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Introduction

Bingladesh schieved remarkable progress in alleviting povesty in the 19805
and 19905 (BBS 2067; Hossain amd Sen 1992 Rinalhon and Sen 1996; Sen
2003: World Bank 20070). 1'he Bangladesh Burcau of Statistics (BBS) esti-
mated fram the Household lipcome Expenditure Survey (HTES) thut the inci-
dence of poverty Inrursl areas fell from 53 porcent in 19856 w0 34 percent in

2605, Independent anilysis by sehalars using standard methodology on the |

BBS dutn confirmed that poverty incudence declined by | percent per yeur
during 19522000 (Sen 2003) and by 2 percent per vear during the 2AX0-5
period when economic gnawill seceléruted 10 6 peroent per yeur compared
with 4 pelcent per yeur over the previous thret decades. 1If Bungladedh cun
aecelerate ity cconomse growth turther o about 7 percent per year. (b will be
on the wiy 10 achieving the Millkennium Development Coal on halving severe
poverly (World Bunk 20074),

Banglidesh fs o nation experiencing extreme pressuce of pepulation on
Himited nutural resources. Despite rapid rural o urban migration. the merge
frm size continues Lo decling and had renched 0.6 hectire by 2005 (BBS
2006). Food grun production has increused at an impressive rate due to the

adsption of improved technplogics facilitated by the expunsion of irrigation.
with private bwestnent in small-scale equipment, such as shallow tube wells,
and power pumps. But the potential of economie growihithiough this meuns

is approscing s limit. Further aceeleration of growth will depend on
diversification of sgriculture und the rurd economy, and uceeleration of

growth in the munulacturing and services sector, Recent capenence shows)

thit the rural ponfarm economy his indeed been the main driver of growth 10
the rural esonomy (Hoessuin 2004, Hossain ¢ ad 2007)

Thic aceeleration of growth o the nonfurm secior mtiomally, as well s
i euital nreas; will depend wmong many other things onan mprovement 0
the quality of Bangludesh's mast abundunt resource—ins vast libor force.

The potential for impravement in human capital is vast. a5 40 percent of the

population is still ilfiterate. Although the participation of children in primary’
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sahiools hus incredsed i recent yeals, and the gender disparity in primary and
secondury elication has almost disuppeared. the dropout rate is still high,
and participatiom in secondary and postsecondary schools s w very low
fevels. There s need For 3 sobstaniind incresse in investment in e educition
af children from the government and a1 the household leve

Whatt factors are belind the dramatic dedling in the incidence of poverty in
Bangladesh? Using household-level datia from 4 mutionally represedtative
sample survey from the same setof housebolds in three periods of 1ime over
1988 10 2004, this chapter aims ta investigate the chianging structure of
lowusehold income in rural Bangladesh and idently the Telors that influence
the investment in schooling of children at different levels of education. To
achicve our objective. we relate the dynumics of ruril poverty to the shift of
rural househokl income wway from farm e ponfarm sowrces. chanyes in
heuschold facter endowments. and the adoption of impraved farm technal-
oy over time Inusmuch us household farmland resowrces have stared o
decling because of high populistion pressure ot o dlosed land frontier, we can
reasonubly expect detertoration in the housebald mcome position und an
increase in the incidence of poverty. Yet. this did not happen in a penod of
16 years Trom [Y85 to 2004 becanse of the spread of improved farm technol-
oy wnd the development of rurail nontarm sctivdties. The chapler aims to test
the hypothesis that the Green Revelution in rice prodluction Tacilitated
mvestments. in schaoling for children. who lawer on joined the nemfirm labor
market and earned higher nonfarm income Higher nonfarm income i« the
unggor fuetor behand the deamatic rise i household tncome and the reduction
ur prwerly.

This chapter s organized as follows. The sxond section describes the
ity and repaits the findings on changes in fann charucteriatics und school-
mg of ¢chilidren obtained from the sample surveys. The third section provades
information on the structure of household income and the trend in poverty
us estimuted from the household survey data. The fourth section identifies
the determmanis of dillferenmt sources of household meome The fifth
wthon explores the determinanis of the prohability of school enroliment of
children of schoal age. Finally, the sixth section summarizes and concludes
this chupter,

Farm characteristics, education, and schooling of children

Tire ditrar

The dutu for the study come froni & repeat survey ol a mationally representa-
e sample of rural households in Bangladesh. The benctimark survey was
mplemented in 1987-8 by the Bangladesh Institute of Development Studies
(BIDS) in 62 villages from 27 oul of 64 districts in Bungladesh for a study
on the impact of modem agriculur technology (David and Owsuka 1994,
Hossuin ez af 1994). The saniple was chiosen by using s multistage random
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sampling methed Tnothe first stage, 64 unions were sndomly wlected lrom g
list of all umions i the country, In the second stage. ane village was selected
from each unton that best represented the union with regard 1o the size of
landhelding and literacy rme A census of all the households w the selected
villuges was conducted 1o stratify the households by the size of landownership
and land tenure. A random sample of 20 households was chosen lrom each |
villige such that each statum is represented by its probability proportion.

The Internationa) Rice Research nstitute (IR R 1) studied the sume villages
in 200 for u study of the impact of rce research on poverty reduction in
Bungladesh sponsored by the International Food Policy Rescarch Institute |
(Hossain er o 2007) A sample of 30 10 31 househokds from each of the
62 villsges was chosen using the stratified random sampling method, The
stratification was based on a wealth-runking 1echnique of the purticiputory
rural appraisal (PRA) method. The 2000 sample in¢luded all households and
their descendunts covered in the 1987-8 survey, A few new householkds were
included ta replace people who migrated from the village. A thicd round of the
survey wus conducted by IRRI in 2004 follewing the houscholds present in
the firs) two waves und their descendants The sample size consisted of 1,240
howscholds i 1987-8, 1,850 in 2000, and 1927 in 2004, A fow samples were
excluded during the dati anglysis due 1o incomplete information.

Farm chavactevitios and adpption of technology

Table 5.1 shows the characteristice of farmland in the three surveys. The
average size of cultivated land of farming houscholds decreased from 0.87
hectare in 1988 10 .65 hecture m 2000 and 10 0.59 hectare in 2004, This |
decline is attributed 1o the practice of dividing the land among siblings with
the split of houschalds over time Owner farmers constitited the largest
group of hauseholds in 1988, followed by nonlirm households (including
landless agricultural lubor households and those engaged exclusively in rurat
nonfarm activities). Conseyjuently, owner cullivation comprised the lurgest
share of cultivated lwrm aren over 1988-2004, Iis share. however. declined
over time, whereas there was an incresse in the urea share of leasehold ten-
ancy undl share of land vnder mortgnge The arcs under tenancy increased
from 21 pereent of the cultivated land n 1988 to 32 percent in 2000 and
further to 40 pereent in 2004, The rapid expanaon of the wnangy market has
resulted from the tendency on the part of large and medium landowners
to engage in nonfurm achivities and tent out the land to households that
previously used 1o work us agncuitural luborers. As a resull. the labor market
has shrumk, and the propactien of murgingl and small-term households
hus incrensed. In 2004, 6] percent of the rurel households were farm house-
holds: of these, 36 percent were wenints, with 17 percent being pure tenants
with no lind of their own. Thus, althougl the endowment of fand per farm
houschold has dechned, the capanding tenaney macket has provided access to
land to land-poor houscholds
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Yadte 58 Virmland characteristics. Bunglndeah. 19852004

¢l teristic FLLAY Wy Xy
Number of households t2n 1472 1337
Averige size of farmland® 1hET .65 .35

Land perure stalss

Nowfarming househalds [7%) L] 42 39
Purc-1enant households (<) 9 12 |7
Owner-cume-tenant households () bt 20 %
Owner-Tarm howsehokds (%) LH) 26 25
Arca under
Oy cultseation 1) T ] ]
Shure wenuney (%00 15 21 H
Leasohold tettancy and mottgaged (40 f i1 16
foates planted with medern rice varietics 35 0 7
“ovillages with glevtricity 2 =] il
Tearea
With pamp imigation’ b i 15
With tubewell irrigation £ 50 i
Rainfed 76 3 6
Riee vield (Lha) x4 16 4.
Muodern rive 3.7 4.2 445
Tradivomul rice 5] e | 14

9 Refers Lo Hokdbies of Zanmer howeholls oaly,

3 Iaelpdes land under morgaged-in airingements
v Ineludes lorw il pump. canal nmd niver

i Dachmdes shallow tubesiell und deep tibewell

Nowr Farms of thig iabie ore drown from darpis and Hotsam {2000 Table 1. po 4261,

Techneological progress in rice praduction expanded rapidly. as shown by a
dramatic increase in the proportion of land planted with modern varieties
(MVs)of rice from 33 percent in 1988 to 70 percent in 2000 and 10 78 percent
in 2N (Tithle 5,10, The spread of MVs was faolitnted by an incredse in
coltivated areu with irdgation. The shure of cultivated area with irrigation
(mostly with shallow tube wells und power pumps owmsd by Girm howse-
holdsy rose from 24 percent in 1988 to 62 precent i 2000, and further to
74 percent in 2004, The presence of irrigation 18 by Tar the most important
determinant of the adoption of MVs (David and Ofsuka 1994; Hossain ¢ af.
W07) Rice vield has mercased substantially owing to the diffusion of
Improved technology from 2.6 tha in 1988 10 3.9 vha in 2004, The vield of
Both modern and traditional vaneties has also increased due to mproved
crop management practices. There is. however, n lurge gap m the yield of MVs
grawn with full irigation in the drv season (5.4 vha)y and those grown during
the monsoon seuson under minled conditions (3.8 vhal As u result, the
average yvield of MV is siill low at 4.5 tthu,
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Demographics, cducation of workers, and school cavellment

The demoegraphic charaeleristics of the populiation are also underzoing l'c-q:q‘t!1
change in Bangldesh. The recent population census tuken in 2001 indicated
that the annual rowth in population at the nutonal level declined from 2.4
percent per year in the 19805 to 1.4 percent in the 19905 due to s rapid decline
in fertility rates. A papid rural-urban migration has taken place with the
incremental population being located mostly in urban areas. A similar truns-
farmation is noted in our sumple. The average size of houscholds declined
from 5.9 in 1988 10 5.4 in 2000 and 10 3.3 in 2004 (Table 521, The number of.
children of primary school sge tage 6 1o 11 dechined from 1.17 per househo
i 1988 1o 0.73 in 2004. Bur. the number of children of secondiry-schoo! age
remained stugnant. indicating that the fertility decline s a0 relatively recent
phenomenon, The propertion of the economically active population {19 year
old and above), however. increused substantinlly during 1983 2004,
Anather notable change in the rural economy s the mercasing mobility o
the rural labor force from agriculture to nanfirm activitles {not shown i th
table). The number of agricultural workers per household declined mostls
ihie o reduetion i the number of ayriendiural wage liborers who foun
employment in rural ransport and construction uetvities: Muny also work 1

Tabie 5.2 Demoegraphie chiurweenstics of houscholds, Bunglidesh. 1988-2004

Charucteristic T08R 20Ky 2004

Harusshold siee igz 40 5.29
Ape ol head 42 43 47
Averzes numper of household members
(1o 4 years alid 1607 0.7 .65
tro 11 years okl 117 0 $4 n7i
1210 17 years old b.79 1 B4 0.79
18 10 24 years ald 0 66 [N 0.66
25 years ol andd abave p 2l 240 245
Working-age members 19 + with 1
Na schonlme (%) . 3K 41 41
I'rimary schaaling (49 23 T 2}
Secomilary schooling (%4 ] 1% 20
Tertiaty scheahing {550 5 4 16
Toral (%) 1o 3] 100
Avgrsge vears of schoaling complered by
parents
Male spouse 299 in 3.6
Female spouse .16 144 x

Average yean of whaading completed by
all ether inembers 19+
Wiile ¢hildren 157
FFemale chutdren 1.18

£.82 73
156 4,70
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peity trading. livestock and poultry furms (as 4 part-time setivity), and agro-
processing, with aceess to micro-credit provided hy a farge number of NGOs.

Oceupational mobility hias been facilitated by the improvement in edueu-
ont ol the l_ahor force. The proportion of the working-age population (over
I8 years) with no formul schooling declined from 58 pereent i 1988 1o 41
pereent in 2000 (but with no further improvement since then) and those with
secondury and above secondary education have inereased from 20 percent in
1938 ta 32 percent in 2000, and further to 36 percent in 2004 { Table 5 2). The
wverage schoaling for the male spouse mcreased from 3.0 10 3.7 years from
1988 1o 2004, und that of the femule spouse from 1.2 10 2.6 vears. More
impressive is the progress in the educational aitwinment of the m-unger mems-
bers i the labor loree: The educational atainment of other familv members
i the Jaber force increased from 3.6 10 74 vears for male lamily workers and
from 1.2 to 4.7 years lor female fumily workers.

The improvement in school participation of children is alse noteworthy.
Children., us a whole, guined about .5 more yeurs of schooling than their
pareats in 1988, The gap increased 1o ahout 3 yeurs, indicating that parents
meested inchildren’s schooling i more recent vears, The schoul participation
rute for primary-school childeen (age 6-11) increased from 63 percent to 93
pereent for boys and from 53 percent 10 94 percent for gitls within 1988-2004,
For the secondary-school children (age 12-17), the participution  rate
n:mam:cd stagnant at 60 pereent or the bovs, but improved dramatically from
42 1o 73 percent Tor the girls (Figure 5:1), Thus. the gender dispanty i edu-
cation it the prmary and seeondary level has disappenred. School encoll-
menl rates of male and female children in primury school do pot seem to
differ markedly because primary schools ure i ree ind available even in more

(o 1988
2000
|20

.

Tﬂh Fomidi | Mia | Fomue

Prisiry sehool
Figure 5.1 School enrollment rites by gétuder of children, Bungladesh, 1958-2004
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remote villages. The purticpation rale a1 the postsecondary level has
rernaited very lonw, with only murgingl inprovement for girls

The progress in school participation for both boys and girls at the pn-
mary level and Tor giels in secondary school s o result of policy support
from the government of Banglndesh. 1n 1993, the government started the
Food for Education Progeam. which was later replaced by the Cish for
Education Program. Under this program, households thut hive primary-
schoul children are eligible 10 recenve grains (or cashi i the children are
able to attend 835 percem of classes each momth (Ahmed ond: Del Ninne
2003, Becuuse 41l children are treated equally regurdléss of gender, this
program might have contributed 1o the relutively equal eorollment rates of
hovs and girls in primary school, The government also inroduced a policy
of free education of girls in secondary schooks in 1994, and a small stipend
for them in 2001, This positive policy encouraged parents 1o send female:
childeen 10 secomdary school. But paremts frem poor econemic back-
grounds withdew male children siely [rom secondury school 10 engage
them in farm work. According to the law, the mimmum uge at marriage is
18 for wrls and 21 for boys. but 1his 15 not sineily enforced. The early
miarmige of girs at age 1316 0s sull widelv prevaient m rural Banglndesh,
This cultural practice is responsible for the low participation of girls in.
post=secondary education,

It tarmiland s an important source of Tunds 1o send children 1o school, we -
can expect that the children of farmer households will huive a higher rate of
enrolliment. Figure 5.2 shows that such wis the cuse in 1988 but was no longer
the case in 2004, when children of Lmdless households had almest the same’
tate of enrollment at all levels of schiool i the children from farm households.

In brief, we hive scen netable demographic changes in Bungladeshi house- -
halils, including a dechine iy household size. w nise m nonlerm employment,
und increased In-schoal participation of children. These chunges seem 1o be
favorable deivers for a redugiion In rurul poverty in Bangladesh,

Structure of houschold income and incidence of poverty

Household inceme

Sources of income have been clussified as follows: (1) farm income consisting.
of mcome from rice und nonnice crop production, fishing. pouliry, and live-
stisck and off-farm wages; and (21 nenfarm income consisting of remitlances
and nonfarm wage income including sell-employment, Nonfarm income
includes income from tritde und busincsses (including shop-keeping. rental
pavments. antd contntetor fees), service (salaried and personal services :l'u'ld'f
penstons), and oiher income (from construction, transporiation, agros
processing. and industrinl Tubory Household consumption of sclf-prcducedlt
crops, livestock, forestey, and fshery products s impuled using the uverage:
prices for the entire sample for the reference year of the survey and thenl
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meluded in the respective come components The ¢hanges in the com.
pasition of hooschold income across these groups for both Girmer and
liendless houselields can be seen in Table 5.3,

Rice production was by far the most importani souree of income lor farm
househelds in 1988, The shure of rice production and off-farm wags income
mainly coming from mice producion activities declined over time. whereas:
e shure of nonfurm income. most importantly nonfarm wige Income. rose.

Tubfe 5.7 Sources of incoiie of Tuner and lomdless housebolds. Bongladesh, | 7881
h!
2004

Source FOAY 2o JiNv ?
!

Fermur Foapighadidr

Furm' (%1 i 53 54
Rive production (4 35 2 an
Noutrke rop production (%) I 12 I3
Fighing. pouliny, and lvestogk (94) 12 1§ 14
O wages (%) L] 4 5

Noafarm (34 b 47 16
Remittunees (%) 3 10 Il
Nonfhrmny wages 170 2 13 33

Toual 1) [EY 100) 100

Housghold fncame (i euirent TK) 35w b7.EY TR.507

Homsehold meome tin carrem 15%) 1112 1.288 i.269

Haomsehold size .36 LR 55

'er capirn honsehold ineome (eurrent Tk 5551 11,789 10T

Per capita hongehold income (in current

LS5 175 236 226

Landiess hpuscholds

Furm {7 &L 22 &3
Rive production |14 1] 4 3
Noarice vrop production (3l | 2 2
Tastung, poultry, and hivestocs i) & A Y
OU-Fatm winges £ i H 7

Nt 15 0l kL )
Remittances () 3 ] i ]
Nomfarm wages () 6 i1 13

Todal (%) LT 1 1

Household meome nin cureent Tk 4.9 40,667 57,505

Toguselold meame Hin corrent LSS 737 95 S68

1 Fonssetinled s 3.0 5.0l 4 51

Per capity hoasghald [neoime Jin'eurrent

%) 4 887 2.4 11574
Per capita houschold imcome {in currem

LiS5) 144 178 200 i
i Fnciude income fesin trade. Buslness, servicew nnd regulne wiges eanplevnent:
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denmittically. The slare of nce Farmng weone i @rm houschold income
geehned from 35 percent in 1988 1o 22 percent in 2000 and 1o 20 percem
in 2004, but it continued o be @ important source of income for furm
hiewsehalds (Table 5.3). Among the nonfarm income companents. Lthe inceme
shitne from nonfarm wage incluthng self-employment, such as trade and busi.
ness. mose and the income share of locnl services (teaching. medical care,
religions preschimg, and vanous types of sell=serviee) remaimed sieady m
2000 el 20048

Nonfarm income comprised the largest share of tetal hovschold incoms of
ihe landless househalds Its share rese dramatically from 61 percent in 1988 w
78 pervent in 2000, bui remaind stoble wt that level during 2000-4. In con-
trust. the share of off<larm wage meome droapped from 31 percent in 1988 1o &
percent i 2000 and 10 7 percent i 2004, which i an indicution of the shrink-
ing rural agricultural labor market. The main drivers hehind this chiunge arc
11 the expansion ef the rural tenaney market with agricultural activities being
condictesd by Gamily labor belonging tio tenont housgholds, (21 the reduction
w demand for agncultumal labor due to the mpmd adoption of mechunization
in lund preparation and theeshing actvitiex and (3) increased emplovment
appartunities for landless househalds in the rural transport sector because of
the development of rural roads The expansion of the nonfirm labor market
for mdless households cin be aoted from the expianding share of income
anginating from rural nonfarm activities. [ imteresting 1o observe the nse
inparatee of remittance income for landless households. whose share of
towl income rose from 3 percent In 1988 to I8 percent in 2000 and 1o
20 percent in 2004, Overull. we cun see o clear indication of the shift
Income-carning sppariunities of rurl Boasehelds sway from mee caltivation
and agncultural wage labor 10 transport, petty trade small businesses (sup-
parted by micro-credit), and renntiances from relatives working i cities amd
stead towps fmany working in the garment industry thae has also expanded
rapidly in recent yeurs), This changing income structure hus also been
reportedd in the cuse of the Philippines (Chapter 2) snd Thailand (Chapter 4).

Poverty sitwation

The deficiency in income Lo satisfy basic needs is by far the most widely used
definition of poverty. lncome poverty is ustially assessed from the survey data
by ¢stimating a poverty fine using the cost of basic needs method (using a
tormative food basker and estimating the cost of the basker by prevailing
miurket prices for each food item and muking o provision that ul the margin of
poverty households spend 30 percent of their income on ponfood basic
feeds), and applying it o the disiribution of houselold income (BBS 2007,
Hossuin and Sen 1992 Mugtada 1986 Ravallion and Sen 1996; World Bank
2007a). Applying this method 1o the data set. Nargis and Hossmn (2006)
estimared that the inekdence of poverty declined I'tom 62 percent in 1988 10 48
Pereent i 2000 and further ta 44 percent in 2004,
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In order 1o muke the sstimates comparable scross countries i this volume s
we wsed the Worlld Bank norm of one dollar & dav per person s (he ineo =.,;:
poverty hac. We wsed the purchising power parity (PPP) exchange rates
provided by the Workl Bank (Chen and Ravallion 2004) 10 convert the nom--
ingl incomes estimated from the survey for the three reference periods into
PPP against the US dollaes and then extimated different measures of poverty
using the FGT indices.”

Tible 3.4 shows the estimates of the three messurey of povernty for firmer and
landless househokbs In 2004, about 3 percent of ruril households were poors

A8 percent amaong farm households and 35 percent umong the landless. Both

recent Llimes.

Nargis and Hossain (2006) followed up the pangl of households over time
to observe that 28 percent of the poor households were unable to rise above!
the poverty line over 1988 2000, After another four yeurs. this figure was 8
27 percent. The problem of perssienee of poverty aside: things uppeir to bes
chanying in favor of movement out of poverty. The rate of exit from poverty,
given by the percentage of households that started poer in 1988 and ended i -,,'
being nonpoor in 2004, appeirs to be more than twice as high us the rate 0 '
entry into poverty. given by the percentige that started nonpoor in 1988 an «1
turhed poot i1 2004 The rate of exit is found 10 be higher than the rate of
colry even in the short ran fram 2000 10 2004,

Talle 3.4 PMoveryy suusiion. Bangladesh, 1988-2004

Poverty dlinetinn FUsY SO0 s
Furiper

Head=count rano 35 3 i
Powerty pup retio 13 2 9
Sguared poverty gap o [ 6 4
Loiliew

Hend-coum ritip iR 43 15
Paverty cap wano 2 IR (E]
Squaned poventy gap mho I 14 7

change Txis wl nhlung power p.:rrrry prices nnd convering the nomzl meome by -.._.
cxchunge rate. Moscholil soe b uged o p weight e the poverty caliulition ro gorrect 158
perssible sampling bros sssoclared with housghold stze.
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The dynamics of factors affecting income and poverty

To rehute the decline n poverty 1o income transformation, we estimate separ-
ate household meome determination functions for each incame componen
for eachy vear given by thie equation

v =Xf+e. 0= L2, NI = 1088, 2000, 2004 (3.1)
where v, stands for howsehold moome componenis consisting of rice, nons
pice. smd nonfarm i vear +. f is o vector of regression coefficienme which
measures the retums o respective explunatory variable X, The term &, is the
randem disturbance term assumed to be independently and identically nor-
mially distributed with zero mean and constant variance, We used the Tobit
methed for esumation of the parameters of the income Tunction because
many households did not have income (rom each of the three sousees, and
hence the viarlues are iruncated wt the lower end.

X is aovecior of housshold-specilic chumcteristics such as (1) the size of
farmbincd by Wenure such as owner cultivation, shure tenancy. leasehield tens
ancy, and rented-oul arrangement: 12) infrastructure and rechnological vari-
ables represented by the proportion of cultivated wrea under irdgation (TR},
the percent of cultivated land plinted with modern rice varigtics iMY) of rice.
ancl o village-level dummy for nceess to electricity; (3} the number of workers
m the young (19-30), adult (30-30), and ol (51 and aver) age groups and the
prepartion of male workers (to reflect the gender differential in labor product-
wityl: () the proportion of working-age members with primary, secondary,
and tertlary schoobng 1o reflect the differential productivity of education at
different leveis. (2) the propertion of family members working in cities, rural
towns, ol abroad and sendhing remittances to the family: and (6) village-leved
dummy wariubles that reflect location of the vanables in differeat unfavorable
agroccasysiems (Hood-prone, droughit-prine, cousial suline, and coastal non-
saline. keeping the fivoruble ecosystems as a contml) 1o refllect unobservable
cultivral wnd ecological ativibutes that the geographical location of the house-
hokd reflects. A particular characteristic of rural Bangladesh is vast cxpansion
in lhr:sujmly of micra-credit dunng the penod under study that is provided by
Rongovernmental organizations to lund-poor houscholds to support gener-
atian of self-employment. A hausehold-level dummy variible. with value of
unity 1ar households borrowing from NGOs and zero otherwise, wis inchided
16 nssess the elect on rural incomes from different sources.

The dependent variable. imcome, is mensured in US dollars by converting
nominil vilues with the prevailing v:.nc!umgg nite during the veference year of
the survey. The ﬂchungc rdte moved in line with the whelesale price indes;
hence, the regression purameters reflect real values The use of dollar units
also facilinses international comparison of the numbers

The adoption of MVs was facilituted by the expansion of irrigation
infrastructure, so the values of the we variables are highly correlated. To
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avoid the problem of antribution, the vanables wre measured i interaction
terms {Dravid amid ©Otsukas 19943 by multplyme the proportion of cultivated
land irrigsed (IR) by MV rice aren as a peccent of cultivated lund Tle My©
drgii was counted twice if it was cultivated twice during the year, The cr:ef.
ficient of IR*MY will measure the effect of technology i ussd unde
irmguted conditions, while the coetliclent of (1— IR*MY wall measure the
effect of modern vaneties grown under minfed conditions:

Determinants of vice income

The estimated values of the income Tunction for rice (Table 5.5 show thut lanq
endowment is the most impartant determinant of income. Tn 2004, 1 hectare
of cultivated lund contributed LSSSE7 1o rice income, while 1 hectare nfland
rented undern shareeropping arrungement generated income of $352 per year,
supgesting that 40 percent of the incremental return was paid as rent 1o a
lendowner. [§he household rented put the land. the return was $221. about 3‘1
percent of the return il the land were self-cultivated. A Jower return is obtiined
if the land is rented in.under n fixed rent or lensehold commet. The rn.n‘smnj '
returns from owned and sharecropped lind remained almost constam ove
19882004, while the returny from leasehold land declined over time because
ol‘ the mduni Inerese m el for such Lmd The rﬂurnumm remcd-aut an

engagement in rural nonfitrm activities. o phenomenon of the expansion of
the tenancy murket in rural Bangladesh thit wiss reporied eardier,

The cocfficienmts of the techinology variables indicute that the adoption
of technology contributed 1o an increase in rice income by 27 percent in 1988.
The finding on the positive impact of farm size and technology on rice
income gives support to Hypothesis 1in Chapter | that land snd technology
are important determmants of farm eome. With the rapid ditfusion of the

mansoon season (aman ricel, This result mighl be explained, ui least pa ,
by Lhe fact that the input cost on aecount of irtigation and chemicil fertilize
is substantially higher for the culiivation of irngated rice than for minfed rict
and the cost ditference his merensed substantially due to 1he increase i
irrigation charges. Profitability in fice cultiviion is now higher for aman than
For baro, but farmers continue 1o cultbae boro due to the higher pm!‘mh'm v
than with nonrice crops grown during the dry season, and the higher yield ol
horo contribunes to the objective of achieving houschold food security.

The coeMeiemt of the worker vanuble was negative in the rice equatio

Tinbie 3.5 Determununts of rice Incone. Bapgladesh, 19853004 ( fobit)
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for all uge groups. indicating the presence of diminishing returns to famly
lukor in rice larming, The transfer of labor from rice farming 16 nonfary
activities within ransd drcas, andfor From rural o urban dress, a procesy. of
agrunan imnsformation that Bangladesh is currently experiencing, would
Tive a negative effect on income from rice farming.

~ The idfrastructure nﬁqbk- and remittances do not allect nee iucume; as.

femitinnees from ulnnm tﬁulinu in towns .uul abroad. The access to m -t..*
eredit Mrom NGOR also does not affeet rice incomie. The village-level d
wariables representing unfivorable agroecosystems did not produce consi
cocfficients and the values are statistically insignificant in most cases Rica
income was found to be higher and statistically significant in the nonsaline”

to favorible ceosyslems only in 2004, Bul not in the other twa periods.

The education variables dil not have statistically significant coefficients i v
the rice income squation, except for tertiary education: This indicates ‘?:“_
primury s secondary education do net constrain the adoption of improve
technologies in Bangladesh, The improved technologies that have spread in
Bangladeshi agriculiure relate 10 modern rice plams which embody bett
genetic churacteristics, New vanetics wre introduced to o Ffew enterp
farmers by government extension agents andfor privitessector seed ©
panies. I they are found to be more profitable than existing varielies, t

simple technologies. Education may. howeser, be required for the extens
of knowledge-intensive crp and natural resource munagement technolo

resources, which are now he::ummg wnportand for rice ﬁlrmlng m Bangladesh
with the hervizonal expansion of inproved seeds that 13 almost mmplel& “al
this rele of education 1o be effective. children st be educated beyond prie
mary school, snd the curriculum muist include knowledge of modern mans
agement practices that comes out of res¢arch stations,

Determinants of nonvice crop income
Lundd endowment is also o majar driver of nonrice farm income, but 1hES

on the margin ar $179. and sharceropped fund ut $92. The murginal ret i
feam leasehold land, however was almaost three times higher 155?l)|hsnt' i
owned land. Lhis indicates that crop diversification is pracuced by relativel
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smaller farm houscholds. and Jeasehold lund 5 vsed to grow high-vitlue
craps such as vegetuhles. Those who rent out under shurecropping or a fined-
rent system did not earn much income Mom nonrce conomic xctivities
Presumably, tenants pay real for such Lind in terme ol rice, even i they use
some of the land for nanrice crop Rrming.

In contrast to the rice income eguation. the coefficient of the worker
varihle i positive and significont in the equation Tor nonrice larm income,
The marginal eeturns (o labor in nonrice crop production activities have also
increased over time These Gndings sugpest @ positive eflect of crop diversifi-
cation on the grawth of rural income with the pussage of tme

As in the case of rice incomie, education of the worker does not scem be a
sienilicant determinant of nonrice farm imcome. 11 seems that the technol-
ogies used in nonrice firm activities are also simple and a lack of education
does not comstrin the ndaption of those technologies,
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Determinants of nonfarm ingone |

The function for nonlirm income shows a negative coefficient for the lund -
variables (Table 5.7), indicating that farming with much access to land con-
strstins participation in nonfarm nctivities. The furge neganive and statistically
significant coeficient of the varable representing sharceropped tand ind)-
cutes that, becanse of engagement in farming. the tenant households do not
engage themselves inrural nontarm activities,

The value of the coeflicient of the worker variable is high and statistically
highly significant In 2004, o additional worker in the age group 30-50 years:
carned on the margin $268 during the year. The murginal returns for lubor.
were lower for both the older and younger age groups The male workers:
earned ahout 63 pervent higher returns than the female workers. The returns
from labor in nonfarm sctivities. however, fluctuated widely over the time
period under study The returns 1o 2000 were substantially higher than in
1988, but declined over the 20004 time period. The lower returns in 20041
could be explained by the deterioration in the quality of infrastructure,
particulurly rural electrificaton,

Households located in villages with recess 10 electrivity obtained higher
nonfarm meome because rural electrification goes uleng with the growth of |
the rural nonfarm sector and the associated technelogical <hift from munual|
ta mechanical power. This contribution his declined in recent years becanse.
of a deterioration in the quulity of service. with imadequate generation of
power in telution to the rapid growth in demand. The supply of electricity has.
become inereasingly irregulsr in recenl vieare The supply his been mtioned
mare 0 villages than in cities and rural towns. This factor may alse explain’
the lower margingl cetuen from labor in 2004 than in 2000,

The dummy variable representing access: to micro-credit received from
NGO waes found to be pasitive, and the value of the coeflicient s statistically
significant in two of the three vears The value of the cocthcieat m the
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camution for 2004 indicites that households that had access 1o such credit
carned nonfarm meome of $150 more than households that did not have
access to such credu.

The coefficients of ull education varisbles are statistically significant, indjs
cating that education is the major driver for the growth in nonfurm income
This supports Hypothesis 2 in Chapter | on the meresing importiunce of
ceducation in geaerating nonfiurm income. The substantially higher vaiues of
the coctiicient of secondary and postsecondary education indicate higher
returms 1o invesiment in eduestion i 2 ehild remains in school for 4 lon; et
period. With the expansion of education, murginal returns from education in
the nontarm sector have declimed over tirme .

The cosflicient of the migrant worker vaniable is ighly statisucally signifi-
cant. indiesting the impaen of temittunces on the expansion of ruril nonfa ..-
activities wnd earnings ol households with migrant members. Uducation
often ficilitalzs rural 1o urban migration because of better emplﬂymn
appartunities of educated workers and higher ernings in the manufacturing
ind service-sector activities located in urban areas. 1he positive and statistic
ally signthcant coethicient of the migrant worker vaciahle therefore signifies’
the effect of education on nonfarm income, which spills over from rural’
urban areas

T'he determinants of school enrollment

To explare the determinants of school enrollment, we used u Prabit model
and estimated the pmbnhillu, of school enroliment of children of primary ;.
secondury, und tertiury school age groups for several determinants that may
affect school p.mﬂ.lpaiwu The determinants meluded in the model are (1)
predicted salues of rice income. nonrice income, and nonfarm meo
obtained from the first-stage income functions reported in Tables 5.5 1o 5.
(2yaverage educationn! attainment of ndull male and lemale members
atelys (34 1he dummy lar eldest son and eldest dsughier ds they receive p
tive or negative discrimination a0 the family with regarl 10 education
mvestment: {4) the dummy for daughter (10 1es1 whether the girl child

family with regard te educational investment: (6) the dummy For age of
child; und (7) the dummy for location of the village w1 the division fevel 19
mpmn: unubsemcd tqmtiou eﬂccr.s and ather «cultural eﬁccts. Tu s:m[ﬂl .i:

and 7 in Tahlc:% 5 & 10 5.10.

The probability and associated z-statistics ebhtained from the Probit reg ¥
stons e determinants ol enrellment of ehildren in the primary. secondary, and
tertinry school-age groups are reported in Tables 5.8, 5.9, and 5.10, respects
wvely. Rice income positively and significantly affected the probubility of enrolls

ment of children in primary schools in 1988 and 2000, but the coefticient 1S

Table $.8 Tuctors sfleeting school enrellment for childeen, primury school, Buaglicdesh (Piobin)
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nob stiatistically significant in the equation for 2004, Indecd, none of the
variables ure stibwtically significant in the equation for primary school)
enrillment for 2004, It is becapse participation i primury school became
almose umversal by 2004, and. hence. there was very litthe variability in the
explanatory varable In the equation for the secondury und tertiary age
groups, the probability of participation is also positively and sipnificantly
associmed with income from rice Farming for all three years. It Is thus reason-
able to comchicde that improved rice technology has made o positive impact on |
school enroliment by increasing income and the demaund for schooling, rens s
dening support 1o Hypothesis 4 in Chapter 1 on the imporianee of farm)
income as a source of schooling funds in the carly siage of development,

Nonrice income had a significantly negative impact on postsecondary
enratlment in | 988 and nonfarm income had a negative impact on enrollment -
at the terviary level in 2000 and 2004. The results suggest i high opportunity!
cont ol keeping children in school for more vears, particularly for low-income*
houscholds engiged in nonrice and nonfarm activities. This is m contrust to
the Philippine case m Chapter 2, which shows the impartant role of nonfarm
income in financing schooling investments in the early 2000s. As noted carlier;
the marginul productivity of labor or wage income. would net decline inl
these wetivities when Inbor supply increases The poor honseholds withdraw
their children, particularly the boys. from schoels at an carly age to nugment
household income by engaging them m family enterprises. Only children from.

complete tertury schooling twith high probability of honding u job in
LEIVICe sectar) comtinee 1o compthete secondinry schoeoling

In poor houseliclds, the eldest child someiimes hus 1o make o siterifice with
regard ta schooling, as shefhe has to work 1o augment family income, The!
younger children may. however. obtain a better employment opportunity if
the elder siblings succeed 1 mmproving the livelihood of the family. The coef=
fickente of the dummy variable for the ¢ldest son andfar duughter are not)
statistically sigmificam in cather of the equations. Thus, the birth order of the
child does not seem to be an wportant factor miluenomg mwvestment ing
education in Bangladesh.

The coellicient of the dummy variuble for daughter was negative und sig
nilicant in rthe equation for primary schowl in 1988, but no longer <o in thes
equation for 2000 and 2004, This shows that the discrimination ngainst gi
that prevanled carhier hus disappenred us particpation m prmary school
became almost umiversal i recent years 1t 18 interesung 10 nate that the
coefticient for daughters in the equation for secondary schools is negative fors
1988 but positive for 2000 and 2004 and all the coefficients are sttistically
significant. This shows a preference for girls over boys in the investment i
secondury sehooling in recent years perhaps because of the recently increnss
ing availability of labor employment opportunivies for females. This results
confirms the positive impact of the affirmative policy of providing frees
seeandory education und w stipend for girls in secondary schools that the

Poverty i Bavghadeshi vittuges 117

government introduced in the mid-199%0s. At the tertiary lovel, however the
eucthicient for the dummy vaciable for daughter is negative and statistically
sigaificant in all three years This shows thut gender discrimination weninst
girls wath regard 1o investment m education at the tertiury level continues.
The most significant driver of whool enmillment is the educition level of
adult family members The coeflicient of the average years of schooling of
family workers aged 19 vears and over s positive and significant in all the
equations. Presumably, purents with higher education peregive higherincome-
carning opporiunities sad & better life for educated children compured with
parents who ane illiterate, which motivates them 1o invest in children's schoal-
ing. Indeed. the probability of 1the children being enrolled in schools is much
lugher if the female adult members are educated than il the male members are.
Thits, the expansion of secondary school enrollment for girts in recent vears
will provide o Mirther impetus for higher investment in education in the future.

Summary and conclusions

This chapter attempied 10 identily the extent to which the abserved impres-
sive progress in poverty alleviation in Bangladesh can be attributed 1o major
shifts in rural household income structure from 1985 10 2004, We found that
the dissemination of improved agricultural technologies. erop diversificution,
and ocvupational mobility from furm 10 nonfurm activities, such 4% triile,
business. and services, enlanced growth in rural inceme. Rural to urban
migration of workess, both domestic und overseus, ilso mukes 4 significant
comributian L income growth as well, Livelihood migrution. be it oot
patiol or spatiul. thus appears to have opened up pathways out of povery
to slgmificim propertion of the poor houscholds Bangludesh,

~ The shifi in the structure of houschold income in fiver of nonfurm activ-
iles t‘ms been facilitated by the decision of househokds 1o invest in schooling
of children. The regression results show that farm income and the educstion
of aduli workers are by far the most impartant determinunts of children’s
school enroliment, pointing to the importance of the adoption of new nee
techiiology. 1t is also important 10 peint out that public-sector policies for
developing edicutional infrastructure significantly stimulated Prvidle invests
Menl i human cipital formation, A higher level of schoaling empowers
family members to engage in nonfurm accuputions, which provides higher
relums from educalion thin [arming.

Notes

b The World Bank PPI is pegged iin 1993 US oltars. We used the Corsumer Price
Endex laconsert the 1991 PPP to the survey vear, Readers can refer to Chapter 2 for
2 detailed discussion of how 1he 1993 PPP is adjusied (o reflect prices in the srvey
Year Chapter 2 alsa contuins discossion of the FOT index

Primary school age refers o ages 6 10 | 1. secondary schoof refers to ages 12 ta 17,
and postsecondary school refers to e FRoo 24
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