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Abstract

One can in principla calculate the impact of a development project
on’ various Areas of concern to the policymaker. While ;ﬂma relaticnships
among variahles are specific to a4 particular project, there are also
relationships that are commom To all projects. A model of the latter would
therefore be a common samxiliary to the specific models assessing the affects

of different projects.

This paper presents & partial specification of such an auxiliary
model snd gives esztimates {using the 1572 -Natienal Dénngraphie Survey data
set, which does not suffice for estimating mome than a partial specification)
of multiple regression eguations with marital fertility, child mortality and

wife's employment status as dependent variables.



An Muxiliary Model for Quantifying the 1/
Socigeconomic Impact of a Development Project=

by José Encarnacifn, Jr.

1. Imtroducticon

A development project is typically designed to advance only one or
a few of the cbjectives that concern development planners. Different projects
specialize, 2o To speak, in the pursuit of different objectives, and a project
may even have 2 pegative impact on another area of concerm. (A rural road
might, for example, incresse productivity in the area but also increase
urban unempleyment by facilitating rural-urban migreticn.) With sufficient
data and correct model formulation, one could calculate ihe impact of eagh
project on ail the areas of conmcern. Fop this purposs it would be useful
to distinguish between: (a) relationships among variablesz that are speeific
to projects, and (b} relaticnships that are commom to' all projects. With a
model of (b} in hand, impact analysis of a project could foecus on (a) and
then make use of the results alveady available from {(b). A model of (b) is

then auxiliary to (a).

This paper gives a partial specification of (b) using the 1373
¥aticnal Demographic Survey (NDS). whick data is incomplete for the purposes
of comprehensive project impact estimates.

2. Data and Notation

The data is from the 1973 NDS of over E,000 households. - Our sample

ist, Elizabeth Jacinto did the computations fer this paper using the
OPSE Computer.




size of 3,196 wes obtaismed by selecting households satisfying the following
cpiteria: the family iz ouclsar or extended VEPtiEEll} to the younger
generaticn only; household head is male, working, and his nopcash income
{if any)} is less than F1.000 annuvally; the wife married only once and age
ig 15-44% years; and Information is provided on all the ;ariablea listed

below.

AGn = 1 if wife iz in age-group n., ¢ otherwisae,
where n = 4 if age iz 15-19 wears
5 if ape-is 20-24 years

& iT ape Is 25-29 years

=

if age is 30-3% years
B if age Is 35-39 weara
& if age iz LRO-44 years

AH

|

age of marriage of wife, in years

CEB = mumber of children born live

CME. = CHD % CEB

N0 = number of children borm live and new dead

ocH =

(=3

if CHD = 0, 0 ctherwise

1]

(A

DLE if rural residence. O otherwise
DMW = 1 if wife iz a miprant whose place of residence is the same as
in 1965 ané different from place of birth, 0 cotherwise

DRC = 1 if wife is Roman Catholic, 0 otherwise,

i

TWP = 1 if wife iz working, 0 otherwise

EWm

1 if wife has educaticnal level m, 0O otherwise,
where m = 0 for no schooling

1 for one to four years of school




2 for five to seven years of school
4 for one to three years of high school
& for high school graduate
S For ome to three years of college
b for collepe graduste
MWk = 1 if wife is in category k, 0O otherwise,

where k = 0 for [DHW o

1 for DHW

1 and agricultural residence
2 for DMW = 1 and nomagricultural residence
PWR] = 1 if wife is iIn category 3, 0 otherwisa,

where j = 0 for IWF = O

1 for DWF = 1 and place of work is at home
2 for WP = 1 apd place of work is away from home
¥Hi = 1 if husband's apnual income is in category i, O otherwise,
where i = 1C for cash income less than PF1000 and noncash

income (if any) less than F1000

2C for P1000-2999 cash income and noncash income
{if any) less than F1000

3 for P3000-5999 cash income

4 for PLO00-E299

5 for FTOO0D-99399

6 forr PIOO00 and above

TWi defined the same way as YHi bur with respect to wife's income

IN=-14F TRiC = 1
2 I THIC =X
. if ¥H3 = 1
6 if YW = 1




B -if YWHS 1

]
-

11 if YW6 = 1, in thousand pesos.

“Tndividusl income data in the 1873 NDS is reported only In brackets and
famity income as such is mot given. We therefore do not use a family income
wariable as this weuld hawe involved too many categories or else a sumking
of individual incomes by taking the midpcints of categories as estimates of
individuail incomes. While the latter procedure iz of course possible

{ef. Canlas and Encarnacifn, 1977), it makes income data appear more precise

than may be warranted.

The means of the variables in the sample are given In Table 1.

Tahle 1. ¥eans of the Variables

AGh: 0.06185 . CHD: 0.58343 EW3: 0.1126  PWRZ: 0.1805
AGS: 0. 2302 LMz 0. 2663 EWi: Q.0726 YHiC: 0.3457
AGE: 0.1990 DLR: 0.6815 EWS: 0.0379 YH2C: 0.4562
AZT: 0.23632 MW 0. 2700 EWG: O0.0660 YH3: 0.1270
£G8: 0.2280 DRC: 0.84B3 MEO: 0.7300 YH:: 0.0291
AGS: D.1ES81 DWE: [.2847 MWl: 0.1549 ¥YHS: 0.0217
AM: 19.666 EW0: 0.0683 MHZ2: 0.115% YHE: 0.0203
CEB: . 8276 EWl: 0.2735 PWRC: 0.7553

CME: 00671 EWz: 0.368% PREl: 0.0881




3. The Model

This is based on an earlier paper (Zncarnacifin, 197%) which presented
a model of choice where wife's fertility and her labor force partiecipation
are determined simultaneously by her educational lewvel, husband's income,
~and other wvariables. Briefly, the model implies the existence of
"threshold values”™ for wife's educaticnal level, husband's income and family
income, such that the gualirative effect of a variable changes when it

passes the thresholds. Fipure 1 illustrates.

In the upper panel of Figure 1, omumber of children ¢ is measured on
the vertical axis while family income ¥ and wife's sducational level E--
Y and E are assumed to be perfectiy correlated for purposes of 2 simple
diagrem--are measured on the herizontal axis. Natural fertility or capacity
te bear children Ck increases with Y and E for reasons of better
health and nutrition; nusher of child deaths C. decreazes for opposite
reasons. The number of childven desired (0 falls with E and Y fora
variety of reasons. What would then be observed For the number of children
born would ba the curve ahnb, and the number of survivipg children the

curve edC2. These two varishles ave thus nommonotonic functions of E and

T, whose qualitative effectz change at the threshold value E_*.

In the lower pansl, the proportion of wife'sz time spent at market
work t is measured om the wertical axis while E and hushand's income
Th are meisured on the horizontal axis. The wife's wage rate depends on
E and we assume that the curve c¢'d'e't' +tells what iz required of t if

minimus consumption standards for the family are to be met. On the other

hand, the curve ee't® Iindicates what t would be if the wifets choice



Fige-1.




were not required to satisfy consumption standards. With this requirement,
the observed t would be the curve c'd'e't®. The threshold value Et*
defined by the intersection point e' I3 such that EF S E_t* undexn

relativély weak &ESUﬂ]ptiD}'E.'.Ef

We thus have a roughly V-shaped ewwe for wife's labor fopce partici-
pation rate and an inverted V-shaped cixwe for her fertility as functions
of education and income variables. Estimates of these itwo relationships are
given in eq. (1) belew and egs. (2}-(5) set cut in Table 2 (t-values in
parentheses underneath regression coefficients).
€1} DNF = 0.39489 - 0.0L00 EW0 - 0.1642 EWil - 0.2078 EW2 - 0.1722 EW3

{=0.83) {-3.97) {-5.158} {~-3.492)

- 0.1900 EWY + 0.2685 EWE + 0.0521 THIC - 0.054%1 THIC
=% _0g) ({5.53) {0.95) {=1.02)

— 0.0120 YH3 - 0.0189 YHS - 0.0675 YHE A2 = p.088

{~-G.22) {-0.29} {~0.95}

Eg. {i) is essentially in sccordance with the model, with a treugh
tor EW at EW2 (five to seven years of schooling}, although there is
apparently arn aberration st EWMW (high school greduate) whose coefficient
i lessz than that of EWS. Since the dependent variable is a dummy for
actual employment rather than labor foree participation, however, it is
pozsible that high school graduates are sisply getting much less employment
then they want. A trough seems to coor for ¥YH at YHIC (where a poverty

Iine could be dyawn), but t-values for the YH ™ variables are all weak.

-?—"fin the earlier paper cited abowe, it was shown that E‘:* = Et*
prdar somewhat stronger assumptions.



const.

L1

G5

AGT

AGS

THIC

YHIC

Table 2.

Fegression Equations for CEB

2y (33 (8} (=)
11.543 11.457 1i.539 11 454
~0. 2962 02950 - 2056 0. 295k
(=-3%.01) {-33.91) {-33.88) (-33.81)
-5.1980 —6.18%9 -5.19E6 —6.1854
{-25.1%) {-25_04) {-25.13) {-25.02)
=4 _T7382 —H 7555 -4 T73EQ -4 7528
{=51.33) (-u1.36) (-5%1.32) {-t1_34)
-3.02a83 ~3.0337 -3.0276 =3.0362
{=30.63) (=30.68) [—3d.6%) {~30.63)
-1.3509 -1.3539 =1 3537 —1.3544
(~i%.H7) (=31 _50) (=34 .47} (=14 y49)
1.0410 1.0189 1.0108 1.0181
£10.25) (10.32) {10.23) (10.31)
0.3835 0.37291 0.3688 0.3238
f1.84) (1.54) {1.76} {1.51)
0.5144 0. 5600 0.6055 0.5547
{3.52) (3.07) [a.42) £5.04)
04615 0.5a12 0.4505 0.3976
(2.67} {2.258) (Z2.60) {2.35)
04606 0.3881 0.4551 0.5023
(Z.53) (2.07) (242} (2.0}
0.0513 0.0533 0.0929 0.0587
(0.48%) (0.25) {0.45) (.29}
—0.084; —0.0150 -0. 0051 -0.0288
[-0.%1) [—0.08) {-0.45) (—0.15)
0.1035 g.090%
(0. M) (.38}
0.2065 0.2016
{0.85) (0.5}
0.1095 0.113%
(0.45) {0.48)



YHL

DRP

i

PWRI

FWER2

Table 2 (continued)

{2} £3) (4} {5}
-0.10%5 -0, 1025
—0.3376 -0 . 3046
(~1.03) {-0.98)
o.123g 0.1894 0.1936 0.1588
(2.313) {2.08) F2.59) (207}
0.1956 g.18aa
£2.71 (2.62)}
~0_25u8 ~0. 2455
{-3.31) {-3,19})
0.2561 D.2461
{2.87) (2.76)
£.1084 0.1070
{1.07) {1.02)
-0, 3104 =0, 3061
{-2.38Y {-2.34)
~0.2308 -0,2193
(-2.62) (-2.47)
0.563 0.563 0.56% 0.563
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In Table 2, egs. (2)-{3) for number of children bornm live are setr
cut as columns; {2) omits the YH, MW and PWE wvariahles while the other
Jthree equations Similarly omit seme of the variables lizted In the First
coluwim. In all four equations, & peak for EW is seen at EW1 {one to
four years of schooling). A pesk forr YH is appavent at YHIC in (3)
and {5} even though t-values are weak. (The model calis for family income

here apd not husbard”s income, but we uze the latter as a rough proxy.)

Of interest are the dummies for religiopn (DRC}, migrant status
(IM¥)} apd current employment (DWFP), which are a1l significamt. Apparently,
locking at (2) ard (3), being a Catholic adds about 0.2 children to a couple,
as alsc being 2 migrant, while being employed reduces family size by 0.25.

A closer look at the migrant and employment variabhles shows Ffiner detail.

Egs. (&) and (5] use MWi, MW2, FWR1 and PWRZ in place of the more
crude DWW and DWP. Here it is migrants to asgricultmral areas (who are
iikely to have come from other agricultural areas) who have higher fertility,
while othepr migrants exhibit = smaller incresse not significantly different
from zere. This would be consistent with the model if one considers that

icultural migrents probably jmprove their livelihood relatively more than
do other migrants. {Cf. Dnearnacifn, 1977, for similar suggestive resulis
ir Seutheast Asia.) As for the employment dummy variable, a breakdown of
thiz to FHR1 end PWRZ pives results that appear to go against usual
expectations. Here we find that ceteris paribus, wives who work at home
have apparently less children than these whose place of work is away from
home. A possible explanation may be that wives working at home find it
4ifficult to hold down a job away from home bLecause of poorer health; their

working et home and having less childvem would then be due to the same Set
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3/

of sircunstances . =

. As the C(ER equaticns Involve age-at-marriage AM, we have the

follewing equation:

(5} AM o= Z1.575% - 1.5B11 EWO — 1.9765 EW1 - 1.5140 EW2 - 1.u552 EW3

(=i 148) {-5.45) {=5.13) (-3.70)
+ 0.0831 EWNY + 2.1297 EW6 - 0.7T416 DIR ﬁ? = g.101
{0.19) (4,391} (=4.53)

Thie is guite in conformity with useal expectations, with AM advancing

with EW and Jewer for roral women.

Finally, the NIS datz permit the estimation of several egquations
concerning child mortaiity. Eqs. (7) and (8) below hawve CHE, the ratio
of chiid deaths to children ever bHorm, az a function of educational level
and, in the casze of the latter equaticn, of husband's income (as proxy for

family iccome) as well. Tts relationship to these two variables is generally

L7} CME = G039 + J.077S BEHG 4+ 00,0423 THT + 00281 EWZ + 0D.0158 EW3

(5. 06) {3.21) {2.17) {1.10)
- 0.0028 EW: — 0.0175 EWs B° = 0.023 F = 13.76
{=1.18) {=1.13
(8) CME = 0.0251 + 0.0652 EWD + 0.0307 EW: + 0.0221 EWZ + 0.0111 EW3
{%.38) {2.55) {1.663 (0.77)
- 0.0063 EWG - D.0155 EW6 + 0.02%1 YHIC + 0.0115 YH2C + 0.0i67 YH3
(=0, 1) =0.99) T (0.R5]) {0.93%
- 0.0073 YHy - 0.0008 YHE & = 0.025 F = 8,34
{=0.11) (—o.04)

Efﬁﬁwever, it should be noted that if the regression cﬂeff%ciantg of
PHR1 and PWE? are treated as means in @ standard test of ?ha difference
between tWwo means, we find that the difference bhetween them is not large

enough to reject the null hypothesis.



monotonic as one might expect. Perhaps more useful, however, arve egs. {(3)
and {10), where the dependent varizble DOM is a dvsmy egual to cne if a

child has died. DCE  could Be interpreted as the probability (approximateiy)

{3} DM = O.7B3T — O0.0233 AM — 0.385% AGH - 0.3085 AGS - 0.2099 AGB

{=311.5%) {—6.75) {11 _GEY =212}
- 0.10860 AGT + 0.0734 AGY + 0.1608 EWO + 0.0985 EWL + 0.0629 EW2
(=4.90) (5.21) (a.38) (2.42) (1.58)
+ 0.6322 EWS - 0.0162 EW4 - 0.0485 ENG 5L - p.192
(0.73) (—=@.a5) [=1.02)

(I0} DCM = 0.75930 - 9.0231 AM - D0.3975 AGH — D.3116 AGS — 02145 AGE

(=21 .uu) {-2.25) {-11.81) {-8.38)

- 06,1076 AGT + 00747 AGY + O.1788 EWO + 0.0684 EWi + 0.0383 N2
{-L_g8) (a.27) (2.68) (1.63) fo.ou)

&+ 0.0117 E¥3 - 0.0313 ERY - 0.0371 EWE + 0.0587 YHIC + 0.0229 YH2C
{a.76) {(-0.67) (=0_77) (1.08) {0.43)

=2

+ O.0972 THI — 0.0398 THL - 0.09415 YHS R = n.124

(0.:49) {-0.60) (-1.28)

of & child death as a function of the varisbles on the right-hand side. It

could then serve as = crude proxy for health.

4. TUzing the Hedel

With due cauticn, ome can use the regression equations reported
a.bmai’* for purposes of estimating the impact of a development project om
ceme variables of coneern: fertility, labor force participatiom, and health.
Accepting the usual interpretation of ma—ﬁ-&ctinn vagression results as

long-term relatiomships among the variskles, the procedure would be simply

i"'"l'h.ueae are ordinary least-sguares estimates sipce the model can be
taken as recursive.




the following: Calculate the changes in +he "independent™ variables
resulting from the prejeet; them use the regression eguations to estimate
the changes in the dependent vapisbles., The latter changes are then

imputabile to the project as its Impact.

Ior example, suppose that ooe long-term effect of a project is to
raise male family heads' incomes in the region from YHIC +to YHIC. Frem
egs. {1}, {5} apd (10), the coefficients of these two dmmies and the

differences hetween them are given in the follewing table:

Table 3. Coefficients of YHIC and YHIO
from Egs. (1), {5) and (20)

LD FH2C Idfference
(1) 71w 0521 —. 0551 -. 1062
{5)- CER « 0903 . 2018 3 A1ts
LI DM D587 0209 = Gass

Accordingly, we cbtain estimates of 2 reduction in wives' lsbor force
participation, an increase In births and & decrease in child deaths by
multiplying the last colunn in Table 3 by the nusber of families inwolwved.
Comparability asong projects can then be had by expressing the estimates

per peso of project costs.

If a project affects other "independent™ variables, similar computa-
tions can be made and then added to get the total impact of & project, since
the effects of the independent warisbles are additive in the regression

equations.



——

Several observations might be made regarding the estimares so
First, they are not predicticns of changes between thelpresenr ané
Ii-u‘cu::-e (after the installation of a profect), zince some chanpes will o
with or without the project. One is here zimply estimating the dif
that 2 project makes, ceterisz paribus. Second, the estimates have to do
with long-term, not short-term, resulrs. Finslly, it iz on the bagis of
some model which one considers correct that one justifies any particular
interpretation of statistical chservations——one cannot discuss the latter
in a theoretical vacuum. This Iast wonld not be worth remarking were it
not that statistiecal data are sometimes ervonecusly thought to be capable

of "establishing" a causal relstionship or empirical generalization.
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