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Abstract. The authors analyze the dynamics of fertility and its determinants with a particular focus on the role of female education
and working decisions. The analysis is based on multivariate co-integration framework and out-of-sample variance decompositions.
Results provide support that in the long run, fertility decline may be the consequence of a complex dynamic interaction with per
capita or household income, while self-inflicted female decision to pursue studies and career development may influence fertility
decline in the short run for Malaysia. It is evident that both ideational and structural hypothesis explaining fertility are important for
understanding fertility decline in Malaysia.
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EBaH Jlay

PhD (ekoH. Hayku), OUEHT Kadenpu ekoHoMiku, YHiBepcuteT Manainsii CapaBak, micto Kota CamapaxaH, Mananaia

CiTi Hyp 3axapa Xam3ax

BUKNagad, HinepnaHAcbKuin MOpCbKMA TeXHOMOTiYHMIA iHCTUTYT, [Ixoxop Baxpy, Manansia .

AK PILEHHA MNOTEHLUINHMUX MATEPIB MPALIOBATU BMJIMBAE HA HAPODKYBAHICTb Y MAJIAN3Ii?

AHoTauifa. ABTOpY NpoaHanidyBanu AMHamiky HapoayKyBaHOCTi (hepTunbHOCTI) Ta ii hakTopu, hoKyCyroUnChb Ha Poni XiHo-
Yoi OCBITU i pileHHi NpautoBaTn. AHania 6asyeTbcA Ha HaraTonapaMmeTPUYHOMY KOIHTErpauiniHOMy eKOHOMETPUYHOMY MOLe-
NOBaHHI Ta AeKoMNo3uLii 3MiHHMX NOBOAXKEHHA 3a Mexamu BUbipku. PedynbTaTti A03BONAKOTb NiATBEPAUTH, LWIO B AOBrOCT-
POKOBI NepcneKTMBi 3HMXKEHHA bepTubHOCTI Byae HacNiAKOM KOMMIEKCHUX AMHAaMIYHUX B3aEMOLIN MOKa3HUKIB LOXOAIB
Ha Kanitan i JoxoAiB AOMOrocnoAapcTs, TOAI AK NaAiHHA HApPOAXKYBaHOCTI B KOPOTKOCTPOKOBIN MEPCNEKTUBI BUKITUKAHO, Ha-
camnepej, iHAUBIAyanbHUMMK PilLEHHAMUN XKIHOK MPOAOBXYBaTW OCBITY Ta AOCArTU Kap’€pHOro pocTy. Takum YMHOM, CTae
O4EBUAHMM, L0 CKOPOYEHHA HapoAXKyBaHOCTI B Manansii NoACHIOTL AK igeaTtopHa (MoB’A3aHa i3 NOrikolo Ta OCBITOD), Tak
i CTPYKTYypHa rinotesu.

Knio4oBi cnoBa: HapokyBaHiCTb; iHTerpauia y Tpy4oBi pecypcu; ocBiTa; foxia; Manansia.

OBaH Jlay

PhD (3kOH. Hayku), AOLEHT Kadheapbl 9KOHOMUKK, YHuBepceuteT Manansun Capasak, Kota CamapaxaH, Mananaua

Cutu Hyp 3axapa Xam3ax

npenofasaresib, HnaepnaHacKuin MOPCKON TEXHONOMMHECKUin HCTUTYT, [koxop Baxpy, Manaiiana _

KAK PELWLEHUE NOTEHLUWAJIbHbIX MATEPEN PABOTATb BJIMAET HA POXXOAAEMOCTb B MAJTAU3NN?

AHHOTauuMA. ABTOpPbI NPOaAHaANM3MPOBaNN AMHAMUKY POXAAEMOCTU (hepTUNbHOCTM) 1 ee hakTopbl, (POKYCMPYACh Ha pPon
>KEHCKOro o6pasoBaHnA 1 pelleHun paboTatb. AHanu3 6asmpyeTcA Ha MHoronapaMmeTpu4ecKoM KOMHTErpaumoHHOM 9KOHOME-
TPUYECKOM MOJAENMPOBaHNN 1 AEKOMMNO3VLMM NMEPEMEHHbIX MOBEeAEeHNA 3a npeaenamu Bbi6opku. Pe3ynbtarthl No3BONAT Noj-
TBEPAWTb, YTO B AONTOCPOYHON NEPCMEKTUNBE CHUDKEHWE (DepPTUIILHOCTU ByAeT CneacTBMEM KOMMIEKCHBIX AMHAMUYHBIX B3au-
MOJENCTBUI MokasaTenei [OOXOAO0B Ha Kanutan WM AOXOA0B AOMOXO3ANCTB, TOr4a Kak najeHne poXaaemMocT B
KPaTKOCPO4YHOW MEPCreKTUBE BbI3BAHO, MPEX/e BCEro, MHANBNAYANbHLIMW PELLEHNAMM XXEHLUMH NMPOAOIKNTL 06pa3oBaHmne 1
CTPOUTb Kapbepy. Takum 0b6pas3om, CTaHOBUTCA OYEBUAHBLIM, YTO COKpalleHue poxkgaemocTu B Manainamn o6bACHAT Kak
naeaTopHaA (CBA3aHHaA C IOrMKON 1 06pa3oBaHneM), Tak 1 CTPYKTYpHaA rMnoTesbl.

KntoueBble cnoBa: poXAaeMoCTb; BKIIIOYEHHOCTb B TPYAOBbIE pecypchl; obpasoBaHue; aoxon; Manansua.

1. Introduction the year 2000 with the natural increase average 2.0% and the

In 1982, Tun Dr. Mahathir Mohammad (then, the Prime
Minister of Malaysia) announced the 70 Million Population
Policy with the aim to build the foundational structure for
demand and market of Malaysia’s very own industrial products.
Then, 30 years ago, this particular policy was sought to achieve
a target population of 70 million by the year 2100. Between
1900 and 1985, the population of Malaysia has increased from
2 million to 10 million partly due to mass immigration from China
and India and partly by natural birth increases of pre- and post-
World War Il periods. World Development Report of July 1983
forecasted that Malaysia would have 21 million populations by
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slow fertility rate decrease. Unfortunately, in the year 2000, total
population in Malaysia was 16 million people — 5 million less
than forecasted value.

Figure 1 shows that the population of Malaysia is increasing
at a decreasing rate concomitant with the overall fertility decline
throughout 1980 to 2010 which results in smaller family size.
The decline in fertility may be attributed to the higher educa-
tional levels of the population, increasing urbanization, delayed
marriages and improved standards of living. The consistent
decrease in the fertility rate also intimidates socioeconomics
and demography of the country, especially in realizing the
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They argued that although initial fertility

decline might be influenced by conventional

structural socio-economic factors but sufficient
explanations of the decline can be sought from
infrastructural support which is the compo-
nents of ideational hypothesis. Based on these
arguments, the following theoretical model was
postulated to study the causal integration

1.5

1.0

between fertility and its determinants:

0.5

Jert=[lfp = gnipp + feet,

0.0

where changes in fertility (fert) is hypothe-

1980 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008

Fertility =~ eeeeee Average annual population growth rate

2009 2010 sized to be subjected to changes in female
labor force participation rate (flfp), gross

national income per capita (gnipp) and female

Figure: Malaysian Annual Population Growth & Fertility Rate (%), 1980-2010
Source: Department of Statistics, Malaysia & The World Bank

Vision 2020. Being categorized as a developing economy,
decline in fertility rate is acceptable but intolerable in the long
run, since population is the key strength for the growing econo-
my such as Malaysia. Hence, it is important to understand the
causes and dynamic of fertility transitions in Malaysia for further
policies improvement, related to population growth in future.
A. M. M. Masih and R. Masih (2000) [1] argued that the causes
and dynamics of fertility transitions can be divided into the con-
ventional «structural» hypothesis and modernized «ideational»
hypothesis which requires the analysis of the data set to be
tested within a multivariate causal framework.

In the late 70s and early 90s of the 20th century, the giant
Third World countries had been facing modern demographic
transitions in countries like Taiwan, Singapore and Korea to
name a few (Hirschman & Fernandez, 1980) [2]. Malaysia also
demonstrated precipitous decline in its total fertility rate (TFR)
from the late 1950s which has continued so far, but in a less
rapid manner. Several studies on Malaysia TFR decline and the
factors influencing these declines had been carried out and
blamed Year-of-the-Dragon (Subramaniam et al., 2012) [3], par-
ents’ preferences for the sex of their children (Pong, 1994) [4],
rise in female age at marriage (Hirschman, 1986, and Ying,
1992) [5, 6], effective contraception practice (Leete, 1989) [7],
age structure, marital pattern and fertility (Lim et al., 1987) [8],
and rapid economic growth (Jones, 1990) [9] among others.
Most of the studies heavily depend on survey-based qualitative
or descriptive analysis instruments in explaining the causes of
fertility which subjected to methodological constraint as outlined
in A. M. M. Masih, and R. Masih (1996) [10].

Since populations play an important role in contributing to
the economy through human development especially in deve-
loping economies, it is crucial to understand the dynamic of fer-
tility in Malaysia through a comprehensive analysis that can
help future policy formulation to increase fertility, hence the pop-
ulation growth and simultaneously boost the economic growth.
The rest of the paper is constructed as follows with section 2
provides the methodology used for the analysis, penultimate
sections present the results and the final sections conclude the
overall findings.

2. Econometric Methodology

1. Theoretical Framework

The theoretical basis in explaining fertility transitions can be
divided into conventional and diffusion hypothesis which differs
most importantly in the effect these determinants has on fertili-
ty transitions over a period of time (Masih & Masih,1996) [10].
Following J. C. Caldwell (1992) [11], C. Hirschman and P. Guest
(1990) [12], J. Cleland and C. Wilson (1987) [13] arguments on
fertility declines based on Asian countries proved that family
planning and years of mass female schooling are important
determinants in influencing the decline in fertility which built
new diffusion hypothesis of fertility transitions.

tertiary education enrolment rate (feet).

Female labor force participation rate and
GNI per capita are standing as proxies for con-
ventional structural hypothesis while female
tertiary education enrolment rate is the proxy
for modern ideational hypothesis. All the variables are extracted
from the World Bank data center and Department of Statistics,
Malaysia.

2. Co-integration

When two or more variables in a system are found to be
co-integrated, it is said to have a long-run equilibrium rela-
tionships. C. W. J. Granger (2004) [14] pointed out that a pair
of integrated series must have the property that a linear com-
bination of them is stationary — they are co-integrated. The
co-integration series developed by S. Johansen and
K. Juselius (1990) [15] provide a new insight in determining
the long-run relationships between variables in a series
before proceeding to the Granger causality test. Their test uti-
lizes two likelihood ratios (LR) test statistics for the number of
co-integrating vectors: namely the trace test and the maxi-
mum eigenvalue test.

The Johansen procedure is well known in the time series
literature and the detail explanations are not presented here.

3. Granger Causality in a Vector Error Correction Model

R. F. Engle and C. W. J. Granger (1987) [16] exhibited that
once variables are proven to be co-integrated; there will also be
the existence of a corresponding ECM representation. This
ECM implies that changes in the dependent variable are a
function of the level of disequilibrium in the co-integrating rela-
tionship which captured by the error correction term as well as
changes in other explanatory variables. For co-integrated mo-
del, we will test for the Granger causality in Vector Error Cor-
rection Model (VECM) by testing the significance of the error-
correction term.

4. Forecasting Future Trends

All the estimation procedures explained earlier can be
inferred as within-sample estimations which only carter for the
variables relationship within the sample period analysed. This
weakness can be fixed using variance decompositions (VDC)
analysis which may be termed as out-of-sample causality
tests. Having established all the relationship from the results,
this paper advances to ascertain the relationships found ear-
lier for beyond sample estimation. In order to gauge the re-
lative strength of the variables and the transmission mecha-
nism responses beyond the sample observed, we shocked
the system and partitioned the forecast error variance decom-
position for each of the variables in the system (Masih &
Masih, 1996) [10].

The innovation of the VDCs will be represented in percen-
tage form and strength of five variables to their own shocks and
each other are measured by the value up to 100 per cent. A va-
riable that is optimally forecast from its own lagged values will
have all its forecast error variance accounted for by its own dis-
turbances (Sims, 1982) [17]. The VDCs are executed using time
horizons of 1 to 50 years.
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3. Results and Discussion

The multivariate causal analysis were carried out for four
structural and policy variables namely fertility rate (fert), female
labor force participation rate (fIfp), gross national income per
capita (gnipp) and female tertiary education enrolment rate (feet).
Prior to co-integration analysis, pre-requisite of unit root tests
was conducted for all the variables under observations and bat-
tery of unit root estimations provides consistent results of all
variables being stationary in the first difference or 1(1). For brevi-
ty, unit root results are not provided here but are available upon
request.

Results derived from S. Johansen and K. Juselius (1990)
[15] multivariate co-integration tests presented in Table 1 indi-
cates that all the variables are co-integrated or show a long- run
relationship between them. The evidence of co-integration found
in Table 1 rejects spurious correlations and implies that at least
one direction of Granger causality will exist between the va-
riables analyzed. Tests of restrictions on coefficients of the co-
integrating vectors are illustrated in Table 2 which clearly identi-
fies that all the variables in the system enter the vectors at a
statistically significant level or it can be said that all the variables
included in the system are appropriate.

main influence in the decision of working for women and also
the ability to afford higher education for women and having kids
in the long run. All other co-integrating variables had to bear the
burden of short-run adjustment to long-term trend endogenous-
ly in different proportions in adjustment towards equilibrium. In
this case, it will take approximately 50 years for the system to
revert back to equilibrium through GNI per capita.

The Granger causal evidence shows that while GNI per
capita can be Granger caused by fertility rate in the short run,
female tertiary education enrolment rate female can cause labor
force participation rate. The results shows that for the case of
Malaysia in the short run, fertility rate (decision to have kids)
can influence the GNI per capita of a household. In a modern
Malaysian lifestyle, parents have difficulties in having kids not
only due to the working pressures, but also to the financial pres-
sure that they have to bear in raising kids. It is also evident that
in the short run, female labor force participation rate is encou-
raged by educated women who have a tertiary education in
Malaysia.

These results were further strengthened by the out-of-
sample «unanticipated» impact of a variable on its dependent
variables and simultaneously on itself. Interestingly, the

results shows that the within sample exogenous

variable found from VECM is not the same as the

Table 1: Johansen's Test for Multiple Co-integrating Vectors exogenous variables explaining «unanticipated»

X . impact outside the sample found from VDC esti-

Vectors Hypotcsts TestiStatistics mations. As highlighted in Table 4, it is clearly
Hy: H, Amax Trace indicated that female tertiary education enrol-

=0 =1 3(3)5* 58-3;* ment rate is the most exogenous variable fol-

A (12'.39) (17'_58) lowed by female labor force participation rate in

[fert, fifp. gnippr, r<l r=2 0.51) (0.60) explaining fertility. As shown in Table 4, although
Jeet] - 5.11 5.19 in the short run (1 to 2 years in this case) any
2 e (0.73) (0.79) unprecedented shocks on fertility will be

- o 08 08 explained by itself, in the long run (30 years

7 0.78) (0.78) onwards in this case), the combination of female

Notes: Asterisks (*) denote statistically significant at 5% level. The lag length (k) of one is chosen
for the analysis and r represents the number of co-integrating vector(s). Figures in the parenthesis are

the probabilities of rejection for Johansen tests. The test uses 95 critical values.
Source: Own research

tertiary education enrolment rate and female
labor force participation rate will explain the
shocks in fertility for about 91%.

This dynamic exercise between fertility and its
determinants tends to indicate that about 89% to

Vector

Jeet]

[fert, fifp, gnippr,

Table 2: Tests of Restrictions on Coefficients of Co-integrating Vectors 987% after 30 years will be explained mostly be the
combined impact of only two important variables

Null Hypothesis * Statistics namely, female tertiary education enrolment rate

fert - 0 16.59* and female labor force participation rate. Unlike

(9.00) the results obtained by A. M. M. Masih and R.

i - 0 l(g'é(s)) Masih (2000) [1], it is evident in Malaysian case

) 18.66* that both cognitive and structural interpretation is

gnippr— = 0 (0.00) important in understanding fertility dynamics.

et _ 0 17.87% Significant impact of tertiary level education enrol-

(0.00) ment role on reproductive behavior is reflected on

Notes: Asterisks (*) denote statistically significant at 5% level. The statistic is distributed as

chi-square with 1 degree of freedom.
Source: Own research

The findings of one co-integrating relationship in the system
from the co-integration test will result in corresponding number
of residual series and hence error-correc-

decision of female labor to focus on their vocation
development rather than development in family
structure. N. Abdullah and N. A. A. Bakar (2011)
[18] found similar evidence to that of this study
and they concluded that women labor force participation rate is
negatively related to fertility for Malaysia.

tion terms (ECTs) in the vector error-cor-

rection model (VECM) displayed in Table Table 3: Temporal Causa_lity Results Based on

3. The VECM tend to indicate that of all Vector Error-Correction Model (VECM)

the co-integrating variables, it is the GNI Dependent Fstatistics t-statistics
per capita variables stand out economet- Variables: Afert Y1/ Agnippr Afeet ECT (e1,11)
rically exogenous as evidenced through Afert - (g'ﬁ) (0'2605) (0'2680) [?'gg]
the statistical significance of both the t- ; ’ 11 631 0.19
statistics and F-statistics values of the Mifp 0.63) (0.74) 0.01)* [1.30]
error-correction terms and Granger — g 0.55 0.09 -0.02
causality analysis respectively. It is evi- (0.02)* (0.46) (0.77) [-2.507*
dent that in the Granger- causal sense, Afeet eh (ggﬁ) (0-'6481) ; [:giég]

the GNI per capita is the leading va-
riables being the most exogenous of all
and responsible to bring the system back
into long-term equilibrium state. It is a
support to the logic that household
income (proxy of GNI per capita) is the
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Notes: Asterisks (*) denote statistically significant at 5% level. The ECTs were derived by norma-
lizing the co-integrating vector on the dependant variables resulting in r (in our case = 1) number of resi-
duals for each VECM. T-statistics are the estimated t-statistics for ECTs testing the null that they are
each statistically insignificant while F-statistics shows the asymptotic Granger causal estimations.

Source: Own research
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increase education and awareness on
Table 4: Decompositions of Variance Analysis the importance of having children is
: crucial because sustained decline in
. ert nippr . O .
Horizons: £ ﬂﬁ;,ane”: Feml‘?typp cumulative fertility rate will also harm the econo-
1 100.00 0.00 0.00 100 mic and social structure when in the
10 40.05 18.88 2.13 38.94 100 long-run, all the children of Malaysia
20 14.18 29.61 1.83 54.37 100 gone missing!
30 7.24 32.89 1.64 58.23 100
40 4.57 3427 1.53 59.63 100 Ref
50 328 34.99 1.46 60.28 100 elerences
Panel 2: Female Labor Force Participation Rate i i
1 312 91.88 0.00 100 1. Ma5|.h, A M. M._,_& MaS|h, R. (20Q0). The
10 6.79 82.47 177 100 Dynamics of Eemll'gy, Family .Plannlng and
20 6.69 80.25 381 100 Fema;le Educatpn in Developing Economy.
Applied Economics, 32, 1617-1627.
30 6.02 70.55 5.73 17.70 100 2. Hirschman, C., & Fernandez, D. (1980). The
40 5.10 58.53 7.10 29.28 100 Decline of Fertility in Peninsular Malaysia.
50 4.24 47.86 7.93 39.97 100 Genus, 36, 93-127.
Panel 3: Gross National Income Per Capita 3. Subramaniam, T., Devadason, E. S., & Ba-
1 9.59 4.95 85.46 100 harumshah, A. H. (2012). The Influence of the
10 1.44 43.86 9.69 45.01 100 Year of the Dragon on Fertility of Chinese Ma-
20 1.74 43.20 2.19 52.87 100 laysians: Cointegration and Variance Decom-
30 1.85 42.43 0.94 54.78 100 position Analysis. Retrieved from http:/ssm.
40 1.91 41.99 0.53 55.57 100 ?8'24%%2;1?;3212;389 or http://dx.doi.org/
1.94 41.72 . . 1 : -
2 9Panel 4: Female T7ertiar Educati?)jSEn 1 t Rafe6 5 o 4. Pong, S. L. (1994). Sex Preference and Fer-
. Y : tility in Peninsular Malaysia. Studies in Family
1 4.98 5.43 0.26 89.32 100 Planning, 25, 137-148.
10 2.07 18.52 0.46 78.96 100 5. Hirschman, C. (1986). The Recent Rice in
20 2.1 24.42 0.12 73.36 100 Malay Fertility: A New Trend or a Temporary Lull
30 2.13 26.82 0.07 70.97 100 in a Fertility Transition? Demography, 23,
40 2.15 28.07 0.08 69.71 100 161-184.
50 2.16 28.81 0.08 68.95 100 6.Ying, S. L. (1992). Determinants of Fertility in

Note: Figures in the first column refer to horizons (i.e. number of years). All other figures are estimates
rounded to two decimal places — rounding errors/differences may prevent perfect percentage decomposition
in some cases. The variance-covariance matrix of residuals was gauged through Choleski decomposition

in order to orthogonalize the innovations across equations.
Source: Own research

4. Conclusion & Policy Implications

This study analyses the dynamics of fertility and its deter-
minants in Malaysia with a particular focus on the role played by
female labor force participation rate, gross national income per
capita, and female tertiary education enrolment rate. It binds the
relationship between fertility and its determinants within a mul-
tivariate co-integrated Granger-causal framework. The findings
appear to support the arguments that although in the long term
fertility decline may be the result of a complex dynamic interac-
tion with per capita or household income, in the short term nec-
essary condition of fertility decline may be attributed to a self-
inflicted female decision to pursue studies and develop career
for Malaysian case. Indeed, differences may arrived in the
sense that religious and cultural differences related to race are
taken into consideration since Malaysia consists of multi-ethnic
population, however, it is generally accepted that education and
career are among the reasons for fertility decline through
increasing year of getting married, increasing work stress,
increasing ideas of planned family members to name a few.
Hence, to achieve 70 million populations by the year 2100, it is
important to encourage female-focused policies to ensure that
despite being a career woman, having kids will not be a burden
for female populations. At the same time, campaign and
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