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| Abstract

'preva]ence and the lower the ]evel offfert1litym; Th1s‘11nk appears puzz]ing’i

at f1rst g]ance but the paperiproposes a conceptua] and theoret1ca1 framework}

for 1nterpret1ng these resu]ts and f1tt1ng them 1nto accepted theor1es of

fert111ty Fina]ly some 1mportant po11cy 1mp11cat1ons are d1scussed and

future d1rect1ons for research 1nd1cated



+ INTRODUCTION

Th1s paper' ddresses the re]at1onsh1p between rura] electr1ficat1on}‘an !T

1mportantﬂpoi1cy ‘ntervention, and subsequent dec11ne 1n rural fert111tyiff;%ﬂ§
’ ‘poss1b1l1ty of such a 11nkage 1s not a new 1dea and seems to have an 1ntu1t1ve

'appeal At an anecdota] Ievel the not1on that “putt1ng a 11ght bu]b 1n

o’]d'cause a dramat1c dec11ne 1n ferti11ty'has B

}every rura] bedroom 1n Ind1a'

Vﬁbeen repeated so many t1mesfﬁv fthe’years that 1t is 1mp0551b1e to 1dent1fyi[§

the or1g1na1 source., In the U S"fthe New York T1mes published an amus1 h»,_.‘/
story suggest1ng a corre]at1on between the‘f1rst great b]ackout (power
fa11ure) 1n New York C1ty and a r1se 1n the”number of b1rths n1ne months

later. Closer stat1st1ca1 analysis showed th1s to be purely a chance ;,y’

correlat1on but the story 1s sti]l repeated (Udry, 1970)

f Most recent]y there have been a grow1ng number of solid]y based

emp1r1ca1 stud1es show1ng a 11nk between e]ectr1f1cat1on and fert1]1ty

Typlcally these stud1es show that in a mu1t1var1ate ana1y51s of the"'i .
determ1nants or factors assoc1ated w1th var1ation 1n fert111ty,vrural e]ectr1—f

-f1catlon emerges as a s1gn1f1cant and negativelynrelated 1ndependent var1ab1e.l

Th1s grow1ng ev1dence 1s puzzl1ng s1nce maJor theor1es of fert111ty}offerfy

no exp11c1t reason for expect1ng such a 11nk and no sat1sfactory interpre”‘

tat1on of the l1nk even after 1t has been demonstrated Th1s 1s the po1nt of'h?
lfdeparture of the present paper.. we w111 (1) rev1ew the grow1ng body of

; {stud1eshwh1ch show a l1nk between rura] electr1f1cat1on and fert111ty, (2

est an ana]yt1ca1 framework for 1nterpretat1on of these resu]ts 1n a way‘ ;r

‘°wh1ch 1s con51<tent w1th the "prox1mate determ1nants" framework for fert111ty e
'ana1y51s and (3) review the pol1cy 1mp11cat1ons and suggest some unreso]ved i

_1ssues and poss1b1e direct1ons for future research
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I.  EMPIRICAL STUDIES

area stud1ed.¢durat1on“of study and methodology used Neverthe1ess the

stud1es f1nd an unden1ab1y strong effect of electr1f1cat1on on ferthl1ty, even’

¢‘ie analys1s. In order tofh

;stud1es are descr1bed 1n

deta11 and quotat1ons are 1nc1uded from the orig1na1 stud1esffif;"

(A) Herr1n s Study of M1sam1s 0r1enta1

0n the Northern Coast of Mindinao Is1and 10 out of 24 mun1c1pa11t1es had
been e1ectr1f1ed by 1975 (Herrin, 1979). Th1s large-scale electrification
effort 1n a very rural. re]at1ve1y 1naccess1b1e and undeveloped area, began 1nf

1971 It qu1ckly became c]ear that fert1lity was falllng rap1d1y in those

areas affected by electr1c1ty, and deta11ed studies of th1s apparent relat1on-§

sh1p were undertaken. The research focussed on "the social economic and
'demograph1c changes assoc1ated w1th rura] electrif1cat1on" (p 70) Apyer

- short, exploratory study was conducted 1n 1975 exam1n1ng "who used

e]ectr1c1ty, for what purposes, and how users benef1tted "_5’;more deta11edf5fﬁ
12-month fo]]ow-up study was conducted in 1977 to he]p “1dent1fy Specific

mechanisms through which. e1ectr1f1cat1on affected a w1de range of concerns,‘* s
including income emp]oyment hea]th, product1v1ty, educat1on and popu]at1on_"*

growth." Inten51ve 1nterv1ews were conducted w1th three groups 1nc1uding ;ﬁ;i;

(1) adm1n1strators/superv1sors of both pub11c and pr1vate estab11shments su
as firms, educat1ona1 and serv1ce 1nstitut1ons. and large farms~ (2) employees‘
of such 1nst1tutions, (3) marr1ed couples. The study covered both e]ectrif1ed

and non-e]ectrif1ed areas.; As noted data on fert111ty were a]so ava11ab1e ifa*
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from the earlier but still on-going demographic data collection effort Iyll-V

the area most affected by the electr1f1cat1on p, ect (west M1sam1s 0r1ental),ﬁ

the Crude B1rth Rate decl1ned from 46 to 30 between 1971 and 1975 The)non- «f

electr1f1ed area showed*a smaller decl1ne, from a CBR of 41 to one ofw36

%

dur1ng the same per1od S1m1larly, contracept1ve prevalence rose to a Lut 3 jﬁ

percent 1n the electr1f1ed areas as compared to 21 percent 1n the non

electr1f1ed areas. Deta1led follow-up surveys found that electr1f1cat1onrhas57

a substant1al 1mpact on commun1ty level serv1ces and also on general

well- bElng and development Productlon. 1ncome. employment (both 1n:‘:"‘

agr1culture and 1ndustry), and health educat1on and soc1al serv1ces:were i

Judged to have 1mproved due to electr1f1cat1on

In a 1979 follow-up to the orig1nal M1sam1s 0t1ental study Herr1n nd‘Teggﬁ
(1982) collected household level data from 800 households ! &:"‘" _j
baranguez (v1llages), ten in the western zone wh1ch had been}electr1f1ed forli;
nearly nine years and ten 1n the Eastern zone wh1ch had been electr1f1ed for fdi
only sl1ghtly under. one year., The sample of v1llages was strat1f1ed by
geograph1c zone - coastal*versus 1nland - to "reflect possible commun1ty-

level var1at1ons 1n soc1oeconom1c character1stics and access- to development

1nputs" (p 19) In each village 40 households were selectedirandomlyfﬁ”b.’

data collected 1ncluded fert1l1ty h1story of el1g1ble ‘women farm‘and

nonfarm PPOdUCthﬂ pract1ces household 1ncome and\e en tures‘5””

level soclal ‘economic and demograph1c character1st1cs Analys1s'of,the;
demograph1c 1mpact of electrification was further l1mited to those households }f

conta1n1ng a once-marr1ed female aged 15 to 49 who had been pregnant once orﬂﬂf

more ' (1nclud1ng currently), was st1ll menstruat1ng and l1v1ng w1th her ,‘f*7=‘7d

husband Th1s reduced the f1nal sample to 468 women, 259 in the west and 209ff7

in the East



The results supported the ear11er f1ndings. Look1ng at a{compar1son of

Eastf(58 percent and 50 percent) and current use of a modern method was tw1ce
as h1gh 1n the West as 1n the East (28 percent and 14 percent) i

~The authors also d1d a regress1on ana]ys1s us1ng several measures of_

fert111ty and contraceptive*’ract1ce.as”the dependent var1ab1e and a batterya
'of 1ndependent var1ab1es 1nc1ud1ng 1nd1v1dua1 and v111age character1st1cs and'i
dummy var1ab1es for the presence of electr1c1ty in the v111age and also'”n‘theh
househo1d The househo]d e1ectr1f1cat1on variable was negat1ve1y and N

= 0-3:386

s1gn1f1cant atvthew301 1eve1) dn the 1ast f1ve years and on]y s]tghtly 1ess’soi

to fert111ty 1njthe 1ast two years.l Househo]d electr1f1cat1on wa““not,

'however sign1f1cant1y related to the current practice ofilﬁ :r”

‘Des1retfor add1t1onal ch11dren as a dependent var1ab1e a]so showed no’
sign1f1cant relat1onsh1p w1th e]ectr1f1cat1on.,giﬁt‘ | A
Interest1ngly, the v111age 1eve1 electr1f1cat1on var1ab1e wasfnot
s1gn1f1cant1y related to fert111ty but was to current contracept1ve"ract1ce

,d(standard1zed beta coeff1c1ent of,_

f124 sign1f1cant the 10r1've‘

“use of modern methods the re1at1onsh1p was even stronger (beta coeff1c1ent‘-u

0. 242 s1gn1f1cant at the 01 level) f'Th1s effect rema1ned even after other

'1ocat1ona1 factor wh1ch might affect access to fami]y p]ann1ng serv1ces.were
’controlled for.. This difference 1n the 1mpact of the household 1eve1 and |
'v111age-1eve1 electr1f1cation var1ab1es suggests a somewhat more complex *?
causal mechan1sm, 1nv01V1ng d1rect and indirect paths or other 1ntermed1ate
variab1es.‘ But th1s "pre11m1nary report" did not attempt a more deta11ed

analys1s.4,f



| “(a) ThehorldBankIndia "Study' :

"§1mpact of's 3

i I"wthls analys1s of data from 16 states of Ind1auw

-_econom1c var1ables and fam1ly plann1ng program'inputs-on_program outputsfz{fi

f5(acceptor rate and user rate) and on fert1l1ty (crude b1rth;rate) was:h |
fievaluated us1ng mult1var1ate regress1on techn1ques (World Bank 1974) "eff

3study reported that ﬁ...electr1c1ty consumpt1on per cap1ta could expla1n:as

‘fmuch as 61 percent of the 1nt ,_tate var1atlon 1n user rates the* estwthat'ﬁ

f(any other) var1able could'accompl1sh was less than 50 percent of the

‘lvar1ance" (pif156) "f'd" s o b | |
;af”_ The analyS1c d1d not reveal per cap1t electr1c1ty use as a S1gn1f1cant
h1ndependent var1able 1n the step-w1se regress1on expla1n1ng thel1nt“*i;5 |
'var1ation in b1rth rates.» Yet electr1c1ty was correlated s1gnlf1cantly w1th
;urban1zat1on wh1ch was one of the s1gn1f1cant 1ndependent var1ables expla1n1ngj
b1rth rates. It also showed a h1gh negat1ve assoc1at1on (JUSt below the

_sign1f1cance level) w1th the death rate._ Th1s suggests an 1nteract1on among

ﬂélectrjcii¥?v;fban1zat1on and the death rate which could potent1ally be broken

tateldevelopment level with income- per cap1ta and w1th l1teracy

health related var1ables such as doctors or hosp1tal beds per cap1ta

;X;) The;F1rst Northeast Tha1land Study o o i
N Th1s study, undertaken as part of the Populat1on.wounc1l M1crolevel 3l#
{Stud1es Program on Fert1l1ty-Development Interactions under the ausp1ces of
~USAID a1med at evaluating the 1mpact of electr1f1cat1on on fert1l1ty (Peknan,

51982) Approx1mately 300 households 1n each of two rural Thal v1llages, one B

w1th electr1c1£y'and on; w1thout were the subjeht”of the stde., Except for l3



the presence or absence of eTectricity§' e villages were: h

Married women between the ages of 15 and;4, 1v1ng 1n;the study v111ages
comprised the sample. Data were co]lected on economic var1ab1es such as
1occupat1on. Tand ho]d1ng, houS1ng cond1t1ons and househo]d assets on soc1a1 {

var1ab1es 1nc1uding time*use, ut1lization of mass med1a (rad1o and TV but also}

Hnewspapers) trave15o.?side the v111age. and expectat1ons regard1ng ch11drens'i

educat1on, and on contracept1ve pract1ce, des1red fam11y s1ze, cumulat1ve

fert111ty and fert111ty 1n the recent past (1976 79)

N Compar1ng the e]ectr1f1ed v111age with the non-electr1f1ed v111age, the

study conc]uded that thus far e]ectr1c1ty has not lead ‘o maJor changes 1n

’ econom1c or soc1a1 behav1or " The s1ngle except1on 1s TV v1ew1ng. ugh .
re]at1vely few households (20) own a TV set the 1mpact extends‘to.the v111age}

as a who]e because neighbors and frlends frequently come to watc

Contracept1ve pract1ce is S1gn1f1cant1y h1gher 1n the electr1f1ed'v111agef
;(62 percent)ythan 1n the v111age w1thout e]ectr1c1ty (51 percent) This 1s E

{truenht a]] levels of econom1c status S1m11ar1y, cumu]at1ve fert111ty is.

the e]ectr1f1ed v111age and 3 52 1n the non-electr1f1ed village. Af'

:compar1son of recent past fert111ty presents the same p1cture During the \
jper1od 1976 79, 1n the e]ectr1f1ed v111age there were 643 b1rths per marr1ed:

fwoman aged 15 44 while 1n the non e1ectr1f1ed v111age the rate was 825

LThese d1fferences ex1st among both users and nonusers of contracept1on.,3;

The study then exaf;nes these fert111ty d1fferences us ing analys1s of
}var1ance and mu1t1p1e class1f1cat1on procedures The analyS1s of var1ance
:found" 1 two ma1n effects (on fert111ty) - expectat1on of chderens educat1onf5
ihav1ng a 05 Tevel of s1gn1f1cance and e]ectrlcity hav1ng a 001 level of
's1gn1f1cance " The MCA found that “electr1c1ty has brought about d1fferences
in’ fert111ty between the two (v111ages) more clearly than expectat1on of

ch11drens educat1on has.“
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o ”‘scale study investigated theflink electrification and
fertility as"part of a larger study of the impact of contraceptive avail-' .
ability on contraceptive usage in rural Thailand (Chayovan et al, 1984) Thef
study used data collected from 64 villages which were selected because they
were covered in one or more of three earlier demographic surveys conducted by
'the Institute of Population Studies at Chulalunkorn UniverSity in Bangkok
These studies included the rural component of two rounds of the National ;i‘
Longitudinal Study of Social Economic and Demographic Change (LSl and LSZ) in
1969 and 1972 and the National Survey of Fertility, Mortality and Family
Planning (NS) in 1979, The authors point out that: ‘
"Since the National Family Planning Program was only established on
a national level after the time of LS1, analysis in the present paper is
limited to LS2 and NS. For cross- sectional analysis, this means that
information is available for a total of 38 LS2 villages and 51 NS
villages. This corresponds to 886 individuals currently married women
aged 15-44 for LS2 and 1270 such women for NS. When analysis of change
is_conducted between the two surveys, information for a total of 28
villages common to LS2 and NS can be analyzed. For some purposes,
however, the total sample of 64 villages can be used, for example when we
wish to examine relationships or parameters on the Village Tevel which do
not require information from any of the three individual-level surveys
themselves. While not representative of all rural Thai villages in a
strict statistical sense, it is probably a reasonable cross-section of
most of rural Thailand" (p. 9).
Two sets of analyses were carried out: "The village level analySis ‘
employed as independent variables measures of accessibility and other aspects
of Village structure such as distance to schools -and presence of electricity

oo Thefm‘)ti level model... combined a framework for the indiVidual level
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determinants of contracept1ve use with measures of accessibil1ty and other }‘iﬂ
aspects of the soc1a1 context hypothesized to affect 1nd1v1dua1 behav1or...ffff
(bp. 10~ 11) e , Cn S

The v111age level s1mple correlat1on analys1s found that there was "a

strong pos1t1ve re]at1onsh1p between contracept1ve use and the extent to wh1ch’

a village was electr1f1ed V111ages in which more than half the houses had

electr1c1ty had the h1ghest preva]ence while those w1thout electr1city hadfﬁhe

]OWESt" (p. 28). In 1979 the correlat1on coeff1c1ent was 48f;‘Mult1var1ate f9

ana1y51s found that the pattern of increasing contracept1ve use w1th

electricity rema1ned even after controlling for acceSS1b111ty ) ESNS
The authors of this study were ev1dent1y a bit troubled by th1s f1nd1ng.,fy

They were - seeking to estab11sh the influence of accessibility but instead

| stumbled across the electr1f1cat1on var1ab1e. In part1cu1ar, the fact that

electr1f1cat1on nas occurred 1n less than 10 years pr1or to the1r survey

seemed to them to rule out its. hav1ng any rea] effect on fert111ty._;A :

Thus they probed further."

‘"The h1gh correlat1on between the average vi]]age level use: of

»contraception... and the level of e]ectr1f1cat1on....suggest that factors be'f;

1dent1f1ed wh1ch are common to h1gh access1b111ty and use asvwe as.
11ke11hood of electr1f1cat1on“ (p 32) Us1ng path analyt1c regress1on
ana1y51s, no poss1b1e comb1nat1on of 1nd1rect paths, or 1nteract1ons with
other var1ab1es could remove the electr1f1cat1on-contracept1ve use effect

r

ther words "the corre]at1on between use 1n 1979 and electr1c1ty cannot byf .

Lreprod‘ced on the bas1s of common background factors a]one. A d1rect path

‘from electr1c1ty to use .; 1s requ1red to capture adequately the observedq_

corre]at1on9 (p'334)*7115;fff"



: The multi TeveT analy51s u51ng 1ndiv1dua1 characteristics as weTT as the

| v1lTage-TeveT oackground variables aTs | Tectrification

effect The authors state that "afteh7 dingia‘dichotomous variable for the

'presence or absence of electricity 1n'the v111age the effect varies with

"j = ;if,i g

age group., Among younger women this community characteristic is not ﬁ ,
ﬁ51gn1ficant but among one_'women there 1s a strong assoc1ation between the ‘ff;
TeveT of contraceptive use and the presence of eTectr1c1ty 1n the viTTage" .,_
(pp. 50 51) In summary. the study concluded that electrification 1s at Teast

as 1mportant as acce551bility in expTaining contraceptive usage |

;A) The Second Northeastern Thailand Study o

A random sampTe of 4 986 househons was drawn from v111ages 1n 16

provinces of Northeastern ThaiTand (Piampiti, 1984) There were 2 490 o
eTectrified househo]ds and 2 496 non- -electrified househo]ds Every fifthf::./
fhousehon was also subject of a more intensive t1me use interv1ew Two ba51c'if
; questionnaires were used one for the husband centering around economic :

T activ1t1es, and the other for the wife dealing with fertility behav1or :
_;household activities and time-use patterns (in one of five cases). The field;?f
iiwork was done 1n May, June and JuTy 1981 )

There was a shift towards a greater non-agricultural empToyment and

f occupational pattern eTectrified villages.  This was true for both men and

'ffiIt was primarily through 1ncreased 1nvoTvement of women 1n trade and’

ccrafts that a p051tive effect on 1ncome was feTt

"1f,wadifference in: fertility, as measured by children ever born. between;.;f;
Aelectrified and non-e]ectrified vil]ages as very slight -4, 7 and 4.9

respectiveTy bixty-nine percent of the women in the eTectrified v111ages

‘reported ever-use of contraception whereas onTy 62 of the non-electrifiedlag,h ff
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"?LIdea] famiiy size was 3 5 and 3. 7 for electrified and non-;

eiectrified vi]]ages respectively The authors then used path-anaiytic
\x

regre551on analysis to estabiish two 51gn1f1cant causal paths -'“The firsthis

through male occupation and famiiy pianning and the second 1s through male
occupation. de51red family 51ze and famiiy planning.‘ A]though the paths f
between occupation and 1ncome, and occupation and breast feeding are
s1gn1f1cant, income shows no significant reiationship with family planning,
de51red family size or breast feeding, and breast feeding shows no significant
relationship with fertility" (p 15) | |
‘ "In... the ana]ysis for femaies, the effect of use of electricity on

female participation in non-agriculturai occupation s also positive.
However, the relationship between women' s occupation and practice of family
planning is~ not 51gn1ficant But, on another path women s occupation affects‘
desire family 51ze Wh1Ch in turn exerts ., (an) effect upon practice of famiiy
p]anning" (p..17) | s i o ,'

Overail, the authors state that their study supports the hypothesis that
fertility 1s affected by the availability of electrification chiefly through
changes in the occupational-employment structure and hence through changes in ﬂ

:norms of famiiy size and the practice of famiiy planning

(F) The Korean Farm Study

A househoid study in Korea (Yui and Kim, 1984) ha}"‘vestigated the

-thpothesis that "1nd1vidua1 fertility behavioriis affectedinot only by an

‘1nd1v1dual‘s personal attributes and the economic characteristics of th;;}
,househo]d but also by community factors“ (p. 2) Among the community factors

included is the use of eiectr1c1ty.;;
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The data used to test th1s hypothesis were drawn from a special survey ofg
farm households undertaken by the Korean Rural Economics Institute in Novemberf
and December, 1980. The survey was a stratified probability sample of a ew;:‘ff

larger annual survey of farm households undertaken by thelMinistry of

Agriculture The Government sample con51sts of 3 375 households 1n 225 %
villages and the KREI sub-sample con51sts of 1, 422 households in 96 villages 5}
of these. 1 136 were successfully 1nterviewed A fairly w1de range of :
demographic characteristics socio economic data fertility and family
planning behavior. and a numerous community level var1ables collected S
The effect if length of time over which the v1llage had been electrified .i
(using dummy variables so that 1957 1973 - 0 and 1974 79 = 1) showed no
51gn1f1cant effect on average number of ch1ldren even born or recent (1970-80) -
fertility. (Virtually all Korean villages in 1980 had electricity and hence
no-real control group was available ) In general all the community- level

variables were weakly related to fertility and family planning practice,

explaining only 4 percent of the variation in 1deal family size and only 2

percent for children ever-born 1n multiple regression analy51s The measure

of length of time electrified was correlated with other community level‘;fiav§73
variables and also with some 1nd1vidual socio-economic characteristics so 1t
is p0551ble that an 1ndirect effect was exerted However, no path-analytical’f”

decomp051tion of the regre551on5results was attempted by the authors

(e) u.s; Farm Fe’rtil.ity sat the‘, St’ate-‘Level, 1940-1970

This study was concerned with the causes of the rapid decline in U S

rural farm fertility which occurred in the period 1940 to 1970 (Lee. 1981)

Although both rural?and urban fertility in the U S had fallen alnost i?ffpsnjjf
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continuously since 1800 the relative evels remai

1940 That is, 1n 1800 the urban fortility ratio wa5j64«percent of th;_ruralf

ratio and 1n 1940 1t was 58 percent

, Data employed were measures of fertility7and various¢ conomic, soc1al and

technological factors drawn ch1efly from the ensu ~of

other words, the variation in rural farm fertility was 51gn1f1cantly relatedu |
to the degree of rural electrification cross-sectionally 0ver time the rise.:
in the percent of households electrified was associated WTth declining rural

farm fertility.' The standardized beta coeff1c1ents of this relationship,were'?
1940 -»0 27, 1950 - 0.10; 1960 - 0 25; 1970 - 0.31; considering5a151ngle ti;
pooled regre551on equation for 1940, 2950, 1960 and 1970 yields | s

noted all except 1950 are significant statistically.

(H)- U;Ss'Farm Fertility’on the County Level, 1930-195b;ff'<

‘°This study presented a causal model of the 1nteract10n of certain key |

‘1farm-household characteristics, 1nclud1ng electrification, with fertility
during the period 1930-1950 (Cornwell and Robinson, 1983) The data were |

drawn from ~the decennial censuses “of population, from the five-yearly

agricultural censuses, from vital statistics and from various other secondary7

Four hundred”3*“

data sources. Rural farm counties were the unit of analysisft

seventy-three counties were 1ncluded in the sample._,f;fjdjfe a.ﬁff7[3f7§i iy



1

~ "The sample."'}a':sefected"n\"three-stepjprocess des1gned to 1nsure1’ﬁ

(gave)tanr1n1t1a1 pool of 2 714 of non-metropol1tan or “rural“ counties.,ﬁIheLT

second,step:cons1sted of drawing a samp]e of 600 count1es fron th1s pool,l&_ha’
representat1ve of count1es w1thin census d1v1s1ons.; The proport1on of the
2, 714 count1es ex1st1ng w1th1n each census d1v1sion was determined and a‘

strat1f1ed random sample of these count1es was drawn ref]ect1ng these

proport1ons. F1na11y, th1s group of 600 count1e"was narrowed to 473 throughf?
se]ect1on of a]l count1es wh1ch 1n 1930 had more than 40 percent of thevf” |
dQVOtEd t° agr1cu1ture" (P-,9 10) A total of 17 1ndependent var1ab1es,

cover1ng .1ve "econom1c," two "structura] " four "househo1d" and six;

"contextual“ were then ana]yzed¥w1th respect to the1r 1mpact on’fert111ty

'E]ectr1f1cat1on was one oh?the two "structura]"var1ab1es bivar1ate”hs1mp1e |
correlat1on) and mult1var1ate (0rd1nary Least Square\”regress1on) na]ys1s :f

were undertaken of the relationsh1 ;

in 1950 ~ 263 all these are sign1f1cant


http:unde.rtaken.of

14

:working outS1de agriculture and value of farm

1nc1ud1ng 11teracy, wom

output a'ﬂng others‘t

These relat1onsh1ps tended to weaken over t1me from 1930f

‘to 1950 ;as{d1d the baS1c fert111ty-e1ectr1f1cat1on 11nk
Multivar1ate (ord1nary least squares) analysis for 1930 1940 and 950
was also undertaken It was d1scovered that one str1k1ng reg1ona1 var1at1on ¥

ex1sted in the data Census Reg1'n 3 the South Atlant1c, East South Centra] f

and west South Central D1v1s1onsf(rough1y the “deep" South) showed qu1te‘j57
d1fferent character1st1cs from the other reg1ons. Region 3 had h1gher 'k T
fert111ty, ]ower income. small farm s1ze and value of output and ]ower values f

for the var1ous developmental 1nd1cators such as educat1on Reg1on 3

particularly the early phase of the per1od was qu1te clearly the "less-

,developed" area of rural-farm Amer1ca.(.,<‘a

Overall the model exp1a1ned fert1l1ty var1at1onIW1th1n the‘ruralpfa'
1C°U"ty households rather we]l i g iy

56 1n 1930

sample as a whole was 53 1n719:T

| w1th respect ta. fert111ty

Look1ng only at Reg1on 3 the under-developed area of rurafiAmer1ca, the i

results change a b1t In Reg1on 3 electr1c1ty has a. cons1stently Iarge | S"J’

negat1ve beta coeff1c1ent w1th respect to fert111ty' ‘Thp?overall R2 1s not

h1gher for Reg1on 3 than the total sample but the re]at1onsh1ps wlth1n the

overall exp]anatory moded emerge more clear]y In 1930 e]ectr1c1ty. i
posse5510n of a te]ephone, and possess1on of a truck were the most powerful
negative 1ndependent var1ab1es In 1940 e]ectr1city and te]ephone were even
more 1mportant (and s1gn1f1cant stnt1st1cally) and had been Jo1ned by level off

educat1on of the head of the household The 1950 p1cture cont1nues th1s same ji
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pattern -Thus?‘for'thewiural Southern farm populat1on electr1f1cation along

vwith telephone"__

hcat‘on, were_the most conS1stently and 1mportant

negat1ve factors‘asso ated7w1th fert1l1ty decl1ne between 1930 and 1950

The report d1scusses 'he poss1b1lity of a telephone-electr1c1ty

1nteract1on., However,'g1ven‘the aggregate nature of the data no analys1sVof‘ B

this po1nt 1s poss1bl;;

(1) 'rh'e‘rsa"ﬁg"]adesnfsst‘uay*z-s

Rural electrif1cation 1s relat1vely new to’Bangladesh In winter 1983 84‘
the Rural Electr1f1cat1on Board (of the Go»ernment of Bangladesh) undertook
the f1rst evaluat1on of the soc1o-econom1c 1mpact of elertr1f1cation in those:f
areas wh1ch had been "energ1zed“ in the first phase, 1980~ 81 (Rob1nson et al ”
1984) Th1s evaluat1on 1nvolved a survey of six v1llages in each of four B
rural cooperat1ve areas chosen randomly from a 1ist of all v1llages 1n the .[f
areas :."The number of v1llages chosen was arb1trary and based on a desire ;
to obta1n a large enough sample of homesteads to perm1t some area analys1s but‘
small enough to make field work manageable." 1In each selected village about
one of six of the l1sted electr1c1ty users was selected randomly, y1eld1ng a ol
total of 400 electr1f1ed households. Some 200 non- electrif1ed households were;
also selected randomly in the same v1llages for compar1son purposes Female<,~
interviewers were employed and a deta1led fert1l1ty-fam1ly plann1ng '“l
questionnaire adm1n1stered as well as the soc1o-econom1c quest1onna1re put to .
the head himself by male 1nterv1ewers ’ ‘, L “(,l“ -

There was a modest but d1scernable effect of electr1f1cat1on on the v“
fert1l1ty fam1ly planning var1ables Some 82 percent of the women 1n 7:
electrified households found fam1ly plann1ng “acceptable" whereas only 73

percent in the non- electrlfled group d1d Ch1ldren ever born averaged about o



,fami]y plann1ng‘seryice.supp1y network 1n rura] Bang]adeshifa
'*does not necessar11y mean low latent demand ‘ o W:i( ’
The most str1k1ng f1nd1ng was a sharp att1tudina1 changevamong these { i
largely 1111terate rural women.i;"Over ‘64 percent were f1rm 1n the1r :
expectat1on that the1r ch11dren s educat1on wou]d benef1t 1n future due to
e]ectrificat1on... 60 percent deS1red the1r daughters to have at least L
matr1cu1ate level educat1on.’ And 72 percent des1red that their daughters be 1
able to work outs1de the home earn1ng money." These responses suggest maJor. 5
;changes are underway wh1ch w1th proper fam11y planning service and supply,
:could lead to a sharp 1ncrease in contracept1ve pract1ce and dec11ne in S

:fert111ty.

'*?f,sammAry,df3Embeica1 Findings .

The stud1es wh1ch have been rev1ewed encompass a wide range of areas,;f
tdef1n1t1ons approaches and f1nd1ngs.v In general the St“d‘es fa]] 3 kﬁtwq? :
ﬁgroups ‘those which make a categor1ca1 compar1son of e]ectrif1ed as. comparedi‘i
'to non-electrified units (whether states count1es v111ages or. households){;f?

and those which 1ncorporate some measure of e]ectr1f1cat1on as an 1ndependentggf

'var1ab1e 1n a mu1t1p1e regreSS1on based analys1s. In rev1ew1ng Tab]e 1,(_!h;:frf
presents a summary of the f1nd1ngs several maJor po1nts emerge , |
(1) By and 1arge there are real d1fferences in the fert111ty re]ated

dependent variab]es when electr1f1cat1on 1s used in an explanatory way | Th1s f_j

seems to be true for fert111ty itself and also for contracept1ve knowledge,gygwfe
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Sample Size = - -

Table 1:

Years:

Measure of

Summary of Fertility-El: ctriflcation Studies*

fam1ly size ™

regress 'I on

» 3 T Mcasure of Hethod of ‘ - Strength of Relationship:
oo Study. Unit of Analysis-  ~ Electrified - Electrification Demographic -Analysis - T Comomr
P e T Behavior .
Misamis Oriental, 10 electrified Between 1 Presence or Birth per Comparison Electrified villages had 20% - . .
Philippines, 1979 villages, 10 and 9 years absence of woman in of rates - low fertility and 18% higher
non-electrified B electricity last 5 years electrified prevalence
covering 468 in village and lest 2 = ccccemccmae | cemecccccccccmccccicmcccaeae
eligible women and household years; current regression standardized beta coefficients of
contraceptive analysis impact of electrification of
practice household of - .386; and for
electrification of village to current
contraceptive practice of - .124,
-India - 16 states of “Not per capita CBR Stepwise No significant relationship of
-1960-70 - - India stated electric CPR Regression electrification with CBR . S
U L consumption CPR and electrification show an RZ. = 61?
Northeast Thailand 300 households - presence or ~Cumulative Comparison In electrified viliages
, <~ 1980 in each of two T absence of fertility . of rates, - - CPR is 20% higher
villages electricity -Recent elec. vs. - Cumulative fertility
in Village Fertility non-elec. is 20% lower
RIS - -CPR - Recent fertility is 23% lower .
. Thailand 1979 2,136 households . -10 - . presence or CPR -Path analytic When presence-absence of electricity
P ' R . absence of regression is controlled in the impact of
electricity contraceptive availability on CPR is
. ; - in village ) reduced by 1/2,
64 villages' 10, X houses CPR Path analytic Of the 57% of the variance explained
e e : electrified S .. regression by the model, 39% wus accounted for
' " » by the direct patt from electrification
- Northeast:Thailand . 4,986 households . presence -CEB .- =7 dichotomous Electrified villages had
' Vi:1981z2w % in16-provinces _.or absence S g comparison - 5% lower CEB
ol B . of electricityf' “=CPR ‘ - - 10% higher CPR
- in village _-ideal - path analytic - 7% lower ideal family size




1,136 households

400 h.h. with
electricity

or not

family size
-CPR

“Korea 1980 .. - up to 20 length of time -CEB - regression Electrification had a very small non-
R o in 96 villages = = - . - village -children analysis significant effect on the dependent
o electrified recently variable when only community level
born variables wer included and also when
~ideal individual characteristics and
‘ family size community variables were included.
S YSA el 48 states of not % of farm child/ multipie Standardized beta coefficients for
A.1940 1970 us for ‘stated - households population regression impact of electricity or child
y electrified - ratio population ratio.
- 1940 1940 : -.27
- 1950 1950 : -.10
- 1960 1960 : -.25
- 1970 1970 : -.31
- pooled . pooled: -.34
Rural South USA 716 rural . a0t % of fam child/ multiple Standardized beta coefficients*fo
Counties counties .. ““stated households woman regression impact of elect. on child/woman ratio
1930-1950 1930, 1950, 1960 - o electrified ratio 1930 : -.13
S 1940 : -.22
o 1950 : -.13 )
Bangladesh 600 housenolds 3 households ~completed comparison Electrified houszholds had . ~ -
1982 in 24 villages, ' electrified family size of means- - 10X lower compiated f°rtility
' 200 h.h. without -1deal and rates

- 10X lower ideal family: 517e
-~ no difference in CPR - :

.CBR = Crude Birth Rates

CPR = Contraceptive Prevalence Rate

CEB = Children Ever Born

: Sodrcesi_;ASvE{ggﬁ'inlaécompqhy}pg,géifé;
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att1tude and practice.. The except1on is the Korean study but th1s study is _{

atyp1cal since a Tow level of rural fert1l1ty had already been reached by theﬂ

time of the study (1980) Also, electr1ficat1on had been 1n p]ace a]most l ff
' un1versa11y in Korea for over a decade.afIn other words, even 1f there hadf71;

been a: l1nkage between the spread of electr1f1cat1on and the onset of the

rural fert1lity dec11ne 1n Korea. th1s po1nt was we]l past by the t1me of the*d

'study (1980) Th1s 1nterpretat1on 1s a]so cons1stent w1th the- two U S

stud1es wh1ch show a gradually lessened effect of electr1f1cat1on over t1me/as;

rura] fert111ty falls and e]ectr1f1cat1on becomes more w1despread _

| (?fz) In a]l of the stud1es except two, electrif1cation funct1ons as a g{:
commun1ty level var1ab1e rather ‘than an 1nd1v1dual or househo]d variable, -For
example the Northeast Tha11and Studies used the def1n1t1on "the v111age has
electr1c1ty" and the Tha11and D1ffus1on Study used "percentage of houses. ‘iggff
e]ectr1f1ed 1n each v111age." 0n1y the Bang]adesh study and the second i
Ph111pp1ne study have data on electr1f1ed versus non-electr1f1ed households, f
_and the1r conc1u51ons are 51m11ar to the others.a Th1s f1nd1ng makes intu1t1ve‘
-sense 1n that the presence of electr1C1ty in a v111age effects all households;”
:owhether or not they have electr1c1ty '

(3) The Iength of t1me over wh1ch e]ectr1c1ty has been present seems

’1mportant Generally, those areas -which have been electr1f1ed 5 years or moref

Vshow the strongest l1nk between e]ectr1f1cat1on and fert111ty, up to the po1nt

' at which the l1nk beg1ns to weaken when low 1eve1s of fert111ty are reached
?15 Iess pronounced than others 1n the group due perhaps to only two or three ,3
years hav1ng passed for most v111ages s1nce energizat1on occurred It 1s alsoﬁ

ftrue, however, that when electr1f1cat1on has been present for a very long

per1od of time, as 1n the Korean study, fert1lity differentials may no longer |

be present
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(4) 3Electrificat1on is often pos1tively correlated w1th other soc1o- et

econom1c-development 1nd1cators suclzasvl1teracy, educat1onal attainment~
urban1zat1on and the presence of other development prOJects._ Yet th1s :
rrelat1onsh1p 1s not very pronounced In some cases (Bangladesh Northeast
‘ Tha1land) no other s1gn1ficant publ1c sector development proaects were present
yet the electr1f1cat1on fert1l1ty link 1s strong. In several cases (Thailand

Contracept1ve Use Study, Northeast Tha1land and the two U S stud1es) where i
other development inputs were oresent, regress1on and path_analytic analyses ﬁ'

‘showed that the electrification effect per51sts even whenfither factors are

controlled for Electr1f1cat1on seems to exert an 1ndependent effect wh1ch 1s

, at least as 1mportant as’ other key 1ndependent var1ables such as educat1on- ‘
heateh. Tt T e
(5) In rev1ew1ng Table 1 there seems to be no quest1on as to tne
| 'presence of a strong relationsh1p between electr1f1cat1on and fert1lity
However, the nature of the linkage between 1nd1v1dual household, and

: commun1ty-level effects has not been placed in a theoretical framework

;bSect1on 11 presents a preliminary version of such a framework.

[‘11; A FRAMEWORK FOR THE ANALYSIS OF THE IMPACT OF ELECTRIFICATION OF
o FERTILITY. ‘

: fﬁﬂ:;Recent research on the prox1mate determ1nants of fert1l1ty by Bongaartsif%
«‘(1978) ‘the earl1er work on 1ntermed1ate var1ables of Dav1s and Blake (1951)iff

'on ecoromic theory of - fert1l1ty by Caldwell (1976) and on community level

variables by Freedman (1974) and Bilsborrow (1983) all prov1de a useful ;fi
‘background to the development of a framework.: However, electrif1cat1on_doe

not- f1t eas1ly 1nto any one .of these approaches perhaps because it
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is s1multaneously a community ~level and a householdh

presents a preliminary version of a framework Whlcvﬁ_‘;_i) “impact.

fertility from both of these levels. flf;“'“'i

,iA) ‘V-ConmUnity‘ 'Levei :eimpacfs G

recognized not only by sociologists but even by ,ome economists that

1nd1v1dual behav1or is influenced by 1ts SOC1al context or env1ronment w He
goes on to suggest that for unbiased statistical analySis of fertility, the
inclu51on of exogenous community factors is cruc1al : The theoretical l
challenge of electrification is that it can effect community characteristics,l
household characteristics, and indiVidual characteristics 51multaneously and 2
in interacting ways.

The r1ght hand portion of Figure 1 depicts potential paths of influence }_

1nclude . o L i

(1) It can affect the technological base on which v1llage agriculture

.operates by making a greater 1rrigation, mechanization, and hence increaSing

yields through double cropping and diver51fication.'fi L ‘
(2) It can encourage growth of small-scale rural industrial establish-

ments and lead to a subsequent rise in non- agricultural employment L

(3) It can improve efficiency of operation and ut1lization of any

‘eXisting public service institutions such as schools or clinics and encourage;

new institutions where they do not exist LEL S , |
(4)i It can increase the flow of outs1de information, ideas and images to

the village through radio, TV and through increased time available for
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11sten1ng, viewing and reading 1n the_evening Even wh"° the number of TV' FEe

radios or literate persons 1s sma kg""*‘ communications out]ets ;

spreads throughout the vi]lage.

(B)f Household'LeveI*Impacts

| Figurejl also ind1cates severa] househo]d levef effects.

(1) The energy base of the househo]d can change, reduc1ng the perce1ved'jf
need for a large supply of unpa1d fam11y labor both w1th1n the househoid ‘and
as agr1cultural labor on fam11y—worked land, (. >

(2) Househo]ds can exper1ence a rising demand for electricity-re]ated
househo]d durab]es and a more sophisticated pattern of consumption require-
ments, compet1ng with children-related expend1tures and time requ1rements._.’

(3) ‘The household work-leisure cycle can change with household members ..
gaining more discretionary time 1n the even1ngs for repair of productive
facilities, for plann1ng act1v1t1es for read1ng. for fam11y conferences and
for record keeping. In short, there can be more bu11d1ng up and ma1nta1n1ng lff,

of human and physical capital within the household.

(4) The changed technological (energy) base of the household and the ‘
changed da11y work pattern can lead to changed div1S1on of ]abor and ro1es ffr
w1th1n the family. The wife, in part1cu1ar, is likely to be the greatest |
benef1c1ary of the changes and can qu1ck1y come to see her own new role as S
d1fferent from her ro]e in the trad1t1onal 1abor-1ntens1ve dawn to-dusk W

'household

(5) The flow of 1nformat1on and outside 1nfluences through radio, TVVan

| increased time spent reading (ana1stua§ing;fqﬁ*chijareh){can;ghgnggfya1a;515ﬁ_f:e

attitudes within the fam11y
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These household levelfimpacts interact and the combined effect can be aa

rapid change in attitudes expectations and”behaVior ’atterns effecting, lﬁf

aspects of family,life

These:household(changes are likely t,;:;,‘fi“

costs: and uenefits ofgch dren As children become more expenSive,*ideal

family life fa ls contraceptive use increases, and fertility decreases. ~ff
These effects will be most direct in. the electrified household through
community effects In fact, most of the community-level variables can best be
understood as first working through a group of leading or influential
households and then affecting other households via a demonstration effect
(Lazarsfeld 1961) : A | i‘ | | » i' v k“  "l
Generalizing. it seems that availability of electrification serves as a’
of new . inputs -rinformation, availabilities and opportunities directly to the
household or at least in its surrounding enVironment households respond or
i react to this stimulus by altering behavior patterns and also by changing
- attitudes; the changed behavior and attitudes spread from the households most -
directly affected to other households; among these changed attitudes and
behaVior are marital patterns male- female roles, ideal family size, contra-i
ceptive practice and actual fertility _ o
The linkages are thus relatively complex Not all households (or
villages) will experience all these effects or will respond in the same way '
But, the potential seems clear Electrification is a powerful external
stimulus an innovation which triggers a range of further changes throughout
the household and the community. It is unique in haVing an impact on techno-
logical and economic factors (like improved roads or increased fertilizer

inputs), on human capitail formation (like education or health serVices) and

."_
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also on individual attitudes asp1rat1ons and mot1vat1on (l1ke med1 o

advert1s1ng or successful government propaganda programs)
The mode] presented in F1gure 1is st111 tentat1ve. The paths proposed
Flow from the emp1r1cal rev1ew in our ear11er sect1on, and f1ts:1"7""

conclus1ons of the stud1es undertaken thus far. Th1s_mode1 Pref*’*

framework for further emp1rica1 test1ng of these tentat1ve}conc s1ons as moref

data becomes available.

III. CONCLUSIONS AND POLICY IMPLICATIONS:

We feel the electrification-fertility "connect1on" has been estab11shed
by the research thus far undertaken. Emp1r1ca11y, it 1s qu1te s1mp1y, there
in various countries, in var1ous time periods, and at varlous levels of
aggregation, even when the 1nvestlgators are not look1ng for 1t Areas.
v111ages and househo]ds with access to electr1c1ty have h1gher contracept1ve
prevalence and - lower fert111ty than areas, v111ages and households w1thout
access to e]ectric1ty The effect seems to funct1on as both a commun1ty-1eve1
and household-level var1ab1e but this is diff1cult to judge with assurance
since most studies thus far have not collected househo]d level data on
:electr1f1cat1on. & |

Theoret1ca11y. electr1f1cat1on does not f1t .in wel] to the standard or
.schemes of the determinants of fert111ty It 1s not a neat, eas1ly class1fiedh
var1ab1e 11ke age at marr1age. or proport1on contracept1ng Instead 1t is an
‘amportant background - var1ab1e whose effect 1s pervas1ve and fundamental. 1f
“a]so illusive. It affects the bas1c underlylng technolog1cal structure of
‘production and econom1c activ1ty in both the V111age at Targe and the
household.. It also leads to 1mportant att1tude changes, ShTftS 1n the

household work structure and ra1sed asp1rat1ons.v Our rev1ew of the poss1ble
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ways in which eiectrification can effect fertility explains the consistent
empirical resuits Some impacts wili aimost certainiy be feit even if not aii
are there.i In any case we find none of . the curious sign-reversai instances ff
which piague research iinking fertiiity to neariy aii other independent w

variabies., Education or heaith are perhaps the oniy other variabies which

come cTose to haVing such

:ervaSive, many-faceted effect on fertiiity (Jain,ff
1981) s " | G

| There are severaT important poiicy _plications of the fertiiity_;ura'“' |
eiectrification Tink (1) Our concTUSion suggests that rurai eiectrificationxf

may be a key modernization variabie which reduces fertiiity five to ten years f}

after availability at the the village - ieveT This assigns a high priorityb‘oQ;s
electrification as a policy intervention., (2) The social benefits of such ”
fertility reduction may iegitimateiy be . added to the other soCiai benefits of;;:
rural electrification to justify the rather iarge capitai investment required}iﬂ
of such programs. The fertility impact is an important secondary benefit of i
electrification. (3) Understanding the roTe of eiectrification also strongiy -
suggests that famiiy planning serVices shouid foiiow the spread of the rural
electrification system since highiy‘favorabie attitudes and behavior patterns
are iikeiy to be encountered in the eiectrified areas. This does not mean -

ignoring other areas, oniy that a reiative concentration in the “moderniZing":“

areas is suggested

Research on the: eTectrification fertiiity iink_,s stiii at a very eariy
stage. As more studies are undertaken and more data become avaiTabie the

-picture proposed in Figure 1 will no doubt be modified Perhaps the most

interesting question is exactly how electrification does reiate to the

fertility-controlling proximate variables other than contraceptive practice
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1nclud1ng age at marr1age, breast-feeding pract1ces, hea]th and san1tatfonj

pract1ces,vand husband-w1fe interaction in the determ1nat1on of 1dea1”'

des1red fam11y s1ze Only detailed further household stud1es can answer theee

quest1ons.,;
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3 | 1800 Massachusetts Avenue, NW., Washington, D.C. 20036
2 Tolephone: (202) 857-9500

. October 24, 1984

Mrs. Gale Warshaw
Asia/TR/EFE
USAID/Department of State
Washington, D.C. 20523

Dear Gale:

The National Rural Electric Cooperative Association (NRECA), in collaboration
with the Population Issues Research Center of the Pennsylvania State University, is
sponsoring a one-day workshop on the "Relationship between Rural Electrification and
Fertility Decline." The meeting will take place in the first floor board room of NRECA
at 1800 Massachusetts Avenue, N.W., Washington, D.C., on Thursday, November 15, at
9:30 a.m. )

The purpose of the meeting is to review what we feel is a significant and growing
body of research results suggesting a clear and fairly strong link between the spread of
electricity in rural areas and subsequent declines in human fertility. These results are as
yet tentative and fragmentary but we feel the potential policy importance is so great
that these findings merit a close critical examination by experts in the field, frop: both
the energy and the demographic sides.

As you will judge from the attached agenda the meeting is relatively loosely
structured and centers around presentatlon and discussion of a background paper, a copy
of which is enclosed. We hope to examine this paper with respect to: (1) findings;

(2) methods and procedures employed; (3) implications for future research-program-
policy actions. We invite you (and other persons from your organization) to attend this
workshop in your private capacity rather than as a representative of your agency and
look forward to a free and frank discussion.

We will appreciate confirmation of people from your organization that plan to
attend the workshop by calling Mr. Philip P. Costas at NRECA (202-857-9693) by Friday,
November 2. Participants are cordially invited to lunch with the group at NRECA when
the morning session concludes.

Sincerely yours,

A s Lo

Warren C. Robinson Samuel E. Bunker

Professor and Associate Director Administrator

The Population Issues Research Center International Programs Division

The Pennsylvania State University N ational Rural Electric Cooperative
Association

! o

Attachment - agenda
Enclosure - background paper
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THE ELUSIVE CONNECTION:

A ONE-DAY WORKSHOP ON THE RELATIONSHIP

- BETWEEN RURAL ELECTRIFICATION AND FERTILITY DECLINE

Thursday, November 15, 9:30 a.m. in the first floor Board Room, National Rural Electric
Cooperative Association, 1800 Massachusetts Avenue, N.W., Washington, D.C. Sponsored
by NRECA and the Population Issues Research Center, The Pennsylvania State University
(with financial aid from the William and Flora Hewlett Foundation). :

9:30 - 9:45 Opening Remarlks, by Samuel E. Bunker, National Rural Elie'c':trlc“ 3
: S Cooperative Associaton; and Professor Warren C. Robmson, The
- Pennsylvania State University

945 -10.00 * Introduction of participants
10:00-10‘30 Background Paper, "Fertility Decline and Rural Electrification in
SR LR the Third World Areas," Dr. Warren C. Robinson, The Pennsylvania
State University
10: 30 10'45' Coffee Break

10.45 12 00 Panel Discussion on Paper, by Dr. Ronald Freedman (Univerity of
Michigan); Dr. Ozzie Simmons, (Fordham University); and
Dr. Richard Bilsbhorrow, (University of North Carolina)

‘ 12.00- 1:00 Lunch (available in the adjoining room)

o 1:00 -200 General Discussion, by participants in the light of then- own
R agency and individual experiences

2:00 - 3:00 Final Wrap-up Session: Agenda for future research and program
PR activities



