For srmplruty the
panchayats were divided 1nto four groups accordrng to the dominant cli ate wrthm their
boundarres (Appendix V).

| The number of panchayats was not sufficient in the cool temperate perhumrd and

- subtroprcal humrd dommated chmatrc regron Consequently these mountainous chmatrc

_ regions were not considered. The number of panchayats in the warm temperate .humrd and
subtroprcal subhumrd produced an adequate base for the ana!ysrs From among the »
subtroprcal subhumrd and warm temperate humid chmatrc regions, the subtropical subhumrd

| rchmauc regron was selected. It was selected bccause thrs chmatr‘c regron of fered a suffi 1cxent

~ number of panchayats poor in pubhc caprtal as well as rich in publrc capital. Whereas in the

: warm temperate humtd climatic regron there was only one panchayat Jarbutta whose rankmg

was above average ('I'he medran of the rank was 8.5 capital facilities).



In the subtropical subhumid climatic region the. panchayats situa"ted' on the'hank’"of '
Bheri RlVCI‘ are almost homogeneous in terms of therr dramage systems As a result these
' panchayats were chosen for thrs study | ‘ | | |
. ‘ In the subtroptcal subhumrd climatic’ region and Bherr dramage system, the altitude |
covered was seven hundred to one thousend meters. i rom the sea level. There are three mam
areas in terms of types of culttvatron in this regton namely predommant Khet’ (1rngated land)
area, predommant Pakho (umrrtgated land) area and Khet and Pakho (mrxed) area. Most of
. »the farmers in this area were found to be holdmg mixed land. Farmers holdmg mixed land
were sclected for the study. ‘ B - o o . S
In the subtroplcal subhumid climatic regton ltght medrum and densely culttvated areas
. are found These densely culttvated areas were chosen as the study area ’ In thrs chmattc .
region, there are numerous types of soil zones. The area havmg Aluvrum soxl mamly‘” of Tiver -
deposrt was selected to study
’ As mentioned earlrer rt was planned to select two sets of three panchayats one set
having a large amount of . public. capttal and the other a small amount of pubhc capttal At =
- this stage in the selecttorbprocedure the services enJoyed by the farmers were a]so consrdered
since the publrc servrces enJoyed by the farmers are. consrdered 1mportant in their caprtal 4
f ormatton decrsrons The flows of services in each of seven high and low ranked panchayats
were studied. The flow of servxces between panchayats (Appendrx vI) revealed that the . .
farmers in the hlghest rankrng panchayats Dasrathpur Ramghat and Sahare enjoyed
srgmf icant levels of" publtc services originating outside thelr panchayats. Contrary to the
‘. prrmary rankmg scheme Dahachaur and Lekhpharsa were not depnved of publtc servrces but
' rather enJoyed consrderable publtc services from their netghbounng panchayats "The most
deprived panchayats in terms of publtc semces were Ghatgaun Pokharikanda; Tatapam and
-Taranga, T-hts deprivation was evident in terms of the amount of -pubhc capttal as well as the 7o

“flow of services from the,neighbo‘uring pan_chayats. |

1

-"Apedatle (1978) & That. et. aI (1985) show that the cropping - mtensrty in ‘
' Surkhet District is close to 200. So, it was felt that the densely cult,rvated area is
' _the real rcpresentatton of the sntuatton : .
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The decrsmn in selectmg between Tatapam and Taranga was primarily an
\
admmrstratrve ‘one. Stnce both panchayats are slmtlar in almost every respect Tatapam was
chosen because of its accesstbtltty In the final analysrs the panchayats selected for: study

: wrncluded Tatapam Ghatgaun and Pokhankanda as the less developed Panchayats and -

. Ramghat. Dasrathpur and Sahare as the developed Pancha-yats.

D. Definition and Measurement of -thev Variables ‘ : B
" This sectron concerns the defmmon and the measurcment of the vanablcs used in this

‘ study

- Definition and MeasurerJen_t_of Private Capital

Defmrtlon of 'anate Capital | v
Thrrwall (1978) suggests that caprtal isa wrde concept and one Whlch requlres ‘
f urther clarification. Usually caprtal is defmed as a. factor of productton In this study, to
'develop a testable hypothesrs and to use the production’ functton approach 10 test the. .
». hypothesrs caprtal was defined as durable factors of productton created from savmgs or
retained earmngs However capital can take tangtble as well as mtanglble forms. For
"srmplrctty, only tangrble caprtal was mcluded in. ‘this study That is to say. the narrow
| deftnmon of capital was applred in thrs study (Thlrwall 1978 Radwan, 1974) Caprtal
-was drstmgutshed from consumptron goods reahsmg that the caprtal ytelds no present
‘utrlrty but helps to produce future measurable income (Kuznets, 1955) The rcparr and
mamtenance cost of caprtal was not mcluded due to the mevrtable problems of" separatmg -
| expendtture between caprtal 1mprovement and rewrrent costs Theoretlcally, that part of
‘repatr and mamtenance cost which increases the lrfe and productrve capacrty of thc
: caprtal is mcluded in caprtal whereas the expenses made in mamtammg the workmg

condmon of caprtal is mcluded in recurrtgg cost. To separate reparr and mamtcnancc cost

o is drffrcult because it mvolves arbrtary value Judgcment Theref ore 1t was decndcd not to

»

' Two days of survey. work. we‘re_'saiIed’by"this' d'ecision. ‘
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include these exp_enditures in capital. ‘Keeping these factors in mind, private capital of the
" farm family was defined as tan’gible productive assets, other than land, having life of

more than one year and which ‘help o increase future agriculture production.’
_Mcasurcment of PriVate Capital - |

Private capital of a f arm family was separ_ated into two categories depending/bn
the timing of its possesion. Private capital accumulated before 198_2 was termed as capital .
stock vt;hereas capital accumulated'from 1982 to 1986 was te_rmed as capital formation. As
capital formation and capital stock include the same durable goods the"definition and the' |
procedure used to measure caprta] formation is valid for caprtal stock For srmphcrty the
common word capitzl Will be used to explarn the: measurement procedure

Capital formation and caprtal stock'ar,e physrcally the same thing, but
ecOnomically mey are dif ferent. Capital stock, a static measure‘o‘f' capital, is mainly
determined by the size of land holding. Capital stock and size of land' holdings are -
positively correlated. Capital formation is the dynamic counterpart of capitai stock and is
determmed by many other factors including the growth rate of public caprtal ‘The
increase in the public capital, by mcreasmg agncultural production and technological
level, stimulates farm families to accumulate private caprtal To. determme the
contnbution of the growth of public caprtal and the level of development to the growth
'of private capital;» private ,capital was separated into (a) prrva_te capital formatron and

(h) private capital stock.

b

Approach Used to Measure Private Capital }
~The four ways of measurmg capital are: (a) the commodity flow approach (b)
the expenditure approach (c) accountmg for the changes in physical stock of capital
approach and (d) aggregate saving approach. Accountmg _for the ‘ch‘anges in physical.
stock o.f capital is colnsidered a better approach :Iin c'omparison‘to the othe’r approaches,
"but requires information on changes in the stockv’of raw materials finished and :
: semi-finished goods, which are very difficult to obtain (Ti\varr 1971) So the |

expendrture approach was apphed to measure capital. The quantities -of all caprtal goods
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- werev measured byvsumming the money payment made by a farm family to acquire the

capltal goods. The. labour devoted to build capual goods was not mcluded assummg a

Zer10 opportumty cost of labour

| -Ad ju"stment f or--the Changes‘ in'~ Prxce
 The value of Capit'al; goods was estimated at eu'rrent prices. For analytical
purposes the valuesof capital goods’were' converted into constant prices bascd-on 1986. In
‘ the absence of a rural consumer prnce mdex the urban consumer pncc index of Ncpa,l
- was'the deflator used in this study Due to the lack of an urban consumer pncc index

before 1964, capltal values created before 1964 were deflated using the 1964 pmc index.

Accounting For Depreciation -
Capital, by definition, is a long lasting tangible assel which is used in the
' productlon process. In the course of tlme capltal loses 1ts valuc So thc proper mcasure
of capital is the present value of capxtal which is diffl erent Q)m its acqutsmon value
The difference is known as deprecxatlon Deprecxatlon is def’ med as: the amount which is
charged against the production of the year to al.low for the fact that equipm'cnt origina'lly
: ‘.charged to capttal account has become older more worn and perhaps more obsolctc
durmg the year (Feinstein, 1965). Slmtlarly the UN. (1953) def ines deprecxauon as " The
decrease in value at currenl prices o f durable phys:cal assets. Alternattvel 'y, itis o ﬂen taken -
to represent the present cast of replacmg the current loss in the economic worth from wear
and tear and obsolescence of phys:cal capltal " However -it is a process of allocatton not
of valuation. Deprecratton for the year is the poruon of the total charge under such a
system that is allocaled to the year" (Radwan 1974)
There aré several methods of vdeprematmg‘capltal. All the methods are a.rb'itrary in
the sense that no single method has been generally accepted by economists However the
© most widely used methods are straight line and reducmg balance The rcducmg balancc
method was used f of the f. ollowmg reasons: ,
1. “This method treats capital asthavmg a certzu'n positive value uniil it is completly.

'discarded, which seems reasonable especially in a devclo'ping_ country like Nepal.
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v 'In this approach the value of caprtal is deprecrated ina decreasmg trend That is, the

s value of capttal 1s deprecrated in progresswely smaller amounts in successive years.

| 3. Thts method, contrary to the strarght line method, avoids-the sudden change at the

.

end of the assumed life of the capital from a constant depreciation to no depreciation
at all. o S o
For computat?fal purposes Doll and Orazem s (1984) formula presented below, was
adopted f or this study . '

P = Purchase Price of Cap'itall.

k = Rate of Depreciation of the Capital.

n = Number of Years of Possesion of Capital.

D= 'Depreciated Value of Capital. , - \

D = Pk | o

Privatescapital in th‘is- study is composed of , (1) home and home extensions, ’(2) '

animals (3) agricultural tools, (4) construction and addition of the irrigation facility '

- developed by a farm famrly (5) cow- shed (6) orchards (7) land"development, (8)

fences: al; (9) drinking water facilities developed by a farm f amrly

As the capttal goods are of a heterogeneouc character the rates of deprecratxon
and method used to estrmate d1f ferent types of capital goods were as. follows
Home and Home Extensmn. In general homes and home extensrons are mcluded in-farm
caprtal. Homes in therural areas-of ,N_epal m partlcular are used as barns, cowsheds, |
storage and for c‘om.modity processing as tvell as for basic housing of farm labour. The
total money spent by a f arm family to build and extend the house was defined as capita'l.'

.

The rate of deprecnatron used to convert gross value of home and home extensron capital

10 net value of home and ‘home extensron was two percent

Animal: Usually anythmgnthat,‘has a natural growth rate is not included in capital. In this

- study it was decided to include cattle, horses, and mules because they function as capital.

These functions include manure, draught power and transport.
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: The money spent by a farm f amily to buy animals in 'tfetween 1982 10'1986 was
defined as capital formation. Goats and poultry were not included as capltal The home:
born animals were ngt included in capntal and the momes spent on ammals were not
depreciated. Animals purchased prior to 1982 vt(ere considered to be infertile and or 100 |
old to be pro.du.ctive‘.‘ These measures were taken to not over or under. estimate the
.monetary value of 'animal capital. As the animals purchased prlor'to 1982 were' considered
unproductive, there was no capital stock in the f orm-of ‘animals. |

‘ ()f_c‘hard: Monies spent by a farm family to plant orchards were defined as capital
formation. Orchard plantation constitutes landdevelopment which is included within the
definition of capital. Similarly to anlmals money spent (o plant orchards prior to 1982

" was not counted Considering the natural growth of plants, the moncy spent to plant
- orchar_ds was not depreclated. The money Spent to plant orchards prtor to 1982 was not -
counted, so there was no capital stock in t-he form of orchards. 7

~ Agricultural Tools: Money.spent_' by a farm family to buy agriculture to‘ols was defined a"s

.capital. Agricultural tools are made and repaired by a blat:ksmith, to whom f atm f amil,ics‘
pay a certain retainer o an annual basis. The pay.‘men't is usually"madc in "kind". In this
study "kmd" was converted into money One third of the payment made to the

” blacksmith was mcluded with other expenditure on tools. Ten percent was the rate used to |
deprecxate the gross value of agricultural tools.
Drainaée:-Money spent by a farm 'family to‘improye land drainage was defined as capital. |
The rate used to depreciate the gross value of drainage was twenty percent, in recognition
of the use of wood and the rate of sxltauon associated W1th the extenswc soil erosnon in
the Sewalik and Mahabharat hills. | |
Threshing Floor: Money spent by af arm f amily to construct a thteshing floor tyas

- - defined as capital. The gross value of a threshing floor was .depreciated at the tatc of two

percent. _ , |

Cow-shed: Money-spent by a f: arm family to l)uild ‘a cow-shed was def lned as capita.l. The

rate used to depreeiate the grossvalue of a cow-shed was ten percent. y

* Land Development.' Money spent by a l”ar’m f ami‘ly‘to develop their land Wasv-dcf ined as

A
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: caprtal Mainly money spent by the f arm famrlres to level, to terrace and to contour the
land were mcluded in l.hls category of capital. er percent was used to depreciate the gross
money spent in land development |
Fences: Money spent by a farm family to construct fences was ‘defined as capital. Two '
rates five and 'twenty were used to depreciate the Bross value of fences “The gross value "

‘ of f ences made from stone was deprecrated at the rate of five percent and the gross value
cof f ences made from wood was deprecrated at the rate of twenty percent ’ ‘
Drinklng Wazer Faczlzty Money spent by a f arm famrly to construct any type of drmkmg ’
water facility was defined as capital. The rate of deprecratron used to depreciate the gross
value ol‘ drinking watet acilities was ten ‘percent. ‘ |
* .
- Definition and Measurement of Public Capital ‘ |

‘D'eﬁnlz_ion of Public Capital: Social and economic goods and services. created partially or fully

by the government, f unctioning,as intermediate goods in agricultural production and capital

formation of t_he farm f amilies which, can be used by all tarm families without any restriction

were defined as public capital. _ | |
- The use of public capital is not restricted to anyone. However in practice, public

capital is "u'sed bbqu'by people‘ f arming in the 'vicinityvof the public services. Thus the

. opportunity cost: of public capital to provide ~services to an- additional farm family in'a certain

regron 1s zero, whereas it is posxtrve between the regions (Boadway, 1973) That is, public

caprtal has a pOSl[lVC cost attached 10 it. Whether the cost of public caprtal is higher than its

“benefit in a regron may be deter_mmed by calculatmg its socra_l rate of return.

“Composition of Public Capital: Items listed in Appendix v were considered as public capital in

this study Out of that list only certam lypes. of publrc capital were in existence in each of the

] six diff erent panchayats The com nof public capital was drfferent for each selected

) panchayat The number- of publrc capital )n the panchayats is reported in Appendrx V.

' Measuremem of Publtc Capital: The value of public capital was in current prices The, current

value ot' public capital was converted mto a constant value at 1986 prrces The urban

‘ consumer price mdex. wa\the deflator used to convert the current value of public caprtal 1nto .
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a constant value based on 1986. The value of public caprtal was deprecrated at the rate of fi ive

- percent using the reducmg balance method of deprecxatron

Definition and Measur,elnent' of the Other Variables
| This section concerns the definition of other variables. used in this study. Thcy |
,includev' | | o
Farm Family: Farm Famrly was defmed as a group of people sharmg the same kitchen
: regardless of any relatronslup (Table 2. 1) . 4 ‘
Land Land was defined as the total area of prrvate land cultrvated by a farm f amlly. :
}i regardless of its ownershlp and quallty (Table 2. 1) . _
' Lttergcy: The head of the farm family was consrde_r;d/yliterate if he or she eould read and

write Nepali (Table 2.1). | | b

Total Value of Agricultural Product: The monetary value of total agricultural"product at 1986 .

prices was defined as total value of agricultural préduct. The prrces of the agncullural

products were the local prices in the month of Nov. /Dec 1986, collected by the author (Tablc '
2.1).

. -
~

CaSte' Brahaman Clrh‘etris' Baisaya .and Sudra are.the main castes in the hicrarcy iof Nepal.
fTradltronally Brahaman and Chhetns are the ‘most mfluentral and wcalthy people in Ncpal
and they are much more: concerned with their econcmic well -being (Bista, 1976; Hildreth,

.- 1986).In this study the farm famrhes were divided into two groups according to their caste.
- The farmers belongmg to Brahaman and Chhetris caste were def ined as uppcr caste l“ armers
and the rest were termed as other caste farmers (Table 2 1).

: Croppmg Intensuy Croppmg Intensrty was defined usmg Joosten's definition ol Intensrty of .
_ Rotatron(R) of cultrvatron 10 . So, croppmg mtensrty for this study is equivalent to the

- number of years of cultivation (whrch was always one in thlS study) multiplied by 100 and '

drvrded by the length of the cycle of land utrlrzatron (whrch was onc.or less than one

* The data were collected on a per farm. famrly basis, so all the data are’ in pcr
- farm family basis unless stated otherwrse : . '
‘ ‘°Adap_ted from Ruthenberg, (1976). _
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depending upon how many times.and ho_yv much land a farmer cultivated m the calendar year
1985/86). Most of the farmers in the study area practiced intercropping. but intercropping
was not consrdered m this study, as " itis ha;d to use this forr_nula Jor inlercrapping,syszem“:
| (Ruthenberg, 197, p.16). & o -
Saving Ability: Savings of farm families were expected to reflect farmA f amilies' ability to -
accumulate caprtal In the absence of bankmg facrlrtres and f ew alternative mvestmcnt
‘.opportumtres it was assumed that the farm families store their savings erther m consumer
durables, mainly in the form of precrous metal or in the f orm of land rrghts So savmgs in
: thrs study was proxied by the monetary value of consumer durables purchased and the moncy

spent to buy land rights from 1982 to 1986 Durables included ornaments and utenslls Money

spent to educate childern in the calendar year 1985/86 was also- mc]uded
E.Data Collection

 Sources vof: the Data
v Primary as well as secondary ’sources were used f or data./Secondar-y'sourccs were uscd
" for inf‘ormation on the geophysical condition of- the panchayats public ‘capital public
expenditure and the size of land holdrngs The source of the rest of the data is a sanfple

survey conducted by the author

Collectron of the ‘Secondary Data .
The geophysrcal condition and the polrtrcal and admrmstratrve boundrres of the
panchayats were analysed with the help of the maps publrshed by the Topographtcal Survc,y"

. Branch of. HMG of Nepal and ‘maps published i in various pubhcatrons of Kenting Earth
Science Limited, Kathmandu Nepal. The Local Development Of ficer's of fice provided the
mformatron on the physical exrstence and the value of public capital in all thc panchayats of
the Surkhet Drstrrct of Nepal 'I‘he operation and maintenance cost of publrc caprtal facilities -

‘ were collected from vanous government off ices of HMG located in the Surkhet Drstrrct of

Nepal. Informatron on the contnbutron of the people in the formation of public caprtal and '



the e)ttent of the services provided by the public capital Were gathered from the local leaders
and knowledgeable persons The size of land holdmgs of farm families were collected from the

' 'record book of the Land Tax Office of the,Surkhet District of Nepal

Method Used.to Collect Primary Data | .
The primary data was collected using personal interviews of a random sample of farm
families. Collection of the data ‘began on February 3,‘1987. 'It took one month to complete
| seventy one inter’vi_ews. All‘interviews were done' by the author. . |
In this study ‘far.m' families having only 0.35 ha. to'2 1 ha‘ of land holdings were
sampled The study was confined to this specrfrc group of farmers because of the controversy
~ of the size neutrality of new technology mtroduced m developmg countries. Or} the one hand
Hayaml (1981), Hayamr & Ruttan ( 1985) and the advocates of . the green revolution have
argued the size neutrahty of new technology mtroduced in developmg 'countrres On the other
~hand, the crmcs of the green revolution argue that new ‘technology mtroduced in developmg
_countries is btased towards big farmers (Wharton, 1969; Johnston & Cownie, 1969; Falcon,
1970) S the data collected from farm families havmg 0. 35 ha to 2.1 ha of land holdmgs '. ]

xpected to avoid size non neutral dnstrrbutronal effects of pubhc capital on prtvate

o capntal formation and agrtcultural productxon -
The farmers interviewed were selected from a list of all the farmers within the size. -

range and known to farm in the panchayat. The specific respondents were selected by lottery

s &

drawmg The list of the farmers was prepared with the help of the land tax office's record
book of land holdings. In total, elghteen respondents from each panchayat were chosen by
Ausmg ‘the non- replacement method of random samplmg Out of the etghteen respondents in

| each panchayat the first twelve were the mam candrdates selected for mtervxew whrle the
other six were chosen only for replacement purposes. In all the panchayats except ‘Tatapani at
least one alternative respondent was interviewed. The alternative candidates were used, when

‘ one of the first twelve candidates was not home or these candidates were not eager to prov-i_de

- information.’
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The que'stionnairewas composed of nine sections Included in these sé’ctiohs were
questrons addressrng brographrc information, prrvate caprtal f ormation, agrrcultural .
productron adoptatron of modem technology. nvestment in consumer durables and valuable
metals the use of publrc capital, attitudes towards publrc servxces a farm famrly s
contribution to the formatron of publrc capital, and sales income from f. arm products as wcll
. as monetary mcome from other sources. ‘ _
‘ ‘ The questfonnarre is in Appendrx X. In the month of Nov. 1986, a 25 day long visit \
~ was made in various panchayats to pretest the questronnarre and to determme the flow of
services f rom publrc capttal among the panchayats The pretest of the questronnarrc mainly
.showed that the f. armers would not or could not teport therr sales and savrngs records over
~ five yearsﬂks a result, the ml‘ormatron on sales income was collcc:ted only for the year
1985/86 |
The orrgmal rntentron was to scale the servrces provrded by the government into five

© categories by the level of satrsf action provrded However pretestmg revealed that a change in

.scale would be necessary because people had no. rdea how 10 scale the servrces. The scalc was.
o reduced to three categories including: satisf 1ed not satisfied and do not know.
A “The pretest of the questronnarre also pinpointed specific problems in the question '
format. The detail of the question about the use of fertilizer was reduced because pcoplc.werc
. confused by the questron It 'was found that the use of inputs in agrtcultural productton like
the use of parrs of oxen and labour, had to be asked on an mdrvrdual crop basis. Thc list or
the agrrcultural tools i in the questronnarre was also changed because some of the tools used by

-

the farmers were 1mtrally excluded from the questronnarre and other tools mcluded werc not in
use’ | | }
| The questronnarre proved lengthy as.on average it took two and a half to three hours
to complete a single questionnaire. Even though the questronnarre was in Nepali, the farmers
vof ten had difficulties .understandmg some of the quest_rons. Consequently many questions .

: required further clarification. Possible distortions arising in the clarifications were minimiscd
'because all mtervrews were carrred out by the author ‘Most of the f. armers were eager to know

about the interviewer and why the mformatron on their srckel hoe load carrymg ropc.

e .
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husking machme mat and other thmgs was needed Basrcally the farmers were not prepared

to answer these questrons s0 it took longer than expected. It was especrally tlme consuming to
/ collect inf ormauon on agncultural todls ‘Quesuons such as the number of tools, the pnce of

tools, time of possessron of tools, and durability of -the tools turned out to be the most -

comphcated quesuons Approxrmately fifty percent of the time was consumed by this

Pamcular secuon - o /—’\

F. Pooling of the Data, Estim{atiyon Procedure and Test Statistics

_ I;uoling of the I_)ara _ oo |
In this study ’mé data were collected in six dif’ ferent panchayats. The panchayats

: representcd the‘devel()ped and 'less developed'regipns. To perform the quanritarive analysis.

' comparing the regions, the panchayat data had to be pooled for each reglon. But datacan be
pooled if and only if t.he datar{elongs to the same population. 'To" test _wllether the data
l)elongs to the same populatiOn or not, the .Kc:‘)lmo'gorov-Smirnov (X-S) two samplet‘est was
applied. |
| The K-S two sample test is,an‘omnilrus test because it is sensitive to all types of
differences (viz_' difference in'eentral tendancy, dispersion, skewness, kurtosis) in the data |
(Siegel; 1956 ; Daniel, 1978). The K-S two sample test examings the similarity between the
cumulative frequency distribuiidns of the data.‘ The reasoning behind this test is th'at if the
two .samples are drawn from similar populations (or from similar distributions) their
cumulatwe frequency distributions should be srmrlar If the cumulatrve frequency drsmbutrons
of the samples are too far apart at any pomt except for random deviation, “this suggests that
the samples are. not from the same populatlon distribution. ,

The K S test was selected because the K-S test is powerful in comparrson to the

".‘Xz-test Median test and the Mann- -Whitney test for small samples (Siegel, 1956).

The K-S test may be apphed to small as well as to large samples The small sample

: 'test is applncable when the number of observauons in both of the samples are equal and are

less than ,40..In our study, the sample size in the developed and less developed regions were 36

hG
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and 3§ respectrvely In this study, droppmg one observatron from developed regron the small -,

sample test was applied to test the srmrlanty of the data. 'I‘he procedures used to. apply K-S

small sample test will be outlined in bnef . S ?

" K-§8-Small Sample Test: The followmg steps were taken to apply the test.

1. The two set of samples, that were gomg to be compared were tabulated using the same
class interval.

2. The cumulative f requency distribution table was made for each sample.

‘3. . The dtf ference between the cumulative f requency drstrrbutron of each sa‘r?r‘tplc in cach class

interval was taken
4. The maximum differenee between thejcumulative frequency distribution of lthc two
samples was located. This was the observed diff erence between the samples' |
5. A one tail as well as two tatl test may be applied. However in this study the two tail test
© was applred because we dld not have any idea about the dtrectron of the drf ference in the
_ data, asexplamed below. In the two tail test, the absolute dif f erence between the
| cumulatrve frequency drstrrbutton of the samples is campared with the cntxcal value, o
test the slmrlanty of the samples : : . . B
. Symbolically:
,Snl

‘Sn2

D = Maximum observed difference, i. e.

D=]|s

Cumulative f requency distribution of the 1st sample.

il

Cumulative frequency distribution of the 2nd sample.

nl SnzI |
C = Critical thf erence, pr&duced by Slegal (1956) was used to make decrsron

6. One percent was the level of significance chosen in this study.

7. The martimumiobserved difference 'is compared with the critical value.

8. Decision Rule: If the maximum observed difference was less than the critical difference,
the samples are similar (i.e. samples are considered coming'vf rom the similar population)
and vice versa | ‘

A mean test also was applied to determine the existence ol‘ dtl' f erences of the vanables in

terms of thetr mean values. The test statistics were applied to test the mean valuc of the
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' vavriables between .the panchayats within the regions and Betweenl the regions. To comparé the

: mcﬁh_ value of Lhe -variavbles between pai)cthats witﬁin the regionv, the small sample mean test

. was used Aé_nd thé large sample méan test was used 10 compare the mean value of'the“v'ariables

between the.regions“‘. |

" The rcéults of the K-S and Mean Test (table 2.2):

1. The results of the K-S tests suggest that the collected data, within as well as between the
rcgnon~ belong to the same populatlon ' '

2. The resulls of the mean test suggest that the mean value of the varxables w1thm each
regxon are cqual whereas bétween regions they ‘are not.

3.. Two th;ngs are clegr f\rom these results. The data from the three panchayats -withh;c?ch
fcgion'come from th’e same population and have éimilar éharactéristics so they mé}z"}ae
poo]ed to perform further analysxs The data for both - reglons come. from the same

populauoné but the means. for all variables are different. Therefore a comparatxve study

belween Lhe reglons ma¥ be perf ormed

Y

" Adopted from Mason, (1978. p. 305)



" Table 2.2 Kolmogorov-Simirnov and Mean Te
- Surkhet District of Nepal 1986.

st of the Variables to Pool the Data within the

Paﬁchayat or Region

Variables K -S-Test T-Test
' Compared - g
* Number of 1VC2VS3 Similar Similar
Family Members 4VS5VSe6 Similar Similar
’ . ' 1,2,3 VS 4.5,6 “*Similar Not Similar
Size of Land 1VS2Vs3 Similar Similar
holdings 4VS5VS6 | Similar Similar
1,2,3VS 4,56 Similar Not Similar
. Savings 1VS2VS3 Similar Similar
4VS5VS6 Similar . Similar
1,23V84,56 Similar Not Similar
Recurrihg Cost 1VS2-vS3 Similar Similar
. 4VS5VSe - Similar . * Similar
1,2,3 VS 4,56 Similar *° -~ Not Similar
Capital Forma‘tioh 1VS2VS3- Similar 'ASimilar, .
Co - 4VS5VS6 Similar . Similar
1,2,3V§ 4,56 Similar Not Similar
Capital Stoc‘k 1VS2VS3 Simildr Similar
: 4VS5VS6 Similar Similar
1,2,3 VS 4,5,6'. ‘Similar Not Similar-
Total Yalue of 1VS2 VS3 Similar Similar
Agriculture Product 4VS5VS6 Similar Similar
' 1,2,3 VS5 4,56 Similar Not Similar
Labour used in 1VS2VS3 Similar Similar
Agriculture . 4VS5VSe6 Similar _Similar
: ' 1,2,3 VS 4,56 Similar- Not Similar.
Cropping 1VS2VS3 Similar " Siriiifar
. Imtensity 4VS 5VSe6 -Similar Similar
1,2,3VS 4,56 Similar Not Similar -
Source: Survey Results. - v . 1= v 2 = Ghatgaun
Significance Level = 1% =~ . "+ 3 = Pokharikanda 4 = ,Romghat
o ' -5 = Dasrathpur . - ' 6 = Sahare
A



Estimation Procedure
In this study public capital was considered as the' main source of agricultural growth
and devclopment. On the one hand public capital was_ considered to stimulate private capital
f ormation of the farm families. On the other hand public capital was considered to increase -
agricultural ‘production. Should th'is.dual contrlbution of public capital in theory be supported

by the evidence, publrc expendtture on public capltal may be economlcally ‘benef: 1c1a1 in terms

of 5 rate of return. Private: caprtal formation and agrlcultural productron of the’farm

‘f amn]tes‘ in the developed and less developed regrons of the Surkhet Drstnct of Nepal were .
compared to determme the contrlbutlon of pubhc capltal to prrvate capxtal formation and to
o vagncultural productlon The socxal rate of return of publrc expendrture in publlc _capital was

* .. calculated to determine the econorrmc rationale of publrc expendlture in pubhc caprtal

The productxon f unctlon approach of mdmg the sources of growth pnmarrly

o :developed by erlxches was the techmque used in thxs study The unrestrrcted Cobb Douglas

' vproductlon function is the usual f unctlonal form used to apply Griliches techmque (Akmo &

R Hayami, 1974) The Cobb Douglas production function was selected for the f ollowmg

. reasons: DR R S ', o .

"l:’.v . In companson Lo the lmear quadratnc and semi- logarrthmlc functlonal form the

| _ logarithmic form of a Cobb- Douglas f unctron had a better fit.
2. The estimated parameters are the elasttcmes of the dependent varrables with respect 10 the

lndependent vanables Wthh are easy 1o mterpret

- 3." The return to scale of the productton process can be determined by addmg all the

-estimated parameters

~

4 The requrred transf ormation of the data to loganthmrc f orm preserves the normahty of

“the data whnch is a desxrable character to use regression analysrs (Tmtner 1944)
5. ‘The constant productron elasttcrty of output implied in Cobb-Douglas functtonal form :
‘while one of the drawbacks of [hlS functronal form, is not a critical hmrtatron especrally
.m the short to medrum Tun analysrs (Nelson 1964) _ ‘
| The Cobb- Douglas productron f unctton used to est1mabe both prlvate caprtal e
formation and agncultural productlon can be expressed as f0110ws
‘ ?h : -

. ’ ;?3'” v



LogY A + LogX +onet a LogX
When used as the agncultural production f unctton Y 1s total value of agrncultural
~output and X Aare f actors of productron where i i runs from 1 to n. A is a-constant term and
a; are output elastrcxtres whlch have to be estlmated
 Inthe pnvate capxtal formation equation, Y represents the total value of private‘
capital and X. are the factors that 'determine the f ormation'of privatc capital A and ai -are
the constant and the elastrcmes of prtvate caprtal wrth respect o thc correspondmg
i rndependent variables. » ‘
| Ordinary Least Square (OLS) was the tech‘n'i"que used to idetermine- th.e rclatlonship
betWeen the dependent and independent vanables An mtercept dummy vanable was mcludcd
in the regressron equatlons to compare private capttal f ormation and agricultural producuon
of the farm f amtlles between the developed and the less developed region. Slope dummtcs were
included to compare the contrrbutlon ol‘ the mdependent varlable to the depcndenl varlablc
between the .developed and less developed regtons
Fmally, in an ef fort to determme the margnnal productwrty of public capital the

contrlbuttons of pubhc expendtture to prrvate caprtal f ormauon and agrlcultural producuon
were calculated The method used to calculate margmal productrvrty is. srmxlar to Gnhehcs -
(1964) rr%thod The elastrcrtles of prrvate caprtal f ormatlon and agrncultural productlon thh ‘ .
respect to value of publlc capltal were used to calculate the contributions. T‘#was done '
assuming _that- public capital was created due, solely to publicv cxpenditure. The contri,bution of
public'expenditure' to private 'capital formation was inserted as a data point in the estimated
agrlcultural productron functron This measure was taken to find the’ contnbutton of pubhc
‘ expendlture to agncultural productlon via private capital f ormation. As well, the contnbutron
of public expendrture to agrrcultural productlon and the contrrbutlon of public expendlturc to
' agrrcultural productlon via pnvate caprtal formation. were added o f md thc total contnbutron .

[
of pubhc expendlture to agrrcultural productron
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Test Statistics
“The results derived from OLS technique are reliable and efficient if and only if the
estrmated regressron equations fulfill the assumptrons of the OLS The main assumptions of
: OLS are: | , V'
1. The d'ependent variable bears a causal linear relationship with the independent ‘variable.
| 2. The systemauc variation of the dependent variable is explamed by the fixed. rndependem
‘ variable. Thus the mdependeht varrables by assumptron have no probability drstrrbutron
whereas the dependent variable holds a normal drstrrbutron with respect to each
.-,‘mdependent varrable .
3. The disturbance terms afe ‘independent of'each other i.e. lack of autoc'orrelation.v ‘
- 4, The varlance of the drsturbance terms are constant, j.e. no heteroscedastrcrty
-85, The mdependent variables are mdependent of each other i.e. no multlcollmearrty
' The linear relationship between the dependent and all of the rndependent varrables
‘ rncluded in the regressron equatrons was tested wrth the F -test. Frve percent was chosen as the
. level of srgnrf icance. |
" The dependent variables in thrs study were value of prrvate capltal formatron and total
' value of‘agrrcultural productlon The normahty of both of’ these variables was tested usmg the :
Kolmogorov- Smrrnov one sample test. The drstrrbutrons of these varrables were found to be
. v normal (Appendix VII). :
| In cross section‘al data the problem of .autocorrelation is very 1are, but it can not be
totallyruled out. The Durbin-Watson test was applied to test the problem of aurécorrelation
" in the regression equatron The problem of autocorrelatlon was not detected in any of the -
estrmated regressron equatrons The observed d- statrstrcs were between 1.9 to 2.27.
A Goldf reld-Quandt test wa-s »used to test the problem of heteroscedastrcrty in the
‘ estrmated‘ regression equatrons The test was applied to all the quantrf rable vanables The

' problem of heteroscedastrcrty was not found wrth respect to any of the 1ndependent vanables .

"The- mdepen ent varrables in growth models can hardly be mdependent of each other,

$0 in a strict sense m trcollmearrty is an unavoidable problem However the: problem

\ becor_nes serious when the estrmated regressron equation results in conflicting information, like -
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high R? along with low t-ratios of the independent variables, or significant F-values where all
of the mdependent variables are insignificant. As there is no direct tesr of mulucolhneamy
mdrrect methods were used The correlalron coeffi rcrems belween the mdependcm vanables
were estrmared 'to test statistical significance of the association between the independe’m ‘
, varrables The independent varrables land and labour, and land and public capital i m ‘the B
agricultural producuon f uncuon were found to be signif 1camly correlatcd (Z lest at 1%)
'Srmrlarly, the mdependent varrables public capital and capital stock, and savings and capual
‘stock were srgmflcantly correlated (Z-test at 1%), in the prrvate capital f ormation»f unction
(Appendrx VII). Even though two sets of WO varrables in.each regression cquauons were
f ound s1gmf icantly correlated to each other the estrmared regression cquauons did not provide
conflicting test results. For thrs reason the estimated coef ficients of the regression equauons
“were considered to be efficent. ‘
The'signif icance of the hneon'ventional variable, public cépital in private‘capilal
fi ormatron and agrlcultural productron f unctlons was tested using the F- lest of thc increasc in
| R2 due to the mclusron of public capltal in the regressron equauons In the esumatcd
.regressxon equatlons publrc capltal was f ound to be a srgmf icant varxable
‘The dummiy variable test was applied o compare the developed and less dcvclo_pedv 5
regiorrs ’ . |
The explanatory power of the mdmdual mdependem varlables in the esumalcd

Tegression equations was tested usmg the t-test.



- IIL Theoretical Discussion and Model Specification

A. Introduction |
* Capital faccumulation has been viewed as both the cause and 'effect of economic

growth-and development. Accumulation of capital represents wealth and is an indication of
econ.orn‘ic development (Carnicross, 1962b). Capital formation is also a sou.rce of economic
growth (Denison, 1980; Carnicross, 1975): Capital,is formed and accumvulated-by both private
intere‘;ts,and'by societies. The. process of capital formation has consequently 'beena' matter .of
'considerable study, esoecially since the industrial revolution. Theories and hypotheses on the
sitbject have been extended beyond industrialised- econor‘nies to form the basis for policies of
agricultural a'nd rural 1dev.elop'ment of subsistence _economies. The f ollowing review of :
_literature is directed part-icula'rlyrat t 'e hypotheses that f0rmation'of canital by society in the B
form of transportation, cornmunication, edhc_ation' facilities, he'alth, water and agricultural
extension servic'es' stimulates 'p'rivate capi_tal'forrn_ation by farm families. The review produces

a brief historical perspective and is confined to the relationshin between public.and private

’

" capital.formation.

| ‘ B Hrstorical Perspectlve of the Role qf Caprtal in Economrc Development
- - The role of caprtal in development has been analysed in three different ways
Economrsts analysmg the role of caprtal in developed countnes usually analyse 1t at the
nauonal level. ln contrast economrsts analysing the role of caprtal in developmg countrles
normally analyse 1t at the sectoral level A thrrd group of: economrsts have analysed the role of N
»_publrc capnal in producuon The Classxcrsts Mamsts and the Keynesxans belong to the f irst
’ group The second group is compnsed of Balanced Growth theonsts Unbalanced Growth
theorrsts ‘Dual- Economy theorists, and Mrmmum Eff ort theorlsts Economists like Prngu
. Meade Schultz, Griliches and Antle to name a few are in the thrrd group.

Classrcrsts Marxrsts and Keynesxans whrle having diffi erent explanatrons end up ‘with

o srmrlar conclusrons as to the role of caprtal in economrc development They conclude that -

capltal is the most. 1mportant factor in economrc development, but in the long Tun; caprta-l wrll‘v

[T
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cease to contribute to economic development. Ricardo argued that this was due to the law‘ of ’
diminishing returns in agriculture. Malthus predrcted a srmilar result with his theory of
population However Marx predicted that the economy depending: upon the market
mechamsm was bound to collapse in the long run and caprtal would cease 1o contribute to
development 1 - Keynesians, in believmg that the margmal effi 1c1ency of capital will tend to
'zero also predrcted similar results. Long run sustamed economic growth and devclopmenl
accordmg to all of them was possrble only wrth technologrcal rmprovement They also argucd
that capital accumulation is possible without technological rmprovemcnt but tcchnologrcal

_ improvement is not possrble wrthout caprtal accumulauon ‘

Lewrs (1958 1963) pomted out the exrstence of a dual economy in dcvelopmg
countries. Agrrculture a subsrstance sector, and industry, ‘a modern exchangc scctor were
viewed as two distinct sectors In typrcal underdeveloped countrres the agricultural sectOr is
equipped wrth an unlrmited supply of labour in the sense that the margmal productivity of
ylabour is zero or even negative. Under these circumstances Lewrs predrcted that the capital
generated in the mdustrtal sector plays the mam role in economic devclopment Rams and l~c|
' (1961) have explamed the three stages of development ina dual economy and the role of
| capital in economic developrnent Rams and Fei s first stage is srmxlar to Lewrs S vrew of thc
dual economy In tHeir second stage, Rams and Fei suggested that the supply of labour to
mdustry is not unlimited while their thrrd stage focusses on the adverse terms of trade faced
"'by the mdustnal sector The adverse terms of trade accordmg to them can be avorded only
._by mvestmg in the agncultural sector. Jorgenson (1961) believed that only the agricultural
. vsector would _experience a_positive margrnal» productivity of labour. Jorgenson ruled out thew
‘e)tistence of zero and 'negative marginal productivity oi | labour in an agricultural se'ctor
primarily as a result of the outmigration of labour from agriculture to the industrial sector.-
Moreover he al_so advocatedﬂinvestment,in the agricultural sector to avoid the adverse effect of
outmigration of 1abour from.,the_ agricultural sector to the industrial sector.

The economic setting and the f unctromng of the economy were vrewed diff ercntly by B

economists All beheved that outmrgratron of labour from the agricultural to thc mdustrial

f’?Marx s view is 'valrd only for a capitalistic? system.



sector was essential to development andvinevitable.' Jorgenson, Ranis and Fei argued that m 4
the absence of investment in the agricult'uralvcector', _outmigration 'of labour from the -
agricu_ltural sector to the industrial sectorvwould have a negative effect on agricultural
production: The result would be a reduction of industrial growth as a result of its dependence

on the agricultural surplu‘s; Thlese'economists advocated investment in the agricultural sector
for economic growth and development. | |

The balanced-gr'owth theorists were in favour of simultaneous inveetment m all |
sectors of a country. Balanced growth theorists (mainly lioSe‘nsteir’t-Rodan and'Nurk'se)' |
belrcved in creatmg adequate demand for the newly produced goods and services wrthm the
country. Scrtovsky and Flemmg also advocated the balanced growth doctrme assuming "that _
.  the reIallons_hlp between industries is for the most part complementary, the limitation of factor |
supply ensares that that rela"tlonsh‘ip is for‘ the rnost‘p-art competitive" (Fleming, 1963, p. 279)‘
',Lewns” was in favour of the balanced -growth doctrine to mamtam equrlrbrmm between the
' agrrcultural and mdustrral growth. Lewrs recogmsed the mterdependence between agriculture
and mdustry in economic development and thus advocated mvestment in both sectors. |

The unbal_anced growth theortsts arguing on pra_ctrcal and theoretical grounds,‘ dispute .
the balanced growth doctrine. According to Singer"' the resources required Sfor carrying out.
the policy of balanced growlh are of such an order of magnttude that a country dtsposzng 0 f
such resources would in fact not be underdeveloped ‘He concludes the theory is premature
rather than wrong (Quoted by Htggms, 1959, P 400). Hrrschman (1960). thinks the balanced
growth theory is the’oretically wrong. He states "M y principal point is that the theory fails asa
theory of development DeveIopment presumably means the process of change of one type of
- 'economy into some other more advanced type (Hrrschman 1960, p. 51) Even though
unbalanced growth theorists dtspute the balanced; growth doctnne, their solution also rehes on
investment;. only the magnitude is different. | _ | »

Nelson s (1956) “low- level ethbnum trap and Lerbestern ‘g1 "mrmmum effort

"L

‘ ,thesrs rely on srmtlar supposxtrons Accordrng to them a minimum percentage of the nauonal

 YBased upon ,Higginfe -l1959) ) su'mmary.
- 1 Based on Higgin's, (1959) summary..
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income has to be invested to realise a positive rate of economic growth

| | Whrle Pigou (1932) was the frrst economist to consrder public goods as a factor of -
~ production, Meade (1952) formally showed the role of pubhc goods in the productton process

, Meade defined pubhc goods in two ways based upon therr f unctrons wz "atmosphere

, externalmes and unpazd factors of producuon" In his analysrs atmosphere externahtrcs are |
srmrlar to factor augmentmg public goods and the unpaid f actor of productron is similar to

- firm augmenting _pubhc goods (Manning & McMillan, 1982). ‘ ,

The ‘mOdern economists have analysed p’uhlic capital as a f. actor of prod'ucti'on in the

agricultural sector. These studies have taken public capitai'in the form of res(:arch and

education as well as transport and commumcatron Schultz (1953) Gnhches (1964), Pclcrson

}(1967) and Evenson (1967) are only a few ecénomrsts who treated research and cducation as .

a factor of agrrcultural producuon Antle (1983a 1983b 1982) Easter ef al'(1977) and Lrang

B (1981) have rncluded mfrastructure in therr agrrcultural productron f unctron asa f actor of

| productron All these ecqnomrsts drscuss the srgmf icance of pubhc capital in economic

development and advocated investment in public caprtal ,
C. Sources of Prirate Capital Formati.on' ' R .
| ~ The prereqursrtes of private capital formatron by f armers are ability of the farmers, |
-measured by savrngs wrllmgness of the farmers and avarlabrlity of public caprtal to the
farmers In thrs study, acceptmg Schultz S ( 1964) view, the farmers are assumed to make
mvestment decrsrons ratronally The rationality of the f: armers signifies that the f armcrs
‘decisions to accurnulate caprtal depend upon their savmgs and the avarlabrlrty of public

: caprtal That is to say, .the mam source and stimulant of prrvate caprtal formation are savmgs
and public capital varrables respectively. As such, investment theories related to these

, vanables will be explamed below.

Y
|
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D. The Relationship Between Public Capital Formation and Private Capital Formation

leschman s Model
Hirschman accepted the 1mportance of pubhc capttal in economic development based
on htstorxcal f acts. He stated "There can be no questzon whatever that SOC” mvestment is’

essenual" for economic development The sizeable percentage 0 f tolal znvestment occupzed by

SOC investment in all countries testifies o this fact™ (Hirschman, 1960, p. 86). Hirschman's

main objective was tof ind an eff’ ictent and f unctional investment program. To accompliSh his
objective he analysed the relationship between private "cap_it(a‘l‘ formation and public capital
fbrmation He analysed thisbecause he was, fully aware that a country's deVelopment depends"
upon. prxvate capxtal f ormatton He states " Investment in SOC is advocated not because o f zts

dlrect effect on final output, but because it permlts and in facl mwtes DPA to come in"

‘ (Htrschman. 1960, p. 84).

Hirschman distinguishes investment choices in two categories, postponement choices

‘and substitution choices. In substitution choices, decisions are made to undertake one project ‘

- over several options. In postponement choices, the sequence of the projects are decided.

Hirschman was mainly. interested on the postponement choices of investment. To him the

decision making process involving the'fsequence-of projects which should be undertﬁke’n was

1mportant In hlS opinion, underdeveloped countrles are not necessanly poor in resources but
rather they lack the means and abthty to bring .their resources mto play. He argues, the
decision to invest should be made in such a sequence that the economy maximises the benefits
out of that sequence of mvestments \ |

Hrrschman s model is based upon the f ollowmg gssumptrons -
1. 'I‘he relattonshtp between SOC and DPA_ is not techmcally determined.
2. The cost. of producmg any given output of DPA will be the hrgher the more 1nadequate

the SOC of the economy. . ¢

3 Investment in SOC does not enter‘"t-he DPA cost calctﬂatio'n.

”Htrschman termed Pubhc Caprtal as Social Overhead Capttal (SOC) and anate -
Capltal as Dtrectly Productwe Activities (DPA)



Thc functioning of the model will be explained adopting Hirschman's f igure 3in his
book " ?he Strategy of Economic Develoj;ment"‘ (Hirschrﬁan. 1960, P. 87).‘_

Figure 3.1: Hirschman's SOC and DPA Trade-Off

Y
Total Cost -
of .~
DPA Qutput.
.A1\ '
B1
o" St S2'S3 X

.S0C- Avoﬂobuht)\/ and Cost
On the honzontal axis, avallablhty and cost of SOC are measured, whuc the vcrucal
axis measures the total cost. of DPA output at full capacity. Huschman 1s not clear on what
Sull capacity is. Howcvcr it seems reasonable to mterpret full capacuy in terms of pnvatc
capxtal stock in plant and equipment. The a, b c,-and d are cost curves to produce dxf ferent
lcvels of ﬁdl—capaczty DPA output. The a, b ¢, and d curves show thc rclatxonshxps bclwccn
the pnvate cost of producmg diff erent levels of DPA output accordmg to the avmlabxhty of
SOC in the economy. The hlgher cost curve corresponds to a higher glvcn level of mvcstmcnt
“in DPA enablmg a higher level of DPA producuon The : a, b,c,d, curves are ncgauvcly
sloped and. convex to the. ongln because the producuon cost of DPA is mverscly relatcd to
" the avaxlabxhty of SOC OS is the’ mmxmum amount of SOC necdcd asa prcrcqunsuc to

¢ ,
snmulate producers to invest in DPA Even though a, b, c d, look like 1soquants in the strict
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- sense they cannot be considered as isoquants, because SOC 1s neither an input nor an
internalized cost of DPA productton _ | |
~ The cost curves a, b, c, and d are drawn in such a way that the sum of the capttal
cost are minimum at the 45O lme OZ. So, the pomts on OZ represent thecost efficient points -
to produce DPA "The line (OZ)"¢ expresses the ideal of balance growth of DPA and SOC a
bit 0 f each at each step no doubt would result in the greatest economy of the country's
resources (Hirschman, 1960, p. 87) So, the most efflcnent way to use resources to produce
SOC and DPA is along the lme OZ But, developmg countries cannot produce SOC and DPA
sxmultaneously along this lme because they lack the ability to use resources ) efftcxently
Even in developed countries, SOC and DPA. cannot be mcreased sxmultaneously The pract1ca1 }
solution f or developmg an economy is to adopt the postponement choice of investment where
either mvestment m SOC or DPA is postponed. If an economy has "A" combination of SOC
and DPA, and we assume an mvestment was made to produce OS3 amount of SOC The-
mcrease in SOC will sttmulate the people to generate DPA because the productron cost of
-DPA has gone down in the new economxc envrronment If thlS process is repeated, the growth
'path of the accumulauon of DPA will be A A2 B B C C D This method of i vmcreasmg the
uproducmg capacxty of an economy is known as development via excess capactty In the same
manner 1f investment in SOC is postponed in favour of DPA, the growth path of the
accumulatton of SOC wxll be: A B1 B C 'C D1 D. This method of i mcreasrng the productive -
capacxty of an economy is known as development via shortages. As the f mal outcome of both
“investment choxces is the same, Hirschman contends that the demston to invest in either of the
two types of capntal depends upon strength of enterpreneunal motivations on the one hand
and on the ‘response to public pressure of the authorities responsible for SOC on the oth_er
(Hiirsch'r’nan,' 1_960. p.‘ 88). However in underdeveloped countries where litﬂ_e' Or no social
- overhead 'capital is in existence, oniy development. via excess capacity is feasible. Hirschman '
'sta‘tes "...the limits to such a policy are set by technological JSactors, since a minimum amount of |
: SOC isa prerequlstte at any given level of DPA. These Itmtts may sometimes be rather narrow

espectally in largely underdeveloped regtons and areas of new settlement where little or no

. "‘_OZ is not in the text.
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social overhead captlal has as yet been created Nalurally, at thls stage only developmenr via

\

: excess capacuy is jeastble (leschman 1960 P. 94)

The McMillan Model - o~
McMillan (1979) also examined the role ‘of public capital in an economy'” -He argued
that public capital increase production but via other factors of producuon Accordmg 10
McMillan (1979), pubhc capltal are of two types "Goods which are public to faclors and
goods . which are public to firms". In the firs; case: the total amount of public capital is
| avallable for use by any factor of production. Consequemly altermg thc size of the firm does
- not alter the amount of public capltal for the factors to ‘work with. In the second case the
total amoum of publlc capital is avallable for the use of any firm m an 1nduslry but fi irms
. use the same total quantity of pubhc capnal regardless of their size, Doublmg lhc size or the.
- firm halves the- quantity of public capnal per factor used by a firm. . o
The: contrlbutlons of factor augmenting public capltal and firm. augmcmmg pubhc
- capital are dxf ferent in the producnon process. Faclor augmemmg publlc capual ulumaleiy are
Hicks- Neutral in the producnon process as a result of being shared equally by all f actors of
' productlon without ICS[IIC[IOH In contrast firm augmenlmg factors of producuon bccome ”
Hicks non:neutral because they are shared only among firms, not among factors. Thcrcf ore,

the 1mp11catxons for returns to scale are different for factor and for firm augmenting public

capital.

‘.

« - . Public capital contributes both dlrectly and indirectly to the productlon process. Gnvcn
thlS reahzatlon McMﬂlan proposes two types of producuon functions. Fora f actor
augmenting plgbllc capxtal, his pr,oduction‘function is as f o]lows:

- F(NL, AK:R) = 7\F(L KiR)........(1)

=~

there L & K are land and capltal R is factor augmentmg public capual and Nisa S

¢
-parameter which rneasures return o scale.

The producuon f unction (1) takes the fo]lowmg f uncuonal f orm to sausf y the factor |

augmentmg hypothesxs

?’McMillan terms p_ublic capital as Public Intermediate Goods.



F(L, K, R).= F[A(R) L B(R) K]........ @)y
- Where, A and B are parameters determmed by the level of public capltal Wlth constant
“returns to scale, F is linearly homogeneous in L and K. .

The notable thing in equation (2) is -that the contribution of the primary factors of
productlon depend upqn the level of pubhc capital. This identification is important, because
this study intends to estlmate the contribution of publlc capital to agricultural productlon

The firm augmentmg productton f unctlon of Mchllan is similar to Henderson s
(1974 p. 324) general productlon f unctlon which is as f ollows

b'Y—F(LKR) ...... (3) |
Where: Y is ()utput.’L, K and R are labour, capital and public capital, respectively. |
In Et;uation (3) public capital are included as.a 'normal primary factor of production.

McMillan (1979, p. 97) in his concluding remarks argues "It is dsz cult to thmk ofa
convlncmg example of firm-augmenting public mtermedzate goods So, he claims his factor ‘
augmentmg model makes better economxc sense than the flrm augmenting model.

| The role of public capltal in the production process is an unsettled questlon Some
cconomists (McMillan, (1979), Manning & McMillan, 1982) think that public capltalaugrnent k
factors of 'production. Others ‘(Henderson, 1974; Tawada, 19822 & >1982b;.Sandmo, 1972;

Thompson. 1268) argue that public capital ‘augment firms.

E. The Relatlonship Between Savmg and Capital Formatlon = S . B

The capacity to accumulate capital depends upon the savmgs of the farmer (chks
1960, Shukla, 1965). The savmgs of a farmer and hlS capacxty 10 accumulate caprtal are
: posmvely related. In. two different places wnh srmxlar ge@physical and soc10 economrc
condmons the relauonshlps between pnvate capxtal formation and level of ‘savings of the
farmers may be expected to be similar. Conversely, under diff erent ‘geophysical and |
socio-economic conditions the relationship may be expected to dlffer. In this study, the two
.;reé_ions by design of the research are similar in ef\tery respect “only their endowment of public
capital and human behav)our_in economic decision making were different. Under such

circumstances the relationship between a farmer's capital formation and his level of savings in

ar

. . . .
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the two rag}ons prqyides 1mportant mformatron ‘A stronger relatronshrp between a farmer's
capital formationﬁ savings in the less developed regron vis-a- vis'in the developed regton

will suggest the absence of a congenial relatronshrp between private capital f ormation and

public caprtal formatron in the agriculture sector Whereas the stronger relauonshrp bctween a ‘
farmer s capital fi ormatron and his level of savings in the developed region, wrll indicate
correspondance between pnvate caprtal formation and publrc caprtal formation in the -

agriculture sector Therefore explormg the relatlonshrp between farmers' prrvate caprlal

f ormatron and his savmgs should provrde an explanatron of the role of publlc caprtal in the

l’ ormatron of private caprtal for the agng{r lture sector,

jF'. Empirical Situation _ ) ‘ ,
~So far to rg*knowledge the report prepared by ECAFE (1961) and Tara Shukla's

(1968) paper are the only two studies whrch have estrmated the relatronshrp between the level
.of ,tvelopment and prrvate caplta] formatron in the’agrrcultural’ sector, !
' The ECAFE (1961) paper was based ona comparatrve study tof ind the rclatronshlp
between the level of development and of prrvate capital f ormauon The study was done in
vUttar Pradesh, India where three separate districts were selected In each district a block

area'® and a non block area were selected to compare the level of private capital ormatlon in
the agrlcultural sectors. This paper found prrvate capttal formation in the block area Lo be

- higher in comparison to the ‘non block area. ThlS result indicates a positive rmpact or the lcvcl- ’

of development on pnvate capital formatton o Dol s

P
1 M

¢ ,, Shukla (1968) also studled public and private_ investment in Indian agrrculture Her
‘ 1 £ z&ﬁdy covers three plan perxods (1951-1966). Her study revealed a flose correspondance
‘ﬁ)gwt

Sy
Ly
rﬁestment was due to private 1nmat1ve and publlc support.
¢ ‘@

,ween pubhc investment and prrvate investment. Accordmg to Shu'ljla an increase in private-

Y

" ULiang (1981) and Antle (1983a) have esttmated the relattonshrp a, ltttle bit 4
' dlfferently The results of those papers will be reported later.

* Block area srgmfres the :area where a community development program was rn
effect.
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Nurk;e ( 1954) and Cairncross (1962a) have also d_ocumented the historical statistics
of capital f ormation in varlous countries. These papers provide historlcal documentation |
indicating that public'capital has been the main factor in private capital formation.

’ Research and educatton is one part of pubhc capltal Systemattc work has been done
by many economists using resecarch and educauon as a factor of agrrcultural productton
' Cons_tdermg ‘th‘ese studies on research and education as an early development of the research |
~‘work in the I iel‘d of public capital, some of the landmark fesults are presented below. ,

Using the Index Nurnber Approach, Schultz‘(1953) estimated the 1950.US agri:culturev
inputs to produce the 1950 agriculture output and then estimated the inputs required to
produce 1950 output with 1910 techmque In so doing he. concluded that an additional 9. 6

‘ " billion dollars worth of mput would be requrred to produce the 1950 output using 1910
technology. Grrlrches ( 1964) Peterson (1967) and Evenson (1967) found research and
education to be a signifi icant variable in therr'agrtcultural productron function. Griliches
(1964) using hi‘s production f unction approach of f inding the sources of grovvth analysed data
collected from 39 US states. He discovered. that approXimately 13 dollars of additional output

* per year per farm resulted-f rom each dollar of research and extension expenditure -Peterson |
(1967) usmg 1959 UsS Cross- -sectional data, f ound a return of $18. 52 on 10 addmonal dollars
spent on poultry research at the state expertment statron Evenson (1967) considéred ‘fhe lag

ef fect of government expendtture in research and extensmn. Usmg Griliches's 1964 data',
‘ Evcnson f ound a return of $10 on one addmon%\dollar spent by the government in research
and education.. | '

Eas‘ter et al (1977) in their 'study based on Indian data;_ used hard surfaced road per |
square kilometer of c'ulti'vated land area as an infrastructure variable. They found the
elasticity of agric’:ultural output _with. respect to infrastructure, to be 0.133 and 0.218 for
district and national levels; .respec'ti'vely Antle'(1983a) analysed data. collected from 66
countrtes 19 d,eveloped and 47 less developed countries?®. He found: the elasticity of

agrrculture output with respect %o inf rastructure, to be 0. 248 for the total sample and 0.191 .

~—

ot

10 He defined mfrastructure to be the value of transport and commumcatron services

per square ‘kilometer of land. .
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for 41 lessv developed countries. A correlation matrix'estimated by Antle shows a positive

‘ correlatxon between infrastructure and use of the farm mputs by the farmers. Ltang (1981)
studied a\gncultural production in China. Liang included transport cost from f arm to rcgtonal
market as an mdependent w_/anablo in’ his production f unctulon. Transport ‘cosl is the only
va.r:‘iable he used to estimate the "é_:f fect of infrastructure on agricultural production. As
expe_cte‘d, Liang found, on average, a 0.3% increase in farm output as a result of one

- percontage point deoline in the cost of transportation. In this study, Liang also_ found
correlation between ttan'sport cost and vuse of other inputs by the farmers. ‘With the help of
his results Liang concluded " Improved transport conditions and thus bettér accessibility;
tended to raise prices to producers who may respond with a signifi icqnt added mpul ofr resources
in productton Jor the market and significant increase in overal[ output " (Liang, 1981, P 83)

Both Llang, ( 1981) and Antle s (1983a) results indicate that inf rastructurc can augmcnt-both

: factors and firms. That 1s to say, public capital can have both factor and firm augmcntmg

\

characterlstlcs

G. Other Considerations,
Other factors which have been considered in this study are capxtal stock, croppmg

mtensny and caste. Thls section deals with llter.ature surroundmg thesc factors.

- Capital Stock v
Capital stock was one of the variables used to explain the variability of capital
¥
formation. The ef fects of capttal stock on capital formation in gencral and in developed and

less developed regxons are explained with the help of a dlagram u

“Theorettcally as well -as ‘empirically Chow (1957 1960) Houthakkcr & Haladi
(1960) and - Houthakkar & Taylor (1970) have found an lnve‘rse relationship between
the stock of consumer durables and the demand for consumer durables.

3
l‘.\'q.f;-"
AT Vi



Fig. 3.2 Relatlonshlp Between Private Capltal Formation, Private Caprtal Stock and Pubhc

Capital Formatlon
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JPublic and pnvate caprtal are measured m the honzontal and vertical axis respecuvely

‘C Cl' C2, are xsoquants of agncultura] producuon where ‘public and pnvate capital are the

- two inputs. For simplicity, constant returns to scale is assumed in the productnon process. The

produccr is assumed to-have suf fi 1c1ent ability to mvest in private capltal.

: 4Subposethcre is a price ratio such that ‘When OP amount of public capital is available

in the. economy. the  appropriate level of private capital of a farmer is OS for a given level of

output C. Lcss than or more than OS amount of pnvate mpltal will result increasing and

: decreas:nf returns to scale respectively, because thh OP amount of public capital (frxed) the

product cxpansﬁon line will be along .thc 11ne PP1 With OP amount of public capital, a farmer

- will be in'a better off position if he':p'fi?ﬂuces L amount of output using OS amount of pnvate

capltal So, with OP amount of public caprtal OS is the appropriate amount of private caprtal

to producc L amount of output However in real hf ea farmer may have equal to, less. than or
more than OS amount of »ﬁnvate capital. In a subsxstence economy. wrth ‘imited fmancxal

rescmrces a farmer. may‘have less than OS amount of caprtal because z farmer may prefer to
) . Skl .
) f' '
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fulfill social commitments rathg‘r'than _accumulate capital. A farmer may acg;‘nulale more

: ‘_‘._

_than OS amount of caprtal either because of 1gnorance or because of the precautronarv mouve

of the farmer. v;,._ ERER

Now let us assume pubhc captal is mcreased from OP to 0Q. ln the new economtt

environment, the approprrate level of private caprtal is OT because OT is the nrinimum

LI

amount of prrvate capltal whrch along with OQ amount of pubhc Capttal can produce an

economlcally beneficial amount of output N. However with the mcrease in pubhc capital,.a

4
farmer can accumulate, mamtam or reduce hrs level of private capital. If a farmer had GS
S

'amount of p?lvate capltal ‘that farmer can produce output representcd by t,hc samc 1soquanr

trsoquant Cl JllSt mamtalmng 0Os amount of prrvate capital. Now if we assume that thc

'vfarmer wants to produce economrcally benef 1c1al amount of agrlcultural output (N), then he

. hag to have OT amount of pnva-te capttal The f armer's accumulauon of prlvate capital

' caprtal ‘stock he wrll have to accumulate ST amount of prlvate capttal to produce thc

o"-(:

‘ 'depends upon ‘his prevrous capl’tal stock, beca"trse 1f that farmer. had OS amount of pnv.—ne

-

",,'eeonomxca’lly benef icial amount of output If the'f armer had OR amount of prrvatc caprtal

" LY

stock he, will have to accumulate RT amount of pravate caprtal 10 producc the cconomically

. benef 1cxal output The. dragram clearly shows the mverse relauonshrp between demand f or

- TS
capital (prxvate caprtal formatton in thls study) and pnvate capltal stoclc e

In the same dragram let us say. OP and ' OQ amount of public’ capxtal are available in -

of private capltal stock and wants to produce the economlcally beneficial amount of output

If the farmer is in the less developed region, he has to accumulate RS amount of private

_caprtal to produce the economically bene[ 1c1al amount of output L. And if the fafmer is in the

developed region, he has to accumulate RT amount of prrvate capital to produce the
economically beneficial amount of output Wxth the ‘help of the dragram we can say that the
negatrve effect of pnvate capital stock on the demand for prlvate capital (private capital

f ormatnon) depends upon the amount of public capital. -The hrgher the amount of public

3

1

caprtal the lower wrll be the effect of private capxtal stock on the demand for private capltal :

N .-_C reducmg his private caprtal to U. That f armer can produce higher output rcpresented b) the .

¥
.

‘the less developed 'and developed regions. respectrvely Let us assume.a f. armer has OR amount '
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{private capr'tal fOrrnation) and vice versa. That is, the negative effect of private capital stock
on private caprtal formation should be smaller in the developed region in cornpanson to the
. less developed regron The theoretrcal argument seems reasonable ‘because public caprtal may

-

S ‘have positive externalities on factors of productlon including private capital. These
“ cxternalities»of public capital are tested inthis study. | - “
) Publrc capital formation can have a posmve negative or neutracl effect on pnvate
capttal f ormauon resultmg ina negatrve posmve or neutral ef fect of private capital stock on 3
" private capital formation respectrvely. However, in this study the traditional subsistence
f armers are assumed' to produce an-economically beneficial amount of ‘agricultural output SO
are consrdered to tend to accumulate the economrcally benefi 1c1al amount of prrvate capital.
‘ Pubhc capnal formation will reduce the negative effect of prlvate caprtal stock on private

capital formation. Empmcal verifi 1catron of this relatronshrp would lead support to

l—hrschman s theory of developmenl via excess capacity.

Cropping lntensrty

. Croppmg mtensrty by defmmon is determined by the number of times a crop is
harvested from a grven prece of land. Under grven agroclrmatrc conditions mtense cropping
normally requires a greater use of seed f ertrlrzer labour and land 1mprovements Thus
croppmg intensity and private caprtal formatron were expected to have a posrtrve relationship.
The relationship between cropping intensity and private capital formation of the farmers in
the developed region was expected to be stronger when compared to that of the farmers in the
less: developed region. It was expected that in the developed regron due to the %1gher amount
of pubhc capital, farmers will be in a better position to adopt caprtal 1ntensrve cropping

techniques in the productlon process.

Caste o
' . : 'y : . ,

" The eocial structure of Nepali society is determined by the caste system. Historically
‘people belonging to a higher caste were socially, economically and administratively advantaged

‘(Bista, _1976). In addition they are much more concerned with their economic -well-'being
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\

(Hrldreth 1986) Keepmg these factors in mind, a farmer be'longmg to a higher caste was
expected to accumulate more capltal in companson to lower caste f armers.
N , :
H. The Hypotheses ’
A Two sets of hypotheses were developed in. this study. The first set of hypotheses was

developed to test Hrrschman s theory of "development via excess capacity" and the sccond set

'of hypotheses was developed to test the economit Jusuf ication of‘ public @xpendtturc in public

‘ . capﬁl fdrmation.

. ’ ’ i . N
o B [ B . . . o
\v . X . o i

Hypotheses to’ tg leschman s Theory of Development Via Excess Capacny
To teSt Hirschman' s theory both dlrect and mdxrect hypotheses are developed.

Hypothesis 1. Thej Direct Hypothesis is that the Avatlabllxty 0 f Public Capital Determines the .

- Rate of Private.Capital Formation: To test this hypothesis the null hypothesis is: the

contribution of public capital to‘private capitdl formation in the developed andlesvs developed .

regions are equal. The alternative hypothesis is: the contribution of public capital to private.

caprtal formation in the developed regron is greater than in the less developed region,

Several mdrrect hypotheses are formulated about pubhc capltal and thc econom:c
envrronment f or private capital, formatron .
Hypothesis 2. The Main Constraint of a Earm Family'sCreation of Capital Appears lo be

Public Capital not their Ability' As reported in Table 2 1, farm families in the less developed

" region have higher average savmgs m comparrson to the farm families in the developed reglon

-Savings (ablllty) and capntal formatron are theoretlcally positively correlated (Hicks, 1960)

Thus, if savmgs (ability) is the main determining f actor in private capltal formation, private

‘capital fqima,tron in the less developed regron should be hxgher in companson to thc developed

RERdw-
regron Whereas 1f public caprtal is the main determmmg factor in private capital f ormatlon

the developed regron should have higher average capital f ormatlon vis-a-vis the less dcveloped
region. To test thrs view, the null’ hypothesrs is: the contnbutron of savings to pnvate capital
formation in the developed and less developed region are equal. The alternative hypothesis is:

the contribution of savings to private capital formation in the developed region is higher in -

LI



- comparison to the less developed region.

2

"Hypothesis 3. Public Capital asa Ll'miting Factor to Private Capital Formation: Farm families

c

accumulate. cap;tal eff lClCl‘l[ly, subggsﬁtp the techmcal and $0Ci0-economic constraifits they

o

. face (Schultz, 1964) So a rational Sarmer will hardly accumulate capttal beyond a certain

maximum limit, dctermmed by technological and socro-economrc constraints. However,

formation of public capital is expected to increase this maximum'li t Jf this hypothesrs is

true, the formation of public capital will reduce the negative effect’ df capital stock on private

capital formation. As several publtc capttal ftems have been created m the developed regton in

the recent past, the farmer s maxrmum lighit ¥ accumulate private capital was expected to

have increased in this region vis-a-vis the less developed regron To test thrs hypothesis, the
null hypothesrs 1s the negattve ef fect of capital stock on capttal formation in the developed'
and less developed regions are equal The alternative hypothesrs is: the negative effect of
capital stock on capital formation is smaller in-the developed region in comparison to that in
the less developed region.

Hypothesis 4. Public Capital as an Incentive to Adopt Capital Intensive Metlzods of Pfoductiozt.'

(a)The size of land'holdin'gs was. controlled in this study, so a small variability in the

~ size of the land holdings of the f arfn families was expected to have little effect on private

- capital f ormation However due to the higher amount of public capital in the developed

Gt

region, the farmers in the developed region were expected to use more capital per unit of land

e,

in comparison to the farmers in the less developed region. To test thlS hypothesrs the null

'hypotheSts is: private capital formation due to the varration in the size of land holdmgs is

equal in both regions. The alternative hypothesis is: private caprtal formation,. due to the

variatton of the size of land holdmgs is htgher in the developed region vis-a-vis the less

- developed region.

(b) The geophysrcal condmons of the two study areas are similar resulting in sxmxlar
croppmg intensities. So, the croppmg mtensrty may not have a s1gn1frcant effect on private

capital formatton under this condmon However, duc to the htgher amo‘hnt of public capital

A

in the developed region, the relattonshrp between croppmg intensity and private caprtal

v

* formation in the developed region was expected to be stronger when compared to that of the '

£

o
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less detweloped reéion. To test this idea, the null hypothesis is: private capital f ormatio'n due ‘
to the variation in croppmg intensity, is equal inboth Tegions. The alternattve hypothcsxs is:

- capital foq;latlon due to the variation in cropping mtensxty is higher in the developed regton
in comparison to the less developed region.

H ypotltesis 5. Caste as an In ﬂuencing Factorvin Private Capiial Formation: The farmers
‘belongmg to the higher caste were exp /( d@ accumulate more capital in companson to the
lower caste farmerss To test this hypothesrs the null hypothesxs is: higher and lower casie .
f armers, with equal srze of land holdmgs accumulate equal amounts of capital. The :
alternattve hypothesrs is: w1th equal size of land holdings, hlgher caste f armers acéumulate
more capital in comparison tq Io_wer caste farmers. 'v ‘ e
Hypothesis 6. Literacy as a Determt'ning Factor in Private Capital Formation:ThC"]itcratc |
farmers were expected to ecctxmulate ‘more capital in 'corhparison‘to rate f armers, To test
* this hypothesrs the null hypothesis is: hterate and illiferate farmers accumulatc cqual a

amounts of capital. The alternatlve hypothesis is: 11terate f armers accumulate more capital in.
) t ‘

_ comparison to illiterate farmers.

'Hypotheses to Test the Economxc Justlflcatlon of Expendtture m Publlc Capltal

The economic Justlflcatlon of pugexpenchture in public cap&tal was tested using
.Griliches (1964) technique. Puglc capttal was included as an independent variable‘ in an
agricultural production function to f acnhtate the test. Direct and mdtrcct hypotheses were - =
developed to perform the test. » ’

Hypothesis 7. The Direct H ypothesis to Test the Economic Justi ﬁc.alion.o / Eipendllure in
Public Capital: Public capital was expected to contribute to agricultural production in ways’
simil‘ar'to‘other factors of production. The increase in public capital was ex't)cctcdv 1o incrcase.
a.grichltural production. To test'this hypothesis; the null hypothesis is: the contribution of

." public, capttal (to agncultural productnon in the developed and less devclopcd rchons are cqual
The altemattve hypothesrs is: the contnbutlon of public capxtal to agricultural produetnon is

greater in the developed regron in companson to the less developed regions.

H ypothests 8. The Indirect Hypotheses to Test the Economic Jucr_zi fication of Public
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Expenditure in Public Capztal
(a) Pubhc capital mcreaSes productron by augmentmg factors of productlon (Meade

1952; McMillan, 1979; Manmng & MCMulan 1982) Hngher productivmes of the factors of

. /‘ .
' productxon in the developed reglon in compparison to the less developed region constitute

cvidence of the factor augmenung character of pubhc capltal and are a Justrfxcatton for

1st the producuvme the nhormal factogs of agricultural prpoduction (land, labor,'capital,)

o "expendlture in public capital. To determipe the validity of tlz hypothesrs, the null hypothesis

in both reglons are equal @‘e alterﬁwe hypothesis ist&productivitiesof the normal

factors of. agrtcmtural p}ductlon% ﬂ‘fe d Pegion 15 fngher {han that in té less .
. ;o PdX® Y
. §= . i
developed r@glon , - ’ .

. Y A

(b)The mcrease in agncultural production due to ‘Gopg intensity was expected to

. be higher m the. developed reglon in comparxson to the less developed region. ThlS was

expected because the developed regxon..en JOys a htgher level of external CCOHOHHCS generated .

B4

from public capltal when compared tO the less developed region. " The null hypothesxs is: the

increase in agrlcultural production due tg the increase in croppmg intensity in developed and

less developed regions are equal' The altegnative hyp®hesis is: the increase in agricultural

. production due to the mcrease in croppmg intensity in the developed reglon is higher in

comparison to the less develOped Tegion,

1. Specification of the Model
The regreésion equations for Privg!e capital formation and the agricultural production
functions were specified to test the hypomeses developed in the previous section. Two

alternative regressron equations, one With the value of pubhc capital and, the other with the

~ level of development, were specified. The functional form and the expected relatlonshrp

between the dependent and independent variables are presented ip this section. 2

1The model specified in this study is Similar to Chow S (1957) model. Summary of

Chow's model and the functioning of this model is presented in Appendix IX.
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Private Capital Formation

The vana‘bles included m private capital formation (PCF) equauons were, value of

publlc capital (VPC), level of develop

y vanable devclopcd region cqual 10
one, zero otherwise) , §avmgs (S)( capital stock (CS), cioppigg mtensuy (CI), caste (D
~dummy vagtable, higher caste equal to one, zero otherwise) and Meracy of the head of ‘ -
farm fatmilly (D3, a dummy vafriable, literate equal to one:'zero otherwise).

The two alternative fu ctional forms of private capital formation identif ied for this -

study were as_follows: '

PCF = F [, CS, CI, VPC, ]......(1)
| L PCF_G[S CS, CL 1.....(2)
« Where, F and G stands for functlon 1-
— e specxflc functional forms seledted to estimate the relationship between d_cpendcnt and —
independent variaﬁies were unrestricted Cobb-Douglas production f u'nctions. as follows:
' " PCF = AS® Cs% QI VPC™...(3)
PCF = BsPicshicPs | a)

The functional forms were converted into logarithms, as f ollows

Log PCF A+ alLog S - azLog CS + a3Log ¢+ a Log VPC +

.

¢ 5D2 + a6D3.._.'. .......... (5)

4

) ' o B5D2 + B6 D3...............7(6)
Where: a and B are the elasticities of private capital formation wnth respect to the
cor'respondmg independent variables. The signs mdlcated above correspond to thc hypothescs
of the study. Equations (5) and (6) are the basxc estlmatlng equatlons for private capxta]
fo;matlon

The independent variables savings, cropping intensity, value of public capital, r.egvional

dummy, litefacy of the head of the farm family and caste are expected to have positive -

- relationships with private capital formation. The relationship between capital stock and capital,

formation is expected to be negative.

-
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' Agrwultural Production Function : ﬂ

" The independent variables for the two spemflcauons of production functions are land
'/(’N)' labour (L), private capital (K), value of public capital (VPC), level of »develldp_ment‘ _‘
(Dl- a‘ dummy variable, developed region equa"i lfo one, zero otherwise), caste (DZ,.A dummy
variable,\higher caste f. érmer equal to one, zero otherWise), literacy (D3, ; dummy variable,
litergte farmer equal to one, zero othefWise) and cropping inten’sit_y (CI). |
Symppolically, the two’alternative unctional forms of the production function are as follows: ‘

Q = H (N.L, K, CL, VPC,).......(7) "
Q=I(N.LiK,CL)oona(®)  }

: ‘-.WthUnH a‘nd J stand for function and Q is total value of agricultui‘al product.
X T )

The Cobb-Douglas production function is the most usual functional form used to
emp)oy Griliches' technique of finding the sources of growth (Akino & ’Hayami, 1974). So,
the 108~lihear‘Cobb-Do{1glhs functional form was selécted to use"Griliches' technique_: The

spegjfic unctional forms used in this study are as follows:

Log CI + ag Log VPC

LogQ = A + alLogN+a2LogL+a3LogK + a,

2 D2 +;D3....(9) /

LogQ =B + 2 LogN + 12LogL + 73LogK pt y4LogCI + ySDl
> +Yg D2 + 4 D3.....(10) -
Wheyt, a ; and ; are output elasticities with respect to the corresponding factors of

Proqyctions. The expected sign of all thev coefficients are positive. Equétions (9) and (10) are

A

the yssic estimating equations for the production function. i
. ' ‘ - SE5
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7 IV Results of the. Study
This chapter is divided into four parts. In the fi nrst part the effect of pubhc capltal
and levef?of development on_ private capital format:on of the f awh f ammes will be presented,
In the second part agrlculture production functions W1ll be esumated to identify pubhc capital
as a significant factor of production and to estlmate ?he effect of the levet of dcvelopmcnl on

agncultural produetlon ‘In the lhll‘d part the contrnbutlon of public expcnsturc to hgr\cullural

productlon and pnvate capltal f ormatton will be calculated. The total contnbutnon of public

expendlture in agricultural productnon will be presented. Fmally. in the fourth part lhc

hmltatlons of the results will be glven

o -

A. Performance of the Private Capital Formation Functlons

The observed F-values of all the regression equatlons presentcd in Table 4.1 and 4 2
are S1gmf 1cant at the one percent/osnf 1dence level Statistically the capital formation models
are adequatelﬁ specified. The total explanatory power of the mdcpendent variables is more

than thlrty percent with an F of more than 6.9. For cross sectional data the R2 of more than

0. 30 may be considered reasonably good._ Intriligator (1978 p. 126) states When using -

cross-sectzon data,..... R2 values tend to be low because of both the great variability¢hat is.
poss:ble across the individual entmes and the lack of a common underlymg trend”. Capltal
formation being a behavxora) functxon a relatively low R2 may becxpected “Capital
formatlon ina sub51stence agnculture may be expected to be relatively static. For these

rea§ons the estlmated equations may be considered to be well specified. **

~ The estimated coefficients of the regressxon equatxons are statistically ef f icient f or thc

: followmg reasons .The mdependent variables are not highly correlated (Appcndlx VII) In the
o esuma&ed régressmns there is no regressmon equatlon with a high R2 and low t-ratio. Thls

: evidence suggests that the estlm&ted tegression lmes do not suffer from multncollmcarity The:

disturbance terms were mﬁ heteroscedastlc The Goldfield-Quandt test was used on each

s gt

~quanmf jable mdependem vanable to test the v1olatlon of the assumptlon of.

.

* A similar view can be found expressed by Aghevli & Khan (1977).

53
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TABLE 4.1 Effect of Public Capital én' Private Cap'ital ‘!Q)rma'tioh, Surkhet Di,stl"ict,‘Nepal,

1986.
'Regresgjon Equations.
Variables. ] 2. 3 4
. ‘.' .
Constant. 2.63 -2.11 -0.53 -2.11
i A e v ey ‘enn PN
Savings. .0.65 ‘0.76‘ 0.71 0.76
‘ V (1] LY ] 1 L L
. Capital Stock. *-0.08 0.12 -0.14 -0.10
- tt; N sse
Public Capital - ° 0.28 0.19 # 0.29
- - E ..
Upper Caste=1 - 0.52 Y
Literate=1 - - -0.29
o R 0.25 0.31 0.35 032 ,
0.22 * 027 10.32 0:28
sen *ee ase sse
111 9.8 9.1 7.8
o Note: Level of significance: *** = 1%,  ** =S %, *=10%.
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. . .
constant variance- of the disturbance term. The disturbanec terms were f ound to be conslam

In cross-sectional data, problems with serial correlation are very rare and as expected there

were none. The dcpendam variables are normally dismbuted (For K-S-test refer to Appendlx
VII). L
' Except for educalion all independebt variables.have the correct sign, E:ccpt‘f or
regressxon No. 3 in Table 4.1, the estxmated coef fi 1c1ems did not change their magnitude when
new variables were added to or subtracted f rom the regrcssnon equauons With the addition os
subtraction of variables from the regressxon equations, the dlrecuon of the estimated
coefficients do not change. The estimated coef fi xc1ems are consisten (Grlllches 1964).

In all but regression No. 1 in Table 4. 1, the constant terms are insignificant suggeslmg
that the vanabillty of the deperident variable is statistically explained by the included
independent variables (Robinson, 1971). Needless to say there could be some other
explanatory variables not included in the specified equations, but they seem to be proxied by
the included variables, The excluded variables are expected to be correlated with the ineludcd
variables (like.income & savmgs) So, the esumated coefficients could have been over as well .
as under estlmated depending upon the rela‘tbionship between excluded and mcl ded varlablcs

and the variability of the excluded variable (Gnliches, 1957).

o, ’ ~ | /
Effect of Public"Capital Formation on Private Capital Formation R

T
et

A

formation, regressxons No land 2 in Table 4, 1 were estimated wnhoul and with public
' ~ capital as an mdependem variable respectxvely In regression. No. 2 when public capital was
included as an independent variable. the constant term became insignificant. This indicalcd
that the unexplained variability of priva‘ce capital formation in regression No. 1 was due to
the absence of pubhc capital as an mdependem variable ( Robmson 1971) The addition of
public capital was statistically justified, because lhe increase in R2 in regression No. 2in

comparison.to regressxon No. 1 is statistically significant ( F-test)’f. Also public capnal as an

H R was tested usmg an F -test at the flve percent confidence level. For details
see Kmenta, (1971 p. 370- -73) or Goldberger, (1964 p. 174.75).

. ~
st
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a.

E to "be srgmf 1cant]y hrgher in companson. to the less developed regron mdrcatmg a posrtwe )

(

. V. Summary and Conclusions

A Summary "

The prrmhrv ebjective of this study was to test the hypothesrs that the level of public
capital influences private capital formation if-subsistence agriculture. A second objective was
to estimate the,ef f ect of publlic capital‘on.agricultural production. The'thi.rdvobjective ‘was to
determine the economic rationale of public‘capital formation. And the fourth objective was to
detcrir}in'e the distributional effect of public expenditure. Evidence was obtained from the
Surkhet District of Nepal, A comparative study vvas designed. to accomplish these objectives
and to te'st the hypotheses of the study. A reletively developed region and a relatively less

developed region of Surkhet Drstrrct were 1dentrf ied for comparison purposes The developed

and less developed regrons were selected from wrthm one agrochmatxc zone. The research was

conl' ined to farmers with land holdings between 0.35 ha. to 2 1 ha. to minimise the g‘«

.
distributional eff: ectx public caprtal due to. the size of land holdmgs The productlon

or unction approach of f mdmg the sources of growth developed by Grrhches (1964) was used

.

1o achiefe the obJectrves An unrestricted general productron functron of the Cobb Douglas
type fit the data bestf Prrvate caprtal formation and agricultural productron of the farm .

f amllles in the developed and less developed regrons were compared with the help of“an
. 1)
“intercept dummy varrable Slope dummres were used to compare the contrrbutron of the ..
0

independent. varrables to the dependent varxables in the developed and less developed regrons

.

.Finally, the socral rate of return of” expendrture on pubhc caprtal f ormatron was calculated to -

determme the economrc trf 1catron of pubhc caprtal formatron

The mdependent vanables in the private caprtal formatron equatron were: abthty of

the f armers t0 save (saVrngs). capital stoclc_, public caprtal, size ofland -holdmgs,?croppmg

" intensity, caste and education. Savings, capital stock, size of land holdings, and cropping

intensity were usefl‘to test Hirschman‘s theory of developmenz via excess capac‘ity "The
3

s

stausncal srgmf rcince of the value of pubhc caprtal in prrvate caprtal formatron confirmed

Hrrschman $ thet y FnVaIe caprtal stock and f ormatron in the developed regron were found

kY
i
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relationship between Private capital -f ormation and public capital f ormation. ‘
The sxgmf 1cantly lngher explanatory power of the variables, savmg ability, size of land *
Aholdmgs and croppmg mtensrty in the developed region vis- a-vis the less developed region.
»  conform with Hmschman S theory These results were a clear indication of the htghcr lcvcl of
'.absorptzve capaczty (Mlhkan & Rastow 1957; Meier, & Bolwm 1957)“ or abl/uy 1o invest
: (Hrrschman 1960) in the developed region in compartson to the less developcd regron The
higher leve] of absorptive capacity in the developed region was created bv the hlgher amount
- : of public capxtal in that region all other thmgs being equal. -
| An inverse relationship between prlvate capital stock and prrvatc eapltal formation
was determined to exist in both regions. The lower coéff icient for the developed "rcgion
. v, mdtcated the demand for prtvate capttal (capltal formation) in the develOped reglon was
srgmf 1cantly higher in companson to the less developed regron On w¥c one hand, public °
. capital, in the form of schools, commumcatnon servrces and agrlcultural service centers
develops farmers'- ability to adopt new techniques of agr&ﬁltural producuon ‘On the othcr e
hand public caprtal in the form of roads markets; co- operatlves and input supplics,
| provxdes vfarmers the necessary inputs to use these. techmques So, the higher dcmand for
'prlvate capltal in the developed regron may be attributed loa hlgher amount of pubhc capltal
AIn a less developed regronu of a developmg country pubhc capital, a bundle of goods
and services, determmes the level of technology The hlgher the amount of pubhc capltal the

hlgher will be the level of technology and Vice-a- versa. The hxgher level of’ pnvate capital

"'f ormation in the developed regron in companson to the less developed reglon supports

‘Schultz s (1964) view that the tradmonal f armers in the subsistence agncultural sector bchave
ratnonally and that the1r allocatlon of resources depends upon the technical constraints they
face. ThlS ‘r_esult indicates that in the...subsrstence “agricultural sector of a developmg country, |

public capxtal plays a maJor role in farm f amilies’ acccumulation of prrvate caprtal |

; : _’ 3 Pubhc capltal croppmg 1Ht‘ens1ty and caste were mcluded wrth prlvate caprtal and _

o labour as inputs in. the productlon functron The drf f érence in the level of agrrcultural output

between the developed and less developed regron suggested the, exxstence of a posmve f
R

=“C1ted by leschman (1960 p 37)
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rclationship between public ca'pital formation and agricultural production.
| Public capital is thought 0] influence private decisions onlresource com}bin.ations_
through externalitt’es; These extemalities were tested by comparing the productivitles of the
factors of production in the develooed_. and less developed regions. As expected, the |
| nroductivities of the factors of productions in the.developed Tegion were significantly higher
in cpmparison to those in the less developed regjon. The variation in croot)ing intensity-had
significantly higher explanatory power in the developed' region vis-a-vis the less developed
* region. "l"his result lent f urther support to the existence of a higher level of _technology in the
developed region in comparison to the less deVelop'éd region. X
The distributional effect of public capital was tested against caste and education of the.
farmers. These two variables wefe used anttcrpattng that f: armers belongmg toa htgher caste
a’atnd who aré hterate may benef it more from the creation of publtc capital' than farmers
belonging to a lower caste and who are 1lhterate These phenomena would not likely be
confined to one Aarea within the T\,/estern part of the district. Consequently the test was made
, 'thh the pooled data of both regrons Caste constituted a significant mfluence on pnvate
‘captta] f ormatlon whereas it was insignifi tcant in agricultural production. These results stiggest’
that the uvper and lower caste farmers are on the same -productron possxbrlrty curve regardless
of the. techmque they use. In terms of techmques of productron the ‘upper and lower caste -
f armers use captta) intensive and labour intensive techntques respectrvely
4 " As pubhc caprtal contrtbutes srgmfrcantly o prrvate caprtal formation, farmers usmg
) capttal intensive techmques of productron benefit more in comparlson to the farmers using
labour mtensrve techmques So the result mdrrectly mdrcates the upper caste brased
dtstrrbutional ef fect of publrc capital. The results also suggest that the drstr‘ibutronal effect of
'caste on pubhc capltal £ ormatton works through its f; actor augmentrng character rather than
through firm augmentatton ' ) .
Ltteracy. in contrast to caste, was srgmftcant in agricultural productron but
..

insignifi 1cant in explammg capital formatron The results gppear awkward but they are

consrstent with Welch (1970) and Nelson & Phelps S (1966) theortes of educatron These |

- results are mterpreted in the f ollowmg manner An educated farmer produCes hrgher Ceme :

a . - s < ~Q‘, . . . : -
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agrrcultural output be,;:ause of his techmcal (worker ef f ect of Welch, 1970) allocatwe and

o selectrve efficiencies. That is to say, the educated farmers areé more producuve because
knowmgly they do not waste resources, They employ inputs in the proper ratio and they select
the nght amo&nt of input in the productlon process. The increase in efficiency duc o
education has nothing to do with the factors of productlon such as lcvel of tapltal formation.
Thus the effect of educatlon on pnvate capital f ormatron and agrlcultural producuon would
not'be related However the upper caste farmers are more hterate than the lower caste farmers
(survey results) ‘As the hteracy of a farmer is a result of public caprtal (in the form of
schools); the upper caste farmers benel' it more from pubhc capltal than do the lower tastc
farmers. This result suggested education as ong¢ of the sources of aglcultural growth. So
formatron of public capital in the f arm of schools may . be one of the ways Lo develop the
subsnstence agriculture of Nepal. theracy (cducatlon) in its relatlonshlp 10 pnvate capital

. appears to be flrrn augmentmg ‘rather than capital augmentmg. fn this case the f irm is the o

farm family organisation.

The socral rate of return, in lhlS study, is mterpreted as the additional tanglble benef it
reahsed by the farm families ‘due to publrc expcndlture in the f ormatxon of pubhc capital. ‘The
estrmated social rate of return seems to be reasonable because th elasticity of agricultural

jon. wrth Tespect to public capxtal c?Nhrs study is srmxlar to I:aster et"al,(1977) and

' lasticity of agncultural productlon with respect to mf rastructurc” The soual :
¢ ‘ ;“;ycalculated in this study confirmed the economic justifi ication of expenditure in |
~ public capital. The esumated social rate of return also suggested that public capltal
demonstrates a dlmrmshmg margmal productlvxty Thts was evrdenced by the Smaller socxal
rate of return o}g pubhc ‘capital m the developed regmn in companson to the less dcvcloped )
reglon Thls resuft suggests that the formatron of pubhc capxtal in the less devclopcd rchon st

”

4 _ 4 qHore benef icial in companson to ‘the developed reglon

3 The estrmated elastncrty of agncultural productlon thh respect to publlc capital’ m_
this study is" 0. 13. Easter. et.-al and Antle's (1983)".estimated elasticity of agricultural
productron wrth Tespect to: infrastructure for the dlSll‘lCtS of 'India- and 47 less R
developed countnes Were 0. }33 a‘hd O 191 respectwely T , T R
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* B. Conclusions o ' o w S

. . S , e v ,
The hypothesis of this study was that the formation of private capital by subsistence

)

f arm families in a less developed district, Surkhet of a developing country, Nepal is
. constramed by the avatlabrhty of . publrc caprtal Public capttal was a srgmfrcant variable.

j‘exp_lammg private capital formation of the farmers. This -result was in conformtty w1th

Hirschman's theory of "development via excess capacity”. The contribution of public capital

to the ormation of private capital also revealed that farm f amilies in the developed region of

Surkhet Dtstnct accumulate more capital in comparison to farm families in the less developed
region of the dlstnct

‘ Consrdermg this result it may be said that capital formation by subsi‘ence farmers
depcnds upon the avallabrhty of publnc capital. That is to say, Hrrschman s.view that the ,

formation of private capltal ina less developed part of a developrng country is possxble only

- after a minimum level of the f ormatron of pubhc caprtal applies in the Surkhet Drstrrct of

Nepal. ) .
’ The average ability of the f armer’s,(savings)‘ in the developed region was lower in
comparison 10 the#férmers in the less developed region (Table 2.1, Chap. II). I-lowever' the )
formation of private capttal was hlgher in the developed regrbn Vis- a- v1s ‘the. less developed
region, This result mdrrectly suggested that the formation of prrvate capltal by subsistence

farmers depends upon the avallabtlrty of pubhc caprtal It is because the rate of return of

prxvate capital formation (i.e. mvestment m caprtal) is hxgher where mvestment in pubhc

_ capltal has occured The abrlrty of the f armers (savmgs) rs not the prrmary determining factor

in a subsxstence farmer s process of accumulatmg caprtal

The smaller’ negatrve ef fect of exrstmg pnvate caprtal stock on pnvate ca.pttal

formation in the developed region suggested that the demand for. prrvate caprtal (caprtal

f ormatmn)‘m the developed region is hrgher in comparrsorl to the less developed regron
&

. The dlrect as well as indirect results lend empmcal valrdrty to Hirschman' s theory

' .
Thus leschman s theory may be. ?s’ed to determme polrces to hasten capital formation by

7 'subsxstencﬁ armt:rs in less developed regrons of a developmg country srmrlar to Nepal
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w Consideringv private capital formation of the farme'rs as an indicator ol‘ agricultural '
growth and development, the results obtained from the estimated‘private capital formation
: equations suggest that agricultural growth and development of a subsistence agriculture sector,
. like'that of Surkhet, is enhanced by the formation oi public capital. In a less dcvelope‘d'part
of a developing country, farm families’ ability to invest is not the primary determining factor
of agricultural growth and development The empirical evndence suggests that the subsistence
farmers of the Surkhet Distnct behavedr:ttionally because farmers havmg relatively casy
access to public capital were accumulatmg 1more qapital in comparxson to the [armers dcprived
of the public capital.
‘The estimated productioni function eQuations revealed that the contribution of public
"capital to agricultural production is posrtive and statistically significant. The productivities of

the factors of production in the developed region were f ound to be signif’ 1cantly highcr than 1

N

"those in the less developed region These f mdmgs lead us to say that public capital plays a
? v

(%

51gn1f 1cant rocle in the growth and’ development of the subsistence agricultural sector of a

v

s developmg counfry*

The social rates of regr,n on pubh' e 1ture were 222 and 418 perccnt in the

. developed and lesﬂeveloped regions res

"

of additional agncultural output per year )

‘ hat 1s {o say, 2 22 and 4 18 Rupees worth
; 5obtamed by an addmonal Rupee of

government expenditure m public capital in the developed and less developed regions

~

. ' respectively This result Pl 1rms that- pubhc expenditure to form public capital in the Surkhet

4

LI S Dtsmct of Nepal where by aJority of the f armers are at subsxstence level, is cconomically

o

e benefrcnal Further the socral rate of teturn-of public expenditure in the less devclopcd region

e

is hrgher than that in the developed region. Consequently to maxrmise the soclal rate of rcturn

_;);w-,uto scarce fmancml Tesources, expenditure shodld'be directed toward the less dcveloped regions
. 5 ) '-'% )

v of the district not concentrated in a few panchayats

[ 4

¢

l

In total, the result of [hlS‘ study showed that public capital is onc of the essential -
factors in the development of. subsistence -agriculture'in a less develOped re‘gion of a -

developmg countr) On the one hand it helps f arm f amihes to'accumulate capital. On thc

R other hand it contributes to mcreaSed agnculxural produetion and the productmtles of the '



'76

factors of production. So, to develop the subsis%née farm sector of Nepal the govcrmm,ent '
should spend more money in public capital because the socral rate of return is hrgh '
? ' : Fmally with the help of the results of this study the f ollowmg suggestrons are made'.
4

B . A‘ ( a)Thc concerned authorrtres have to create essentral publrc caprtal facrlmes to develop the

subsrstence agrrculture sector of a less developed region of a developmg country, like Nepal

Pormatron of public caprtal is a prercqursrte to the formation of private caprta] and o -

7/

agrrcultural growth and development . o . ‘

(b) Literacy (education) of the farmers is one of the sources of agricultural growth and |
development However the contrrbutron of educatron to private capital forma;ron and to
agrrcultural growth and development depends upon the level of technology So, to maximise
the social rate of return from pubhc expendrture in schools, pubhc capital that increases the
level of technology should be‘treated f 1rst

'(c) In the similar agroclimatrc regions, to achieve the maxrmum socral rate of return from

| expendrture in publlc capital, publrc,caprtal should be created evenly. Wrth limited f mancral

Tesources, f ormatron of public capital in a few regions does not seem to be a proper strategy

-

for rural development . o
1 o
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Appendix Il Public Capil‘al Formation in Nepal, Before the Fll'St Plan (1956) and at the End ‘
: of the Fifth Plan (1980) o

© Public C_a"pital. . .Before' 1'956. L S AL1980.
- Road (Motorable). - . . 400 Km. - o o ; 4940 Km. |
.: Ai.rports_'.';v : L o \l Q-S | | N 7 R 39 |
-Publicly Developed ~~~~ ~ - 15000ha. .~ " " . 19848Lha.
Irrigation Facility. : R B - ‘ B v
¥ Electricity. B 680K, e T 79914 Kwt.
' Bank (Bra’n:hes)." : , *__ . 8 o : ‘ i L4l
Literary Rate.. o C2% _ IR 1 2%
- Post, Office. - S | 124 S o -}35’8 .
Telephone Lines. = o0 13670
:,.'Wirele‘.c,s Servi,ces.l ' . ) . 28 Places ‘ _80'11;aces: -
Hospitals. 4 - f R . 34 - '_ S L)
‘ "Ho.spital Beds: o B | o | 2586 -
-Y'Héal_thP'o‘sts. L - R 583 .

4 Sourc'esf 1 2nd to 6th ‘Plan of Nepal National Planmng Commision, HMG Nepgl
2. Quarterly Economlc Bulletm Nepal Rastra Bank 1986 Nepal

!
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Appendix .

Share of Forergn Grants Loan and Ald in Development Program of Nepal *

(In. Percent)

Il

A

- Percentage of Foreign ~ Percemuage of Foreign - Percentage of Foreign
_Plan. _ . Grants in Development Loan in Developmem ‘ Aid in Dcvelopmen_l. )
i ) : . Budget. R Budget : B_udget..
st Plan " ,oT66 - 76.6
- 2nd Plan 7.0 - 80, ' 'bo
. 3dPlan L 55.7. | 0.9 6.6
4thPlan 9 89 “
sth Plan %0 - a1 517
-6th Plan B9 . 24.8 |
7th Plan®*’ 25.1 . 38.9 4.0

Sources: - 1. "Budget in Nepal" Revenue Admmlstratxon Trammg Centre, HMG / Mrmstry
- of finance, Kathmandu, Nepal 1982. :
- 2, "Several Budget Speechs of Nepal". Mlmstry of ‘Finance / HMG, Ncpa] ,
Kathmandu, Nepal. ‘ '

. Based 'upon the estimated budget of the fiscal year 1985/86 and 1986/87.
‘Note: The data for the f 1scal year 1983/84 is revised esumate of the budgct
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Appendix 1V, List of Public Capital Projects Used to Rank the Panchayats in Surkhet D'istriCt

of N_epal .
| 1. Pa»n‘chaya;'lguildirig.‘
2. Sagha c;m;e z(_c‘:o.;operatj‘vg).» B N
3. Police Office. |
4 Forest Oj.ff.ice.- i '
5. D_r.ink'in‘g Water Facility. y |
' 6 Ot:f.icv:e‘of the'inpﬁf .Corpor‘at'ion.:ﬂ
A 7,.: Livestock S::r'viée Cenfér. -
8. 'T-i:alth Servxcé Center..
_ Hospltal _ . |
b. Health Post. . % | o g TS

c. AurbadncHospxtal o § - . «
9. Education:

-a. Campus.

b. High School.

c. Middle School.

d. Primary school.

' 10. Fmancxal Servxce
Commercxal Bank

b Agticulture Bank
c. Small Farmers Prdg_ram.
11. Soil Consérvanon and Watershed Managemem Program
a. Office or- : :

"b.  Any Project.

s



*

12. Communication Facility: T
a. Telephone’ Service.
b. Telegram Service. S
c. Post Office.
d. ' '

News Paper.

13. Agriculture Extension Services:

a.  Office of the Agriculture Service Center. B

b. or flce or Resndence of J.T..
c. Of{ﬁce or Resmence of JTA..
14, Market S '
: a. Naturally Developed Market
b.

_Developed by Governmental (or social ) Effort.

! 15: Irngatron Facility:

b

Of fice or

Pro;ect

16. UNICAFE Multipurpc)se Development Program:

~17. Cottage Industry:

a.

OfTice or

‘Any,Prog_ram. % )' f .

| ,’ ‘18. Transportatron
a.

Arrway Serv1ce N
All weather Motorable Roatl

Farr weather Motorable Road

. Commercrally Important Tracks

Commercrally Important Brrdges



Appendix V Panchayats of Surkhet Dlstnct Chmatlc- Charactenstlcs and Rankmgs by Pubhc |

Capltal PrOJect L

Al

a

Tt

B

Name of the Ciirhalc Found in ' ‘Dominam Chmate ‘ Public Capital Rankin'jgs of th'e v
: Panchayal;.‘ : the Panchayats. . in the Panéhayats. Pr_ojects.in' the Panchayats.
‘ - . - - 'Panchayats. . :
Abalching. BH.AU,CP BH , 15
Agrigaun. | . BH,AU BH T 15
Babiyachaur. * BH, AU AU 1 9.
Bajedichaur. - Bh, AU BH 12 8
Betan. A BH, AU AU . 6 14
- Bidyapur. _BH, AU | AU 10 10
Bijauro. _BHAU AU ) 9 11
Birendranagar. - BH, AH AH : 38 | _
_Chapre. - BH, AU BH 7 13
Chinchu. BH,AU AU -, 14 6
Dahachaur. - BH, AU AU 4 16
Dadakhali. BH, AU 'BH 15 5
Dasrathpur. BH, AU . AU 19 2
~ Darapani. BH, AU BH 6 4
" Godigaun.’ BH, AU~ “BH 9 . 11
" Garpan. BH " BH 8 12
Ghatgaun. | ~ BH,AU - AU 4 16
Ghoreta. A: AU - AU 6 14
Ghumkhahare.  BH, AU AU 10 10
_ Gumi. BH,AU AU’ 13 |
~ Guthu. . BH. AU AU 12
. Harlharpur BH AU AH AU 9 11
- Jarbutta. BH, AH BH 13
. Kalyan. AU, AH AU ) 12
‘Kaphalkot. " BH, AU _ BH 13
* Kaprichaur. ' BH, AU BH 15
Khanikbola. ' BH, AU - BH Sy 1
-Kunathari. . AU -, AU 5
“Lagam.’ "7 . 'BH, AU BH 100

10

-
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{
2 i ]
Name of the Climate Found in Domingnt Climate | . Public Capital Rankings of the
Pancﬁ_ayats. _ . ' the Panchayats in the Panchayats. ) Projects in the . - - Panchayats,
7 a _ . A o " Panchayals. :
Latikoeli. . AH U AH 15 5
Leékgaun. -  BH, AU, AM " " BH 7 13
Lekhparajul. BH,AU,AH - = AU 9 1
Lekhpharsa. * - BH, AU ‘AU 8 N ¥/
Maintada. - AU AU 8 I
‘Malarani. ~ BH,AU AU ST 3
Matela, '~ BH,CP -  BH . 12 8
Mehelkuna. o AU o AU o 14 : _ 6
*Neta. ~ BH,AU BH 6 14
Pampka. BH =~ BH _ 8
Pokharikanda. = BH,AU~ = AU s 15
' Rajena, ~ BH,CP ~cr 7" 13
Rakam: . BH,AU AU | 8 TR
Ramghat. =~ AU AU S
‘Ranibas. BH,CP - BH 713
Ratw. -~ . BH - BH 5 s
Sahare. | BHAU . AU 16 . 4
Salkot. - BH,AU . AU . . 6 14
Satakhani. . BH,AH ‘AH . 13 g
Taranga. - . BH, AU CAUL T
 Tatapani. " BH,AU © - AU . R A n
Uttarganga. -~  AH ==  AH . 13 T
' i : . . ) :

Sources: 1. "Land Resource Mappmg Pro;ect Kenting Earth Science Limited
I Nepal/Canada, 1986. . .
~ 2. "Surkhet District Summary Report and Atlas An unpubhshed Reporl ,
Kenting Earth Sciences Limited. :
- 3. "Maps". Topographical’ Survey Branch HMG/Nepal

- Legend: * BH = Warm Temperate Humld Chmate.
o .. AU '= Subtropical Subhumid Climate.
.-~ AH, = Subtropical Humid Climate. - o
"~ " CP.= Cool Temperate Perhumid Climate .-
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" Appendix V1. Flow of Services between the Panchayats

~

¢

(a) The Low Ranking Panchayats in the Eastern Part of the _Surkh‘et Dist_rict of Nepal®

Ay

From -« Dasrathpur. Ramghat. Mehelkuna. . Chinchu. Lekhpharszt Sahare.
To . .
a ~
- Developed . Ag. Market. Market.
Seed. Ext.-service. - v : : . y
- Market. © ' Veterinary: High School. Forest ~ Health . N |
Dahachaur. High School. - Service. S ervice, Service.
' * Co-operative. Market. : .
‘Banking. . .
¢ Devcloped ~ Ag. Ext. Market.
Seed. - service. -~ :
) . .- ‘Market, Veterinary Forest., . .- Health.
~ Lekhpharsa. High School. Service. N Service. Seérvice.’ N
IR - Co-operative, Market. : S
Banking. . o
Ag. Ext. Market. Market.
: " services. - o .
Y * Developed Veterinary High School. Forest . - . .
Maintada. Seed. . . Services. Cooperative Service. N N .
- , Market. Service. ’ :

¢ These Panchayais are close to fair weather motorable road..

N = ,»:}l\lot obsﬁrved.

R}

3

&

(b) The low Ranking Panchayats in the W'estern‘-Par’t_ of the Surkhet District of Nepal*

N = Not observed.

From ) Kundthari. - Salkot. Bébiyachaur.‘f Bidyapur.
To ‘
:Ghatgaﬂn.' N N N - Health Service,
: ) School.
: Pokharikanda. Veu;rinary Service.'. Heglth Service, . . N . . ‘ N
Taranga. - Véterinary Service. N N N
.-, "School..
Tatapani N Health-Service. N 'Health Service.
e : . v : School.
Source: Sui—vcy Results.

. * = No other Panchayats were closc to Lhesc Pnnchayats having Ponermal 1o provide services.

** = Have a Service Center, ‘but duc to lack of human and physxcal resources it is inactive.

%
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@

(c) The High Ra'nking Panchayats in the Eastern Part of 'the,' Surkhet District of Nepal‘ S

From ~ Dasrathpur. Ramghat.  Sahare: Mechelkuna.-  Lekhpharsa. © Chinchu,
To' L ' /—"ﬁ(\ ‘ o _ !
‘Dasrathpur. , ™ Ag. Ext. N N . Health - Hoalth
) e v Service. . : ——_ Service. " Service.
. Velerinary - = - : S Market.
© ., Service, - - R ' ' Ag. Inputs.
Market. , } . . : Forest
Services.
Rimghat. " - Market. N. N N . Health " Health
. < . - ( ’ : T Service. Service.
Co-operative. . . ‘ o - Market.
Dev. Seed. ' ' Ag. Inputs.
' ~Forest Scrvicc: .
Sahare. ' Banking. Ag. Ext, S .-~ Market. " " Health llcullh
. Service, : . , Service. Service.
Developed =~ Veterinary - Ag. Inputs. " Market.
Seed. service. - Co-operative, i Ag. Inputs. -
Market. ' o
Mehelkuna, Developed Ag. Ext. N : N Market.
‘ Seed. - ~ Service. ‘ '
i Veterinary
service.
‘Market."
Gumi Market.. Market. N School. Health ‘Market,
' A Banking. S ' - 'Service. -
Co-operative. s -
Dev. seed. .

- * These Panchayals are close to. fan' weather moLorable road
N = Not observcd :

: (d) The High Rankiﬁg' Panchayats in {the Western Part of the Surkhet
District of Nepal =~ : ‘ 4 . :

From . _ Babiyachaur* - Kunathari .~ = - Salkot Bidyapur
To
e | .
Babiyachaur : - N Health Service. - Health Service.
Kunathari SN _ : "~ Health Service. " N
~ Source: Survey Restlts.

¢ Have a service centers, but due to Lhe lack of human and physical rcsourccs the service
cemers is inactive, s
= Not observed.
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 Appendix VIII. Normality Test
~To -test-”the normali'ty of the dependent variables K-S one sample test Was'used woooo
The K-8 one sample test was used here f or two reasons, Firstly K-S one sample tesl
- treats mdrvrdual observanos separately, 50 inf ormatxons are not losl through lhe combmauon

of the data categorres Secondly. in comparrson to other tests the K-§ tesl works wcll in

~ small samples (Sregel S 1956) In the mdrvrdual Panchayats s/ample size wcre small $0 K S

\.
. test was approprrate

K-S One Sample Test.
To perf orm the K -S one sample tesl the following sleps were laken

. 1. The theoratlcal normal drstnbuuon function was 1denuf ied-in-a cumulatlve slcp

f uncuon(say Sn)

2. The sample that was gomg to be tested, were. arranged ina cumulauvc f requcncy
-step functron pairing each interval with the theoraucal cumulatrve step f unctlon '

(say Sf)

&

3. The absolute difference between thex theoratical cumulative step distribution function
and the sample curnu1ative step distribution function were calculated.

ie.D = |s |

- Where D= Observed Diffl erence between theoratical and sample drsmbuuon f uncnon;

4, One percent was the level of signifi rcance choosen in thrs study For one pcrcem level

" of srgmfrcance the crmcal value produced by Sregel s. (1956) were used

5. Fmally the observed dlfference (D) was compared wkh crmcal valuc (C) to make

vthe decrsron

*Adopted from Siegel, S.- (1956).
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6. ‘Dcci}sion Rule :‘If _ the observed difference were found greater than the critital value
the sample were considered not normal and vice versa.

The Result of the K-S Test of the Dependent variables.

R 0 .- : = _ :
_Variables. Region. - = f I_(-S Test.
' vPri\}gslte Capital ' ) . DeyeiOpcd. : | o | :hllbrmal.v
Fo’r_maltion. | | :L%Dev‘eloped. S R ‘Ndrmal. ‘. :
CValuc‘o'f Agri.'c‘u.l'tural ' Developed. = - o Nc,)'rm;l.
Prodtfxcti}on.' S | Léss Develo‘pevd. o Normal.




Appendix IX. Chow's Purchase Model -

»
- Definition of the vanables

38 Xt = Per capna des1red level of demancYT{)r the car at time pcnod 1.
X,.1 = Per caplta stocks of cars at the end of time penod t-1

Xt q= Per capita purchase (demand) of the car in‘the time pcrlod L.
P, = Pnce of the car at the time penod t.
Y, = Per capita income of the consum‘ers. ‘ /
e, = Error term.

b = Depreciation of the caf. .
. The ber capita desired level of d‘cmandlfor the ear in the time period t is identified as:

X = a +ozlpt + ozzyt +e.....(1)

Th} lymase of the car in the ume penod t 1s T : 3
R o Xtd -(1-b) X qeeenes «(2) A
~ .
; ~Xtd_X xt1+bxtl ...... 3)

The purchase of the car X wd can be separated into two parts. | X- - X,. 1 is the desir'cd‘ demand
" for car in the time period t and bXt 1 1s the demand for the car for. replacemcm purposcs (i ¢
demand f or car due to deprec1at10n) . »
-Chow's equatlon (3) shows the negatlve ef fect of Xt 1 °n X d and a posmve effect of
deprecxatlon on X td" Assuming mstamaneous ad]ustmem in the demand for carand -
'subsututmg nght hand side of the eqn. 1 f or X in egn. 2 we get |
: Xtd- a +ozlpt + oy - ( b)x[_1 PR 4 |
which is Chow's estimating equation of ‘the demand for cars ai the time period L.
Th. estlmatmg equatlon of pnvate capital formation in this study is dcrxved snmllarly as.

: follows ‘

Defmmon of the vanables

- CS = Per household capital at the end of the year 1981 (Capnal Stock)
CF = Demand for capltal f rom 1982 to 1986 (Capnal Formauon)

3’F‘or-‘det‘a‘il see Chow (1§56,«p. 49-74).'
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C= Desnred level of caprtal f ormation determmed by socro ‘economic constramt (Caprtal
Formation + Capnal Stock) | |

= Savings of the farm famrly
‘VPC = Value of public capital.
Cl = Croppmg mtensrty
e, = Error term. : ,. o .
The dcsrred level of capital { ormauon of the f arm famrly is 1dentlf ied as:

| C—a0+a18+a2VPC+a3CI+et (5)
'Capnal f ormauon f rom 1982 to 1986 is- 1dent1f ied as: ‘

, CF=C- CS e (6) ,

Note that in thrs study CS & CF are measured in deprecrated value at 1986 prrces therefore'
- accurhulation of capual for replacement purpose (or acgumulauon of capital due to .

‘deprecrauon) is not mcluded 'I‘he time penod tin thrs study is five years so farm families'

desire 10 accumulate capital was expected to adJust in this penod of ume Consequently, the

- adjustment faclor is not included in this study

'Subsmutmg the right hand srde of equauon (5) for Ci in equatron (6) we get

CF-a +aS+aVPC+aCI CS+e

0TSt 3 =T
Equauon (7) is the basrc esumatmg equauon of prwate caprtal formauon in thrs study.

Equatnon (7) is expressed in the funcuonal form asin equation (8), to use OLS method of

estimating thg relationship between depsndant and mdependent varrables.

-

CF-F(SVPCCICS) ...... (8)'.?



" Appendix X. Questionniirg

r .
Faéto‘rs‘ Ihﬂuenciné Capi_ial Formation ]
" i Sﬁbsisténce.Agr'iculture{ .
Part 1. Biographic Information. ‘
| | East: - West PSU _- _No.
:'G_aun Parichaya}: ' o X
a Ward'Noé )

Name: “ i
| Age:
_ Area of the cultivated 1ahd: In Ropani: . | In Bigha:

No. of ‘the family Members: o
| ‘ ‘ .' (a) Under énd uptov 15 yéars:
v (b) Qver 15 and upto.SO'years: '
| (c) O\fér 50 years: ‘ | |
.Yeéfs of schooli‘ngiz | : , Noiof Years:
| o .Literaté:
' Enterpfiseé:

(a) Farming. -

1 Ce,realzb
2. Milking:
:'3.'Forcs;ry: .
4. Fishery: .
5. Other: |
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Hliterate: * -

- (b) SidevLine._'” o

1. Porterage: .
2. Business:

3. Service: -

4. Other:



Part 2. Information about private capital.

1. How many houses do you have?.

No.

101

- Housé/
- Houses. .-

" Year -
'built_ '

. Money
"inr Rs.

Cost

Unpaid

- Labour.

Size

. of the

house. ..

- Part use

Remarks.

for Econ.

Purpose.

" First.- -
, Storeys.v :
| Second.
- Storeys.

Third.
' S;oreys".

- Sq. Meter. Sq. Metet:

2. Is there any major addition in the house/houses in the last five years?

Yes

No'

If ‘ye's: (a). Construction,

- Where ;
about of the

Year of
the '

construction. -

ca Cost
 Money _
‘in Rs.

Unpaid

" Remarks .

~ construction.

Shed.

labour.

(b) Rebair.

Description
of the
" repair

yeér‘

g Repaired;. '

- Money

- inRs.

Cost

unpaid

Remarks.

" Thatching
;he roof .

- In terms of

one year.

labour.

Ch'ahge of
~ materials.

Plastering
. OT smearing.




3. Description of the animals.

102

RN

Animals. ’

Reprdduced
in home

‘ If purchased Remarks .
Money Paid in .
inRs.  Materials.

Cow.
She-_éalf.
Oox .
" He-calf. .

- Buffalo.
She buffalo -

calf.

‘ He.-buf falo.

calf.
Pig.
Goat. -
Sheep. «
Chic}cén.- «
| Du.ck-.
Hor;se.
Ottler.

He-bufallo- - -




W 13

. 4. Ag’jricul'tu'r‘alsEquipme'nt and tools. -
- ’1 -
- Name of  Year Cost. i Maintenance cost. : Durability; |
‘the tools. Built or Money Unpaid - Money. - = Unpaid o
Purchased. inRs. -~ Labour. = inRs. Labour. . In’years.

" Plough. .~ - T
 Basket. | SR ' :
.-Load -
. Carrying
~ Rope.
i Rope.
Small Hoe.
;.. Hoe.
Sickle..”
Axe.
Wood
© Scraping
- Tool. ',
Wide Hoe.
Digger.
, ‘Shovelv. :
. Big Sickle.
Wooden .
Husking D
Machine.” . - '
Grinder. - " _ ,
. Mat co - .. .. . ‘. ,
Winnowing/ o
Tray.
‘Land
Smoothing
Tool. .
~ Cane.
- Sack. . _
Black = .
Smith. - ‘
Other. L : R R




“T1oor,

‘ 5. Have you constructed or bought some irrigating facility?
- Name. -Year Cost v Maintenance éost - . Remarks.
: Constructed. Money. - Unpaid Money . Unpaid -
or Bought. in Rs. Labour. _in Rs. Labour.

" Pump Set.

CWell,
Storing )
Facility, v .
Control
Structure. ‘

~ Bund. _ | ‘ E
Canal. |
‘O:ther. €
6. Have you constructed Drain? ~ Yes- No . If yes:
Year Build. Size of ~ Cost.. " Maintenance cost; Remerks.
. it. Money Unpaid . Money- Unpaid
- . .inRs. Labour. in Rs. " Labour.

7. Have you Constructed a Barn or Thraéhihg Floor? .

Yes " No If yes: .
‘Name. Year Cost - Mé.intenangc cost. Remarks.
o Build.. = Money - Unpaid Money Unpaid ' )
in Rs, Labour.  in Rs: Labour. -
Barn.
B AY
- Thrashing -




‘ : FUSN o
8. Have you constructed cow-shed or store house beside house?

~Yes - -No Ifyes

-~ Name.:" Year - : Cost Maintenance cost " Remarks. ,
© Build. - . Money: - . Unpaid =  Morey Unpaid : —_—
s in Rs. L‘abou;. in Rs. . Labour.
Store,
_ ‘Cow-shed> -
- Storeys. ' .

9. Have you layed orchards? Yes . No - If yes:

Nameof . No.of the. Year .  Cost Maintenance cost.
- -the Plants. - Plants. Layed. _ Money Unpaid ° Money " Unpaid .
R - ~ ~inRs. - Labour. -~ inRs. Labour.
Guava,
. Papaw.
Peach. S ‘ S B
~Banana.,:~gf___ S : S .
Lemon. » -' | L
Orange. -
Other.
1,0_; Have you leveled your land?  Yes No - If Yes:
. Name & ~ Year - Cost * ‘Maintenance cost. Remarks. .
-Type. ~ Leveled. ‘Money Unpaid Money Unpaid
~ " inRs. Labour. in Rs. Labour
Irrigated
Land
‘Non
“Irrigated

“Land.
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1. Do you have fence in your field? Yes ~ No  If yes:
-Have you constructed it? Yes  No . If yes: - ,

Year Fence Lengthof = Cost Maintenance cost. - Remagks.
Constructed the Fence  Money ‘Unpaid Money - - Unpaid , o
*In meter. inRs. - Labour.. . inRs: - Labour. .

12. Have YOu const{ucted'any type of dfinking water 'f acility? Yes No~ If yes:
Year Build. Useful . - Cost Mainteriance cost. - ‘Remarks.

for  ~ - Money °  Unpaid Money =~ Unpaid B

Irrigation  ih Rs. Labour, in'Rs., ~  Labour.
too. . - - ; -




Part. 3. Information on Production.
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‘A. Irigated Land.

- Croped Area
. in Ropani‘.'v

. Production in = -

Local Unit_‘

Value of the -
Prqduct.

Remarks

Main crop.

‘Second crop.

Mixed crop " s

- . with main

Irrigated 'Land__.

crop.

‘Mixed crop

with second
crop.

\

B. Non Irrigated Land.

. Croped Area’
in Ropani. .

Production in

Local Unit

Value of the
Product.. -

Remarks .

. Main crop.

Second crop.

Mixed crop
with main
crop. - " -

M‘ixed_.érop .
with second

Crop.:

A

~ 2. No of Labour used to éultivate land for Ag. production.

Type of - To Prepare To Sow '
Land. Land. = . the Crop.

To .
Harvest

.. the Crop.

* To Store
- Harvested
Crop

‘Labour to
. Irrigate

Land &
Mixed

- Croping.’

Total
. Number .

’ L,abpurs." o

" Pair of oxen

" Non Irrigated Land.

o

Pair of oxen




3
. 3. Use of the Fertilizer. #
Name of the - Land..  Inthe In the " Total Remark.
Fertilizer. o o st "~ 2nd. ‘use of the , ‘
: : Crop. - . Crop : Fertilizer. N
Manuar in Irrigated
Bamboo - . Land. -
Basket L ‘ o ' _ ’ Co
(Doko). Non Irrigated =~ - o © N2in kg.
" - Land. > -
e o :
Chemical Irrigated
Fertilizer- Land. .
in kg : :
orin Bag. Non Irrigated
: Land. .
, . . . ) . . ) . o ﬂ.fi
Part 4. Information in connection to a’dppta’tio’nn of modern inputs._Do you use?
Yes , No - - Ifyes . Qu - Value. -

1. Improved
“Seed. -

. Insecticide.

» Herbicide.

K w. N

. Pesticide. - R (

Ss, CAhe'micalA‘
" Fertilizer

6.Modern ,
. Ag. Tools. , )




_ Part. 5 Investmem m the consumer durables

1 Schoolmg of the' chxldren How many chxldcrn are in’ the school" No

I there are any:
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Level.

Attending |

 Additional Extra

'Tot'él

Reémarks.

.~ Other.

Attending
f Tom Home. Being out = Cost to Additional . Cost. -
?' ‘ of Home.  Educate - Cost due to
' Childern.  being off.
: “the home.
Lo
"o, Purchase of the land right. Have you purchased any land in the last five years?
Yes . . No If yes: ‘ o _‘\/”f\,,ﬁ. |
- Year Area of . Type of \__Cost Remarks.
Purchased. - - theLand.  the Land. - Mone/y—'\g}_-’\Material. :
. o : . inRs.
3. Do you' possess? t
Yes . No Approx. .. Value. Remarks. -
wt. 1986 Price.
 Gold. Tola.
- SilVCT.. TOla. A
. Copper - kg
~Brass. " - Kg. -
Bronze. kg.
Radio. o
Watch, - ‘No.
ape - : No.
ecorder.




BILRE

Part 6. Information in connection _;b the use of the public capitals.
Public. Distance Use of the =~ "Ableto Remarks.
Capital. =  in Time. v Services o “Accomplish - o
S - Per Year." -7 Services.

... ) L L

‘ Finariéi_al Se'rv'ice‘ R o 4 o . o "Two way timc.
(Bank). - - : . v

Ag. Extension AR ) ' ' "
Service. : ' '

- Livestock =~~~ DR R "
. Service. Co . : : '

Medical = A | e
Service. Lo : ~

Coaewmw
Corporation.

Co-oprative, - . R B - ‘ "
(Sagha) o

Drinking . - . B : ' Not
Water. - D ' o Applicable.
Irrigation . : BEEC . . "
Facility. '
o

Market. o : ' : D ) o Two way<u:m‘c,v

Post office. - o S _' .‘ﬁ S . .%_ . o
Forestry ‘- : Office. o o o o
‘Police‘ Office. T el S S
"I;andvvtax‘ L Officg. i . S DT

| Pahcﬁé’yat . Office. S A " ST o o
‘Education - Office. R

Other = Off"ice. - ' - Lo e e - "

» *Farm family’s eff ot to get puiblic sérvices.

. ' **Effort of the ﬁerson”nél ‘working for the correspond ing public capital.



. nr
’

7. Are you satisfied with the services provided by the public capitals?

I do not know. " Yes = ~ No

Financial ‘Service
(Bank).

Ag. Extension -
- Service. ‘

Livestock
Service.

Medical

. Service. = ..

Ag. Input '
- Corporation.
~ Co-oprative. '

- (Sagha)

Drinking
Water.

. Irrfgation ' o
Facility. -~ o ' A ‘ R

. ‘M.a'rkct.. |
N Post. of fice.
Forestry Qf fice.
Policé Off fce.
an'd tax Office. .
'Panbcvhaya‘t'ff fice.
Court. |

Education Office. | T




Part 8. Contribution of the family farmer in the formation of the public capital.

112

" Capital.

Contribution’ Made by the Farmer Remark.
, Money in Rs. Labour. Material.
Police Office.
Post Office. -

High school.

- Middle School

- Primary School ‘
- Fair Weétherv
Motorable

Road.

‘T.rack.

- Mule Tr'ack.'

| Canél. -

- Ag. Service
Centre.

Livestock Service

Centre.
: Dam. °
Tap. |
HealthAPost. :
| Bridgé .
bPlanta'tion.. |
; Coh_servation.
Panchayat.

"~ Other.
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Part 9. Information of the sales of the f: arm products and other income.

. Goods. Unit Sales in-the fiscal
, Year 1985/86. in Rs.

Rice(Paddy). ' Muri.

Maize(Corn). o Muri. -
Wheat. - Muri.
Millet. Muri.
Mustard. ) Muri. _
" Gram. - © Muri.
-Cowpea. | , . Muri.
Pea. o Muri.

: ’Vegetables. |

Q'FQPaécb. -

© Banana,

Other Fruits. | _

Milk, T . | .

Ghee. ‘k'g’. ' ‘

Egg. ' '
Goat.

Cow.

ox.

Buffalo.

Chicken.

Salary.

e

Income From
" Porterage. |
.Borrowed Money.

Other Income. e ’ : S .




