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Overview

The contribution of this pagper will be to invedigaie the extent of intergenerationd
transmisson of education status between parents and their children, as well as the reaive
importance of family background to neighbourhood effects on child schooling
atanments in the province of KwaZulu-Natd in South Africa There are few, if any,
such empirical edimates for South Africa What makes this an especidly interesting
question is that race and space have a particular relaionship in South Africa (Dawood,
1994). This is a country in which neghbourhoods and communities were largely
congructed and enforced through politicd and economic interventions by the Apartheid
Sate. Influx control and the Group Areas Act, combined with racid disparities in date
expenditures on socid sarvices, promoted and enforced racidly homogenous and
geogrgphicaly disinct communities or neighbourhoods, with radicaly different socio-
€CoNomic outcomes.

Intergenerational transmission of educational status

Much of the literature on intergenerationa mobility has focused on the transmisson of
economic daus, as measured by income. However, educetion is a mgor mechanism
through which intergenerationd socid mobility is dso affected, and may play an
important complementary role in leveling an uneven playing fidd. Not only is education
likdy to have a podtive impact on the chances of upward occupationa mobility
(Gazioglu, 1994), but it dso rases the opportunity for upward income mobility. Thus,
while much of the previous literature has focussed on the role of education in income
mobility, there are good reasons to focus on educationd mohility as an outcome on its
own, especidly in South Africa. Firg is the concern over the processes that may generate
unequal outcomes over time, of which inherited status may be a festure. Furthermore,
there is a strong correlation between the level of education and the standard of living. The
poverty rate for individuds with no education is 69% compared with 54% for individuds
with primary education, 24% for those with secondary education, and 3% for those with
tertiary education. ( PIR, 1995). Second, to the extent that one is concerned with income
mohbility, intergenerational schooling correlations may provide an upper bound to the true
eanings corrdation because parentd tastes and wedth influence child's schooling much
more than their adult earning capacities (Behrman et &, 1980, (Haveman, 1995))!
Moreover, key sudies by Blau and Duncan (Blau, 1967) and Featherman and Hauser
(Featherman, 1978) suggest that educationd atanment is the man deteminant of
occupationd datus and that the educationd and occupationd datus of fahers affects
their son's occupationa attainment primarily via the son’s education. 2

L A controversial study by Jencks et al Jencks, C. et al. Inequality: A Reassessment of the Effect of Family
and Schooling in America. New York: Basic Books, 1972. argued that factors other than family
characteristics, schooling and genetic inheritance, (they termed it “luck™) explained more than half of the
variation in socioeconomic status of an individual’s occupation, and of this, three quarters was explained by
income. Hence, they concluded that in USA, schooling had only a minor effect in reducing economic
inequality.

2 These studies focussed on intergenerational transmission between American men, notably father and son
pairs.



Furthermore, schooling gap ratios (the measure which will be used in this paper) are
important from an egditaian point of view. Negaive extandities &fecting the
acquistion of education may arise from being a member of a discriminated againgt group
or community. (Datcher, 1982) To the extent that schooling gaps may be a function of
factors other than naturd endowments, one should be concerned with why it is that some
children enjoy a norma schooling trgectory, while others start school late, repeat grades,
or leave school early, paticulaly where such explanations corrdate with race, class,
income and location. More importantly, in the context of high unemployment and
minima job creation in South Africa it is clear tha education will become increasngly
important as a dgnd to potentid employers, and in generating livelihoods, thereby
diginguishing the non-poor from the poor. Recent work by Hertz (2001) and Lam (2000)
confirms that multiple equilibria exis in the returns to schooling, and that there are
ggnificant thresholds in terms of years of schooling that individuas need to reach in
order to earn a decent wage. Hertz (2001) argues that the rate of return reaches its
minimum & between 5 and 6 years of education, and increases theresfter until at least the
14™ year of education. Individuas with large schooling gaps are likely to find themsdlves
below these thresholds, and thus prone to a poverty trap existence.

The impact of family background on child educational attainment

Numerous dudies document the association between family background, parentd
schooling and the schooling of children. (Chase-Lansdde and Brooks-Gunn, 1994;
Furgtenberg, BrooksGunn, and Morgan, 1987; Garfinkel and McClanahan, 1986, Hauser
and Featherman 1977, Huston, 1991, Sewell and Hauser 1975; Behrman (1997) and
Behrman and Knowles (1999) are good survey articles). Mulligan, for example,
(Mulligan, 1999) finds that across eght sets of esimates’, the intergenerationd
correlaion co-efficient on education atainment ranges from 0.14-0.45, averaging at 0.29.
These dudies dmost adways find a dggnificant podstive associaion between child's
schooling and parenta  education, with mother’s education being about 10% more
important than father's education a the median of estimates that include both.*(Haveman,
1995),(Hill, 1995),(Schultz, 1993, Case, 1991). Edimates for South Africa (Burns, 2000)
largely accord with these trends>(See Appendix A) Key studies by Blau and Duncan
(Blau, 1967) and Featherman and Hauser (Featherman, 1978) argue that the educationd
atanment of American men is the main known determinant of their occupationd Satus,
and that the educationd and occupatiiond daus of father's dffects ther son's
occupationd atainment primarily via the son's education. Findly, parentd completion
of high school and one or two years of tetiary schooling typicdly has a larger effect on
children's schooling than parentd years of education beyond that, suggesting the
presence of non-linearities.

3 These estimates are based on data for the US, Germany, Malaysia, and Kalamazoo, Michigan.

4 A notable exception is the study by Behrman and Taubman (1985) that estimated that in the USA, the
impact of father’s education on offspring education is larger than mother’ s education.

® These kinds of empirical results have been used to argue that a stronger case exists, ceteris paribus, for
subsidies for femal e education as opposed to male education.



However, these kinds of smple OLS estimates are subject to upward bias, in that they do
not control for unmeasured heritable traits and assortative mating, thus ignoring the
possibility of intergenerationd  “cbility” bias® (Behrman, 2001) However, even in
sudies where intdlectud ability has been included, the influence of father’s educaion on
son's education has mantained its relative podtion as the mogt important of parentd-
background influences. (Sewell, 1980) Furthermore, Bowles and Gintis (Bowles, 2001)
argue that the genetic inheritance of traits contributing to the cognitive skills measured on
IQ and rdated tests explain less than one twentieth of the intergenerationd transmisson
of economic status. However, their study focuses on the transmission of income dtatus, as
opposed to educationd attainment, and it is unclear whether the genetic inheritance of
cognitive skills would play a larger role in the latter case. To the extent that these sources
of bias are not corrected for, the OLS estimates should be treated with caution. Indeed,
Behrman and Rosenzweig (Behrman, 2001), usng data on twins, find that once
heritability is controlled for, women's schooling has a magindly negaive impact on
child’s schooling attainments.”

Empiricd dudies adso document dgnificant podtive associations between  household
income and child's education dsatus. Furthermore, the source of income may meatter for
child atanments Eaned income typicdly has a podstive ad dgnificant effect on
children’'s schooling attainments, while welfare income tends to have a smdl, sometimes
negetive impact on schooling. (Hill, 1987) However, income measures, in the absence of
multiple observations, are subject to measurement eror, as they provide a measure of
permanent income with error. Moreover, such measures provide no information on the
intra-household dlocation of income, nor of the parentd time devoted to children in the
household.

There is dso evidence that household structure affects outcomes. Blake (Blake, 1985) for
example, argues that the influence of father's education on son's educationd attainment
is conditiond on, and inversgly relaied to the number of sblings Furthermore, she finds

® There are two fundamental problems with these kinds of cross-sectional estimates. First of all, the co-
efficient may just reflect ability bias, i.e. more able mothers obtain more schooling, and, if this ability is
genetically transferred to their children, have more able children who aso obtain more schooling.
Furthermore, even among mothers with the same abilities, those with higher levels of schooling may have
children with greater academic and labour market performance due to assortative mating. More educated
women marry more educated men. Behrman, J.R.; and Rosenzweig, M.R. "Does Increasing Women's
Schooling Raise the Schooling of the Next Generation?' American Economic Review (forthcoming), 2001.

" They attribute this to the increased labour force participation by more educated women, thereby reducing
time spent in the home with children. However, it is unclear why increased participation by women in the
workforce should necessarily result in declining educational attainment by children, especialy if the
additional income generated is used to purchase substitute goods such as child care, and kindergarten.
Furthermore, Hill and Stafford Hill, C.R. and Stafford, F. "Allocation of Time to Pre-School Children and
Educational Opportunity.” Journal of Human Resources, 1974, 9(Summer), pp. 323-41. show that the
quantity of time devoted by parents to children is positively related to parental education. Also, parental
education suggests that parents value education, and would hold this to be so for their children. Behrman
and Rosenzweig acknowledge that their result may be context -specific, and reference Behrman et al (1999)
which reports strong evidence from rural India, where more educated women did not appreciably increase
their labour force participation. Hence, they suggest that anticipating the consequences of investmentsin
women’s education requires attention to the role that schooling plays in marriage markets as well as in
labour market opportunities for women.



non-linearities in educationd mobility, with men with smdl and medium numbers of
gblings expeiencing high moahbility, while men with lage numbes of gblings
experiencing very low educationd mobility. Findly, the evidence concerning the impact
of race is mixed. While a large number of studies (Haveman, 1995) find that race is not
asociated ggnificantly with  educational  outcomes when family income and other
background characteristics are controlled for, Altonji (Altonji, 1988) and Case et 4
(Case, 1991) find evidence that blacks gt more schooling than whites with smilar family
background characterigtics.

Neighbourhood effects and child schooling outcomes

There has dso been much attention devoted to the impact of neighbourhoods on socio-
economic outcomes, in addition to controlling for family background. The most obvious
reason for including neighbourhood variables in such an invedtigation is that falure to do
0 may lead to a mideading picture in which the gze of family background effects is
overestimated. Cooper suggests that the typicd intergenerationa correation regresson
equaion has been fundamentadly mis-specified by omitting the role of neghbourhood
characteridics in the determinaion of children's atanments. (Cooper, 1995) Moreover,
given South Africas spatia legacy, it is reasonable to suspect that neighbourhoods play
an important role in socia outcomes, and policy debates need to be re-oriented
accordingly. For example, if neighbourhood effects do have a rdatively large impact on
child schooling outcomes, then the argument in favor of invesing in poor communities is
grengthened by the evidence that not only would such investment improve standards of
living in generd (with better services and infrastructure) but would dso have pogtive
indirect impacts on educationd outcomes.

Durlauf (Durlauf, 1997) characterises the recent work on neighbourhood effects as a
memberships theory of inequdity, in which individua outcomes are grongly influenced
by one's membership in various groups, be they schools, firms, neighbourhoods, or even
racid groups. Group members interact pogtively with one another with the result that
group leved interactions generate common group outcomes across group members.  In
effect, the characteridics of the groups to which the individud beongs condition the
range of the individud’'s life economic prospects. (Durlauf, 1997) Furthermore, these
interdependencies are not compensated or enforced by the market. Durlauf (Durlauf,
1997) argues that socid dratification by income, race, education or any other factor, will
enhance group differences, resulting in greater cross-sectiond inequdity, and dedlining
socid mobility.  The combination of drong group effects and endogenous group
formation can exacerbate an dready unequa income didribution and lead to perdstent
inequality across generations.

Typicdly, the impact of neighbourhoods on individual outcomes has been ascribed to one
of four generad modds These include the contagion modd, which emphasses the
influence of peer effects competiive modds, in which neghbours compete with one
another for scarce resources, modes of relative deprivation, where individud attainments
depend on the individud context reative their neighbours, and modds of collective
socidisation, which emphasise the importance of role models and monitoring as part of a



childs socidisation process. (Jencks, 1990) Under the contagion and collective
socidisation modds, living in an afluent neighbourhood confers benefits on children,
epecidly lower-income children. By way of contrast, modds of relative deprivation and
compstition imply that living in an affluent neighbourhood holds negative outcomes for
these same children.

Recent theoreticd work suggests that with endogenous neighbourhood formation and
locd financing of education, dratification by economic datus will occur.(Loury, 1976,
Durlauf, 19933, 1993b, Benabou, 1992a). If neighbourhoods are endogenoudy formed,
and comprise economicaly homogenous groups, then children who grow up in a
community with a high levd of income and educationd atanment may benefit more
from thar community environment than children from an identical family growing up in
a less favorable community environment. This could be atributed to peer effects, where
rich neighborhoods are characterized by high human capitd invesments while poor
neighborhoods have low human capitd investment (Benabou, 1992a), or network effects,
under which multiple equilibria may exig in the didribution of occupaions within
neighbourhoods if on€s success in the labour market depends on referrds by
neighbourhood members. (Montgomery, 1991) Findly, Streufert (Streufert, 1991) argues
that the absence of role modds in poor communities prevents children from accuratey
asessing the margind product of effort in school. Consequently, the intergenerationd
tranamission of status from child to parent will differ acrass neighbourhoods.

The empiricd literature tends to find that income and occupationd daius of the
neighbourhood is pogtively associated with children’s schooling  outcomes.  (Haveman,
1995, Hill, 1987, Jencks, 1990, Corcoran, 1992).  After controlling for family
background, Datcher (Datcher, 1982) finds that a 10% increase in zip-code area income
rases educationd atainment of men by one-tenth of a school year for both blacks and
whites. Smilarly, Brooks Gunn et d (Brooks-Gunn, 1993) find that even after controlling
for family effects, neighborhood effects on school leaving reman  gSgnificant. In
paticular, they find that the fraction of households in the neighbourhood with annud
incomes of $30,000 or more has a significant negative effect on school dropout rates, and
concur with Crane (Crane, 1991) that living in a neighbourhood with very few
profgnd or managerid workers is associated with higher rates of early school
leaving.

Typicdly, sudies of neighbourhood effects argue that the racid compostion of a
neighbourhood is inggnificant, once family and other background variables have been
accounted for, (Brooks-Gunn, 1993), dthough there are some exceptions. While Jencks
et d (Jencks, 1990) found race had no sSgnificant effect on educationd attainment after
controlling for background varigbles, Corcoran et a (Corcoran, 1992) found a sgnificant
black advantage over white, while Massey e ad (Massey, 1992) argue that residentid

8 While Crane (1991) interprets his results as evidence of contagion, Brooks-Gunn et al (1993) argue that
given the non-significance of neighbourhood poverty and male joblessness, and the significance of affluent
neighbours in the PSID data, their results are more consistent with the social control theories that stress the
importance of role models.



segregation and poverty are key dimensons of socid dructure that affect persond
behaviour. Sewdl e d (Sewel, 1980) find that gender affects the pattern of schooling
attainment. Finally, Case and Katz (Case, 1991) find a large degree of spatid corrdation
across neighbourhoods on child socio-economic outcomes, even dfter controlling for
family background and individud characterigtics.

Socid capita may be important too. Putnam [Putnam, 1995 #8:296] finds that US dates
with high socid capitd scores’ are the states where children do well, particularly in
educationd and hedth outcomes, even after controlling for factors such as racid
compostion, dae affluence, economic inequdity, adult illiteracy and schooling qudlity.
Indeed, Putnam finds that socid cepitd is the sngle most important predictor of
dandardized test scores for students, and is especidly important in preventing children
from dropping out of school. Furthermore, the education level of the adult population in
the neighbourhood does not, in generd, have a dgnificant independent effect on child
educationa outcomes after poverty, socid capitd and demographics are controlled for,
suggesting thet “socid capitd may be most crucid for families who have fewer financiad
and educational resources’ [Runyan, 1998 #35]. Possble explanations for this result
could be that in communities with high civic engagement, parents ae more activey
involved in, and supportive of, their children's schooling activities.  Coleman [Coleman,
1988 #4] argues that Catholic school success is not because of the individud attributes of
the students, but rather the socid structure in which the school is embedded, whereby the
parents of students form relaionships with each other both through PTA meetings and
church activities. ' Putnam [Putnam, 1995 #8:306] concludes that “...precisdy what
many high achieving suburban school didricts have in @undance is socid capitad, which
is educationdly more important even than financid capitd....where socid connectedness
is lacking, schools work lesswdll, no matter how affluent the community.”

However many of these studies assume a linear relationship between outcome variables,
and family and neighborhood level regressors, and that parentd and neighbourhood
characteridtics are additive. Y, there is evidence that these reationships are nonlinear.
Crane (Crane, 1991) finds evidence of nonlinearities in the rdationship between school
dropout rates and the number of professond or managerid workers in  the
neighbourhood, and attributes this to a contagion effect. Using regresson tree andyss,
Cooper et a (Cooper, 1995) find that families which resde in rdatively affluent or poor
communities exhibit more perdagence in economc daus than families who resde in
communities near the middle of the income didribution. Cooper & a (Cooper, 1995)
conclude that there is subgtantid evidence of non-linearities across neighbourhoods, and
that neighborhood income appears to affect the perastence of a family’s economic status
across generations

% Social capital provides ameasure of whether state residents trust each other, join organisations, volunteer,
vote and socialise with friends. Putnam finds that the correlation between state social capital and positive
child development is 0.8.

19 For contrary evidence, see Stephen L. Morgan and Aage, B. Sorenson: A Test of Coleman’s Social
Capital Explanation of School Effects.” American Sociological Review 64, 1999, pg 661-681



Finaly, while these studies argue that neighbourhoods are important, many fail to address
the question of how important neighbourhoods are, rdative to family background.
Corcoran et a (Corcoran, 1992) argue that with the exception of the percentage of
households receiving wedfare assdance in the zip-code area, community level variables
exhibit rdativey little influence on men's economic outcomes. Smilarly, Crane (Crane,
1991) agues that the avalable evidence suggests that neighbourhood effects on
educationd atainment are quite smal. However, both sats of authors acknowledge that
these smdl co-efficients could be caused by the crude leve of aggregaion usng zip-code
data, which may not proxy wel for neighborhoods ~ Mis-defining the neighbourhood
may bias edimates downward by a large amount because the error in measuring
neighbourhoods introduces randomness.  Datcher (Datcher, 1982) by way of contrat,
agues that in generd, neighbourhood characteristics ae @ least as important as family
characteridics in explaining the gaps between black and white achievement in earnings.
In specific relation to education outcomes, her methodology'! suggests that changing the
neighbourhood income and racid compodtion for the bottom quartile would account for
38% of the resulting increese in education, while family background variables would
account for the remaining 62%.

Methodological problems in neighbourhood studies

Studies of neighbourhood effects are plagued by numerous problems, which suggest that
edimates of neighbourhood effects should be treated circumspectly. The levd of
aggregation used to define a neighbourhood in most gtudies is a the census tract or zip
code level’?, and it is unclear how accurately these reflect neighbourhoods in any sense.
(Haveman, 1995, Datcher, 1982, Jencks, 1990, Brooks-Gunn, 1993, Crane, 1991) The
difficulty of definition may obscure or magnify the impact of neighbourhood effects. For
certain types of effects, such as the presence of role modds for children, using a census
digrict messure may be too large. Alternatively, census district measures may be more
appropriate if the transmisson mechanian depends on the characterisics of the locd
ladbour market. Similarly, to the extent that neighbourhood effects relate to differences in
economic conditions between urban, suburban and rurd communities, census didrict
messures may be good proxies. Mis-defining the neighbourhood may bias esimates
downwards by a large amount because the error in measuring neighbourhoods introduces

M Datcher {Datcher, L. "Effects of Community and Family Background on Achievement." Review of
Economics and Statistics, 1982, 64, pp. 32-41.} provides an interesting method for identifying the role of
background factors in explaining education and earnings differences within and between race groups. She
makes use of co-efficient estimates from intergenerational education regressions, that include estimates on
neighbourhood and family level characteristics, as well as a measure of the differences in the average

value of a particular variable between the bottom and top quartile. Then, if aj; is the coefficient of Z; in
the regression for race group j, and DZ;; is the difference in the average level of Z; between the bottom

and top quartile of race group j, then aj; DZij is the estimate of the direct effect o changing Z; for the
bottom quartile group.

12 1n the USA, census tracts contain, on average 4,200 people, and are formed by local committees
appointed by the Census Bureau to approximate locally perceived “real” neighborhood boundaries.



randomness (Crane, 1991). Indeed, Brooks-Gunn & d (Brooks-Gunn, 1993) find that
when they go from the census tract to zip code leved, the co-efficent on the effect of
affluent neighbours on school dropout rates increases dgnificantly.  One dudy that
manages to ded with this definitional problem is that d Case and Katz (Case, 1991) who
are dle to define neighborhoods at a very disaggregated leve by utilizing information on
exact dreet addresses for the mgority of ther respondents, assgning individuas to
neighbourhoods that are gpproximately one of two square blocksin sze.

The forma empirical literature on neighbourhood effects has dso been criticised for its
falure to ded with identification issues, such as the sdf-sdection problem. (Manski,
1993b) Given the large degree of homogeneity across households within  a
neighbourhood, it becomes difficult to separate out the independent effects of family and
neighbourhood economic circumstances on child atanment ((Evans, 1992); (MansKi,
1993b). This sdection process may impat unknown bias into the empiricd estimates,
which is difficult to messure. Including both the socio-economic postion of the family
and the neighbourhood in the regresson may over-control for family effects if the
family’ s socio-economic position isitself caused by the neighbourhood factors.

However, Brooks Gunn et d (Brooks-Gunn, 1993) argue that, with the exception of
income, it is unlikedy tha there is a drong causd link between mogt family leve
characteristics and neighbourhood conditions. Characterigtics such as maternd  education
ae deemined much ealier. And while measures such as family income and family
dructure may be influenced by current neighbourhood conditions, they argue that they
are more the product of choices made and condraints faced long before the point at
which the survey data is collected. Datcher (Datcher, 1982) argues that in order to
minimise the probability that neighbourhood variadles ae sImply reflections of
unobservable family characteristics, one should test the sengtivity of neighbourhood co-
efficients by contralling for additiond family characterigtics which ae amed a
capturing family unobservables. ** If neighbourhood coefficients are not affected when
these additiond varidbles ae included, she agues that this indicaes that the
neighbourhood co-efficients do in fact represent the effect of neighbourhood qudity on
individua outcomes.

Despite these problems, the empiricad evidence certainly suggests that group interactions
have important effects. If anything, previous studies may have under-estimated these
effects through their fallure to examine the presence of non-linearities arisng from group
interactions, and because multicollinearity between individua and group characteridics
may have resulted in datigticd indgnificance of group effects even if they were present
(Durlauf, 1997). Findly, Corcoran et d (Corcoran, 1992) argue that previous studies have
underestimated the impact of family and neighbourhood variables manly because of
measurement error* and reliance on unrepresentative homogenous samples.

131n her study, she includes additional family information on whether the family received welfare income
or not, whether parents expected their children to go to college or not, and other measures of parental
efficacy.

14 solon, G.R. "Intergenerational Income Mobility in the United States." American Economic Review,
1992, 82, pp. 393-408. and Zimmerman, D.J. "Regression toward Mediocrity in Economic Stature." Ibid.,
(409-429). have shown that the value of any of the standard variables used to measure family economic



Neighbourhoods in South Africa

South Africals spdtiad legacy and atificid cregtion and enforcement of neighbourhoods
provide an interesting context in which to think about the impact of neighbourhood
effects on individud outcomes. De facto resdentiad segregation exised in South Africa
prior to its formalization by the apartheid state!® South African segregation involved the
overt use of state power to dictate socid, political and economic relations between racia
groups through the control and dlocation of the spatid environment. It was explicitly and
intentionaly designed to prevent the emergence of a black bourgeocise. (Stadler, 1987).
Repressve legidation confined African individuds to the poorly-resourced homelands,
while urban resdentid segregation was class based, with the top and middle end of the
property market being accessble to the wedthy, most of whom were white, while lower
income areas comprised mixed race groups (Dawood, 1994). With the passing of the
Group Aress Act in 1950, however, the State intervened to re-engineer even these urban
communities, and large-scale removals occurred.’® Under Verwoed in the 1950s, a large
urban African population was housed and granted rights to reman in white cities in
Sseparate locations, with no political rights. However, during the 1960s and 1970s, policy
reverted to being more redtrictive, with African workers being sent back to the homeands
in an atempt to sem the growth in urbanization.  Influx control was abolished in 1986,
and policy efforts focused on resolving the urban housng criss Minimd shdter was
provided for the (predominantly African) urban poor and Ste-and-service schemes and
quatter settlements became increasingly common.  Spatid  divisons between the rich
and poor became increesngly stark with the increasing differentiation between wedthy
inner city dwdlers and the growing shack settlements of poor in-migrants. Concurrently,
the compostion of African townships began to change with the provison of better
qudity housng for the emerging middle dass. From the mid 1980s onwards, the dtrict
enforcement of the Group Areas Act was relaxed, and the Act was findly scrapped in
1991. However, the territoria excluson of African townships from the white city was
not addressed until the passng of the Loca Government Trangtion Bill in 1993
(Robinson, 1996). Hence, it is only since 1993 that we redly see the opportunity for what
Durlauf (Durlauf, 1997) cdls “associationd redidribution”. Thus, while the market
mechaniam has been a factor in resdentid segregetion in South Africa, the law has adso
had a lage hand in ensuring the emergence of racdly and socio-economicdly
homogenous groups.

status in any one year is noisy, leading to measurement error, causing the estimated correlation co-efficient
and OLS estimates to be downward inconsistent. A partial remedy to this is to average the data over a
number of years, in an attempt to improve the signal to noiseratio.

15 In the early 1900s, pressure was exerted on individuals living on the land, predominantly African, to pay
taxes and rents, largely in a bid to get them off the land. The Glen Grey Act of 1894 imposed severe limits
on the size and number of holdings that Africans could own. The 1913 and 1936 Land Acts dispossessed
thousands of African people of their land, and prohibited African ownership of land outside the areas
designated for such purposes.

16 While the Group Areas Act made provision for the creation of African areas or groups, none were ever
proclaimed because the work and residential rights of African people were still governed by a different set
of laws. Still, African people were affected by the Group Areas Act, in that they were moved out of areas
that had been set aside for other groups.



Given that both group membership (based on race and space) and the socio-economic
resources available to particular groups were dictated by the State, arguably, the degree
of odf-sdection into and out of neghbourhoods was limited. High-income African
households were condrained in ther &bility to sdf-sdlect into a better neighbourhood,
and could only ever sdf-sdect into a better African neighbourhood. Given the inadequate
provison of date resources to African areas in generd, it is unclear how large the
benefits of such neighbourhood sdection conditioned on race would have been.
Smilarly, poor white households were “protected” in the sense that they could only sdf-
sdect into a poorer white neighborhood, whose average resources and infrastructure
would have been better than even the mot affluent African neighbourhoods. With the
scrapping of gpatheid legidation post 1993, the opportunity for sdf-sdection and
“asociationd  redigribution” (Durlauf, 1997) has incressed.  However, the legacy of
racidly motivated economic and politicad controls has become a binding condraint for
many households in the new South Africa, with the result that sdf-sdection is dill
sverdy limited. Even with the removad of the Group Aress Act, resdentid communities
have remaned largdy segregated. The incorporation of advantaged and previoudy
dissdvantaged communities under sdngle municipd authorities has taken time, as
bureaucratic dructures have had to be re-negotiated, with the result that previoudy
disadvantaged communities have yet to see dgnificant improvements in the provison of
services or infragtructure to their neighbourhoods.

Schooling gaps in South Africa

In 1994, 90% of al 10-14 year olds in South Africa were enrolled in school, but only
55% were in the norma standard for their age. Over-age scholars are both a result of late
entry into school and high repetition rates. Policy makers are concerned with both late
entry and early exit from school. Early exit from school may mean lower future earnings
for the individud, to the extent that they have less human capitd. This may aso condran
the individud’s employment opportunities, causng them to spend time unemployed.
Furthermore, to the extent that early exit from school is driven by the poverty of the
household, with individuds being forced to find employment to support household
members, this is cause for further concern. The outcome of early school exit may hold
financia burdens for the state who will be forced to provide welfare assstance to these
individuds. However, the overriding fact is tha given South Africas higory of unequa
goending on education across race groups, it is predominantly African students who
experience schooling gaps. In the interests of egditarian reform, this source of inequdity
of opportunity and outcome should be removed.

The schooling gap is defined as the potentid years of education (i.e. number of years of
education an individua would have if they darted school & age 6 and advanced one
grade every year) minus the number of years of education actudly attained. However,
given the fact that the raw schooling ggp measure will increase with the age of the child, |
use an dternative dependent varidble in my regressons. The dependent variable, the
schooling gap ratio, is defined as the ratio of the schooling gap to the potentid years of
schooling atanment of the child. This ratio provides an indication of the extent of the
child's schooling career that is missing. For example, a schooling gep ratio of 05
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indicates that the child has only hadf the years of schooling that he or she should have,
while a ratio of 0.75 indicates that the child only has one quarter of the years of schooling
that he or she should have.

The exigence of schooling gaps is confirmed by the KIDS data, with the average
schooling gap for the entire sample of children between the ages of 617 being just under
2 years'’. This schooling gap increases with age as one would expect. This merdy
indicates that children leave school at a relaively early age. For example, the schooling
gap for 9 to 12 year olds is not that much larger than for 6 to 8 year olds. However, the
schooling gap is much larger for 13 to 15 year olds as compared to 9 to 12 year olds. This
would suggest that individuas tend to leave schoal in their early teens.

However, to look only a the sze of the schooling gep is mideading. The schooling gap
ratio provides a better measure of shortfdls in education atanment. On average, the
school gap is 42% of the number of years of education the child should have attained.
This means that children attain agpproximatdy three fifths of ther potentid education.
This schooling gap retio is dightly higher for children in the 9-12 year age group than
children in the 13- 15 age group.

Table 1: Average schooling gaps, by gender and age group

All 6-17 year olds N Mean Std.Dev|Mean Median N | Mean Median N
Male Female
Average school gap 1380 192 131 205 200 707 179 150 673

Average schooling gap ratio | 1380 42.37 2710, 4451 4167 7071 4012 3929 673

6-8 year olds
Average school gap 146 133 063 147 150 66 122 125 80
Average schooling gap ratio 146 5873 3010, 61.74 7500 66 5625 6250 80

9-12 year olds
Average school gap 878 165 105 175 150
Average schooling gap ratio 878 3922 2708 4167 39.29

155 150 422
36.56 3214 422

g &

13-15 year olds
Average school gap 3B6 283 161 299 300 185 2.66 250 171
Average schooling gap ratio 356 4343 2317 4536 4500 185 4134 4167 171

Notes:

The average schooling gap is the difference between the number of years of education an individual would attain if
they started school at age six, and progressed one grade each year minus their actual school attainment (in years).
The average schooling gap ratio is the ratio of the schooling gap, to the potential number of years of education the
child could have attained.

171 limit the sample to children between the age of 6 and 17 as this corresponds to children of school going
age who attend primary and secondary school.
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It is dso the case that schooling gaps are higher for boys than for girls on average, while
schooling gap ratios are smdler for girls then boys. This gender difference may indicate
that more sons leave school early to find work as migrants, and to possibly support the
household. However, condgdering average schooling gap ratios is  somewha
unsatisfactory, epecidly if this phenomenon exhibits non-linearities.

Estimating family and neighbourhood effects in South Africa

At the core of this analyss is the notion that learning by children occurs partly as a result
of a choice by the child to engage in educationad activities, and partly as a result of
environmental  exposure (i.e. learning is affected by the school/neighbourhood/home
environment). Changes in the home, school or neighbourhood environment could dter
the learning experience of the child, and cause the child to re-dlocate their time between
learning and non-learning activities. Following Maynard (1977):

L = f(L-1.0. A Br)

where L =learning in period t

L 1 = the stock of knowledge at the start of period t
g = genetic endowment

A: = learning activities chosen by the child in period t
E; = environmentd conditionsin timet.

Educationd success may be influenced both by an individud's traits as wdl as the
characterigics of the individuads with whom the individud interacts This could include
peers at school, or te broader community. If these interactions are not random, but are
more likdy to take place with individuds who bdong to a common group, then
(fallowing Bowles and Gintis (Bowles, 2001)):

S = bsbyp Yo + bSosp Sp +hg X+ e

where & represents the schooling attainment of the child, Y, is parentad income, S, is
parental schooling, and X is a vector of characteristics describing the average level of
schooling, economic success, wedth etc of the group (or in this case, neighbourhood) to
which the individua belongs.



In my prdiminay andyss, a smple OLS regresson modd of the following form was
edimated:

SG =a +b, X +bY+gN +e,
where Y =w +w, X +w,n+u'®

where SG; is the schooling gep raio'® of the ith individud, X is a vector of parentd
education, Y is household income, N is a vector of neighbourhood characteristics, and n is
a subset of those neighbourhood characterigtics.

The data used in this andyss comes from the KwaZulu Income Dynamics Study (KIDS),
a pand data set covering approximatdy 1200 households, and 11400 individuas®. The
firs round of data was collected in 1993 under the auspices of the Project for Satistics
on Living Sandards and Development (PSLSD), which was the fird ever nationdly
representative demographic and socio-economic survey to be conducted in South Africa
In 1998, a re-survey was conducted in the province of KwaZulu-Natd only. For this
gudy, however, the sample will be limited to African households only, as prdiminary
invedtigation reveds tha neighbourhood effects have minima impact on child schooling
gaps for children in Indian households. (see Appendix B, Tables 3 and 4) .

There are a number of possible data problems that arise when making use of this kind of
cross-sectiond data, including measurement error and sample attrition. Sample attrition
bias is a potential source of bias that | have yet to correct for. The effect of measurement
eror is to exaggerate the dynamics, snce not dl of the observed intertempord variation
in the welfare indicator is due to mobility. In addition, OLS edtimates will be downward
biased. In estimation, this is the problem of errors in variables (Greene, 1996; Rendte et
a, 1998; Luttmer, 2000; Solon, 1989; Pritchett et a 2000.) One way to minimise this
eror is to average the welfare indicator across time periods, which | do. The variables
used are the average of the reported values in 1993 and 1998. However, | do intend to
take further steps to correct for measurement error, following the gpproach of
BowlegBowles, 1972 #17], and Johnston [Johnston, 1963 #60].

This sudy, while prone to many of the same methodologica problems outlined above,
has some key feaiures that will hdp to dleviaie the extent of these problems. By
incorporating an intergereraiona  dement, the problem of sdection is minimised in that
children are not respongble for the qudity of ther neighbourhoods or schools, nor are

18 |f part of the impact of parents education on child schooling attainment operates via the influence of
household income, and if this relationship is not explicitly modeled in the specification, then inferences
regarding theimpact of parental education and family income on child outcomes will be unreliable.

19schooling gap ratio is calculated as : (No. yrs education child should have- no. yrs education child
actually has)/No. yrs education child should have

20 1n the original data set, there were 1212 households, of which 1040 (86%) are African, and 172 (14%)

are Indian. These 1212 households translate into 11407 individuals, of whom 10423 (91%) are African, and
984 (9%) are Indian.
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they the decison-makers deciding where to live, and thus are not responsble for the
group effects they experience in these circumstances. Furthermore, gven that both group
membership (based on race and space) and the socio-economic resources available to
particular groups were dictated by the State in South Africa, arguably, the degree of sdf-
section into and out of neighbourhoods was limited. High-income African households
were condrained in their ability to sdlf-sdlect into a better neighbourhood, and could only
ever sdf-sdect into a better African neighbourhood. Given the inadequate provison of
date resources to African aress in generd, it is unclear how large the benefits of such
neighbourhood sdection conditioned on race would have been. Smilarly, poor white
households were “protected” in the sense that they could only sdf-sdect into a poorer
white neighborhood, whose average resources and infrastructure would have been better
than even the mot affluent African neighbourhoods. With the scrapping of gpartheld
legidation post 1993, the opportunity for sdf-sdection and “associaiond
redigribution” (Durlauf, 1997) has increased. However, the legacy of racidly motivated
economic and political controls has become a binding condraint for many households in
the new South Africa, with the result that self-sdection is dill severdy limited. Even with
the removd of the Group Aress Act, resdentid communities have remaned largdy
segregated. The incorporation of advantaged and previoudy disadvantaged communities
under single municipa authorities has taken time, as bureaucratic structures have had to
be re-negotiated, with the result that previoudy disadvantaged communities have yet to
see dgnificant improvements in the provison of services or infragtructure to their
neighbourhoods.  Indeed, in the KIDS data set, between 1993 and 1998, only 76
households (6% of the sample) had moved to a different location, suggesting that
geographic mobility was not large.

The arguments of Brooks-Gunn (Brooks-Gunn, 1993) suggest that it is unlikely that there
is a drong causdl link between mogt family levd characterisics and neighbourhood
conditions, perhaps other than income. However, it is unclear whether this is true in the
cae of South Africa, where enforced segregation has meant that multi-generationd
households have often lived in one community or neighbourhood for many decades. |
will examine this rdaionship, usng data in the KIDS sample on the number of years that
a household has lived in a paticular community. In addition, usng the technique
suggested by Datcher (Datcher, 1982), | will test the sengtivity of neighbourhood co-
efficients by controlling for additiond family charecteridics, which ae amed a
capturing family unobservables.

The neighbourhood varidbles employed in the sudy ae dl cdculaed for individuas
aged twenty years and older, thus ensuring that the community variables reflect outcomes
for a group digtinct from those captured in the dependent variable. Furthermore, the
nature of the dependent variable lessens the causdity problem somewhat. While the usud
problem is to undergand the causdity between, for example, individua employment
datus and community level unemployment rates, in this case it seems less plausble to
ague tha schooling gaps of currently enrolled children reflect cluger leve
unemployment among adults aged 20 and older, as opposed to the opposite causdlity,
where cluser levd unemployment causes schooling gaps.  Furthermore, using the pand
structure of the KIDS data set, and using data from the 1996 Census, dlows one to obtain
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a measure of neighbourhood characterigtics prior to the outcomes of interest in 1998,
thereby avoiding the problem of concurrent measurement, in which neighborhood
conditions may reflect the process underlying the developmenta outcome but not be the
cause of it (Brooks-Gunn, 1993).

Preliminary findings

The smple OLS moded described above was estimated using the KIDS data, and then re-
edimated subgituting neighbourhood level varigbles from the 1996 Census into the
model (as a means of verifying the results). In most cases, the signs and sgnificance of
the co-efficients were the same. Simple OLS results (see Appendix B: Table 1) indicate
that parents education has a sgnificant impact on reducing schooling gap ratios These
results are ggnificant, and accord with the estimates of Mulligan [Mulligan, 1999 #33],
and other estimates of my own for South Africa®*

However, it appears that there are nontlinearities in the reationship between child
outcomes and parentd education. Making use of the non-parametric smoothing technique
of localy weighted (or nearest-neighbourhood) regressior??, a preiminary bivaiate
mode (with quadratic polynomids used to caculate the smooth) of the form InY; = InXi1
+ InZ.; was estimated, where Xi.; and Zi.1 refers to years of education of the mother and
faher respectivdy, while Y; represents the schooling gep ratio of the child.  The
smoothed regresson surface of the figure below shows the results of estimating this
modd!.

21 Note that the results presented in Appendix A relate to regression results for a sample of adults, all over
the age of 25. These elasticities thus represent the intergenerational transmission of status for individuals
who have completed their education.

22 Cleveland and Devlin (1988) and Loader (1999) provide a discussion concerning the localisation weights
and greater detail on the estimation algorithms used in a multivariate framework. Corak and Heitz (1999)
applied this technique to estimating the intergenerational elasticity of earnings among Canadian men. The
strength of this approach isthat it does not assume any specific functional form between the dependant and
independent variable. Moreover, it permits a graphical exploration of how b changes over portions of the
data space, by using three-dimensional surface plots of a smoothed curve describing the data space. The
basic approach is as follows: | first select a window of observations (defined as some fraction a of the total
sample) in the neighbourhood of a specific data point of InY;.; (some outcome measure of the parents

generation). Call this data point x. Each observation in the window (other than X) is then weighted, with
observations nearest to x given higher weights. Weighted least squares is then performed using some
polynomial of InY;., (linear or quadratic usually) and the estimated coefficients from this regression are then
used to predict y, the InY; data point corresponding to x, whereInY; is some outcome measure of the child’s
generation.
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This plot suggests that the OLS specification of parentd education (which suggests that
parenta education is complementary) may be incorrect, and that a different functiond
form is required. The non-parametric plot indicates that having a relatively uneducated
mother need not be an obgtacle to child educational success as long as paterna education
is aufficiently high. Indeed, having both a highly educated mother and father does not
seem to improve outcomes over this former case. Y, having a mother with a moderate
amount of educetion and a father with lots of education causes dgnificant incresses in
schooling gap ratios. This indeed is a puzzle, and further modeling is required. At the
vay lead, it suggests tha the incluson of both parents education as explanaory
vaiables should not necessarily be trested as a multiplicative function. One of the
chdlenges of this paper will be to find the correct functiond form in which to incorporate
parenta education into the modd.

Household income adso has a sgnificant, dthough somewhat smdler, impact on reducing
schooling gaps. This is to be expected, given that household income is likely to represent
an upper bound on the total resources that parents have available to spend on ther
children. Furthermore, it appears that schooling gep ratios increase with age, suggesting
that grade repetition and early school exit are more important than later dart in this
respect. Contrary to Coleman's suggestior?®> (Coleman, 1988), average family capitd
(adult:child retio) isindgnificant and has the wrong sign.

2 Coleman Coleman, J.S. "Social Capital in the Creation of Human Capital.” American Journal of
Sociology, Supplement, 1988, 94, pp. S95-120. suggests the use of this ratio as a proxy of social capital in
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It is worth noting that the incluson of neighbourhood variables into the regresson
equation does not, with the exception of the co-efficient on rurd locaion (itsdf a proxy
for neghbourhoods), dter any of the co-eficents on family background in any
dggnificant manner. This suggests that family background effects and neighbourhood
vaiables are uncorrdated, a surprisng result, which will need to be investigated further
for its robustness (See Appendix B, Table 1). However, this does not rule out the
exigence of an undelying unobservable factor relaied to neighbourhoods tha is
cordated with schooling gep ratios, but not with family background varigbles,
influencing the results This posshility is merdly noted, but cannot be corrected for with
the current dataset.

Living in a community with reativdy more afluent households (proxied by the fraction
of households with monthly income grester than R3000) reduces schooling gaps
sonificantly.?* This accords with the findings of Brooks-Gunn et d (Brooks-Gunn, 1993)
in ther sudy usng PSID daa  Also, the average cluster unemployment rate has a
negative impact on schooling gap ratios, even &fter controlling for urban and metro aress
(not shown). Where unemployment is high, perhgps suggesting isolation from job
opportunities and networks, grade repetition is lower and fewer children leave school
early. Moreover, a the fraction of high gatus workers in the cluster increases, schooling
gap ratios fdl. The fraction of high status workers may be a Sgnificant indicator of
neighbourhood qudity for two reasons. On the one hand, these individuds may act as
role models for children in the neighbourhood and give them an incentive to day in
school. In the presence of role modds, children correctly evauate the margina product
of effort in ther schoolwork, and this reduces grade repetition. (Streufert, 1991).
Alternatively, high dsatus workers may be adle to use ther daus or influence to bring
better resources into the neighbourhood and make locd ingtitutions work better.?
Arguably, in the same ven then, one could make the argument that where unemployment
is high, this improves the evauation of margina product of effort in schoolwork, as
children redize that to be successful in the labour market will require some minimum
level of education. An dternative is that where jobs are scarce, there is no reason for
children to leave school, and children redise that the only hope of being able to gan
employment is to gan a good education. All of these results taken together provide
tentative evidence that neighbourhood effects operate via a collective socidisation modd.
6 However, as the data is insufficient to redly be able to test these propositions, they will
have to remain speculations.

the family, with the notion that as the number of adults increases relative to children in the household,
supervision of children improves.

24 Neighbourhood income measures may be a summary measure of the resources available within a
community, and may be correlated with better schooling, information, job opportunities etc.

% Arguably, the presence of high status workers may reflect a selection process, with affluent individuals
choosing to live in “good” neighbourhoods. Crane, J. "The Epidemic Theory of Ghettos and
Neighborhood Effects on Dropping out and Teenage Childbearing." American Journal of Sociology, 1991,
96(5), pp. 1226-59. However, given South Africa’s spatial legacy and influx controls, it is unclear how
applicable such aquestionis.

28 | ncorporating lagged exogenous variables into the OLS model such that
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Neighbourhoods effects relative to family effects

Prdiminary andyds to test for the rddive importance of family background vis-a&vis
neighbourhood  effects suggests that  changing family background variables would
account for about two thirds of the change in child outcomes, while neighbourhoods
account for the other third. (see Appendix D, Table 6) Using Datcher's method, the
reslts suggest that changing neighbourhood characteristics for households a the 25
percentile to match those of households in the 75™ percentile would account for one third
of the reallting decline in child schooling gaps, while changing family background
variadbles would account for the remaining two thirds decline. The same result is found
smply by summing the standardized regresson co-efficients®’ Surprisingly, these results
are very smilar to Datcher’s estimates for the US.  However, in Table 7 (Appendix D) |
re-edimate these effects, including in the regresson modd only those variables that were
ggnificant in the previous regressons.  In this case, family effects account for 56% of the
change in child schooling outcomes, while neighbourhood variables account for the
remaining 44%2®  This larger neighbourhood effect accords with my a priori
expectations.

One question which this paper will address is how these results, once verified as being
robust, should be interpreted. This is not a trivid matter as different interpretations
provide for different policy prescriptions. One possble interpretation is that impediments
to reddentid mobility should be removed, (and perhagps even assstance provided) to
assst households in poorer neighbourhoods to relocate to more affluent neighbourhoods.
In part, this was one of the intended consequences of the scrapping of the Group Areas
Act in South Africa An dtenative interpretation of these reaults is that if the exiging
conditions, opportunities and services in poorer neighbourhoods were improved to match
the levds of those in more afluent neighbourhoods, this would generate sgnificant
pogtive effects on child schooling outcomes, dong with improved standards of living for
al. | favor the latter interpretation.

$it =a +let—1 + bZYt—l +g\|t—l +e'
where Y,_; =w +w, X, +w,n,_, +u?®

Produces very similar results. (See Appendix B:Table 5)

27 These results hold regardless of whether | include all the regression co-efficientsin the calculations, or if
| restrict the included co-efficients to those that are significant in the regression.

8 One issue to be resolved in these calculations is the treatment of the unemployment result. If the current
results are to be believed, it suggests that high unemployment has an indirect positive impact on reducing
schooling gaps, as children recognise the importance of staying in school to get an education. This has
obviously strange policy implications and clearly, one would not want to advocate increasing
unemployment as a means of lowering schooling gaps. The challenge for this work is to investigate the
robustness of these preliminary findings, before any final conclusions can be drawn about the relative
importance of family and neighbourhoods in these matters.
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Peer effects and school quality

A recent extension of this work has been to incorporate a role for peer effects and school
quaity. While the andyss thus far has conceptudised the “common group” to which the
individud belongs as the neighbourhood, it is dso possible to think of peer groups in the
same way. Arguably, children are influenced sgnificantly by the behaviour of ther peers,
and the average educdiona atanments of children in the community may have an
influence on individual schooling gaps. From Table 8 in Appendix D, it is clear that the
average schooling gap of on€s peers in the community has a very large and sgnificant
impact on individud schooling gaps, and could arguable negate the pogtive effects of
having educated parents. Furthermore, with the incluson of this “peer effect”, some of
the neighbourhood variables lose their sgnificance.

This is an interesting result, and certainly deserves more atention. However, it is difficult
to know whether this result is truy indicative of peer effects, or whether it is merdy a
proxy for poor schooling qudity. Are high average schooling gaps merdy a reflection of
inadequate schooling resources, overcrowded classrooms?® and insufficient teachers, or
do they reflect some type of peer effect, where dtitudes and behaviours are influenced
and conditioned by the group to which one belongs?

Indeed, a weskness of this work to date is its falure to incdude any dimenson of
schooling qudity in the andyds. In pat, this is owing to a lack of adequate data on these
aoects, as wdl as a rdflection of the difficulty of messuring schooling qudity, as
opposed to quantity. Data that can be used to proxy for schooling qudity was only
collected in the 1998 round of interviews in the KIDs study. Not only was coverage
incomplete, but the rdiability of this data is questionable. However, | have incorporated
these variables into the regresson analyss (limited to African households only), in order
to try and assess the robustness of my findings to date. | find some evidence that
schooling quality, proxied by the student to classroom ratio, does matter. Overcrowded
classrooms are associated with risng schooling gaps. Once | add in these school quality
controls, only one neighbourhood measure, namey the fraction of households earning
more than R3000 per month, remains sgnificantly associated with schooling gaps. (Table
9, Appendix D).

As a priminary atempt to control for the possble endogeneity between schooling
qudity and housghold/neighbourhood characterigtics, | run the same regresson for
African households that have been resdent in the same community since 1990. Thus, by
the time this data was collected in 1998, the household would have been resident in the
community for a least 8 years, and prior to the scrapping of the Group Areas Act. As
agued earlier, sdf-sdection among African households was farly limited to begin with,
and this is a smple, abeit incomplete, way to try to control for sef-selection biases.
These reaults are shown in Table 10 of Appendix D, and again, | find that the student to
classroom ratio, as well as the number of secondary schools present in the community are
ggnificantly associated with schooling gaps. For this subset of households, cluster

29 The average schooling gaps of children in the community and the student to classroom ratio (a proxy for
school quality) are correlated 0.4.
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unemployment rates and the fraction of households earning more than r3000 per month
adso reman dgnificant. Thus, both schooling qudity and neighbourhood characteristics
matter.>°

However, in a find regresson in Table 11 (Appendix D), | include peer effects
neighbourhood effects and school qudity variables. Once again, | find that peer effects
are lage and dgnificant, and with their incusion, the schooling qudity variables become
indgnificant, as do mos of the neighbourhood vaiables. Only family variadbles reman
ggnificant as before.

Estimating robust results

Clearly, ample OLS regressons are insufficient to adequatdy explain the role of family
background and neighbourhood effects on schooling outcomes. There are a number of
ways | planto test for the robustness of these estimates:

1. Aggregation: Currently, the neighbourhood variables from the KIDS data set provide
information across dl the households interviewed in each census clugter. In some
cases, these households were in close enough proximity to each other to conditute a
neighborhood, but in others, this may not have been the case Using the origind KIDS
survey maps and the recorded information on street addresses, | will follow the
approach of Case and Katz (Case, 1991) in defining neighbourhoods in the KIDS data
&t in the true sense of the word.  Smilarly, the census-maiched data currently
provides information a the levd of a census didrict, which is likdy to be too
agoregated. Linking the KIDS-mapped communities to census sub-didricts  will
enable me to extract more locally disagregated census neghbourhood information
from the Census, which can be used as a means of verification.

2. Age effects BrooksGunn & d (Brooks-Gunn, 1993) ague that neighbourhood
characteridics will have a greaster direct impact on child outcomes during late
adolescence than during early childhood, since adolescents have more immediate
direct and intense interactions with neighbours and neighborhood inditutions. There
is dready evidence that schooling gaps vary by age®, with grade repetition becoming
more serious as the child gets older. | will estimate my equations for two subsets of
children, those aged 6-12, and those aged 13-17. A priori, one would expect
neighbourhood level effects to be larger for the latter group.

3. Functional form:_ A key contribution of this paper will be to investigate dterndive
functiond forms for the way in which parentd education should be included in the
andyds Prdiminary evidence indicates that the current double-log specification in
the OLS regressions is inadequate. Once functiond form has been corrected for, the
relative importance of neighbourhood and family effects will be re-estimated, in order
to see whether a change in the functiond form &ffects my smple OLS results

30 | ndeed, one might argue that schooling quality isitself aneighbourhood characteristic.
31 See Appendix D.
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ggnificantly. In addition, this paper will take up the chdlenge lad down in the
literature of invedtigating nontlinearities between neighborhood variables and
individua outcomes.

4. Disentangling neighbourhood effects

Preiminary evidence suggedts that endogeneity problems are not severe, as the co-
efficients on family background vaidbles do not change dggnificantly when
neighbourhood variables are added to the modd. However, in the smplest case, | will
follow Daicher (Datcher, 1982) and include additiond family controls to test the
sengtivity of the neighbourhood co-€efficients.

A. Peer effects Arguably, peer effects in conjunction with neighbourhood effects, may
be an important factor in schooling gap ratios. Case and Katz (Case, 1991), in their sudy
of peer effects, propose the use of probit equations in aleviating endogeneity problems>?
Following ther methodology, | will run two sets of probit equations. Modd 1 estimates
individud schooling outcomes as a function of individud and family background
characterigtics, and records the log-likeihood for these modds. The second set of probits
iS identical to the firdt, but now includes a measure of the schooling gep ratios of peers in
the community. | will then employ loglikelihood tests to test for the joint sgnificance of
the explanatory variables of peers.

Modd 1: Y = X;b+uy Y =1if ¥/ and Y* = 0 otherwise.

Model 2: Y' = X;b+I X, +u, Y =1if Y i and Y = 0 othewise

where X; is a vector of family background characteristics, and X; is the schooling gap
ratio of other children in the neighbourhood. Yi=1 if the child has a schooling gap réio
above the mean schooling gap ratio for the entire sample.

B. Treatment effects: In addition, | will control for so-caled treatment effects. Following
Greene (Greene, 1997) asample sdection modd can be applied to treatment effects.

G, =bx +dN, +e

where SG; is the schooling gep ratio of the ith individud, and N; is a dummy varigble
indicating whether the individud lives in a good qudity or poor qudity neighbourhood.
However, using OLS, d doen't meesure the vaue of living in a good neighbourhood if
the typicd child who lives in a good neighbourhood would have a low schooling gap
ratio irrespective of whether they lived in a good or poor quality neighbourhood. In this
case, d will over-edimate the trestment effect. Thus neighbourhood qudity will be
modelled as a probit equation:

32 Following Chamberlain (1985) they argue that in the case of time series data, one can add lagged
exogenous variables to the model and test their significance. If current behaviour fails to respond to lagged
exogenous variables, then thisis evidence that no interdependence istaking place.
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N/ =ogw +u,
Ni= 1if N; >0, 0otherwise
The modd is then esimated using the two-step Heckman procedure. An dternative is to

employ latent variable econometric techniques. (For a fuller discusson of these methods,
see Appendix E)

Conclusion

Prdiminary evidence indicates tha both family and neighbourhood characterigtics play
an important, and relatively equa, role in child schooling outcomes. The chalenge for
this paper will be to test these smple OLS reaults for ther robustness, particularly by
investigating superior model  specifications and controlling for peer effects. Should the
gened findings of this prdiminay andyss hold, however, it will be an important step
towards highlighting the continued role of inherited inequdities, both in terms of family
background and neighbourhood status, in shaping South Africa s future,



Appendix A

Tablel.: Persistencein education status between parentsand children, contraolling for the education of both parents.

First generation to second generation Second generation to third generation
Dep. Variable: Ln of scaled |Parent Maternal Paternal grandparentsto|Parentsto child Parentsto daughter Parentsto sons
education grandparents to|fathers
mothers
Controlsin regression Beta® Adj.R-sq [Beta® Adj.R-sq Beta® Adj. Rsq Beta® Adj. R-sq Bet® Adj.R-sq
(df) (df) (df) (df) (df)

Age Mother 0.23 0.39 013 0.31 034 0.32 0.37 0.29 0.31 0.33

Father 0.26 1051 0.27 672 0.21 697 021 353 0.20 335
Ageand child isAfrican Mother 0.24 040 0.19 0.38 0.34 0.32 0.36 0.29 031 0.35

Father 0.21 1050 012 671 0.18 696 021 352 014 334
Age and child lives in Rural |Mother 0.22 042 014 037 0.33 0.33 0.35 031 0.30 035
area

Father 0.21 1050 0.16 671 0.17 696 018 352 014 334
Ageand Child isfemale Mother 034 0.32

Father 0.21 696
Age, child is African and in|Mother 0.22 042 017 0.39 0.33 0.33 0.36 031 031 0.36
rural area

Father 0.20 1049 0.10 670 017 695 0.19 351 013 333
Age, child is female, African|Mother 0.33 0.33
and livesinrural area

Father 017 6%




Appendix B:

Table 2. OLSregression using average values of regressors across 1993-1998

Dependent Variable: Ln of average schooling gap ratio of child

Reg 1: family variables only

Reg 2: Family and neighbourhood

variables
Beta B Beta
(Congtant) 9.32 * 9.75 *
(1.56) (1.56)
L n of mother'seducation (scaled -0.22 -0.16/* -0.22 -0.16/*
up by 1)
(0.08) (0.08)
Ln of father's average education -0.17, -0.141* -0.15 -0.12|**
(scaled up by 1)
(0.07) (0.07)
Child livesin female headed 0.24 0.08/** 0.20 0.07|**
household
(0.10 (0.10)
RURAL 0.28 0.10/* 0.05 0.02
(011 (011)
Child isfemale -0.10 -0.05 -0.11] -0.05)
(0.08) (0.08)
Aver age age of child, 1993-1998 -1.03 -1.78/* -1.00 -1.74*
0.27) 0.27)
Average age of child squared, 0.05) 1.85|* 0.04 1.81f*
1993-98
(0.01) (0.0
Average family capital - 0.01 0.00, 0.03 0.02
adult:child ratio 1993-1998
(0.05) (0.05)
Estimated avge. real HH -0.09 -0.08|** -0.05 -0.05
income, 1993-1998
(0.04) (0.04)
Avge cluster unemployment rate -0.95 -0.07|***
1993-98
(0.58)
Fraction of HH with average 0.13 0.03
real HH incomelessthan or
equal to R1000 per month
(0.33)
Fraction of HH with average -0.83 -0.13* **
real HH income morethan
R3000 per month
(0.49)
Averagefraction of high status -2.39 -0.30*
workersin cluster 1993-98
(0.90)
Averagefraction of high status 424 0.27|**
workersin cluster squared
(183)
Adj R-squared 0.14 0.16)
df 691 686

Sgat 1% level; ** Sig at 5% level; *** Sg at 10% level; Beta represents the standardised co-efficient.
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Table 3: OLS regression, by race group (including a sguared term for high status works in the

community)
Dependent Variable: Ln of Full sample African households | Indian householdsonly
average schooling gap ratio only
of child
B Std Beta B Std Beta B Std Beta
error error error

FAMILY VARIABLES
Constant 9.75 156 * 10.26 171 * 710 454
Child livesin female headed 0.20 010 0.07 ** 0.18 010 0.07 ***[ 0.95 067 0.16
Household
Childisfemale -0.11 008 -0.05 -0.09 008 -0.04 -0.22 020 -0.12
Average age of child -1.00 027 -1.74* -1.08 030 -1.87 * -0.90 071 -1.92
Average age of child, squared| 0.04 001 1.81 * 0.05 001 1.93* 0.04 003 2.00
Ln of mother's education -0.22 008 -0.16 * -0.25 008 -0.17 * 0.34 047 0.10
(scaled up by 1)
Ln of father'saverage -0.15 007 -0.12** [ -0.13 007 -0.10 ***| -0.44 033 -0.19
education (scaled up by 1)
Estimated avge. real HH -0.05 004 -0.05 -0.06 004 -0.05 -0.11 018 -0.10
income
Average family capital: Adult | 0.03 005 0.02 0.03 006 0.02 -0.08 0.15 -0.07
to child ratioin HH
NEIGHBORHOOD VARIABLES
Child livesin rural HH 0.05 015 0.02 0.00 017 0.00 201 089 0.34**
Avge cluster unemployment | -0.95 058 -0.07 *** -1.09 0.70 -0.06 -1.33 505 -0.05
rate 1993-98
Average fraction of high -2.39 090 -0.30 * -2.50 129 -0.22 ** 6.51 659 1.25
status workers 1993-93
Fraction of high status 424 183 0.27 ** 451 416 0.12 -7.25 945 -1.04
workers squared
Fraction of HH withaverage | 0.13 033 0.03 0.19 034 0.04 436 371 024
real HH income less than or
equal to R1000 per month
Fraction of HH with average | -0.83 049 -0.13 ***| -0.62 0.65 -0.06 -0.89 087 -0.22
real HH income more than
R3000 per month
Adjusted R-squared 0.16 0.14 0.04
df 686 603.00 68.00

*=Sgatl%, **=Sgat 5%; ***=Sg at 10%; ****=Sg at 15%
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Table 4: By race, excluding a squared term for fraction of high statusworkersin cluster

Dependent Variable: Ln of African households Indian households Full sample
average schooling gap ratio of
child
FAMILY VARIABLES B Std. Beta B Std. Beta B Std. Beta
Error Error Error
Constant 1013 1.70 * 820 429 **x 1047 156 *
Female headed Household 018 010 007 *** 097 067 016 **** (019 010 007 ***
Childisfemale -0.09 008 -004 -024 020 -013 -010 008 -0.05
Average age of child -107 030 -184 * -094 071 -200 -098 027 -171 *
Average age of child, squared 005 001 190 * 004 003 207 004 001 176 *
Ln of mother's education (scaled |-025 008 -018 * 033 047 010 -022 008 -016 *
up by 1)
Ln of father'saverage education |-0.13 0.07 -010 *** [-049 033 -021 **** |-015 007 -011 **
(scaled up by 1)
Estimated avge. real HH income  [-005 004 -0.05 -010 018 -0.09 -005 004 -004
Average family capita 003 006 002 -006 015 -0.05 003 005 002
NEIGHBORHOOD VARIABLES
Rura -001 017 000 173 081 029 ** 005 015 002
Avgecluster unemployment rate  |-1.27 068 -007 *** 033 455 001 -146 054 -011 *
1993-98
Average fraction of high status  |-1.24 057 -011 ** 153 119 030 -061 046 -0.08
workers 1993-98
Fraction of HH with averagereal  |0.27 034 0.05 255 28 014 045 030 010 ****
HH income less than or equal to
R1000 per month
Fraction of HH with averagereal  |-040 062 -0.04 -123 075 -030 *** [-033 044 -005
HH income more than R3000 per
month
Adjusted R-squared 0.14 0.04 0.16
df 604 69 687

*=Sigatl%, **=Sig at 5%; ***=Sig at 10%; ****=Sig at 15%
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Table5: OLSregression, using lagged dependent variables

Dependent Variable: Dependent Variable: Ln of schooling gap ratio of child 1998

Regression 1: Family variables

Regression 2: family and

neighbourhood vars
B Beta Beta
(Constant) 5.08 * 5.51] *
(0.97) (0.98)
RURAL 0.16) 0.06 -0.04 -0.01
(0.12) (0.14)
Female headed HH 0.28 0.09* 0.26 0.09*
(0.10) (0.10)
Estimated HH income, 1993 0.00 0.00 0.02 0.02
(0.04) (0.04)
Child isfemale -0.13 -0.06*** -0.14 -0.06(***
(0.08) (0.08)
Age of child, 1993 -0.30 -0.50 -0.29 -0.48
(0.22) (0.21)
Age of child squared, 1993 0.01 0.32 0.01 0.32
(0.02) (0.01)
Ln of mother'seducation (scaled up by 1) -0.15 -0.10** -0.16 -0.1Y**
(0.08) (0.08)
Ln of father's aver age education (scaled up -0.21 -0.15* -0.18 -0.13*
by 1)
(0.07) (0.07)
Family capital: adult to child ratioin HH -0.05 -0.03 -0.04 -0.03
(0.05) (0.05)
Child's schooling gap ratio, 1993 (scaled up 0.17 0.29* 0.16 0.27*
by 1)
(0.02) (0.02)
Cluster Unemployment rate 1993 -0.99 -0.1**
(0.41)
Fraction of HH with average real HH income 0.40 0.08
lessthan or equal to R1000 per month in 1993
(0.32)
Fraction of HH with average real HH income -0.54 -0.08
mor e than R3000 per month in 1993
(0.45)
Fraction of high statusworkersin cluster, -1.18 -0.19***
1993
(0.64)
Fraction of high statusworkersin cluster 1.52 0.14
squared , 1993
(1.20)
Adjusted R-squared 0.19 0.21]
df 734. 729

*Sig at 1% level; ** Sig at 5% level; ***Sig at 10% level;

Figuresin brackets are standard errors of the co-efficients
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Appendix D: Calculating the relative importance of family and neighbourhood effects

Table 6: Size of family effectsrelative to neighbourhood effects

Unstandardised 5th Differe?;:e 25th Summing the
Datcher's method co-efficient ( pg:((::ggtillg i A*B standardized
A P B ) co-efficients
Constant 10.13
Female headed households 0.18 -0.18 -0.07
Childisfemale -0.09 0.09 004
Average age of child -1.07
Average age of child squared 0.05
oy er S eeuestion (sealed 025 116 029 018
Ln of father's average education
(scaled up by 1) -013 132 -017 -0.10
Estimated avge. real HH income -0.05 110 -0.06 -0.05
Average family capital 0.03 0.77 0.02 0.02
TOTAL FAMILY EFFECTS -0.59 -0.34
el S 127 011 014 007
Average fraction of high status
workers 1993-98 124 0.16 0.20 011
Fraction of HH with average real
HH income less than or equal to 0.27 0.30 0.08 0.05
R1000 per month
Fraction of HH with average real
HH income more than R3000 per -0.40 011 -0.04 -0.04
month
Rural location -0.01 0.01 0.00 0.00
TOTAL NEIGHBOURHOOD
EEEECTS -0.3 -0.17
Total -0.89 -0.51
Family effects as proportion of
total (%) 0.66 0.67
Neighbourhood effects as 0.34 033

proportion of total (%)

Note: These calculations are based on the co-efficients from Table 4 in Appendix B.
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In this regression, | include only those regressors that appear as significant in earlier
regressions. On this basis, changing family background variables would account for 56%
of the decrease in child schooling gap ratios, while neighbourhood effects would account
for the remaining 44%.

Table 7: Size of family effectsrelative to neighbourhood effects, when only significant variables are
included in regression

Dependent Variable: Dependent Variable: Ln of  Unstandardized Std. Standardized

average schooling gap ratio of child Coefficients error Coefficients Sig.
FAMILY VARIABLES
Constant 442 017 *
Ln of mother's education (scaled up by 1) -0.25 0.07 -018*
Ln of father's average education (scaled up by 1) -0.16 0.07 -0.13 **
Female headed HH 0.15 0.10 0.05 ****
Total family effects -0.36
NEIGHBOURHOOD VARIABLES
Avge cluster unemployment rate 1993-93 -117 049 -0.09 **
Average fraction of high status workers 1993-98 -1.44 0.30 -019*
Total neighbourhood effects -0.28
df 759
Adjusted R-squared 013
Total effects -0.64
Family effects as proportion of total (%) 0.56
Neighbourhood effects as proportion of total (%) 0.44

Note: Female headed household is added as a negative (dummy effect)

*=Sgat 1%; **=Sgat 5%; ***=Sg at 10%,; ****=Sg at 15%
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Table 8: Incorporating peer effectsinto the regression

Dependent Variable: Ln of average schooling gap ratio of child

Full sample
B Beta

(Constant) 6.170 *
(1.576)

Ln of school gap of peersin cluster 0803 0.263*
(0.150)

Ln of mother's education -0.126  -0.000***
(0.073)

Ln of father's average education -0145 -0.113**
(0.067)

Child livesin female headed HH 0162 0.058***
(0.093)

Childisfemale -0089 -0041
(0.072

Age of child -0912 -1.598*
(0.2549)

Age of child, squared 0040 164*
(0.012)

Average fraction of high status workers

1993-98 -0269 -0.035
(0433)

Fraction of HH with average real HH

income less than or equal to R1000 per

month 0206 0046
(0.282)

Fraction of HH with average real HH

income more than R3000 per month -0.123 -0.020
(0.386)

Avge cluster unemployment rate 1993-98 -1100 -0.088**
(0.500)

HH isinrural area -00% -0.037
(0.130)

adj R-squared 0.18

df 752

African households only
B Beta

6581 *
(1.718)

0891 0251*
(0.165)

0136  -0.096***
(0.075)

0124  -0.096***
(0.069)

0144  0054****
(0.09)

0077 0035
(0.079)

1037  -1.805*
(0.276)

0046 1875
(0.012)

-0900 -0.079**
(0.540)

0095 0017
(0.317)

0088 0008
(0567)

-0818  -0.049%****
(0.630)

-0140 -0041
(0.150)

017
649

*=Sgat1%level; ** = Sigat 5% level; ***= Sigat 10% level; ****=S g at 15% level; *****Sig at 20%

level
Figuresin brackets are standard errors of the co-efficients



Table 9: Incorporating schooling quality (using 1998 data only)

Dependent Variable: Ln of average schooling gap ratio of child, 1998

B Beta B Beta

Constant -7.058 * -7.062 *
(0.925) (0.842)

Child livesin female headed HH 0264 0.071* 0313 0.088*
(0.202 (0.095)

Childisfemae -0.238 -0.077* -0.247  -0.080*
(0.085) (0.082)

Ageof child, 1998 1756  3.295* 1719 3.236*
(0.244) (0.139)

Age of child (1998) squared -0065 -3.067* -0064 -3.016*
(0.006) (0.006)

Ln mother’ s education, 1998 -0.242 -0.130* -0249 -0.133*
(0.067) (0.065)

Lnfather's education, 1998 -0.110 -0.062*** -0124 -0.070**
(0.064) (0.061)

Lnreal household income, 1998 -0046 -0.032
(0.045)

Fraction of HHs in cluster earning

more than R3000 (real) per month,

1998 -0804 -0.076*** -1211  -0.114*
(0.463) (0.314)

Fraction of high status workers

1998 -0.799 -0.039
(0.849)

Number of secondary schoolsin

cluster, 1998 -0132 -0.091* -0.150 -0.102*
(0.0412) (0.040)

Student to classroom ratio in

secondary schoolsin cluster, 1998 0002 0.081** 0002 0.084*
(0.0012) (0.001)

Teacher to student ratioin

secondary schools incluster, 1998  -0.408 -0.008
(1.517)

Adjusted R-squared 0.25 0.260

df 976 1045

*=Sgat1%level; ** = Sigat 5% level; ***= Sigat 10% level; ****=S g at 15% level; *****Sg at 20%

level

Figuresin brackets are standard errors of the co-efficients
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Table 10: OLSresults for African households resident in the community since at least 1990.
(Preliminary control for endogeneity)

Dependent Variable: Ln of average schooling gap ratio of child, 1998

B Beta

Constant -7.351 *
(0.899)

Child livesin female headed HH 0.288 0.081*
(0.101)

Household isrural -0.086 -0.019
(0.147)

Childisfemale -0.297 -0.096*
(0.087)

Age of child, 1998 1.801 3405*
(0.147)

Age of child (1998) squared -0.067 -3.157*
(0.006)

Ln Mother’s education, 1998 -0.259 -0.138*
(0.070)

Ln father’s education, 1998 -0134 -0.076**
(0.066)

Cluster Unemployment rate, 1998 -1.351 -0.053***
(0.829)

Fraction of HHsin cluster earning more than R3000

(red) per month, 1998 -1.030 -0.096*
(0.390)

Number of secondary schoolsin cluster, 1998 -0.164 -0.111*
(0.045)

Student to classroom ratio in secondary schoolsin

cluster, 1998 0.003 0.094*
(0.001)

Adj R-squared 0.29

df 890

*=Sgatl%level; ** = Sigat 5% level; ***= Sg at 10% level; ****=Sgat 15% level; ***** S g at 20%
level
Figuresin brackets are standard errors of the co-efficients



Table 11: Peer effects, neighbourhood variables and schooling quality

Dependent Variable: Ln of average schooling gap ratio of child, 1998

B Beta

Constant -13571 *
(1.260)

Ln of schooling gap ratio of peersin community,

1998 1637 0.332*
(0.210)

Ln of mother’ s education, 1998 -0.135 -0.072**
(0.067)

Ln of father’s education, 1998 -0.088 -0.049* * ** *
(0.064)

Child livesin female headed HH 0.228 0.062**
(0.100)

Childisfemale -0.226 -0.073*
(0.083)

Age of child, 1998 1.792 3.362*
(0.140)

Age of child (1998) squared -0.066 -3.125*
(0.006)

Ln of real HH income, 1998 -0.033 -0.023
(0.049)

Fraction of HHsin cluster earning less than R1000

(REAL) per month, 1998 -0412 -0.057****
(0.274)

Cluster Unemployment rate 1998 -0.230 -0.010
(0.792)

Fraction of high status workersin cluster, 1998 034 0.019
(0.919)

Fraction of HHsin cluster earning more than R3000

(real) per month, 1998 -0.003 0.000
(0.508)

Number of secondary schoolsin cluster, 1998 -0.048 -0.033
(0.049)

Student to classroom ratio in secondary schools in

cluster, 1998 0.000 0.002
(0.001)

Teacher to student ratio in secondary schoolsin

cluster, 1998 0.662 0.014
(1.487)

Adj R-squared 0.3

df 973

*=9gat 1% level; ** = Sg at 5% level; ***= Sgat 10% level; ****=9g at 15% level; *****Jg at 20% level
Figuresin brackets are standard errors of the co-efficients



Appendix E: Disentangling neighbourhood effects

A. Peer effects Arguably, peer effects in conjunction with neighbourhood effects, may
be an important factor in schooling gap ratios. Case and Katz (Case, 1991), in their du
of peer effects, propose the use of probit equations in aleviating endogeneity problems®3
Following their methodology, | will run two sets of probit equeations. Modd 1 estimates
individua schooling outcomes as a function of individud and family background
characteristics, and records the log-likelihood for these models. The second set of probits
is identical to the fird, but now includes a measure of the schooling gep ratios of peersin
the community. | will then employ loglikelihood tests to test for the joint significance of
the explanatory variables of peers.

Model 1: Y' = X;b+uy Y =1if ¥ ' and Y =0 otherwise

Model 2: Y' = Xb+IX, +u, Y =1if Y and Y = 0 otherwise

where X; is a vector of family background characteristics and X; is the schooling gap
ratio of other children in the neighbourhood. Yi=1 if the child has a schooling gep ratio
above the mean schooling gap ratio for the entire sample.

This modd can eadly be adapted to test explicitly for neighbourhood effects, as opposed
to peer effects, via

Model 1: Y' = Xb+uy Y =1if ¥ M and Y =0 otherwise

Model 2 Y = Xb+1Z +u, Y =1if ¥ and Y’ = 0 otherwise

where Z is now a vector of neighbourhood level characterigtics and al other variables are
as above.

33 Following Chamberlain (1985) they argue that in the case of time series data, one can add lagged
exogenous variables to the model and test their significance. If current behaviour fails to respond to lagged
exogenous variables, then thisis evidence that no interdependence istaking place.



B. Treatment effects. Following Greene (Greene, 1997) a sample sdlection modd can be
applied to treatment effects.

SG, =bx +dN; +e

where SG; is the schooling gap ratio of the ith individud, and N; is a dummy variadle
indicating whether the individud lives in a good qudity or poor qudity neighbourhood.
However, usng OLS, d doesn't measure the vadue of living in a good neighbourhood if
the typicd child who lives in a good neighbourhood would have a low schooling gap
ratio irrespective of whether they lived in a good or poor qudity neighbourhood. In this
case, d will over-esimate the treatment effect.

Thus, we shoud mode neighbourhood quality as a probit equation:

N/ =ogw +u,
Ni= 1if N; >0, 0otherwise

Note: One option for measuring neighbourhood quality is to use the avalable data to
congtruct an HDR-type index for each community. An dternative is to rank communities
on the bads of ther average deviaions from the sample meen for a range of
neighbourhood qudity measures, such as unemployment rates, income levels etc.

If Ui and g are corrdaed, then for individuds living in good quality neighbourhoods:

E[s|N, =1 =bex +d +E[e|N, =1]
=b& +d+rs,l (-ge,) L)

For individuds living in poor quality neighbourhoods, the corresponding equation is:

E[SGi|Ni:O]:b«i+rseg%g @

gl-j g™ g

The difference in the expected schooling gap between individuds living in good quality
neighbourhoods versus poor quality neighbourhoods is:

E(sG N, =1- E[sg|N, :O]:d+rseg_f—i_g ©)
8.(L-i.)



This can be edimated using the two-step Heckman procedure.  First, the probit equation
is estimated ky maximum likeihood to obtain estimates of g . For each observation in the

sdected sample, we then calculate 1} =1 (Gw)/j (G ) and d =17(1} +gw ). This is
usedtoesimate b and by =r s, by least squaresregresson of SG on x and 1.
An extenson to this modd is to follow the latent variadble modd specified in Manski et

d. (Manski, 1992) | assume that the children aged 617 on the KIDS data set are drawn
from a population of school children, each of whom is characterised by vaues for the

variables (SGh,Sq ,z,x). Here, x is the vector of observed covariates describing family
background, while z is a binary varidble indicating whether the individua lives in a good
qudity (N=1) or poor qudity neighbourhood (N=0). Each child is characterised by two
hypothetical outcomes: they could have a low or high schooling gap ratio, depending on
the quaity of neighbourhood they live in. Of these two outcomes, one is redised and the
other is latent.

Possible outcomes:

A:N=1. SGu=1;, SGu=0otherwise

In a good qudity neighbourhood, a child can have a below average schooling gap ratio
(SGn=1, meaning they fare better in school) or an above average schooling gap ratio

( SGh=0, indicating high degree of grade repetition)

B. N=0: SGi=1; SG, = 0 otherwise

In a poor quaity neighbourhood, a child can have a beow average schooling gep ratio
(SGi=1) or an above average schooling gap ratio. (SGy )

SGy, is only redised when N=1, while SG; is redised only when N=0.Thus, of these two
possible outcomes, oneis latent.

Thus, SG= SGp(N) +(1-N)SG
The effect of neighbourhood quality on schooling gap performance will be
P(SGh=1|N) - P(SGi=1| N)

This measures how the probability of having a below average schooling gap ratio would
vary if neghbourhoods were not self-sdected but exogenoudy assigned.



The parametric latent varidble modd (Maddala, 1983) can be set up as a system of three
equations:

N= 1, if Bx+u>0
N=0 otherwise

SGh=1 ifCx+e,>0
SGh = 0 otherwise

SG = 1if Cx+A+g>0
SG = 0 otherwise

Here, B and C are parameter vectors, while x is a vector of covariates including the
intercept term. The scalar parameter A dlows the intercept term in the equation
explaning SG to differ from that in the equation explaning SG;. The contribution of
unobserved covariaies to the determinaion of child outcomes and neighbourhood quality
is represented by the disturbances (u, eh, €), which are assumed to be dHatiticdly
independent of x and didtributed trivariate normal, with zero mean and variances equa to
one.

It follows tht:

P(SGh=1| X)=F(Cx)
P(SGi=1| x)=F(Cx+A)

If one assumes that u is datigticaly independent of (e,@), i.e. that the unobserved factors
that affect neighbourhood quality and schooling gap ratios are unrelated, then,

P(SGh=1| X)=P(SGn=1| X, 2)
ad
P(SG=1x)=P(SGi=1[x, 2).

Hence, a child's latent schooling gap ratio outcomes are datidticaly independent of
neighbourhood qudity, conditiond on the covariates x. When this holds, neghbourhood
quality is sad to be exogenous. This implies that P(SGh=1| x, z=0) = (Cx) and P(SG=1|
X, z=1) = F(Cx+A).

The parameters C and A can be estimated by maximising this binary probit likelihood.

Alterndtively, one could edimate the origind sysem of three equations usng maximum
likelihood methods.
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