Social Security and Fertility Rates in sub-Saharan

African Countries

Nhabinde, V& and Schoeman, KJ

Abstract

The decline in fertility since the 1950s in mostadeped countries has been attributed
to the increased availability of social security the elderly. As from the mid 1970s,
many economists have focused attention on thet®ffefc fertility on economic
variables, especially models of endogenous growtiere human capital is no longer
considered exogenous as in the classical models. péper investigates whether the
introduction of social security programs may haws lan impact on fertility in sub-
Saharan Africa (SSA). The results show that to rgelaextent, low coverage and
replacement rates may prevent many families in &svtries from regarding social
security as a perfect substitute for having morddoén in an optimal retirement
portfolio. Current social security programs do naduce fertility in sub-Saharan
countries with the result that per capita investim@nhuman capital continues to be
low. The results of the model tested in this stugyng a panel data analysis and
bootstrapping, show that social security in fadeafs fertility positively. These results
suggest that policymakers in SSA countries urgerald to rethink the structure and
effectiveness of existing retirement programsaef/tivant these programs to have the
desired effects. Rethinking the new structure, gnewing informal sector and

agrarian societies have to be considered as well.
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1. Introduction

According to Becker and Barro (1990) the establishimof retirement schemes offers one
of the most important explanations for the declinirates of fertility in developed
countries since the 1950s. The latter in turn argpabe one of three determinants of the
economic growth path (Ehrlich and Lui, 1998).

Since the 1930s, fertility rates in developing doies, particularly sub-Saharan African

(SSA) countries have exceeded those of developestiges. In addition to the high levels

of fertility, many young people immigrate towardeban areas in search of work and
improved living conditions. All of this impact oregendency ratios and replacement of
income for the aged, especially where the secafign extended family system is eroded
by the poverty and migration patterns.

This study analyses the impact of existing retinetmgrograms in SSA countries on
fertility. The objective is to identify a set of ggible policies that can be used to influence
fertility rates through which retirement schemes gaositively impact on economic
growth and human capital formation. We analyseetffiects of social security on fertility
in fourteen SSA countries. The rest of the papestrigctured as follows: section 2 deals
with the theoretical background, section 3 spesitiee model to be tested, section 4
discusses the results of the model and section Bcleges with some policy
recommendations.

2. Theoretical background

The effects of social security on fertility and saving and economic growth have been
researched extensively. However, the results ofrésearch are somehow mixed. This
section explores the theoretical framework of tffeats of social security on fertility in
SSA countries based on the Boldrin, De Nardi andeso(2005) model. This model
initially assumes a PAYG system as is the caseastof the SSA countries, with agent

born in period-1 maximizing the following utility function:
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where: T,° is the benefit payment to retirees;is the social security tax rate,"is the
consumption of a middle-age person (in the authtnshinology) in period tic’is the
consumption of a retirees, are savings;n,is the number of childrend! is the level of
support the agentgives to his/her parents;is the amount of capital stock each retiree
controls in period tw, is the wage rateR is the gross return on capital in period t. Ifsit i
assumed that the retirement benefit received wherrdequals its contributions at any
point in time and if taxes levied ag=r7,)w, L-bn,); then T’ =n_ 7w, (1-bn,) and

rewriting the budget constraint (2) we get:

dtI 5 +Ctm +HI(T)nt < (1_ Tt)Wt (6)

The argument behind equilibrium equations (1-Shet a representative aganthooses

the level of donationl to his parents so as to maximise his utility fumct(1). In the safe

family social insurance setup (with no default) ias Ehrlich and Lui (1998), the

optimisation problem implies that the elderly reeedbptimal transfers for consumption

from their offspring. In this environment the indkgction of social security will affect the
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choice of the number of children)(and savingd). The need for support from children
decreases with improved social security, therebdycing the level of donations required.
But this reduction will depend on the level of campation parents expect to receive from

their children.

If social security benefits grow faster than theeleof donation €) received from children,
parents will tend to reduce the number of childred increase investment in them, since
the level of compensation or donation expected frbitdren to parents may be correlated
to the level of human capital accumulated. Thiteot$ the choice regarding the number
of children and quality referred to in the Ehrliahd Lui (1998) model, which implies that
parents become more concerned about the qualithedf children’s education. In this
model the level of support (compensation or domatie related to the level of investment
in human capital. A higher social security tax rai# initially increase the rate of return
on the number of children relative to investmenhimiman capital, because the added tax
burden increases the ratio of emotional benefitative to material compensation or

donation from the children.

In SSA countries where families are still strongbnnected by dynastic family structures
as in Becker and Barro (1988), also known as tlie fanily insurance setup with no
default as in Ehrlich and Lui (1998), social setyurhay also negatively affect fertility,

inducing parents to pay more attention to the ¢yali life rather than the number of their

children.

However, the quality of education, lack of job oppaities, poverty and many other
exogenous factors may constrain the performancsooial security programs in these
countries. This means that fertility rates fall muslower than in other regions in the
world as parents still rely heavily on childrenasimportant source of provision during
retirement. Furthermore, the weaknesses of andyhigiperfect financial marketsalso
hinder access to financial services to many Afritamilies, most of them living in rural
areas. Boldrin, De Nardi and Jones (2005) arguettieadevelopment of financial markets

reduces the value of within-family support durirld age and, therefore, causes a decrease

% See also section 3.5.3 in Chapter 3.



in fertility rates. As seen in many empirical seglia negative relationship is expected
between social security and fertility (see Figurbeloww). However, the relationship is
not as strong as in some other regions in the waoelchuse the weak financial markets

would induce parents to choose other forms ofeetent.

Figure 1
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In Figure 1 fertility rates versus social seculignefits to GDP ratio in SSA countries are
presented. It can be seen that in 1994 the rektipnbetween social security and
retirement benefits was weaker than in 2003. Timsply implies that as individuals
perceive social security as an important sourceoosumption, children become of less
importance. Furthermore, having more children isst@ined as individuals begin to
understand the costs of rearing and educating thi&erefore, this Figure shows that the
number of children decline as individuals incorperaocial security in their life time
expenditure decisions and with time more individua¢écome aware of the importance of
the children-social security substation effect.sTisi shown by the gradient of the stepper
line graph in 2003 compared to that in the 1994¢igra

In many sub-Saharan African countries, childremfgrart of the production function of a
dynastic family or safe family insurance structdrieey assist in breeding animals (mainly
looked after by young boys) and crop farming anehynather home tasks (predominantly
the young girls). Even if parents are concerneduitite education of their children, the
great distances between schools and homes is aamestraint to the quality of children’s

education.



3. The Modd

While retirement funds have shown adverse implicegtion economic growth in various
economies, a number of studies empirically showdbatributions to retirement funds are
related to fertility (see Zhang and Zhang, 2004 Bhdich and Kim, 2005). These results
are consistent with the notion that retirement paots reduce fertility rates per woman
and therefore increase investment in human capétakhild. Thus, two different model

specifications from Zhang and Zhang (2004) andiétind Kim (2005) were combined
to get the specification below. This specificatalows the investigation of the effects of
social security on fertility rates in sub-Sahardrioa, by applying a fixed effect one way

error component model:

LnF, = B, LnRBen, + B, LnRGG, + S5, GPC, + S, RNX, + LnSEG +u,
(7)

Where: = u, = u, +¢&, is the error term component, with vectors of coursipecific

fixed effects () error component and, is the usual white noise error.

LnF is the fertility rate and all other variables asespecified earlier.
B is the vector of the coefficients wifa<O0, >0, f3<0, andBs>0
LnRBenis the social security benefit payment to GDPorati
LnRGCis the government consumption to GDP ratio;

GPCis the growth rate of the economy;

RNXnet exports of the countryand

LnSECsecondary school enrolment

In this model the hypothesis to be tested is: eatent funds reduce fertility rates in the
SSA countries. The outcome is considered agaiesbaickground of the evaluation of the

reforms in social security programs as proposethéyVorld Bank Report (1994).

* In the case of many dynastic families in SSA coustifie expected reduction of fertility may not increase
(at least in the initial phase of growth of social sagyiograms) investment in human capital because of
low income per capita that tend to slow the reduction ofifgntates.



This research comprises fourteen sub-Saharan Africaintries for which at least ten

years consistently reported data on retirementfligg@/ment were available.

The World Bank development indicators provide a paehensive data base on countries’
investment and government consumption, surplusiledind net exports as a share of
GDP, growth rates, etc. However, given the fact tlwesignificant number of observations
on fertility rates in many (all) sub-Saharan Africeountries exists, population growth is
used as a proxy of net fertility, calculated as ghess fertility rate minus the mortality

rate. Other sources of data, such as country titatsf the IMF, were used to complement

the required statistical information.

4. Empirical Results

This section empirically investigates the effedtsaxial security on fertility. Unlike in the
case of the growth of per capita GDP, where engdinesults of the effects of social
security have shown adverse results, fertility tsichave consistently shown that social
security negatively affects fertility. In other vas;, the existence and increase in social
security systems in a society tend to reduce thmitance of children as a means of old
age security (Becker and Barro, 1988; Ehrlich and 1991). But as argued by Becker,
Murphy and Tamura (1990), families with limited hammn capital tend to have large
families and invest little in each member. Devehgpicountries in Africa tend to fall
within this category with poor levels of investmenthuman capital. In this case the
growth in social security taxes tends to reducdilitgr only temporarily even if the
children do not support their parents (Becker aadd@ 1988).

The question is how long it takes before invertimg sign? The answer surely depends on
the dynamics within each specific country (givere tincrease in regional policy
coordination through regional blocks of developmemnable 4.1 shows the results of the
empirical investigation into the effects of socgcurity on fertility (using population

growth as a proxy of fertility net of mortality) itd sub-Saharan African countries.



The results presented in Table 4.1, column twoe{led model 1), indicate that social
security in African countries included in the model not reduce fertility as has been the
case for developed countries. In fact, our reghitav that social security benefit payments

have a positive impact on fertility. The growth tmtal government expenditure (RGC)

seems to impact negatively on fertility in the SAD@intries model.

Table 4.1: Dependent VariableLnF

Variables (Regressors)

Coefficients (First order asymptotic)

Model 1 Model 2 Model 3
(All countries) (SADC) (West Africa)
LnRBen 0.0466 0.0969 0.0343
(0.0383) (0.0897) (0.0291)
LnRGC -0.0475 0.2740 -0.1070*
(0.0958) (0.3094) (0.06380
LnSEC -0.2559** -0.3259 -0.0920
(0.1177) (0.4198) (0.0797)
GPC 0.5940 1.0740 0.8034
(0.5201) (0.9852) (0.5248)
RNX -1.1730*** -1.5701*** -0.6603***
(0.2577) (0.5341) (0.2293)
Fixed Effects
BENIN 1.7458*** 1.1042%**
(0.4843) (0.2976)
CAMEROON 1.7922%** 1.0573***
(0.5133) (0.3184)
ETHIOPIA 1.5460***
(0.4277)
GHANA 1.7142%* 0.9900%***
(0.5236) (0.3301)
IVORY COST 1.9937*+* 1.2522%**
(0.5112) (0.3172)
KENYA 1.9366***
(0.5652)
LESOTHO 0.5445 1.1520
(0.5247) (1.1520)
MALI 1.4899*+* 0.9777*x*
(0.3966) (0.2481)



MOZAMBIQUE 1.1844*** 2.2345*

(0.4013) (1.3208)
NIGERIA 1.9978** 1.2058%*+
(0.5109) (0.3193)
SOUTH AFRICA 1.5066** 2.5100
0.5948 (2.0693)
SENEGAL 2.0868*** 1.3345%*+
(0.5286) (0.3372)
ZAMBIA 1.6615%** 2.8146
(0.5015) (1.7068)
ZIMBABWE 1.5306*** 2.5104
(0.5181) (1.7970)
R = 0.6644 R = 0.5089 R’ =0.6129
R>-Adj = 0.6145 RP-Adj = 0.3984 R-Adj= 0.5395
F-stat=13.3092 F-stat=4.6061 F-stat= 8.3477
p(F-stat)= 0.0000 p(F-stat)= 0.0003 p(F-stat)= 0.000

(Standard errors in parenthesis)

** Significant at 1% level; ** Significant at 5% level andSignificant at 10% level

Our findings, although not statistically signifitaare similar to those of the theoretical
model by Boldrin, De Nardi and Jones (2005)he positive relationship between social
security and fertility is also in line with the amgents of Becker, Murphy and Tamura
(1990) that families with limited resources tenctchmose large families and invest less on

each family member, which is a characteristic oA $8untries.

However, the results contradict those of Ehrlicld dmi (1998) who find that social
security is likely to reduce fertility in the earbfage of development and only at a more
advanced stage reduces economic growth while éfflect on fertility and private savings
is expected. The argument put forward in this stisdyased on the fact that most of the
developing countries are consumers of technologyeldped in advanced western

countries. However, due to unequal developmentadigh deficient infrastructure, some

® The authors’ general hypothesis is that “since childrerpareeived by parents as a component of their
optimal retirement portfolio, any social or institutednchange that affects the economic value of other
components of the retirement portfolio will have a firddesrimpact on fertility choices”. This implies that
general perception of how social security affects the gédpeortfolio is fundamental for the decision of how
many children to have. The result above shows that therityapf the African population has not yet
perceived social security as substitute of children in thgtimal retirement portfolio.
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technology is used effectively while other is ussatlequately, causing confusion. This is
important if one intends to analyse the actualcstme and/or the performance of the
economies of developing countries, in particulasthin SSA region in either policy to be

considered.

Another important caveat to the results is the tmwverage rates of retirement programs.
Low coverage rates especially in the case of fasiliving in rural areas result in such
families giving more weight to having children ihetr retirement portfolios. In many

countries where land belongs to individuals or fasj land bequests are another
important motive for having more children, a kindBecker and Barro (1988) case where

parents are altruistic toward children.

Secondary school enrolment as a control variabfeahaegative sign and is statistically
significant implying that as individuals get mordueated, they tend to have smaller
families since their opportunity to get formal emphent increases. With formal

employment they get access to formal social sgcpragrams

Net exports are fundamental for these countriesna@sof the control variables, since the
increase in the net exports implies increase imtygls or household (particularly rural
household) income with the possibility to reduce tieight of children in the retirement
portfolio of a household. Therefore, an increasthenet exports will decrease the desire
of children and possibly an increase in investmanhuman capital will occur. This

variable has negative sign and it is statisticsiiynificant at one per cent.

Becker and Barro (1988) argue that an increaseouwergment transfers in an economy
tend to reduce fertility. This argument is based tba fact that individuals behave
opportunistically (moral hazard) by assuming thategnment will take care of them in
their old age or following a hazardous event thatyroccur during their lifetimes. The
coefficient of government consumption in the modelnegative but not statistically
significant at the conventional levels. This resmiplies that government consumption has
little or no impact on fertility rates in sub-Saharcountries, although it has the desired

sign, which may reflect a weakness in governmehtym this regard.
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Another control variable included in the modelhie growth of per capita GDP, which has
a positive correlation with fertility but is notadistically significant at the conventional

levels. This is in contrast with the results bytbtite Ehrlich and Kim (2005) and Zhang
and Zhang (2004) studies in panel and cross-secti@lysis. These studies found a
negative relationship between growth of per capitame and fertility, which implies that

fertility declines with a growth in per capita imoe. The influences on growth of per
capita GDP on fertility in these countries may leremore complex than one would
consider. These influences may range from low pepita income to the unequal

distribution of income which leaves the majority thife population exposed to only
informal (or traditional) social security systems. this case the growth in per capita
income may not be accompanied by a reduction tilifgrates, at least during the early

stages of development.
The results, in column two (Table 4.1), show tHatauntries have specific effects that
affect fertility rates positively and all are s#ditally significant at one per cent, with the

exception of South Africa in which case specifictéas are significant only at five per

cent and Lesotho whose specific factors are noifsignt at conventional levels.

4.1 Testingfor the Validity of the Model 1

Model 1 of this section was estimated using fixéfdats Least Square Dummy Variable
procedure, allowing for the testing of fixed effeeind homogeneity of the coefficients in
the model. It is also tested for the validity ofogeneity of variables included in the

model.

The test for fixed effects is the test for the diyi of the null hypothesis of no individual

effects against the alternative that individuakef$ exist, that is:
Ho ity =1, = Uy = ... = i, =0 => No individual effects
Huo iy 2y Z Uy # e # W, # 0=>» Individual effects exist
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The test of fixed effects is dftestand is distributed as dfstatisticwith [(N-1), (NT-N-
K)] degrees of freedom. Where N is the number ofsfsections, T a time dimension and
K the number of coefficients estimated. The resfithe test isF;,,, = 6.5758 which

rejects the null of no individual effects (or commimtercept). The results indicate that

there are specific factors affecting fertility i®&& countries included in the model.

The next step is to test whether countries havenanton slope coefficient, in other words
testing for homogeneity of the slope coefficiertisTis a test of the null of equality of all

coefficients, that is:

Ho:0,=0,=0;=........ =9, = 0 > All coefficients are equal and therefore one slope

for all cross-sections

Hy:0,20,20, % .......... # 0, # 0 = Not all coefficients are equal and therefore each

cross-section has its own coefficient; in otherdvooefficients are not poolable.

The test for homogeneity of coefficients is ftestand it is distributed as grstatistic
with [(N-1)K, (N(T-K))] degrees of freedom, where, N and K are read as previously
defined. The test rejects the null of poolabilifycoefficients at the five per cent level of

significance in the full sample represented by Mdde

The Houseman test is used to test for exogeneithefvariables in Model 1, which is
distributed as Chi-square with K degrees of Free(g®(K)). The null hypothesis to be
tested i, : E(¢, /X,) =0, which implies exogeneity of the variables in thedel or no
correlation between individual effects and exogenwariables. The result of the test is
m=25.7260, which is greater than the critical value gf (5)thus rejecting the null

hypothesis at one per cent level of significanceaning that not all variables included in

the model are exogenous.

The result of the test for serial correlation irmdés no evidence of serial correlation. It is
based on an LM test distributed as Chi-square avith degree of freedony{) under the
12



null hypothesis of no serial correlation. The resfased on the RSS is equal to 5.7916,
which is less than the critical value gf thus resulting in the failure to reject the ndll a

one per cent level of significance.

4.2 Testing for the validity of the alternative models
(regional grouping)

Given the rejection of the poolability of the caoei#nt in the full sample and given the
limited time-series data, the countries were digideto regional blocks of economic
development and/or according to their location. @ssumption is that with the growing
importance of regional blocks, policy coordinatienmore likely and therefore social
security programs as well as other developmentrprog are likely to cross bord&rsn
this regard at the regional level countries tendganore homogenous than at continental

level.

The results of the estimation and using LSDV as® gdresented in Table 4.1 Model 2
(column 3) shows the results of the estimatiorttier Southern African (SADC) countries.
The coefficient of social security is positive gt statistically significant, implying that
in the SADC region, although social security isipesly related to fertility, its effect is
not significantly different from zero. In other vis; social security in the SADC countries
included in this study has no effect on fertilifyhis result may be supported by the fact
that social security in many countries of the rag® only available to a small proportion
of the population. Thus, the majority of the popiolas in this area is still exposed to only
traditional social security systems, where childpty an important role in the choice of

an optimal retirement portfolio.

Two of the four control variables (secondary schemiolment and net exports) have the
correct signs. Secondary school enrolment has atiwegsign and is not statistically
significant at the conventional level. This resdiffers from that of Ehrlich and Kim

(2005) who found a positive and significant relasbip between fertility and the number

® An example of this is the SADC charter (2003) which eanés policy coordination of social security
programs, especially those policies regarding old age iretiien.
13



of years of schooling. The reason for such a negatelationship could be that the

population becomes exposed to formal social sgcpragrams.

The specific effects are positive for all courgrieut not statistically significant at the

conventional levels, except for Mozambique whickignificant at ten per cent level.

Testing for validity of the null hypothesis of nodividual effects against the alternative

gives the following resultF , ,, =69.6458, which rejects the null. Thus, country specific

characteristics play an important role in fertilitythe countries included in this model to

the extent that the countries in the model areppotable.

No serial correlation has been detected with tHeutsted LM value distributed as Chi-
square with one degree of freedom’(). The value of the LM statistic is less than the

critical value, resulting in the acceptance of thél of no serial correlation at five per

cent.

In Model 3 (column 4), for West African countrigse estimates from LSDV indicate that
social security is positively related to fertilitys in the full and SADC samples, and it is

not statistically significant.

All control variables contain the expected signd anly government consumption and net
exports are significant at ten and one per cemeas/ely, with the exception of the
growth in per capita GDP which has the unexpectgd but which is not statistically
significant at the conventional levels. As in thbey two regions, fixed effects are positive
and statistically significant at one per cent leveticating that specific factors play a
significant role in the behaviour of fertility ratén West African countries. The test for
fixed effects of Model 4 rejects the null hypottsest no individual effects. The result of
the F-test implies that there are country specific factoreeting fertility in the West

African region.

No serial correlation could be detected with LMt tegual to 3.9507 distributed as a Chi-
square with one degree of freedoyy’(). The calculated LM value is less than the critica

14



value, resulting in acceptance of the null hypaghegno serial correlation at one per cent

level of significance.

4.3 Bootstrapping

The reliance on normal asymptotic assumptions neynisleading in the context of a

small sample, in particular short time-series ingdalata. Mooney and Duval (1993) and
Judson and Owen (1996) suggest that bootstrappimgfitutes an important instrument to
rely on when constructing empirical distributiométtions (EDF), since bootstrap is based
on the available data. Therefore, many recent etudnd tests have been relying more
heavily on second order asymptotic properties tiketstrapping to reduce the size of the
distortions relative to alternative methods (KinQ)08). Although Kim claimed this

advantage in regressions with autocorrelated erbaatstrapping can be extremely useful
under data that are not normally distributed andiqdarly small sample panel data, by
allowing the construction of an empirical distrilout function, especially under the false

null hypothesi&

In this section only the results of regional LSD&gressions are bootstrapped. This is
important for the validation of the results of tlegressions presented in section 4.2. The

results of bootstrapping are presented in Tablks dnd 4.1b in the Appendices.

Table 4.1a shows that social security is positivelated to fertility in SADC countries
but not statistically significant at conventionavéls. However, it is significant at 12.7 per
cent, which is much lower than the level of sigrafice given in the LSDV regression.
These results show a significant improvement inpgbeer of the test. This result implies
that the reliance on the LSDV results based onmgsans of normality may lead to
inappropriate conclusions. Therefore, re-enforcihg idea that bootstrapping may

improve the statistical power of the test.

” For the advantages of using bootstrapping in the regressidals, see also Giersbergen and Kiviet (2002)
and Bun and Kiviet (2001).
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Two of the four control variables have the corrgighs. Secondary school enrolment has
the correct and expected sign and it implies thgiesple become more educated, children
become less weighted in the old age portfolio.

All control variables have improved their levels significance. For example, the
government consumption to GDP ratio could be sigmift only at 38.12 per cent under

LSDV estimation but with bootstrapping it is nowsificant at 12.7 per cent.

Secondary school enrolment improved from 44.22 qemt to just 19.7 per cent (the
probability of accepting the null). Also, while Withe LSDV procedure the growth in per
capita GDP is significant at 28.22 per cent it raeelines to the true level of significance

is 16.3 per cent. Similar improvements can be ofeskin other variables.

Countries specific effects are significant at 2.820 and 6.1 per cent for Zambia,
Zimbabwe and South Africa, respectively. Countrggecific effects for Lesotho and

Mozambique are only significant at 37.8 and 11.6qent, respectively. These results are
quite different from the LSDV results.

In Table 4.1b the bootstrapping simulations of sV for West African countries are
presented. The Table shows that social securiposstively related to fertility as in the
case of the SADC countries and full sample regoessbut it is not statistically significant
at conventional levels. The level of significandgeg by the second order asymptotic
results is 28 per cent against the 24.32 per dettiedfirst order asymptotic, which shows
a reduction in the probability of committing typeetror. By bootstrapping the social
security coefficient the level of significance egds that of the significance shown in the
first order asymptotic equation. The calculatedsisaggests that the magnitude of the

social security coefficient is not biased, whiclnigportant for policy simulations.

The results on the control variables show that aelgondary school enrolment and net

exports are statistically significant at one pentcéevels of significance. All other

variables remained not statistically significanthin the conventional levels. These results

indicate that the combination of bootstrapping éimel LSDV techniques improves the
16



guality of the results obtained. The results oéfbeffects are all significant at one per cent

level after bootstrapping, confirming the resuitsn the LSDV regression

5. Conclusion

The results from this study show that there is aitp@ relationship between social
security benefit payments and fertility in the fidample of fourteen sub-Saharan
countries. However, the coefficient is not statelfly significant at the conventional
levels. The results suggest that lower weightsaloeated to social security in the optimal
retirement portfolio of the majority of African fales compared to components like
children, as provision for retirement. No misspeeaifion and serial correlation were
detected and the poolability of both coefficient&l a&ross-sections was rejected thereby
validating the estimated models. An important reguthis model is that as they receive
more education, individuals tend to attach lessghteto children in their retirement
portfolio. The reason being that the probabilityb&ing involved in some formal social
security system increases and therefore, childsea means of old age security, are no

longer the only option.
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Appendices

Table 4.1abependent Variable —iF

Regressors First Order
Asymptotic Confidence I nterval
Results (L SDV) No of Replications: 10000 Level of Significance
Second  Order
Asymptatic
Model 2 (SADC) Results Bias LCI UCI
(Bootstrap)
LnRBen 0.0969 Fail to reject the null
(0.0897) 0.0958 0.0011 000015 0.1882  at 10%[12.7%]
LnRGC 0.2740 -0.0006 Fail to reject the null
(0.3094) 0.2734 0.00023 05581  at 10%[12.6%]
INSEC -0.3259 0.0035 Fail to reject the null
(0.4198) -0.3224 06428  -0.0002  at 10% [19.7%]
GPC 1.0740 -0.0011 Fail to reject the null
(0.9852) 1.0729 0.0008  2.1195  at10% [16.3%)]
RNX -1.5701 % -0.0003
(0.5341) -1.5704 -2.4342  -0.7037  Significant at 1%
Fixed Effects
LESOTHO 1.1520 1.1337 Fail to reject the null
(1.8279) -0.0183  0.0034  2.2684  at 10% [37.8%)
MOZAMBIQUE  2.2345 2.2199 Fail to reject the null
(1.3208) -0.0146  0.0014  4.3221  at 10% [11.6%)
SOUTH 2.5100 2.4909
AFRICA (2.0693) -0.0191 0.0093 4.7181 Significant at 6.1%
ZAMBIA 2.8146 2.7951
(1.7068) -0.0195 0.0056  5.3389  Significant at 2.52%
ZIMBABWE 2.5104 2.4930
(1.7970) -0.0174  0.0079 4.7640 Significant at 3.20%

(Standard errors in parenthesis)

** Significant at 1% level

! The variables are not significant at 10 per cenmtsignificant at 12.6, 12.7, 16.3 and 19.7 pet t&rels of

significance, respectively. Specific effects for Mmbique and Lesotho are only significant at 1126 37.8%,

respectively.
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Table 4.1bbependent VariableLnF

Regressors First Order
Asymptotic ConfidenceInterval
Results (L SDV) No of Replications: 10000 Level of Significance
Second Order
Asymptatic
Model 4 (West Results Bias LCI ucCl
Africa) (Bootstrap)
LnRBen 0.0343 0.0001 0.0683 Fail to reject the null
(0.0291) 0.0344 at 10% [28%]
LnRGC -0.1070* -0.2208 -0.0001 Fail to reject the null
(0.06380 01071 at 10% [13.8%)]
INSEC -0.0920 -0.1727  -0.01224
(0.0797) -0.0917 Significant at 1%
GPC 0.8034 0.0003 1.6138
(0.5248) Fail to reject the null
0.8049 at 10% [22.7%]
RNX -0.6603*** -1.2488 0.1222 Significant at 1%
(0.2293) -0.6614
Fixed Effects
BENIN 1.1042*** 1.1037 0.4445 1.6787 Significant at 1%
(0.2976)
CAMEROON  1.0573*** 1.0570 0.4105 1.6267 Significant at 1%
(0.3184)
GHANA 0.9900 0.9893 0.3328 1.5665 Significant at 1%
(0.3301)
IVORY COST 1.2522 1.2519 0.6018 1.8159 Significant at 1%
(0.3172)
MALI 0.9777 0.9772 0.2443 1.6370 Significant at 1%
(0.2481)
NIGERIA 1.2058 1.2055 0.4727 1.8481 Significant at 1%
(0.3193)
SENEGAL 1.3345 1.3348 0.5270 2.0523 Significant at 1%
(0.3372)

(Standard errors in parenthesis)
** Significant at 1% level and * Significant at %0 level
! The variables are not significant at 10 per centsignificant at 28, 13.8 and 18.7 per cent lefaignificance,

respectively.
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