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Abstract
This paper investigates the impact of fertility on women’s entrepreneurship decision
in Nigeria, using the 2008 and 2013 cross-sectional Demographic Health Surveys
data. In order to mitigate the potential endogeneity associated with fertility decision,
the study explores an exogenous variation in family size using twin births in an
instrumental variable (IV) analysis. Both the Ordinary Least Squares (OLS) and
Two-Stage Least Squares (2SLS) estimate show that having children is positively
associated with women’s entrepreneurship decision, and there are heterogeneous
effects across the subsamples by women’s age. The results of this study are robust to
using the number of children younger than age five in the home as an alternative
definition of fertility.
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1 Introduction

Studies in the social sciences have long been concerned with the impact of women’s
decision on childbearing and labour market outcomes. For instance, existing evi-
dence supports the assertion that having children is likely to be associated with less
labour market participation in paid employment for women (Besamusca et al. 2015;
Canning and Schultz 2012; Engelhardt and Prskawetz 2004; Becker 1985;
Rosenzweig and Wolpin 1980a, 1980b; Gronau 1973; Mincer 1962). Moreover, the
presence of children in the household can be an important factor in explaining
variation in women’s labour market participation (Contreras and Plaza 2010;
Spierings et al. 2010; Browning 1992; Becker 1985).

* Joseph Boniface Ajefu
ajefu_joseph@yahoo.com

1 Postdoctoral Research Fellow, School of Economic and Business Sciences, University of the
Witwatersrand, Johannesburg, South Africa

12
34

56
78

90
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1007/s11150-019-09453-2&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s11150-019-09453-2&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s11150-019-09453-2&domain=pdf
http://orcid.org/0000-0001-6333-3708
http://orcid.org/0000-0001-6333-3708
http://orcid.org/0000-0001-6333-3708
http://orcid.org/0000-0001-6333-3708
http://orcid.org/0000-0001-6333-3708
mailto:ajefu_joseph@yahoo.com


Further, existing theoretical models have established a link between fertility and
labour market outcomes (Becker 1985; Gronau 1973; Mincer 1962; Schultz 2009).
For example, Mincer (1962) argues that maternal childcare is difficult to be sub-
stituted compared to other domestic works. Labour supply of married women with
young children is likely to be affected than married women without young children.

Due to the prevailing cultural norms and the absence of organised childcare
policies in many developing countries, women are often responsible for childcare and
other domestic duties (Maume 2006; Moghadam 2004). Becker (1985) shows that
childcare is more effort-intensive than other domestic activities, which has the pro-
pensity to affect women’s labour market performance. In order to meet family
obligations, or balance work and family commitments, recent evidence suggests that
many women’s labour force participation are significantly affected, while others may
consider either part-time or less demanding jobs, such as self-employment1 (Boden
1996; Budig 2006; Wellington 2006; Simoes et al. 2016; Joona 2017).

The purpose of this paper is to investigate the relationship between fertility and
self-employment across a sample of women in Nigeria. Nigeria presents a compelling
context to examine the causal effect of fertility on self-employment because of the
high fertility and self-employment rates in the country. The fertility rate in Nigeria is
one of the highest in the world. For instance, in 1960, the fertility was 6.4 and had
only a slight decline to 5.6 in 2015 (World Development Indicators 2015)2. Factors
responsible for the high fertility rate in Nigeria include: high level of infant and child
mortality, early marriage, low use of contraception, high value placed on child-
bearing, and the prevalence of polygamous marriges (Feyisetan and Bankole 2002).

Nigeria accounts for a significant proportion of global female entrepreneurs
(Global Entrepreneurship Monitor 2013). Compared to other countries, about 40.7%
of female adults in Nigeria are either nascent entrepreneurs or owner-managers of a
new business, while countries like the United States (10.4%), the United Kingdom
(5.5%), Norway (3.6%) and France (3.1%) are lagging behind (Global Entrepre-
neurship Monitor 2013).

Previous studies on fertility and female labour force participation in Nigeria focus
on the correlation (rather than the causal impact), and most of the results show that
the correlation is negative. For example, Okpala (1984) investigates the relationship
between female labour force participation and fertility in Lagos, Nigeria. Also,
Okpala (1984) finds a negative correlation between female employment and the
number of children. On the other hand, Nwakeze (1987) using the incompatibility
and opportunity cost hypotheses finds inconsistent estimates on the relationship
between fertility and labour force participation in Nigeria.

Though there is a growing literature that reports positive associations between the
presence of children and female self-employment (Caceres-Delpiano 2012; Noseleit
2014; Joona 2017)3. The causal interpretation, however, of the relationship between
the number of children and female self-employment can be made complex by the
endogeneity of fertility. The presence of unobserved factors is likely to influence

1 Self-employment and entrepreneurship are used in this paper interchangeably.
2 See the appendix for the trend in fertility rate in Nigeria from 1960–2015.
3 Rosen (2014) argues that, besides children, factors such as partner’s working hours and self-employment
decisions are associated with women’s self-employment in Norway.
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both fertility and female self-employment. For instance, independent women may
choose to have fewer children and more likely to pursue full-time wage employment
instead of part-time or self-employment. Therefore, the observed positive relation-
ship between fertility and self-employment could be biased. Moreover, having more
children could increase the demand for flexible employment which self-employment
can offer, and self-employment allows women more flexible time to have more
children. This leads to a sort of reverse causality.

This paper aims to extend the existing literature by investigating the causal
relationship between fertility and female self-employment in Nigeria. The paper
provides answers to the following research questions. Is there a causal relationship
between fertility and female entrepreneurship in Nigeria? Are there heterogeneities
across the sampled population of women in explaining the relationship between
fertility and female entrepreneurship? The objective of this paper is to provide
answers to these research questions using a micro perspective under an instrumental
variable estimation framework. To address the potential endogeneity and identify the
causal relationship between the number of children and self-employment, this paper
uses an exogenous source of variation in fertility, which is twin birth as an instrument
for the number of children. The choice of this instrument stems from the positive
relationship between twin births and the number of children.

This paper is broadly related to two strands of empirical literature. The first
category examines the impact of fertility on female labour force participation, taking
into account the endogeneity of fertility decisions. The concern of endogeneity was
addressed by most of these studies using either mixed sibling-sex composition as an
instrumental variable (IV), or twin births as an instrument for fertility to analyse the
effects of number of children on labour supply through the use of instrumental
variables techniques (Bronars and Grogger 1994; Angrist and Evans 1998; Jacobsen
et al. 1999; Cruces and Galiani 2007; He and Zhu 2016; De Jong et al. 2017; Zhang
2017; Heath 2017). There exists a growing number of studies in this category that
find that a negative relationship exists between fertility and female labour force
participation (Rosenzweig and Wolpin 1980a; Vere 2007; Sprague 1988; Black et al.
2005; Del Boca et al. 2009). For instance, De Jong et al. (2017) used a database of
250,000 women living in Sub-Saharan Africa reported to have twin births to
investigate the effect of fertility on women’s employment. They find that the number
of children below age 6 has a significantly negative effect on women’s ability to
work in the non-farm sector. The effects of the number of children are stronger for
older women and those with more years of education.

However, a small but growing literature find less consistent or no evidence on the
effect of presence of children on women’s labour force participation (Guo et al. 2018;
Cruces and He and Zhu 2016; Azimi 2015; Cáceres-Delpiano 2012; Agüero and
Marks 2011; Aguero and Marks 2008; Orbeta 2005; Benefo and Pillai 2003). Using
twin birth as a natural experiment, Cáceres-Delpiano (2012) finds that fertility
decreases labour supply for mothers with more schooling years and living in urban
areas, but it does not have a significant effect on maternal labour supply for residents
from rural areas.The second strand of literature is related to studies on the rela-
tionship between fertility and female self-employment. A growing number of
empirical studies have found a positive relationship between fertility and female self-
employment (MacPherson 1988; Arai 2000; Caputo and Dolinsky 1998; Carr 1996;
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Carrasco and Ejrnæs 2003; Cowling and Taylor 2001; Edwards and Field-Hendrey
2002; Kuhn and Schuetze 2001; Wellington 2006). The mechanisms for the above
relationship stem from women being responsible for childcare and household labour,
hence their need for flexibility offered by self-employment. Other empirical evi-
dence, however, has shown that the relationship between fertility and self-
employment could differ across different types of self-employment. The pattern of
self-employment can be determined by the nature of the labour market institutions,
the nature of self-employment (having children increases women’s non-professional
self-employment), and the age of the children (Budig 2006; Joona 2017)4.

This paper differs from previous studies in a number of important ways. First,
this paper examines the relationship between the number of children and female
self-employment in Nigeria-country with high fertility rate and high female self-
employment in which empirical evidence on the causal relationship of the phe-
nomenon under investigation is scarce. Second, until recently, a study of this nature
was not feasible due to the lack of survey data and plausible instrumental variables
that can correct for the endogeneity of fertility most developing countries. This paper
therefore fills the gap in the literature on the relationship between fertility and female
labour market outcomes using twin births as positive shocks to the number of
children. Third, the paper contributes to the broad literature of family size and labour
force participation, which is relevant to issues of gender equality as well as living
standard, dependency burden, and money-saving behaviour of households (Anderson
and Eswaran 2009; Buvinic et al. 2009; Fallon and Lucas 2002; Kritz and Makinwa-
Adebusoye 1999; Yount and Li 2009). Fourth, the focus of the study on Nigeria
offers new insights into understanding the relationship between fertility and female
self-employment, and this would aid in developing innovative policies for achieving
optimal family size, which is essential for women’s long-term career outcomes
(Albrecht et al. 1999; Herr 2007).

The relevance of this study is underscored by the increasing recognition of gender
equality as one of the pillars of sustainable development (UNDP 2013; World
Economic Forum). Policy makers have over the years given priority to women’s
emancipation, which has been a proxy or measure for equal opportunities (UNDP
1995). Evidence shows that women’s labour market integration enhances the pro-
spects for economic growth (World Economic Forum 2014), and an increase in
female labour incomes through labour market activities help to reduce poverty
(Buvinic and Gupta 1997). Thus, women’s labour force participation can be a vital
force in shaping a country’s economic and human development (Besamusca et al.
2015).

The empirical results from the study confirm the hypothesis that the number of
children is causally related to women being self-employed. Specifically, using the
instrumental variable approach, having children increases women’s probability of
being self-employed. In addition, there is a heterogeneous impact across the sub-

4 Other studies show that an increase in the number of children negatively affects the probability that a
woman works in the formal sector. This demonstrates that formal sector employment is less suited to
childcare than informal employment (Miller and Urdinola 2010; Aguero and Marks 2011; Francavilla and
Giannelli 2011).
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population through women’s age. These results are consistent with evidence from
Noseleit (2014)5 and Joona (2017).

The remainder of this paper is organised as follows. Section 2 discusses the labour
market context in Nigeria. Section 3 introduces the data and empirical methodology.
Section 4 presents the main results and, Section 5 concludes the paper.

2 Labour market context in Nigeria

Labour markets in Nigeria can be categorised into formal or informal; or between
private sector and public sector. There have been various classifications of the
structure of the Nigerian labour market. For example, in a study of selected metro-
politan areas in Nigeria, the National Manpower Board (1998) had seven classified
forms of the Nigeria labour market, namely; employer, self-employed (farmer), self-
employed (trader), self-employed (others), employed wage and salary earners (pri-
vate), employed wages and salary earners (public) and paid apprentice.

Nigeria is endowed with diverse human and material resources. However,
unemployment is rife, due to the under-utilisation of resources that results from years
of negligence and adverse policies (National Bureau of Statistics 2010). The
household and informal sector survey conducted by the National Bureau of Statistics
(NBS) in 2010 showed that the unemployment rate in 2010 was 21.1%, which was
1.2% increase over the 2009 rate. See Table 1 below for the trends of the national
unemployment rates from 2000 to 2010. The unemployment rate disaggregated by
gender, in 2014, male unemployment rate was 5.4%, while female’s rate was 7.5%
(Kale and Doguwa 2015).

3 Data sources and empirical methodology

To investigate whether the number of children have causal impact on women’s self-
employment, this paper uses two waves from the cross-sectional data of the Nigerian
Demographic and Health Surveys (NDHS) conducted in 2008 and 2013. The NDHS
are nationally representative household surveys that, in addition to providing infor-
mation on children and men in the household, women also answered questions on
their employment status, birth history, contraceptive use, number of children born,
age at first marriage, age at first child birth, marital status, geographic location,
occupation, and other socioeconomic characteristics.

The NDHS samples were selected using a stratified two-stage cluster design.
While 2008 NDHS consists of 34,070 households and 33,385 women interviewed,
the 2013 NDHS, on the other hand, had a much larger sample of 38,522 households
and 38,522 were successfully interviewed. For the purpose of this study, the sample

5 Noseleit (2014) investigates the relationship between fertility and self-employment for the European
Union and the non-EU countries, using parents’ preference for a mixed sibling-sex composition as an
instrument for the presence of children. The results show that women have a likelihood of becoming self-
employed when additional children are present in the household.
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is restricted to women aged 18 to 45, who are in childbearing and active labour
market participation age6.

The dependent is a dichotomous variable, which is women’s self-employment.
That is, it is a dummy variable that is equal to one if a woman reported being self-
employed during the interview and zero otherwise. To capture self-employment, the
following questions were asked during the interview: “Respondent works for (i)
family (ii) someone else (iii) self-employed.” A respondent is identified as self-
employed if option (iii) was selected conditioning on the respondent currently
working, which is the definition of self-employment used in the analysis. The
comparison group to the self-employed comprises women working for family
businesses and those employed by someone other than the family. The independent
variables used in the regression include the number/presence of children living at
home, woman’s age, age squared, marital status, having above primary education,
urban residence, religious dummies (Christian, Islam, and Traditionalist), and spouse
having above primary education.

Table 2 shows that about 80% of the respondents currently working reported
being self-employed, the average number of births per woman is 3.8, and about 7%
of the sampled women reported twin births, which corresponds to 2612. The average
women’s age is 32 years, and for the husband/partner, the average age was 44 years.
The average women’s age at first birth reported was 19 years.

Table 3 presents the test for equality of means of women’s characteristics by twin
birth status. Specifically, the descriptive statistics shows an investigation of the
difference between women that reported twin births (b1) and women without twin
birth (b0). The average number of children for women without twin births is 4, while
women with twin births have an average of 5 children. Ninety-eight percentage of
women without twin births reported having at least a child, while 99% of women
with twin births had at least a child. Moreover, 80% of the women without twin

Table 1 National
unemployment rates
(2000–2010)

Year Unemployment rates

2000 13.1

2001 13.6

2002 12.6

2003 14.8

2004 13.4

2005 11.9

2006 12.3

2007 12.7

2008 14.9

2009 19.7

2010 21.1

National Bureau of Statistics (2010)

6 This study restricts the sample to women of this group because they are in the age category most likely to
have young children and prone to making labour market decisions. Also, women with missing twin births
information were excluded from the sample.
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births reported being self-employed, and on the other hand, 81% with twin births
were self-employed.

For the age at first birth, women with twin births reported have a slightly lower
age at first birth of 19.51 years compared to women without twin births that reported
an average of 19.24 years. Whilst women without twin births reported an average
current age as 33.12 years, those with twin births reported an average of 37.56 years.

Table 4 presents descriptive statistics of women’s labour market characteristics by
number of children status (married women with no children vs married women with
children). In line with the theoretical postulation, women with children are more
likely to be self-employed compared to women without children; with 79% of
women without children reported being self-employed, while 80% of women with
children were self-employed. For wage-employment (paid-employment), and ~8% of
the women with and without children were engaged in wage-employment. Also, 11%
of the women were engaged in family business. Another indicator of labour market
participation, which is working full-year shown in Table 4 supports the hypothesis
that women with children are less likely to work full-year (work intensity).

3.1 Empirical methodology

The objective of this study is to investigate the causal effect of the number of
children on women’s self-employment. To estimate the effect of the number of

Table 2 Summary statistics
Variable Mean Standard deviation

Twin births 0.07 0.26

Number of children 3.77 2.16

Number of children under 5 years 1.56 1.32

Has at least a child 0.98 0.12

Self-employed 0.80 0.40

Wage employed 0.08 0.28

Work at family business 0.11 0.31

Age of woman 32.45 8.44

Woman’s age at first birth 19.49 4.43

Above primary education 0.34 0.47

Currently married 0.91 0.28

Urban residence 0.34 0.50

Religion-Christian 0.46 0.50

Religion-Islam 0.42 0.30

Religion-Traditionalist 0.01 0.12

Religion-other 0.02 0.13

Age of partner/husband 43.79 11.76

Partner education above primary 0.44 0.49

Observations 37,314

Source: Author’s computation using the Nigerian 2008 and 2013
DHS data
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children on women’s self-employment decision, we estimate the following equation:

yit ¼ β0 þ β1nit þ X′
itδ1 þ Z ′

itδ2 þ εit ð1Þ

where yit is a binary outcome indicating woman i in time t being self-employed,
which takes a value of one if self-employed and 0 otherwise7. β1 is the coefficient of
interest, which captures the effect of fertility or number of children. X is a vector of
maternal characteristics such as age, age-squared, education above primary educa-
tion, and marital status; while Z is a vector of husband’s and other household’s
characteristics such as age of husband, husband’s education above primary educa-
tion, and religion. εit is an error term.

Table 5 presents the OLS results using dummy variables to denote the number of
children. With 0 used as the reference point, number of children was in the cate-
gorical variables 1, 2, 3, 4 and 5. The results suggest positive association between
number of children and the likelihood of self-employment. Specifically, having two
children is associated with the likelihood of self-employment by 3.8 percentage
points. Also, having five children and above is associated with the likelihood of self-
employment by 6.8 percentage points. These results lend credence to the hypothesis
that number of children is often correlated with the desire for women to seek self-
employment.

Table 3 Women’s characteristics by twin birth status

Women’s characteristics Twin birth (b0) Twin birth (b1) Test b0−b1= 0

Number of children 3.65 (0.01) 5.25 (0.04) −1.59*** (0.04)

Has at least a child 0.98 (0.00) 0.99 (0.00) −0.11*** (0.00)

Self-employed 0.80 (0.00) 0.81 (0.01) −0.00 (0.01)

Wage employment 0.09 (0.00) 0.08 (0.01) 0.01 (0.01)

Age of woman 33.12 (0.04) 37.56 (0.13) −4.43*** (0.16)

Woman’s age at first birth 19.51 (0.02) 19.24 (0.08) 0.26*** (0.08)

Above primary education 0.34 (0.00) 0.31 (0.01) 0.03*** (0.01)

Currently married 0.91 (0.00) 0.91 (0.01) −0.00 (0.01)

Urban residence 0.34 (0.00) 0.33 (0.01) 0.01 (0.01)

Religion-Christian 0.47 (0.00) 0.44 (0.01) 0.03*** (0.01)

Religion-Islam 0.41 (0.00) 0.44 (0.01) −0.03*** (0.01)

Religion-Traditionalist 0.10 (0.00) 0.1 (0.01) 0.00 (0.01)

Religion-other 0.02 (0.00) 0.02 (0.00) −0.00* (0.00)

Age of partner/husband 43.45 (0.06) 48.03 (0.22) −4.58*** (0.24)

Husband above primary education 0.44 (0.00) 0.39 (0.01) 0.04*** (0.01)

Woman on wage-employment 0.09 (0.00) 0.08 (0.01) 0.01 (0.01)

Observations 34,546 2768

Standard errors are in parentheses

***p < 0.01, **p < 0.05, *p < 0.1

7 The comparison group is women employed (working) either in family businesses or employed by
someone else.
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Based on Eq. (1), the OLS estimates are consistent only if the number of children
(fertility) is not correlated with the error term, which is likely not the case in this
framework from Eq. (1). To address the possible endogeneity of the number of
children, we use twin births as an instrument for the number of children. The choice
of twin births as an instrument is consistent with studies on fertility and household
outcomes (for example, Rosenzweig and Wolpin 1980a; Bronars and Grogger 1994;
De Jong et al. 2017; Jacobsen et al. 1999; Zhang 2017).

The first stage of the IV estimation is as follows:

childrenit ¼ α0 þ α1Twinsit þ X′
itρ1 þ Z ′

itρ2 þ εit ð2Þ

Table 4 Women’s labour
market characteristics by number
of children

Women’s
characteristics

With no
children (b0)

With children
(b1)

Test b0−b1= 0

Self-employed 0.79 (0.02) 0.80 (0.00) −0.00 (0.02)

Wage-
employment

0.08 (0.01) 0.08 (0.00) −0.00 (0.01)

Worked
for family

0.11 (0.01) 0.11 (0.00) 0.01 (0.01)

Work full-year 0.76 (0.00) 0.71 (0.01) 0.05*** (0.02)

Observations 529 36,785

Standard errors are in parentheses. Work full-year refers to work
intensity

***p < 0.01, **p < 0.05, *p < 0.1

Table 5 OLS results of the
effect of fertility on self-
employment

Dependent variable Self-employment (=1)

Number of children

0 Reference

1 0.0171 (0.0180)

2 0.0379** (0.0176)

3 0.0611*** (0.0169)

4 0.0567*** (0.0181)

5 and above 0.0676*** (0.0160)

Control variables Yes

State fixed effect Yes

Year fixed effect Yes

The number of observations used in the regression is 37,314. Robust
standard errors are in parentheses and are clustered at the regional
level. Survey weights are used in all the regressions. Control variables
used in the regression include woman’s age, age squared, marital
status, above primary education, urban resident, religious dummies
(Christian, Islam, and Traditionalist; other religion is the omitted
category), and spouse’s education above primary education

***p < 0.01, **p < 0.05, *p < 0.1
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where childrenit
8is the number of children for woman i in time t. Twinsit is a binary

variable that equals to one if a woman reported having ever given birth to twins and 0
otherwise. Xit and Zit are vectors of control variables same as Eq. (1).

3.2 IV estimate: twin births as an instrument

The OLS estimate from the non-twins sample is likely not to have a causal inter-
pretation due to the endogeneity of fertility decision. Fertility is endogenous because
the decision to be self-employed could be influenced by unobserved factors such as
women’s autonomy, which can also affect women’s desire to have more children.

Following the study by Rosenzweig and Wolpin 1980a; Jacobsen et al. 1999;
Black et al. 2005; Rosenzweig and Zhang 2009; Zhang 2017, this study uses twin
births as an instrument for women’s fertility through an instrumental variable (IV)
estimation approach. The identification strategy used in this study relies on the
following assumptions: First, the exogenous variation in family size generated by a
positive external shock, in this case, twin births. Second, the exclusion restriction that
twin births is highly unlikely to be correlated with self-employment directly, except
through an increase in family size. According to Imbens and Angrist (1994), the IV
estimate can be interpreted as a Local Average Treatment Effect (LATE). This
identifies the treatment effect of an increase in fertility induced by twin births on
female self-employment.

However, it is important to note that recent studies have questioned the extent to
which twin births, particularly dizygotic twins, is a random event9 (Farbmacher et al.
2018). More specifically, it has been established that dizygotic twining depends on
factors such as maternal age, height, weight, race, and the use of fertility treatments
(Fauser et al. 2005).

Though it is not possible to determine from the DHS data whether the twin births
sample used in this analysis are predominantly either monozygotic or dizygotic
twins, this concern can be mitigated based on the following: First, dizygotic twins are
often associated with fertility treatments. The costs of fertility treatments are
expensive for an average Nigerian population and were introduced recently.
Therefore, only an insignificant part of the population of the high-income brackets
are likely able to afford fertility treatments in Nigeria. Based on this, fertility treat-
ments may not have significant impact on the number of twin births in Nigeria.

Moreover, according to Professor Osato Giwa-Osagie, who is the Coordinator of
The Assisted Fertility Centre at the Lagos State University Teaching Hospital,
Nigeria, there are 45 in vitro fertilisation (IVF) clinics in Nigeria, of which only five
are publicly owned, while private individuals or businesses own the rest. The average
cost of an IVF procedure is about 1.1 million naira (approximately US$3000).
However, US$3000 may be hard to come by in a country where two-thirds of the
population live on less than US$2 a day (Vanguard 2016). The high cost of IVF

8 The use of number of children as proxy for fertility is consistent. However, further estimations using a
dummy variable to denote presence of children, which is equal to one if a woman has at least a child and
zero otherwise, and the number of children younger than age five were carried out as robustness checks.
9 Existing evidence shows that, monozygotic (identical) twin births, on the other hand are often a random
event (MacGillvray et al. 1988; Tong and Short 1998).
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treatment and widespread poverty among Nigerians could lead to significant pro-
portion of the population not being able to have access to fertility clinics in Nigeria.
Considering this, we could argue for randomness or exogeneity of twin births in
Nigeria, which is being used as an instrument in this paper.

Second, from the descriptive statistics presented in Table 2, the average age at first
birth for women with twin births is 19.19 years. Women in this age category are less
likely to opt for fertility treatment because such procedures are common with women
that are not able to conceive naturally after some years of being married.

4 Results and discussions

Table 6 presents the first-stage regression results of the instrumental variable esti-
mation using twin births as an instrument for fertility. From Column 1, the coefficient
of the ‘twin births’ is positive and statistically significant at 1%. Specifically, twin
births significantly increase the number of children by 0.8955.

There is no evidence of weak instrument from the regression. The F-statistic is
above the Staiger and Stock (1997) rule-of-thumb conventional threshold of 10;
meaning that ‘twin birth’ is a strong determinant of the number of children. The
Kleibergen–Paap Wald rk F-statistic equals 84.03 and 14.06 for regressions invol-
ving Column 1 and Column 2, respectively.

Table 7 shows the results for the Reduced Form, OLS and 2SLS regressions.
Column 2 in Table 6 presents the OLS estimate, which suggests that each additional
child increases the decision to be self-employed by 0.73 percentage points. Column
3 shows results of the 2SLS estimate. It suggests that each additional child increases
the likelihood of a woman being self-employed by 3.4 percentage points. Exploiting
variation in the number of children that comes through the twin births, the 2SLS is
smaller than the OLS estimates. This finding is similar to evidence from Noseleit
(2014), who instruments fertility by parents’ preference for a mixed sibling sex-
composition for a sample of European Union and the non-EU countries respectively.

Table 6 First-stage OLS
regression results of the impact
of fertility on self-employment

Variable Number of children

Twin birth 0.8955*** (0.0376)

Control variables Yes

Kleibergen-Paap F statistic 84.03

Year fixed effect Yes

State fixed effect Yes

Observations 37,314

Robust standard errors are in parentheses and are clustered at the
primary sampling unit. Survey weights are used in all the regressions.
Control variables used in the regression include woman’s age, age
squared, marital status, above primary education, urban resident,
religious dummies (Christian, Islam, and Traditionalist; other religion
is the omitted category), and spouse’s education above primary
education

***p < 0.01, **p < 0.05, *p < 0.1
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4.1 Exploring mechanisms, channels and heterogeneities

Table 8 presents the results of the relationship between fertility and wage-employ-
ment, which has been identified in the literature as one of the potential mechanisms
through which fertility affect self-employment. Nigeria presents an interesting sce-
nario because a vast majority of employed women are self-employed and have many
children.

Column 3 in Table 8 presents the 2SLS estimates, which suggests that each
additional child decreases wage-employment by 0.66 percentage points. The estimate

Table 7 Results of the effect of
fertility on self-employment

Variable Reduced
form (1)

OLS (2) 2SLS (3)

Twin birth 0.0682***
(0.0160)

Number of
children

0.0073***
(0.0012)

0.0343**
(0.0176)

Control variables ✓ ✓ ✓

Year fixed effect Yes Yes Yes

State fixed effect Yes Yes Yes

Observations 37,314 37,314 37,314

Robust standard errors are in parentheses and are clustered at the
primary sampling units. Survey weights are used in all the
regressions. Control variables used in the regression include woman’s
age, age squared, marital status, above primary education, urban
resident, religious dummies (Christian, Islam, and Traditionalist; other
religion is the omitted category), and spouse’s education above
primary education

***p < 0.01, **p < 0.05, *p < 0.1

Table 8 Results of the effect of
fertility on wage-employment
−.0113635 .0008

Variable Reduced
form (1)

OLS (2) 2SLS (3)

Twin birth −0.0059
(0.0052)

Number of
children

−0.0114***
(0.0008)

−0.0066
(0.0057)

Control variables ✓ ✓ ✓

Year fixed effect Yes Yes Yes

State fixed effect Yes Yes Yes

Observations 37,314 37,314 37,314

Standard errors are in parentheses. Survey weights are used in all the
regressions. Control variables include woman’s age, age squared,
marital status, above primary education, urban resident, religious
dummies (Christian, Islam, and Traditionalist), and spouse’s educa-
tion above primary education

***p < 0.01, **p < 0.05, *p < 0.1
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is statistically insignificant and there is no evidence for the causal impact of children
on wage employment. This result is similar to evidence from Aguero and Marks
(2008).

Tables 9 and 10 explore heterogeneities in subsample by women’s age and
education. It has been argued in previous studies (see for instance, Carr 1996) that
women’s age and education are important predicators of women’s self-employment
status.

Table 9 investigates whether the effect of the number of children on self-
employment could be observed for women of different age categories. The sample
was restricted to women aged 18–30 years and 31–45 years, respectively. For women
aged 31–45 years, the 2SLS result suggests that additional children increase self-
employment by 1.23 percentage points.

One plausible explanation for women in age category 31–45 years sensitive to
self-employment is the likelihood of the number of children in the family to increase
with women’s age. The increase in the number will trigger the desire for self-
employment in order to balance work and family commitments.

Table 10 presents the results of the effects of fertility on self-employment for
women with different categories of education (no education or primary education

Table 9 Heterogeneity by woman’s age

Variable 18–30 years 31–45 years

OLS 2SLS OLS 2SLS

Number of children 0.0209 (0.0147) 0.0036 (0.0046) 0.0298* (0.0033) 0.0123** (0.0050)

Control variables ✓ ✓ ✓ ✓

Year fixed effect Yes Yes Yes Yes

State fixed effect Yes Yes Yes Yes

Observations 17,764 17,764 19,550 19,550

Standard errors are in parentheses. Survey weights are used in all the regressions. Control variables include
marital status, above primary education, urban resident, religious dummies (Christian, Islam, and
Traditionalist), and spouse’s education above primary education

***p < 0.01, **p < 0.05, *p < 0.1

Table 10 Heterogeneity by woman’s education

Variable No education or primary education Secondary education and above

OLS 2SLS OLS 2SLS

Number of children 0.0149 (0.0123) 0.0209 (0.0147) 0.0127* (0.0071) 0.0111** (0.0048)

Control variables ✓ ✓ ✓ ✓

Year fixed effect Yes Yes Yes Yes

State fixed effect Yes Yes Yes Yes

Observations 23,508 23,508 13,806 13,806

Standard errors are in parentheses. Survey weights are used in all the regressions. Control variables include
woman’s age, age squared, marital status, urban resident, religious dummies (Christian, Islam, and
Traditionalist), and spouse’s education above primary education

***p < 0.01, **p < 0.05, *p < 0.1
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and, secondary education and above). The results find no evidence for women in the
no education level category and the relationship between number of children and
self-employment. The results of the relationship between number of children and
self-employment are significant for women in the secondary education and above
category.

4.2 Robustness checks

Table 11 investigate the robustness check of the previous findings of this study using
alternative definitions of fertility.

In Table 11, the study uses total number of children younger than the age of five as
the measure of fertility. At this age, the care of young children is more rigorous,
therefore having younger children is likely to influence the decision of the mothers to
be self-employed. The 2SLS result shows that each additional child younger than five
years increases the probability of self-employment by 3.7 percentage points.

5 Summary and conclusion

Existing evidence shows that women having children are likely to be self-employed.
Being self-employed will enable women to achieve a balance between work and
family commitments. This paper used a pooled cross-sectional data from the 2008
and 2013 Nigerian Demographic Health Survey to investigate the causal effect of
fertility on women’s self-employment. The study used twin births as an exogenous
source of variation for the number of children in an instrument variables (IV)
approach to correct for potential endogeneity associated with fertility decision.

Consistent with evidence from Joona (2017), Noseleit (2014), Caceres-Delpiano
(2012), and Wellington (2006), the findings of the study reveal a positive relationship
between fertility and the probability of self-employment. The results of this study are
robust to the use of number of children younger than age five as an alternative
definition of fertility in the analysis.

Table 11 Effect of fertility on
self-employment using an
alternative definition of fertility

Variable OLS 2SLS

Number of children under
5 years

0.0051***
(0.0016)

0.0374**
(0.0181)

Control variables ✓ ✓

Year fixed effect Yes Yes

State fixed effect Yes Yes

Observations 37,314 37,314

Standard errors are in parentheses. Survey weights are used in all the
regressions. Control variables include woman’s age, age squared,
marital status, above primary education, urban resident, religious
dummies (Christian, Islam, and Traditionalist), and spouse’s educa-
tion above primary education

***p < 0.01, **p < 0.05, *p < 0.1
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The findings of this paper have important policy implications for Nigeria. There is
a need for the Nigerian government to identify constraints to self-employment and
design the necessary policies to promote its growth. Conducive environment for self-
employment to thrive could help women to balance family duties and participate in
the labour market through self-employment.

Acknowledgements I am grateful to two anonymous reviewers for the comments on the earlier
version of the paper.

Compliance with ethical standards

Conflict of interest The author declares that he has no conflict of interest.

Publisher’s note: Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

6 Appendix

Source: World Development Indicators, data for Nigeria

5.
5

6
6.

5
7

1960 1980 2000 2020
YEARS

Fertility Rate in Nigeria 1960-2015

References

Albrecht, J. W., Edin, P. A., Sundstrom, M., & Vroman, S. B. (1999). Career interruptions and subsequent
earnings: A Re-examination using Swedish data. Journal of Human Resources, 34, 49–52.

Aguero, J. M., & Marks, M. S. (2008). Motherhood and female labour force participation: evidence from
infertility shocks. The American Economic Review: Papers and Proceedings, 98(2), 500–504.

Aguero, J. M., & Marks, M. S. (2011). Motherhood and female labour supply in the developing world:
Evidence from infertility shocks. Journal of Human Resources, 46(4), 800–826.

Anderson, S., & Eswaran, M. (2009). What Determines Female Autonomy? Evidence from Bangladesh.
Journal of Development Economics, 90(2), 179–191.

Angrist, J. D., & Evans, W. N. (1998). Children and their parents' labour supply: Evidence from exogenous
variation in family size. American Economic Review, 88(3), 450–477.

Arai, A. B. (2000). Self-employment as a response to the double day for women and men in Canada.
Canadian Review of Sociology, 37(2), 125–142.

Azimi, E. (2015). The effect of children on female labour force participation in urban Iran. IZA Journal of
Labour and Development, 4(5), 1–11.

Becker, G. S. (1985). Human capital, effort, and the sexual division of labour. Journal of Labour Eco-
nomics, 3(1), S33–S58.

Benefo, K. D., & Pillai, V. K. (2003). Determinants of women non-family work in Ghana and Zimbabwe.
Canadian Studies of Population, 30(2), 389–406.

Besamusca, J., Tijdens, K., Keune, M., & Steinmetz, S. (2015). Working women worldwide. Age effects in
female labour force participation in 117 countries. World Development, 74, 123–141.

Does having children affect women’s entrepreneurship decision? Evidence from. . . 857



Black, S. E., Devereux, P. J., & Salvanes, K. G. (2005). The more the merrier? The effect of family size
and birth order on children’s education. Quarterly Journal of Economics, 120, 669–700.

Boden, R. J. (1996). Gender and self-employment selection: an empirical assessment. Journal of Socio-
Economics, 25(6), 671–682.

Bronars, S., & Grogger, J. (1994). The economic consequences of unwed motherhood: using twin births as
a natural experiment. The American Economic Review, 84(5), 1141–1156.

Browning, M. (1992). Children and household economic behaviour. Journal of Economic Literature, 30
(3), 1434–1475.

Budig, M. J. (2006). Intersections on the road to self-employment: gender, family and occupational class.
Social Forces, 84(4), 2223–2239.

Buvinic, M., & Gupta, G. R. (1997). Female-headed households and female-maintained families: Are they
worth targetting to reduce poverty in developing countries? Economic Development and Cultural
Change, 45(2), 259–280.

Buvinic, M., Das Gupta, M., & Casabonne, U. (2009). Gender, poverty and demography: an overview. The
World Bank Economic Review, 29(3), 347–369.

Caceres-Delpiano, J. (2012). Can we still learn something from the relationship between fertility and
mother’s employment?. Evidence from Developing Countries, Demography, 49(1), 151–174.

Canning, D., & Schultz, P. (2012). The economic consequences of reproductive health and family plan-
ning. The Lancet, 380(9837), 14–20.

Caputo, R. K., & Dolinsky, A. (1998). Women’s choice to pursue self-employment: the role of financial
and human capital of household members. Journal of Small Business Management, 36(3), 8–17.

Carr, D. (1996). Two paths to self-employment? Women’s and Men’s Self-Employment in the United
States, 1980. Work and Occupations, 23(1), 26–53.

Carrasco, R., & Ejrnæs, M. (2003). Self-employment in Denmark and Spain: Institution, Economic
Conditions and Gender Differences, Centre for Applied Microeconometrics, Working Papers no. 06,
University of Copenhagen.

Contreras, D., & Plaza, G. (2010). Cultural factors in women’s labour force participation in Chile. Feminist
Economics, 16(2), 27–46.

Cowling, M., & Taylor, M. (2001). Entrepreneurial women and men: Two different species? Small
Business Economics, 16(3), 167–175.

Cruces, G., & Galiani, S. (2007). Fertility and female labour supply in Latin America: new causal
evidence. Labour Economics, 14(3), 565–573.

De Jong, E., Smits, J., & Longwe, A. (2017). Estimating the causal effect of fertility on women’s
employment in Africa using twins. World Development, 90, 360–368.

Del Boca, D., Pasqua, S., & Pronzato, C. (2009). Motherhood and market work decisions in institutional
context: A European perspective. Oxford Economic Papers, 61, i147–i171.

Edwards, L. N., & Field-Hendrey, E. (2002). Home-based work and women’s labour force decisions.
Journal of Labour Economics, 20(1), 170–200.

Engelhardt, H., & Prskawetz, A. (2004). On the changing correlation between fertility and female
employment over space and time. European Journal of Population, 20(1), 35–62.

Fallon, P. R., & Lucas, R. E. B. (2002). The impact of crises on labour markets, household incomes, and
poverty: a review of evidence. World Bank Research Observer, 17(1), 21–45.

Farbmacher, H., Guber, R., & Vikstrom (2018). Increasing the credibility of the twin birth instrument.
Journal of Applied Econometrics, 33(3), 457–472.

Fauser, B. C., Devroey, P., & Macklon, N. S. (2005). Multiple birth resulting from ovarian stimulation for
subfertility treatment. Lancet, 365(9473), 1807–1816.

Feyisetan, B. J., & Bankole, A. (2002). Fertility transition in Nigeria: Trends and prospects: In Expert
Group Meeting on Completing the Fertility Transition. New York: [compiled by] United Nations.
Department of Economic and Social Affairs. Population Division. New York, NY: United Nations,
Department of Economic and Social Affairs, Population Division, 2004, 506–528.

Francavilla, F., & Giannelli, G. C. (2011). Does Family Planning help the Employment of Women? The
Case of India. Journal of Asian Economics, 22(5), 412–426.

Global Entrepreneurship Monitor (2013) Global Report.
Gronau, R. (1973). The Effect of Children on the Housewife’s Value of Time. Journal of Political

Economy, 81(2), 168–199.
Guo, R., Li, H., Yi, J., & Zhang, J. (2018). Fertility, household structure, and parental labour supply:

evidence from China. Journal of Comparative Economics, 46, 145–156.
He, X., & Zhu, R. (2016). Fertility and labour force participation: causal evidence from urban China. The

Manchester School, 84(5), 664–674.

858 J. B. Ajefu



Heath, R. (2017). Fertility at work: children and women’s labour market outcomes in urban Ghana.
Journal of Development Economic, 126, 190–214.

Herr, J. L. (2007). Does it Pay to Delay: Understanding the Effect of First Birth Timing on Women’s Wage
Growth, Manuscript. Berkeley, CA: University of California.

Imbens, G. W., & Angrist, J. D. (1994). Identification and estimation of local average treatment effects.
Econometrica, 62(2), 467–475.

Jacobsen, J., Pearce, J. W. III., & Rosenbloom, J. (1999). The effects of childbearing on married women’s
labour supply and earnings: using twin births as a natural experiment. The Journal of Human
Resources, 34(3), 449–474.

Joona, P. A. (2017). Are mothers of young children more likely to be self-employed? The case of Sweden.
Review of Economics of the Household, 15, 307–303.

Kale, Y., & Doguwa, S. I. (2015). On the compilation of labour force statistics for Nigeria. CBN Journal of
Applied Statistics, 6(1a), 183–198.

Kritz, M. M., & Makinwa-Adebusoye, P. (1999). Determinants of women’s decision- making authority in
Nigeria: the ethnic dimension. Sociological Forum, 14(3), 399–424.

Kuhn, P. J., & Schuetze, H. J. (2001). Self-employment dynamics and self-employment trends: a study of
Canadian men and women, 1982–1998. Canadian Journal of Economics, 34(3), 760–784.

MacGillvray, I., Samphier, M., & Little, J. (1988). Factors affecting Twining. In I. MacGillvray, D. M.
Campbell & B. Thompson (Eds), Twinning and Twins (pp. 67–97). New York, NY: Wiley.

MacPherson, D. A. (1988). Self-employment and Married Women. Economics Letters, 28(3), 281–284.
Maume, D. J. (2006). Gender Difference in Restricting Work Efforts because of Family Responsibilities.

Journal of Marriage and Family, 68, 859–869.
Miller, G., & Urdinola, B. P. (2010). Cyclicality, mortality, and the value of time: the case of coffee price

fluctuations and child survival in Colombia. Journal of Political Economics, 118(1), 113.
Mincer, J. (1962). Labour force participation of married women: a study of labour supply. In H. G. Lewis

(Ed.), Aspects of Labour Economics (pp. 63–101). Princeton: Princeton University Press.
Moghadam, V. M. (2004). Towards gender equality in the Arab/Middle East region: Islam. Culture, and

Feminist Activism, Human Development Reports. New York, NY: United Nations Development
Programme.

National Bureau of Statistics (2010). National manpower stock and employment generation survey for
household and micro enterprise (Informal Sector), NBS, Abuja, Nigeria.

National Manpower Board (1998). The Study of the Nigerian Labour Market: Selected Metropolitan
Areas, Manpower Study No. 33.

Noseleit, F. (2014). Female Self-employment And Children, Small Business Economics, 549–569.
Nwakeze, P. C. (1987). Female Labour Participation and Fertility in Nigeria, Fordham University,

Dissertation.
Okpala, A. O. (1984). Female Labour Force Participation and Fertility in Nigeria: A Study of Lagos,

Louisiana University, Dissertations and Theses, 3990.
Orbeta, A. (2005). Children and the labour force participation and earnings of parents in the Philippines.

Philippine Journal of Development, 32(1), 19–52.
Rosen, M. (2014). Children and family: a barrier or an incentive to female self-employment in Norway?

International Labour Review, 153(2), 337–349.
Rosenzweig, M. R., & Wolpin, K. I. (1980a). Testing the quantity-quality fertility model: the use of twins

as a natural experiment. Econometrica, 48(1), 227–240.
Rosenzweig, M. R., & Wolpin, K. I. (1980b). Life-cycle labour supply and fertility: causal inferences from

household models. Journal of Political Economy, 88(2), 328–348.
Rosenzweig, M. R., & Zhang, J. (2009). Do population control policies induce more human capital

investment? twins, birth weight and china’s one-child policy. Review of Economic Studies, 76(3),
1149–1174.

Schultz, T. P. (2009). How Does Family Planning Promote Development? Evidence From A Social
Experiment In Matlab, Bangladesh, 1977–1996, Unpublished.

Simoes, N., Crespo, N., & Moreira, S. (2016). Individual determinants of self-employment entry: what do
we really know? Journal of Economic Surveys, 30(4), 783–806.

Spierings, N., Smits, J., & Verloo, M. (2010). Micro and macro-level determinants of women’s
employment in six arab countries. Journal of Marriage and Family, 72, 1391–1407.

Sprague, A. (1988). Post-war fertility and female labour force participation rates. The Economic Journal,
98(392), 682–700.

Staiger, D., & Stock, J. H. (1997). Instrumental variables regression with weak instruments. Econometrica,
65(3), 557–586.

Does having children affect women’s entrepreneurship decision? Evidence from. . . 859



Tong, S., & Short, R. V. (1998). Dizygotic twinning as a measure of human fertility. Human Reproduction,
13(1), 95–2402.

UNDP (1995). Human development report 1995. Gender and human development. http://hdr.undp.org/
sites/default/files/reports/256/hdr_1995_en_complete_nostats.pdf.

UNDP (2013). Human development report 2013. The rise of the south: human progress in a diverse world.
http://hdr.undp.org/sites/default/files/reports/14/hdr2013_en_complete.pdf.

Vanguard (2016). LUTH Celebrates Birth of First IVF Baby. https://www.vanguardngr.com/2016/11/luth-
celebrates-birth-first-ivf-baby/.

Vere, J. P. (2007). “Having it all” no longer: fertility, female labour supply, and the new life choices of
generation. Demography, 44(4), 821–828.

Wellington, A. J. (2006). Self-employment: the new solution for balancing family and career? Labour
Economics, 13(3), 357–386.

World Economic Forum (2014). The global gender gap report 2014. World Economic Forum. http://
www3.weforum.org/docs/GGGR14/GGGR_CompleteReport_2014.pdf.

World Development Indicators (2015). World Bank, Washington D.C. http://databank.worldbank.org/data/
reports.aspx?source=world-development-indicators, retrieved 20 November 2017.

Yount, K. M., & Li, L. (2009). Women’s “Justification” of domestic violence in Egypt. Journal of
Marriage and Family, 71(5), 1125–1140.

Zhang, J. (2017). A dilemma of fertility and female labour supply: identification using taiwanese twins.
China Economic Review, 43, 47–63.

860 J. B. Ajefu

http://hdr.undp.org/sites/default/files/reports/256/hdr_1995_en_complete_nostats.pdf
http://hdr.undp.org/sites/default/files/reports/256/hdr_1995_en_complete_nostats.pdf
http://hdr.undp.org/sites/default/files/reports/14/hdr2013_en_complete.pdf
https://www.vanguardngr.com/2016/11/luth-celebrates-birth-first-ivf-baby/
https://www.vanguardngr.com/2016/11/luth-celebrates-birth-first-ivf-baby/
http://www3.weforum.org/docs/GGGR14/GGGR_CompleteReport_2014.pdf
http://www3.weforum.org/docs/GGGR14/GGGR_CompleteReport_2014.pdf
http://databank.worldbank.org/data/reports.aspx?source=world-development-indicators
http://databank.worldbank.org/data/reports.aspx?source=world-development-indicators

	Does having children affect women&#x02019;s entrepreneurship decision? Evidence from Nigeria
	Abstract
	Introduction
	Labour market context in Nigeria
	Data sources and empirical methodology
	Empirical methodology
	IV estimate: twin births as an instrument

	Results and discussions
	Exploring mechanisms, channels and heterogeneities
	Robustness checks

	Summary and conclusion
	ACKNOWLEDGMENTS
	Appendix
	References




