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ABSTRACT  

Females in Tanzania constitute more than half of both the total population and working 

age population and by extension should participate more in the labour force than men. 

However, labour force participation rate in Tanzania has always been higher among 

males than among females, fertility being among the causative factor. It is argued that 

higher fertility rate may reduce FLFP because less time is available to take care of 

children. Others also suggest higher fertility rate may increase FLFP to generate more 

resources to take care of children. It is for this reason; the study aimed at analysing 

fertility and its effect on female labour force participation in Tanzania for women aged 

15-49 years, thriving on the recent TDHS 2015-2016. In the first objective, the study 

analysed the determinants of fertility, employing the ZIP model to account for fertility 

of women without children. The study found that, education of a woman, marital status 

of never being in a union and not living together, wealth quintiles and media usage 

(radio and newspaper) had a negative effect on fertility of women with one or more 

children. Conversely, age, married women, contraceptive use, household size, rural 

place of residence had a positive effect on fertility of women with one or more children. 

Regarding women with zero births; contraceptive use, age, primary and higher 

educations had a significant negative effect while rural place of residence, richest 

wealth quintile and women never in a union showed a significant positive effect. In the 

second objective, the study analysed the effect of fertility on FLFP using IV probit 

model to control for the endogeneity of fertility in the labour force participation 

equation. The study findings showed that fertility negatively affects FLFP by 7.6 

percentage points. In addition, wealth quintiles, married marital status indicated a 

significant negative effect on FLFP. On the other hand, higher education, not living 

together with a partner, contraceptive use, age of a woman, rural place of residence, 

household size and access to media showed a significant positive effect on FLFP. Based 

on the findings, the study recommended at increasing education levels particularly 

higher education through establishing a re-entry policy to allow pregnant primary and 

secondary female students to be allowed to continue with their studies after giving 

birth. In addition, more investments on female menstrual hygiene, scholarship 

programmes on education should be made. Moreover, anti-discriminatory laws and 

bylaws should be enforced. Lastly, access to mass media (radios and newspapers) 

should be enhanced.  
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CHAPTER ONE 

INTRODUCTION  

1.1 Background of the study 

Over the last two centuries, the role of women has evolved from the one that 

undertakes only work at home to that which shoulders work both at home and in the 

labour market (Lim, 2017). The pioneering works of Becker (1965) and Mincer (1962) 

have paved way for numerous other studies on female labour force participation. 

However, despite an ongoing emphasis on the vital role played by women in the labour 

market, there has been a small decline in global female labour force participation rate 

over the past two and a half decades from 51.37% in 1990 to a historic low of 48.47% 

in 2018 as shown on figure 1 (World Bank, 2019). This suggest that, without proper 

policy measures female labour force participation rates will continue to fall over the 

coming decade, reaching a low of 45.9% in 2030 (Verick, 2018). 

Globally, existing laws restricts more than 2.7 billion women from having the same 

job selection as that of men (World Bank, 2018). By the year 2018, World Bank (2018) 

evaluated 189 countries and found that in 104 countries there are legislations that 

prevent females from working in particular employment. This is worse in 18 countries 

where husbands have a legal right of stopping their wives from participating in the 

labour force and in 59 countries where sexual harassment legislations in the workplace 

have not been established (World Bank, 2018). While the employment disadvantage 

that affects women has plenty of other potential reasons, fertility is one of the 

predisposing factors. For example, female labour force participation in Latin America 

and the Caribbean improved from 44.5 percent in 1995 to 52.6 percent in 2015 

primarily due to significantly reduced fertility (ILO, 2016). In terms of educational 

results, women are also vulnerable; the shift from school to childbirth negatively 

influences their labour market possibilities. For example, women covers two-thirds 

and 76 million (over 61%) of the world's 774 million illiterate adults and 123 million 

illiterate youths respectively and more young people achieve greater educational rates 

compared to females (UNESCO, 2018).  
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Statistics reveals that, women are far less probable to be involved in the labour force 

unlike their male counterparts (World Bank, 2019). According to (ILO, 2018), the 

worldwide participation rate of women in the labour force (48.5%) is lower than that 

of males (75%). In addition, the worldwide female's rate of unemployment (6%) as of 

2018 is also higher than that of men (5.2%). This corresponds towards unemployment 

ratio of 1.2 in 2018 among female and male and that the ratio is predicted to remain 

constant in developed nations and to increase in both developing and emerging 

countries by the year 2021 (ILO, 2018). In developing countries, women’s labour 

force participation is a coping mechanism in response to economic shocks that hit the 

household (ILO, 2016). It is for this reason; the top five countries with the highest 

female representation in the workforce are all in sub-Saharan Africa. Zimbabwe and 

Malawi lead the list with more than 52% of female share in the labour force, followed 

by Gambia (50.8%), Liberia (50.6%) and Tanzania (50.5%) (Fetterolf, 2017).  

In sub-Saharan Africa, female labour force participation rates exhibit an upward trend 

for the past two and a half decades with the rates being 60.23% in 1993 and 63.02% 

in 2018 as shown on figure 1 (World Bank, 2019). This increase could be due to the 

absence of or insufficient alternative income from social protection and persistent 

poverty not allowing the option of dropping out of work. However, more than 60% of 

all working-women in sub-Saharan Africa are employed in the agricultural sector, 

often concentrated in time and labour-intensive activities, which are unpaid or poorly 

remunerated which leaves them vulnerable to exploitation and low job security, which 

results to intensive poverty partly due to their exclusion in policy and support 

programmes (ILO, 2016).  

In East Africa, Tanzania has a higher employment-to-population ratio on all age and 

sex levels than the Eastern African averages with males having higher percentage than 

females (DTUC, 2018). Table 1 below shows that, the total employment-to-population 

ratio in Tanzania was 81% in 2017 compared to the eastern African average of 72% 

in the same year. The employment-to-population rate was 8% higher for Tanzanian 

men and 10% higher for Tanzanian women compared to the Eastern African average 

of men and women respectively. In addition, the youth employment-to-population rate 



3 
 

in Tanzania was 12% higher than the Eastern African average for both male youths 

and the total youth population, while being 13% higher for Tanzanian female youths 

over East African female youths.  

Table 1: Estimations of employment-to-population ratio in Tanzania and the 

Eastern Africa, Age and Sex distribution, 2017 

Sex  Age  Tanzania  Eastern Africa  

Total  Total 15+ 81 % 72 % 

 Youth 15-24  69 %  57 %  

Men  Total 15+ 86 % 78 % 

 Youth 15-24  72 %  60 %  

Women  Total 15+ 77 % 67 % 

 Youth 15-24  67 %  54 %  

Source: Danish Trade Union Council for International Development Co-Operation, 

2018 

In Tanzania, Female Labour Force participation rates exhibited a downward trend 

annually from 82.101% in the year 1990 to 81.704% in 2001 (World Bank, 2019). 

Following the decline, from the year 2002 to 2011 exhibited an annual increase in 

female labour force participation rates from 81.72% in 2002 to 81.98% in 2011.  

However, from the year 2012, Female Labour Force participation rates started falling 

annually to reach a historic low of 79.39% in 2018 as shown on figure 1. This is due 

to labour market constraints women face with teenage pregnancies being the leading 

cause followed by lack of formal education, violence against women and girls 

including those with albinism, Female Genital Mutilation, and HIV/AIDS (TDHS, 

2016).   
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Figure 1: Labour Force Participation rates 

 

Source: World Bank, 2019.  

1.2 Problem statement 

Female labour force participation is an imperative indication of the extent to which 

females are involved in economic activities of any country. Studying female labour 

force participation is not only an intellectual curiosity, but also matters strongly for 

women and the economies they live in. In this regard, the contribution of women is 

crucial to development because it boosts productivity, reduces income inequality, 

increases economic diversification, and other development outcomes (IMF, 2018).  

Females in Tanzania constitute 51.1% of the total population and 52.04% of working 

age population (NBS, 2018). This implies that women in Tanzania constitute more 

than half of both the total population and working age population and by extension 

should participate more in the labour force than men. However, over the past two and 

a half decades labour force participation rate in Tanzania has always been higher 

among males than among females (see figure 1). This is in spite of various government 

efforts geared towards rising females labour involvement including efforts related to 
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to breastfeed a child, as well as prenatal and postpartum free medical care for women 

entitled with maternity benefits (World Bank, 2019). One aspect that has not received 

much attention in Tanzania is the potential conflict between fertility and women as 

labour market participants. According to CIA (2017), Tanzania is among the countries 

with higher fertility rates (over 5 births per woman) being 16th highest in the world. 

While others view higher fertility rate may reduce female labour force participation 

because less time is available to take care of children (Becker, 1965). Others suggest 

higher fertility rate may increase female labour force participation to generate more 

resources to take care of children (Canning and Finlay, 2012).  

The association between fertility and female labour participation thus provides 

impetus to investigate their relationship. Furthermore, from the review empirical 

studies on fertility and labour supply in Tanzania (Philbert 2017; Chicoyo 2016; 

Lihawa 2016; Meshack 2015; Bugumba 2010; John 2009; Vavrus 2000), the 

relationship between fertility and female labour force participation has not been 

addressed. The study seeks to fill this gap by specifically analysing the fertility 

determinants and further investigating how they affect female labour participation in 

Tanzania thriving on the most recent Demographic and Health survey conducted in 

Tanzania 2015/2016.   

1.3 Research Objectives 

1.3.1 General Objective 

The general objective of this study was to analyse fertility and its effect on female 

labour force participation in Tanzania.  

1.3.2 Specific Objectives 

i. To examine the effect of socio-economic factors on fertility in Tanzania. 

ii. To examine the effect of fertility on female labour force participation in 

Tanzania 

1.4 Research questions 

i. What are the effects of socioeconomic factors on fertility in Tanzania?  

ii. What is the effect of fertility on female labour force participation in Tanzania? 
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1.5 Significance of the study 

The study will add to the already existing body of literature on female labour force 

participation. It will contribute to a greater understanding of the Tanzanian labour 

market conditions in general and how fertility affects female labour participation in 

particular, thus help to clear the ambiguous relationship that exists in theoretical 

literature between fertility and female labour force participation. In addition, since 

fertility-related behaviour such as spacing births, stopping childbearing and practicing 

contraception has important implications on labour participation behaviour: 

understanding the determinants of fertility and its effect on labour force participation 

will assist relevant authorities in designing programmes and policies that enhance 

greater female labour force participation. 

1.6 Organisation of the study 

The study is organised into six chapters. Chapter one introduces the study, statement 

of the problem, research questions and objectives, and the significance of the study. 

Chapter two reviews the theoretical and empirical literature on fertility and female 

labour force participation in Tanzania and around the world. Chapter three discusses 

the research methodology which includes research design, a theoretical framework 

used to model individual labour force participation decisions data collection methods, 

variables and their description, and the estimated model for analysis. Chapter four 

presents the findings of the study and chapter five discusses the findings. Lastly, 

chapter six concludes and gives out the policy implications. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

The chapter discusses both theoretical and empirical literature related to the study. 

Specifically, the study based on the theory of labour supply and the theory of human 

capital. These theories establish the link between socioeconomic and demographic 

factors that affect household fertility and their link to the various social economic 

development aspects including the female labour force supply. With regard to the 

empirical literature, the study reviewed studies on the socioeconomic and 

demographic determinants of fertility and their effect on female labour force 

participation. 

2.2 Theoretical Review 

2.2.1. Theory of Labour Supply 

Females’ decisions to participate in the labour force can be analyzed using the 

traditional neoclassical model (Pencavel, 1986). Based on the theory, an individual 

female’s decisions to participate in the labour market are affected by the time allocated 

for paid work and leisure. While paid work takes into account all income generating 

labour market activities that allows a female to spend on consumer goods; leisure 

includes non-income generating activities that maximizes an individual female’s 

utility.  

Therefore, female labour force participation decision is made when an individual 

female maximizes her utility subject to time and budget constraints (Pencavel, 1986). 

It is for this reason; a woman has to choose the optimal level of paid work and leisure. 

The representative individual's utility function may be written as: 

𝑈 = (C, V; 𝐴, 휀)  (2.1)  

Where: U = Utility. 

C = A composite consumer good (normal good) that measures real 
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income. 

V= Leisure, assumed to be a normal good. 

A = Observed characteristics, such as an individual female’s age, 

marital status and place of birth. The inclusion of A recognizes 

that individuals differ from each other in ways that are 

observed. 

ε = Unobserved characteristics, including tastes and motivation. The 

inclusion of ε recognizes that individuals differ from each 

other in ways that cannot be directly measured by the 

researcher. 

Indifference curve and the marginal rate of substitution  

An indifference curve shows an individual female’s satisfaction levels or utility at 

various work and leisure combinations (McConnell et al, 2010).  

Figure 2: Indifference curve 

 

  

     
     
     
     
     
     
     
     
     
     
     

  

Source: Author’s own construction based on literature reviews 
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From the curve, units of consumptions or income are estimated on the vertical pivot 

whereas units of leisure time are measured on the horizontal axis moving from left to 

right. Points A, B, C and D denote combination of consumption and leisure time that 

yields the same satisfaction level (U0). 

Figure 2 above depicts several characteristics. First, it is sloping downwards implying 

the impossibility of holding utility levels constant whilst substituting consumer goods 

(C) for leisure.  In this regard, as the curve moves downwards from the left to right, a 

woman foregoes real income or the units of consumption (C) for more units of leisure 

(V) at the same level of utility. Second, it is convex to the origin implying an imperfect 

substitution between work and leisure and that a woman shares her time between paid 

work and leisure.  

The diminishing marginal rate of substitution measures the slope of the indifference 

curve. From the assumption of the law of diminishing marginal utility, figure 2 implies 

that, as more units of V are consumed, additional utility decreases. In this regard, the 

marginal rate of substitution diminishes following similar assumptions as shown 

below; 

 ∆𝐶  

∆𝑉
 = 

−𝑀𝑈𝑉 

𝑀𝑈𝐶
        (2.2) 

Third, the indifference curve for each individual does not intersect implying variations 

in the utility levels among individuals. These non-intersecting curves are alternatively 

known as indifference map. The higher the indifference curve, the higher the level of 

utility at various combinations of C and V. For instance, at U1 the level of satisfaction 

is greater than at U0. Lastly, the shape of an individual’s indifference curve depends 

on her preferences towards work and leisure. That is to say, a leisure lover, values 

leisure more than work and will have a steep indifference curves compared to a 

workaholic who will have a relatively flat indifference curve. Apart from preferences, 

other factors affecting the shape of the indifference curve include personal 

circumstances. For instance, a mother nurturing a young one may use the leisure time 

for childcare hence having a steep indifference curve.   
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Labour supply and allocation of time 

Labour supply theory views individual’s decisions to participate in the labour market 

as independent to others’. However, Becker (1965) concurs that the decisions of other 

members of a woman’s household such as her partner may largely influence her choice 

of participating in the labour market. According to Pencavel (1986), family 

membership and their responsibilities also affects female labour force participation 

decisions. The decision to participate in the labour market can therefore be viewed as 

a joint household decision rather than an individual one.  

To incorporate various employments of time and their impact on work supply choices, 

Becker (1965) broadened the neoclassical labour supply hypothesis. In Becker's 

framework of time allocation, the family is seen as both an economic division and as 

a unit that produces various levels of utilities (Lim 2017). Becker (1965) further 

argued that an individual can derive utility not from income and leisure but by 

spending her time on (1) labour market; (2) production activities within the household; 

and (3) consumption. Family unit consolidating merchandise with time can boost 

utility through the production of commodities that may incorporate kids, wellbeing 

and compassion (Becker, 1981). 

Extending the basic labour supply theory to include children 

A woman’s decision to participate in the labour market or not due to the presence of 

children can be incorporated in the basic labour supply theory (Becker, 1965). Since 

children provide satisfaction or utility to their parents, they are portrayed as 

consumption goods. On the other hand, children may be viewed as production goods 

due to their ability to generate incomes for their parents. According to Becker (1981), 

determinants of the demand for children include the quality of the children, their cost 

and supply, availability of income as well as taste for children. 

Becker (1981) further specified the following utility function for each family: 

U = U (f, q, Z1… Zm)       (2.3) 
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Where f is the total number of children, q is the quality of each child which includes 

the expenditure of each child, and Z1 … Zm are the various commodities consumed. 

Due to lack of good substitute for children, a single commodity Z is formed by 

merging different other commodities. The utility function in (2.3) may therefore be 

specified as: 

U = U (f, Z)        (2.4) 

Since each family’s decision to produce children is independent of other family’s 

decision but dependent of time available to the parents i.e. mothers time; market goods 

and services, the total costs of both producing children and child rearing differs across 

families. However, each family is subjected to a budget constraint. This can be 

specified as follows: 

𝑝f + 𝜋𝑧𝑍 = 𝐼        (2.5) 

Where 𝑝f and 𝜋𝑧 denotes prices of producing children (f), and commodity Z 

respectively, I stands for the family’s total income. This implies that, efficient amounts 

of 𝜋 and Z are therefore subject to the total budget available to the family. In this 

lookout, the marginal utility condition is specified below: 

 𝛿𝑈  

𝛿𝑓
 𝛿𝑈  

𝛿𝑧

 = 
𝑀𝑈𝑓 

𝑀𝑈𝑧
 = 

𝑃𝑓 

𝜋𝑧
       (2.6) 

The demand for children would depend on the family’s total income as well as the 

relative price of each child. Income being constant, if the price of producing children 

increases compared to other commodities, then the demand for children will decrease. 

Furthermore, the earning potential of a child through doing household chores, working 

in the family business reduce the net costs of having children and would lead to an 

increase in the demand for children. This helps to explain the variations in the number 

of children between urban and rural areas as well as between the developing and 

developed countries.  
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2.2.2. Human Capital Theory 

The human capital theory stresses that education level of a woman in general is 

assumed to exert a positive impact on her labour force participation as well as a 

negative impact of fertility rates. According to Mincer (1958) and Becker (1962), 

human capital theory is the baseline for any analysis that aims at explaining an 

individual’s education attainment. The theory suggests that, women with higher 

education levels are more likely to participate in the labour force compared to their 

uneducated counterparts, due to higher income aspirations that the educated women 

tend to have. In this regard, education levels strongly determine the expectations and 

income aspirations of people.  

The theory views education as an investment in human capital. High education results 

into higher wages from work that increases the opportunity cost of leisure (Kaufman 

and Hotchkiss, 2003). Becker (1981) argues that, as a woman’s education level goes 

higher up, her probability of participating in the labour force increases but her fertility 

rates will decrease. In this lookout, the society can increase the involvement of women 

in the labour market simply through increasing females’ education attainment or 

reducing their fertility rates.  

Ghez and Becker (1975) concur that, at the beginning of time t each individual is 

expected to have an initial endowment of human capital, 𝐻𝑡. This stock of human 

capital 𝐻𝑡 is assumed to be proportional to the real wage (w/p)t. This is further 

expressed as;  

(w/p) t = 𝑒𝑡𝐻𝑡       (2.7) 

Whereby, 𝑒𝑡 is the coefficient of proportionality. The coefficient gives the estimate of 

work performed for each capital unit per hour spent at work at a given time t. A 

combination of educational goods and time produces human capital as given by the 

following production function: 

ℎ𝑡 = ℎ (𝑁𝑡, 𝑋𝑡′)       (2.8) 

Where 𝑁𝑡, denotes time input, 𝑋𝑡denotes educational goods used to produce ℎ𝑡. 
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According to Leibowitz 1975; Becker and Tomes, 1986; Becker, 1962, 1994; 

Behrman and Knowles, 1999, females tend to make decisions to invest in human 

capital to a level where the private marginal benefits and costs of these investments 

are equal. On the other hand, Gertler and Glewwe (1990) argued that, parents tend to 

make decisions of investing on female child’s education if the opportunity cost of 

taking the child to school is greater than the actual costs of taking the child to school.  

2.3 Empirical Literature 

This section reviews literature related to the study in order to unfold the gap that 

should be filled. A number of empirical studies have been undertaken and various 

results have been found using different methodologies, variables and data sets. 

Totouom, Mboutchouang and Fotio (2018) investigated if education can be a 

successful apparatus to accomplish gender balance in labour force participation in 

Cameroon. The study used both multinomial and logit models with data acquired from 

the National Institute of Statistics in Cameroon. The findings showed that the negative 

impact of education on the likelihood of participating in the labour force just concerns 

the probability of labour force participation in the casual division. Conversely, the 

probability of working in the public and the private formal sectors is positively 

associated with the level of education. The study addressed the potential endogeneity 

of education in labour force participation but failed to address the effects fertility 

exerts on labour force participation. 

Habibov, Afandi and Cheung (2017) investigated the effect education exerts on the 

likelihood of an individual to be self-employed. The study was conducted in 29 

transitional countries using a cross-sectional design. Further, the study employed 

probit model but due to the potential endogeneity of education on female labour 

market participation it further used instrumental variable probit model to tackle the 

endogeneity problem. The discoveries demonstrated that, the propensity of being an 

individual to be self- employed is inversely affected by the level of education she 

possesses. The findings were similar in both models used (probit and IV probit). 

However, the study based on only university education making it difficult to 

generalize the findings to people with other education levels as it is additionally likely 
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that people with an increasingly adjusted portfolio of human and social capitals, and 

experiences as opposed to university education are bound to be self-employed. In 

addition, the study addressed neither the effect of education on other forms of labour 

force participation (such as being employed) nor the effects of fertility on female 

labour force participation.  

Kabubo-Mariara et al (2017) investigated the effect fertility has on employment status 

as well as the effect both early fertility and early marriage exerts on young women’s 

educational attainment in Kenya. The study further analysed the effect of early 

marriage and early fertility on education attainment using a two-stage residual 

inclusion model. I addition, the study analysed the effect of fertility on employment 

status using instrumental methods. The investigation utilized instrumental methods to 

analyse the effect of fertility on employment status. The results indicated that there is 

a negative relationship between fertility and young women’s probability of 

participating in the labour force. Moreover, early marriage and childbirth restraints 

education accomplishments of the younger women. Results additionally point at the 

significance of controlling not only for the endogeneity of fertility in the labour market 

transitions but also that of early marriage as well as early childbirth in education 

attainment. The current study endeavoured to control for the potential endogeneity of 

fertility on female labour force participation equation.  

Klasen (2017) explained uneven female labour force participation levels and trends in 

developing countries. The study relied mostly on micro studies that have estimated 

reduced form models of female labour force participation for different years, using 

labour force and living standards measurement surveys. The results of the study 

proposed that a decline in the levels of economic growth and fertility coupled with 

increases in the female education attainments does not really convert into 

proportionate increments in female labour force participation. However, by focusing 

on a micro study using the sex ratio of the first two children as an instrument for 

whether couples have a third child, the study did not properly address the effect of 

fertility on female labour force participation as the evidence is particularly focused on 

the employment effect of moving from 2 to 3 children.  
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Lim (2017) conducted a study that focused on the effect of education and fertility on 

women’s involvement in the job market. The study used information from many 

previous people and residential censuses in Malaysia. In addition, in analysing the 

causal impact of fertility on women's labour-force involvement, the research 

considered the behaviour of females from various racial communities within the same 

labour industry structures. Methodologically, the endogenous nature of fertility and 

education in the analysis of labour involvement was taken into consideration. The 

study employed various instruments to deal with the endogenous nature of both 

fertility and education. For instance, sibling sex compositions, male child preference, 

as well as multiple births were used as instruments for fertility. In addition, the study 

employed the 1990s Malaysian higher education reform as an instrument for 

education. The findings of the study indicated that, as women’s education levels 

increase there is a positive casual effect on their labour involvement. Furthermore, 

using instrumental variables approach, the study found there is a negative causal effect 

of the total number of children ever born to a woman on their labour market 

involvement. Although the findings are relevant and have its empirical merit, they 

have data limitations. In spite of the availability of the year 2010 dataset, the study 

based its discussions using the datasets for the years 1970, 1980, 1991 and 2000. With 

the changes in patterns of life, this makes difficult to generalize findings to the current 

population.  

Schulze et al (2017) investigated the effect of fertility on mothers’ labour supply from 

the year 1787 to 2014. The study based on an aggregated informational collection of 

429 censuses and surveys, of 101 nations and 46.9 million moms, utilizing the 

International and U.S. IPUMS, the North Atlantic Population Project, and the 

Demographic and Health Surveys. Utilizing twin births and same gendered children 

as instrumental factors, it had three principle discoveries. First, the effect of fertility 

on labour participation is small and normally indistinct from zero at low-income 

dimensions and enormous and negative at more elevated income levels. Second, the 

effects were surprisingly consistent across time. Lastly, the outcomes are inline to a 

variety of demographic characteristics and methodologies. Moreover, the study 

findings seems to be in line with the theory of labour supply which incorporated the 
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number of children a woman has to the static labour-leisure model. Furthermore, the 

study appears to show a relationship not only across various time series but also among 

developed and developing countries. However, while its sample contained women 

aged 21 to 35 with at least two children that are less than 18 years old, the current 

study widened the sample age group to consider women aged 15-49 years. 

Furthermore, fertility did not base on children less than 18 years but rather included 

the total number of children given birth by a woman. 

Skadsen (2017) analysed fertility and female labour force participation using an 

international unbalanced panel data of 125 counties from all regions and varying 

development levels. Using contraceptive legislature by a country as an instrumental 

variable the study found out that fertility acts as an inhibiter to the labour force for 

women when instrumented with legal access to sterilization as a form of contraception. 

This implies that when permanent forms of contraceptives are legal and available more 

women are able to participate in the labour force. This is because legal permanent 

forms of birth control allow women to be more confident when planning for or 

avoiding pregnancy. However, the findings do not strongly address the impact fertility 

has on female labour force participation. Furthermore, better instruments for fertility 

that capture the access portion of contraceptives for those that need/want to use it could 

have been used. 

Philbert (2017) examined the determinants of youth unemployment in Tanzania 

utilizing the Tanzania integrated labour force survey of 2014. In analysis of youth 

unemployment, the study employed a logit model. The discoveries demonstrate that 

being married, male head of the family unit, availability of paid and self-employed 

members in the household, remarkably diminished the likelihood of youths being 

jobless. In addition, youth's education level and urban place of residence expands the 

likelihood of youths being jobless. Further, the findings demonstrated that the 

probability of unemployment increases with age. The investigation recommended that, 

the government may need to enhance gender equity in access to education, training 

and employment in order to reduce high unemployment among youth women. 
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However, the study failed to account for the nature of the gender gaps in employment 

and how fertility affects female labour force participation.  

Chicoyo (2016) replicated a study by John (2009) to investigate the socio-cultural 

determinants of fertility in Morogoro district. A similar study was also done by 

Meshack (2015) which examined the influence of socio-cultural factors on fertility 

among women in Arusha district using data obtained from four villages whereby each 

village a sample of 18 respondents; each with at least 3 children were randomly 

selected making a total of 72 respondents. The aforementioned studies found that 

socio-cultural determinants are positively associated with fertility. The findings of the 

studies further indicated that, among the causes for higher fertility is the male child 

preference by women in the study area. In addition, they still have the notion that, 

many children not only guarantee security but they also provide help during old ages 

and in domestic activities. In addition, having many children is important for family 

prestige and reduces mortality risks. However, these studies did not address the 

relationship between fertility and female labour participation. Furthermore, they were 

regional studies hence generalization of their findings countrywide could be difficult. 

This necessitates the need to conduct a countrywide study. Methodologically the study 

the studies neither treated fertility as count variables nor considered the fertility of 

women with zero births, which necessitates the current study to bridge the 

methodological gap. 

Lhawa (2016) analysed fertility and its effects on health among mothers and children 

in Tanzania. The study used data from the Tanzania demographic and health survey 

of the year 2010. In the analysis of fertility, the study employed Zero inflated Poisson 

model due to the presence of women who are fertile but for various reasons are yet to 

have a child. The study found that age, the use of contraceptives, marital status, place 

of residence as well as the access and use of media (radio and newspapers) were 

among the important determinants of fertility. In examining the effect fertility exerts 

on the health of mothers and children, the study employed various data analysis 

models. These models were the ordinary least square model, probit model, the 

instrumental variable models (both the IV regression and Probit) and the control 
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function approach. The study found that, fertility reduces the likelihood of a woman 

to become underweight while it increased the likelihood of a child to become stunted. 

This is through reducing both the body mass index and height for age z-score for 

mothers and children respectively. The study significantly contributed to the body of 

knowledge methodologically by properly treating fertility as a count variable in its 

analysis and considering that it is possible for a woman to have zero children. 

Furthermore, the study controlled for the potential endogeneity and heterogeneity 

problems that could arise when examining the effect of fertility on mothers’ and 

children health. However, the relationship between fertility and mothers’ labour force 

participation was not addressed in the study which necessitates the current study to be 

conducted to bridge this gap. 

Baranowska (2016) examined the differences in the effect of fertility on female labour 

force participation across Europe. By employing 2SLS instrumental variable model 

the study used multiple births as instruments and assumed exogeneity of family size. 

Furthermore, the study employed techniques that not only concentrated on single 

countries but also accounted for the endogenous nature of family size. The study 

findings suggested that female labour force participation decisions are inversely 

related to fertility. These results were significant in the nations of western and western 

Europe (the Czech Republic, Poland, the Slovak Republic, Romania, Bulgaria, 

Slovenia, Norway and Latvia), excluding Nordic nations (Denmark, Finland and 

Norways), where their fertility impacts were insignificant. Similar to the study, Boca 

et al (2004) investigated labour supply and fertility using logit model. The study 

thrived on the ECHP (European Community Household Panel) data for the years 

1994-2000, merged with regional data on the available labour market opportunities in 

the households’ environment.  The findings indicated that, when controlling for 

personal, family and available environmental characteristics, Italian women’s labour 

market participation rates are lower than that of France and U.K. The findings further 

showed that educational differences are vital in explaining the differences. In this 

lookout, labour participation rate for Italian women would increase from 48.9 to 

56.5% whereas the fertility rate would increase from 4.2 to 4.6% if they had the same 

education levels as their U.K. counterparts. Furthermore, the study accounted for some 
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important omitted factors, such as fecundity, tastes, and other individual and marriage 

specific traits, which are important factors in explaining the decision to have children 

and unobservable to researchers. However, both studies by Baranowska (2016) and 

Boca et al (2004) restricted their samples to capture mothers aged 18–35 and 21-45 

respectively. The current study widened the sample age group to consider women aged 

15-49 years. 

Baye and Sitan (2016) examined the causes and child health consequences of maternal 

fertility choices in Cameroon using the 2004 Cameroon Demographic and Health 

Survey (DHS) and the control function econometric approach. The results showed that 

women with twins have higher fertility and that maternal fertility exhibited a negative 

and significant effect on child health. However, the study focused mainly on the effect 

of fertility decisions on child health in Cameroon and very little being done on how 

the fertility decisions affect female labour force participation.  

Gondwe (2016) used panel data to examine the role of education in poverty reduction 

identified through the labour market. The study recommended that addressing data 

inconsistencies helps enhance data quality and reliability. In addition, since the labour 

market in Malawi is not homogeneous, the study differentiated formal employment 

from informal employment. This is to capture self-employment activities and non-

farm business enterprises in the analysis. The results of the study indicated that 

schooling is a healthy investment and that income increases with educational rates. 

Interestingly, women have greater educational yields than men with comparable 

abilities do. Furthermore, the results showed that in non-farm enterprises, education 

externalities exist and play an important role. However, the study did not address the 

effect of fertility on female labour force participation.  

Katrina and Pilitro (2016) examined the link between fertility and married female 

labour participation of women in the Philippines. The study employed instrumental 

variable (IV) probit regression. The study further, utilized data from the 2013 

Philippines Demographic and Health Survey. The findings of the study after first stage 

regression analysis demonstrated that couple's age and fertility are positively related. 

Similarly, the results after the second stage regression analysis indicated that, the 
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likelihood of a married woman to participate in the labour force increases with an 

increase in the number of children. However, the study only took into account the 

labour participation of married women; the current study addressed labour force 

participation of women of other marital statuses as well. 

Prasetyoputra, Irianti, and Sasimartoyo (2016), attempted to test the relationship 

between fertility and female labour force participation using the 2012 Indonesia 

Demographic and Health Survey. In the study, three forms of regression models were 

used, the simple probit, multivariate and the endogenous probit. As an affiliation test, 

the last model used the average marginal effect (AME). The research showed that 

females with reduced fertility are more likely to be in the workforce, and therefore 

family planning could boost the opportunity for females to work. This in addition can 

enhance the financial survival of a woman’s family. Regarding statistical analysis, the 

study suggested that, the use of ordinary probit regression model might underestimate 

the association between fertility and probability of woman being in the labour force; 

therefore, it encouraged the use of instrumental variables approach for better results. 

Thus, this study thrived on the use the instrumental variables approach.  

Sankwa (2016) conducted a study on the determinants of female labour force 

participation in Zambia. The study employed the Logit Model to analyse secondary 

data from 2014 Zambia Demographic and Health Survey. The results suggested that 

an increase in age, education influence women to join the labour force. In addition, 

ownership of land and having children aged less than five years also encourage them 

to engage in the labour market. Conversely, increasing the number of household 

members and ownership of television affected female labour force participation 

negatively. Furthermore, women who are Non-Catholics are less likely to participate 

in economic activities. However, the study did not account for the endogenous nature 

of fertility in the labour force participation. Furthermore, the study restricted its 

sample to include women with children aged less than five years. The current study 

will widen the sample group to take into account not only the total number of children 

a woman ever gave birth to them but also the fertility of women who never gave birth.  
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Azimi (2015) estimated the effect of fertility on labour force participation of mothers 

in urban Iranian areas. The study used sex composition of children as an instrument 

of fertility in the labour force participation equation. The study obtained its data from 

the Iranian Household Income and Expenditure Survey (1994–2003). In its analysis, 

the study categorized the sample in three subgroups of households with one or more 

children, followed with household with more than one child and lastly households 

with more than two children. The findings indicated that, in Iran the effect of fertility 

on female labour force participation was insignificant. However, by restricting the 

sample to women aged between 20–35 years whose oldest child is younger than 18 

years and by excluding polygamous families from the sample, the study findings 

become difficult to generalize to other women. The current study bridged this gap by 

including women of reproductive age of 15-49 years and included all children that 

were born by a woman. 

De Jong and Abiba (2015) estimated the casual effect of fertility on women’s 

employment in Africa. Data was drawn from 248,000 married women living within 

242 districts of 26 African countries. The study found out that the number of young 

children, instrumented by twin births, is negatively associated with women’s 

participation in formal (non-agricultural) employment, thus indicating a causal effect 

of fertility on African women’s employment possibilities. The study not only focused 

on fertility but it successfully incorporated the interactions between the family 

planning outcome, education and urbanization in its model to find out which 

alternative is mostly in line with the situation of African women. However, by 

restricting the sample to include only married women aged 18-45 years old and using 

having children aged below or equal to six years as an indicator of fertility it becomes 

difficult to generalize the findings to women with children above 6 years who may 

affect the female labour participation decisions.  

Bjorn (2014) conducted a study on fertility, agricultural labour supply and production 

in Uganda. The study used a two-stage least squares (2SLS) approach to estimate for 

the causal effect of fertility on agricultural labour supply and associated agricultural 

production within the household. The study employed instrumental variable (IV) 
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methods with the sex of offspring was used to determine the exogenous component of 

fertility at the household levels an instrument. The study findings indicated that 

fertility has a substantial negative effect on the household’s decision to allocate 

personnel in subsistence agriculture. The study findings further suggested, households 

with lower fertility spends more of their time in doing land preparation and weeding. 

Furthermore, the study found that effect of fertility on agricultural productivity was 

insignificant. However, the study only based on young households where the woman 

is aged between 16 and 32 years old, this limits the extent to which the study findings 

can be generalized. For instance, in older households where the mother has reduced 

fertility, she may have more time to work in agricultural activities.  

Maingi (2014) used data from Kenya Demographic Health Survey 2008-2009 to 

identify the determinants of females labour force participation. Since fertility is 

potentially endogenous in labour force participation equation an attempt was made to 

instrument for fertility. However, the instrumental variables used were found to be 

weak. Therefore, the study employed a probit model that was estimated using 

maximum likelihood method. Results indicated that fertility and higher education 

attainment increased the probability of women participating in the labour force. 

However, the findings of the study findings are more likely to be biased due to the 

failure of accounting for endogeneity of fertility caused by inability of acquiring 

stronger instruments. 

Olowa and Adeoti (2014) investigated the impact of women's educational attainment 

on their decisions to participate in the labour market in rural Nigeria. By relying on 

information from the 2009/2010 National Living Standard Survey (NLSS) gathered 

by the Nigeria Statistics Bureau (NBS) through field survey, the findings of the study 

indicated that female education levels significantly affects their labour force 

participation rates. In addition, fertility and health status’ effect on women labour 

participation was found to be negative but statistically significant. Since education and 

involvement of women in labour are determined concurrently, the research employed 

family variables as instruments to control for endogeneity and further used control 
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function approach to control for heterogeneity. However, the study did not address the 

endogeneity of fertility on labour force participation equation. 

Namubiru (2014) examined the effect of poverty on health status in Uganda. Health 

status was based on fertility and child nutritional status. The study involved the 

analysis of the two merged datasets of demographic and health survey 2006 and the 

national household survey 2005/2006 both from Uganda. In analysing the effect of 

poverty on fertility, the study employed a richness of data analysis models. First the 

ordinary least square and the Zero inflated Poisson were used. However, the study 

acknowledged that, there might be an endogeneity and heterogeneity problem arising 

from the relationship between fertility and wealth. In this regard, the study employed 

the instrumental variable model and control function approach to tackle the problems 

of endogeneity and heterogeneity respectively. In the analysis of the effect of poverty 

on child nutritional status, the study employed ordinary least square method and the 

probit model. The study again acknowledged the potential endogeneity and 

heterogeneity of wealth index in the wealth-child nutritional status. The study further 

employed instrumental variable and instrumental variable models to account for the 

endogeneity and the control function approach to account for the heterogeneity 

problems. 

Bbaale (2014) used the Demographic and Health Survey 2006 to examine the 

relationship between female education and labour force participation and fertility rates 

for Uganda. The study findings suggested that female education, especially at the 

secondary and post-secondary school levels, reduces fertility and increases the 

likelihood of females being engaged in the labour force. In addition, the findings found 

that, despite the near universal knowledge of family planning methods in Uganda and 

the importance of contraceptives in fertility reduction, their usage is limited to less 

than half of the women in Uganda. However, the study did not consider the 

endogeneity of fertility on female labour force participation decisions.  

Fang et al, (2013) used data on 2,355 married women from the 2006 China Health and 

Nutrition Survey to assess how female employment affects fertility in China. Using a 

two-stage residual inclusion of Poisson model that controls the endogeneity of 
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employment status, the estimates revealed that off-farm employment lowers fertility 

for Chinese women. However, the study excluded from the sample farm employment 

and all kinds of informal employment including part time employees. 

Boateng et al (2013) analysed the determinants of the participation of females in 

Ghana’s labour market, emphasizing the role of fertility and education for both urban 

and rustic occupants. The study used data drawn from the Ghana Living Standards 

Survey (GLSS 5). Employing a logistic regression, the study found that women with 

primary and tertiary education have a greater tendency to participate in the labour 

market compared with those without education. Furthermore, the study findings 

indicated a significant and positive marginal effect of fertility on the labour market 

participation of women. The study further considered the role of women in self-

employment and/or informal sector where women are able to combine work and home 

production. In addition, the study found that female labour force participation and 

women’s health are positively related. However, the study did not address the 

endogeneity of fertility on female labour force participation. 

Kuepié and Saïdou (2013) examined the impact of fertility on the socioeconomic 

status of households in Cameroon, Mali and Senegal. Using Ordinary Least Square 

method and twin births and reported infertility as instruments, the study findings 

showed that fertility has a negative impact on the socioeconomic status of women. 

The negative effect turned out to be strongest in Cameroon and Senegal, and weaker 

in Mali. The study however aimed at measuring the effect of fertility on 

socioeconomic status and thus did not consider the effect of fertility on the 

socioeconomic performance of the household members for instance labour force 

participation particularly of women. 

Norehan, Bakar, and Hussin (2013) investigated both the correlation and causality 

effect of fertility and female labour force participation in Malaysia and few selected 

Asian countries including Singapore, Thailand, Indonesia, the Philippines and 

Vietnam. The research employed a panel analysis from 1995 to 2009. There were 

blended correlations results between regression factors in the sampled nations, but 

neither proved a powerful correlation. Furthermore, the results on causal analysis have 
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shown that primary education as well as spending on health in all sampled nations 

does not granger-cause fertility. Furthermore, in all sampled nations, life expectancy 

at childbirth, work turnout and self-employment also did not granger-cause fertility. 

However, the study found unidirectional causality, which runs from fertility rate to 

primary education, life expectancy at birth and labour participation rate. 

Kuepie and Tenikue (2012) examined the effect of the number of siblings on education 

in sub-Saharan Africa. The study used a two stage least square approach and birth of 

twins as instrumental variable. The study used a dataset of Demographic and Health 

Survey data from 20 sub-Saharan countries to accommodate the rareness of the birth 

of twins. The findings indicated that, the number of siblings and the schooling in 

families with at least four or five children have an inverse but significant relationship. 

In smaller families and larger families, the effect is negative but not significant. 

Furthermore, an exogenous fertility increase significantly hinders human capital 

accumulation. However, the study did not address the effect of fertility on female 

labour force participation.  

Pacchioti (2012) analysed the economic, legal and statistical dimensions of gender 

equality in the labour market, with particular emphasis on the situation in Tanzania. 

The research used the 2006 Tanzania Integrated Labour Force Survey (ILFS) to 

provide the information required to analyse gender-specific salary determinants. The 

research discovered that wage disparities are mainly related to the features of the 

workforce, rather than variations in human capital. Furthermore, results indicated that 

more than 40% of the sex salary difference was not clarified by observable factors, 

but potentially by the presence of discrimination and nepotism in the labour sector in 

Tanzania, that keeps females in reduced income industries and employment. However, 

the study did not analyse the gender-specific work preferences as well as how fertility 

affects female labour force participation decisions.   

Rondinelli and Zizza (2011) conducted a study on (None) persistent effects of fertility 

on female labour supply. The study thrived on the 2008 survey on household income 

and wealth data drawn from the bank of Italy. The research explored whether kids are 

important in shaping the options of employment for Italian women. The research 
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showed that after treating the endogeneity of fertility appropriately, the 

inverse connection between getting an extra kid and woman employment decreases. 

This implies that, that a long-term supply of women in the labour market has no 

causative relation with fertility. The research also addressed the endogeneity of 

education, as it is also endogenous in labour participation decision.  

 Durnel (2010) investigated female labour force participation from the year 1988 to 

2008 in Turkey. The study findings suggested that labour force participation rates are 

higher for females that lived in the rural parts of the country despite advances in the 

economy that occurred from the year 2003. The study further suggested that high 

female labour force participation rates in rural areas implied that the agricultural sector 

encourages women to work. In Urban areas however, women specifically with low 

level of education, seems to prefer staying at home regarding themselves more 

productive at home and men usually work in the market. This is because of difficulties 

in searching for employment. The study explained how fertility trends among rural 

and urban areas in Turkey among different age groups but it failed to explain how 

fertility affects female labour force participation.  

Roger and Christian (2010) conducted a study on Fertility, Health and Female Labour 

Force Participation in Urban Cameroon using a cross-section data set obtained from a 

survey on 2,096 women aged 18 to 64 years, surveyed in Yaoundé and Douala. The 

study used only two stages least square to estimate its multiple simultaneous equations 

model and the results indicated that fertility and health status are significantly 

interrelated, thus separate estimations of fertility (or health status) and participation 

will produce misleading results. In addition, working in either sector of the labour 

market significantly reduces fertility. However, the study did not tackle the 

endogeneity of fertility on female labour force participation.  

Bugumba (2010) investigated the relationship between women’s empowerment and 

fertility in rural Tanzania. Using data of randomly selected 120 women in four 

randomly selected villages in two wards in Igunga District, the study employed 

descriptive and regression analyses to determine the factors for fertility. Results of 

descriptive analysis suggest that fertility of women was influenced by age of woman, 
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age at first birth, household size, marital status, education, occupation, economic 

decision making, family size decision making, coercive control, and contraceptive use. 

Although income did not show influence on fertility, employment status of woman 

indicated high influence. The multiple regressions revealed that fertility level was 

attributed to factors of age, household size, education, family size decision making, 

age at first birth, and marital status which were statistically significant at p < 0.05 

regression coefficients. However, different aspects of empowerment actually do not 

necessarily co-vary together. In some aspects of empowerment employed by this 

study, some women were independent but not in other aspects. For example, as it was 

noted, a woman may be more decisive in household economic decisions and relatively 

free from domestic violence (coercion), but at the same time be only moderate in 

mobility and almost indecisive in family size decision making. 

Kimmel and Solomon (2009) tested the inverseness of fertility and labour supply for 

married women in Ethiopia. Using Demographic Health Survey (DHS) of Ethiopia, 

the empirical results showed that an insignificant effect of fertility on labour market 

involvement of married women in Ethiopia. Similar results were found even after 

instrumenting for the endogeneity of fertility with fathers’ desire for more children as 

an instrument. Possible explanation for this finding was suggested that, thanks to the 

presence of large family sizes in Ethiopia, additional members of the family could 

help the mother's compensated job by conducting unpaid work at home. Therefore, if 

the mother does have help at home, she may have less desire to actually withdraw 

from paid job at the time of childbirth. However, the study only considered married 

women in their sample, this study widened the sample to include women of other 

marital statuses as well. 

Muhammad, Malik and Basit (2009) conducted a study on how education impacts 

labour force participation of women in Pakistan. Using a Logistic Regression model, 

the findings of the study depicted a positive relationship between education and labour 

involvement of women. The study findings further found that, parents' education effect 

on FLFP in Pakistan was insignificant. In contrast, the spouse’s education effect on 

FLFP was both positive and significant. However, the study did not show the effect of 



28 
 

fertility on female labour force participation. The current study is going to bridge this 

gap by specifically analysing the determinants of fertility and examining their effect 

on female labour market involvement. 

Yakubu (2009) investigated the socio-demographic determinants of participation 

using data extracted from the 2008 Quarterly Labour Force Survey conducted by 

Statistics South Africa. The study employed logistic regression and the results showed 

that there is an association between education status and FLFP status. The study 

further showed that, female labour force participation rate increases with their level of 

education and that female tend to work in formal sector than all other sectors. 

However, the study did not consider fertility as an important determinant of the female 

decisions to participate in the labour force. 

Bloom et al (2007) examined the link between fertility, female labour force 

participation, and the demographic dividend. The study thrived on the 2007 data from 

the International Labour Organization (2007). Using a simulation model and abortion 

law as a fertility tool, the research discovered that declining fertility decreases 

population growth and increases the proportion of capital to labour. However, the 

study only considered the effect of fertility on female labour supply and did not 

consider the possible effects of education on a decline in fertility. In addition, the 

decrease in fertility might have positive impacts on long-term growth of the economy 

that is by enabling more expenditure in the safety and education of children. This 

implies that the general impact of a decrease in fertility on economic growth may be 

even higher than anticipated. 

Sackey (2005) analysed female labour force participation in Ghana from the 1991 and 

1998 household living standards surveys. Specifically, the study examined the effects 

of education on labour force participation using probit and multinomial logit models. 

The findings of the study indicated that, females’ education attainment affects their 

labour force participation positively. On the other hand, females’ education attainment 

has a negative effect on fertility. However, the study failed in finding instruments for 

fertility so it first estimated the first model in a pure reduced form (i.e., that excluded 
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fertility variable). Since the study aimed at examining the effect of fertility on female 

labour force participation, it included such variables and re-estimated another model.  

Bratti (2002) estimated a reduced form purist model of female marital fertility and 

labour force participation using data from the 1993 Survey of Household Income and 

Wealth of the Bank of Italy to examine the effect of formal education on both fertility 

and labour force participation behaviour. Further, the study addressed the potential 

endogeneity of education in the labour force participation equation. The study findings 

demonstrated that increase in education levels exerts a positive effect on marital 

fertility (i.e. for the same age at marriage and marriage duration), other factors holding 

constant. In addition, highly educated women tend to have low fertility and higher 

labour market participation. However, the study findings makes it difficult to 

generalize to all women as the sample only considered a sample of women aged 

between 21 and 39 living with their husband or partner. Furthermore, the study 

excluded from the sample self-employed women who also form part of the labour 

force.  

Vavrus (2000) examined the relationship between schooling and fertility in Tanzania 

and Uganda. Using the 1996 Tanzania Demographic and Health Survey (TDHS) and 

the 1995 Uganda Demographic and Health Survey (UDHS) the study indicated that, 

having fewer children is more pronounced in Tanzania than in Uganda. Multivariate 

analysis showed that receiving a complete primary, secondary, or tertiary education in 

Tanzania significantly reduces the odds of a woman having a child. In contrast, it is 

only at the secondary and higher level where schooling affects childbearing in Uganda. 

However, the study did not explain how fertility affects female labour force 

participation.  

2.4 Research Gap 

Empirical findings regarding female labour force participation are far from conclusive 

(Skadsen 2017; Katrina and Pilitro 2016; Klasen 2017). While other studies suggest 

that female labour force participation and fertility are substitutes (Kabubo-Mariara et 

al 2017; Bjorn 2014), others suggest that they are complements (Boateng et al 2013; 
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Katrina and Pilitro 2016). On the other hand, while other studies demonstrate that 

higher education allows for the obtainment of skills and expertise valuable for labour 

force participation (Boateng et al 2013; Olowa and Adeoti 2014 Sankwa 2016). Other 

studies demonstrate that education reduces the probability of labour force participation 

(Klasen 2017; Philbert 2017). 

Many studies have examined the effect fertility on female labour force participation 

at both the macro level and micro level. However, such studies in the context of 

Tanzania are lacking. In Tanzania, most studies on fertility and labour force 

participation focuses on their determinants (Philbert 2017; Chicoyo 2016; Meshack 

2015; John 2009). While Vavrus (2000) focused on the relationship between education 

and fertility, Bugumba (2010) explained the relationship between fertility and women 

empowerment and Lihawa (2016) examined the relationship between fertility and the 

health of mothers and children.  

Addressing this literature gap, this study analysed the socioeconomic factors affecting 

fertility and further examined the effects of fertility on female labour force 

participation using the 2015/2016 Tanzania Demographic and Health Survey. 

2.5 Conceptual Framework 

It is inevitable to examine female labour force participation without acknowledging 

its affiliation with fertility. The relationship between the two primarily comes from 

the strain between two vital roles played by a woman that includes motherhood and 

labour market participants. Given that, higher fertility rate may reduce female labour 

force participation as less time is available to take care of children, others may also 

suggest higher fertility rate may increase labour market participation of women in 

order to generate more resources to take care of children. The simultaneous shift 

between the two is arguable evidence for the inconsistency between child rearing and 

women’s involvement in the labour market. However, prior to examining the effect 

fertility has on female labour force participation, it is necessary to understand various 

socioeconomic forces that affect fertility. It is for this reason the study analyzed the 

socioeconomic determinants of fertility (as shown on figure 3 with the relationship 

between the covariates and the predictor variable). To determine the effect of fertility 



31 
 

on female labour force participation without leading to bias estimates that may be 

caused by the inconsistencies between the two, instruments that correlate with fertility 

but not with female labour force participation has to be applied as shown on figure 3. 

Figure 3; Relationship between fertility and female labour force participation 

 

 

 

 

 

 

 

 

 

 

 

Source: Author’s own construction based on literature reviews 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents a research design and a theoretical framework used to model 

individual labour force participation and fertility decisions. It also discusses the 

econometric model employed to analyse the data, study variables and their 

measurements, data types and their sources as well as data analysis used in the study. 

3.2 Research Design 

A research design is an arrangement that portrays how, when and where information 

will be gathered and analysed (Parahoo, 1997). For the purpose of this study, a cross 

sectional research design was used; where data was collected from a cross sectional 

survey of Tanzania Demographic Health survey (2015/2016) was analyzed.  

3.3 Theoretical model 

From the theory of labour supply, a female’s utility is maximized through the 

consumption of goods (C) and leisure (V). This is expressed as; 

U = u(C, V)        (3.1) 

However, leisure time is expected to be influenced by the children (F) a female has;  

V = v (F)        (3.2) 

Therefore, female’s utility specified in equation (3.1) can be re-expressed as: 

U = u[C, v (F)]        (3.3) 

Like any individual, the study assumes that total available time (T) for a woman is 

allocated between labour (Y) and leisure (V). Subject to time constraint, this may be 

expressed as: 

T = Y + V        (3.4) 

Apart from the time constraint expressed in equation (3.4), females also faces 

expenditures (p) and income (w) constraint. The expenditures are assumed to be spent 
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on consumption of goods whereas income comes from participating in the labour 

force. Hence, the female’s budget constraint can be expressed as: 

PC = WY        (3.5) 

PC = W (T - V)       (3.6) 

PC + W v(F) = WT       (3.7) 

Subject to budget constraint as shown on equation (3.7), the optimal levels of both 

consumption (C) and leisure (V) can be derived from the optimal number of children 

(F) as; 

MaxU[C, v (F)]       (3.8) 

The utility maximization problem in (3.8), can be solved to obtain the optimal 

consumption (C*) level, leisure (V*) as well as fertility (F*). The reduced form 

functions are expressed in equations (3.9) to (3.11) as: 

C* = c(p, w, T)       (3.9) 

F* = f (p, w, T)       (3.10) 

V*(F*) = v(p, w, T)       (3.11) 

From equation (3.11), optimal number of children affects optimal leisure time. In this 

regard, the optimal number of children must as well influence optimal hours of work 

or her labour force participation decision. This can be denoted as follows: 

Y* = (F*, p, w, T)        (3.12) 

3.4 Model specification and estimation   

3.4.1 Effect of socio-economic factors on fertility 

To examine the effect socio-economic factors on fertility, the study employed the Zero 

Inflated Poisson (ZIP) model to account for the nature of the data characteristics. The 

ZIP model helps to account for two specificities of fertility: first, fertility is a count 

variable that is both discrete and positive with limited range, and second it is useful 

when there are a great number of women in the data set that have no children.  
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The ZIP model for fertility is specified following a Poisson distribution, with the 

probability that fertility (𝐹𝑖) takes a specific value (n) is expressed as (see Namubiru, 

2014): 

𝑃𝑟[𝐹𝑖 = 𝑛|𝑏𝑖] =  
𝑒−𝜔𝑖𝜔𝑖

𝑛

𝑛!
     (3.13) 

Where n is the number of children (0, 1, 2…), 𝜔𝑖 is mean parameter and 𝑏𝑖are the 

covariates of fertility in period i. Although the Poisson model is among the popular 

technique for regression model with count data, it is usually criticized as it assumes 

that the variance and the mean being equal which is not always the case as extra 

variations may occur arising from the variability from mother to mother on probability 

of having live birth due to different factors. In order to overcome this problem it can 

also be modeled by negative binomial regression model. The negative binomial (NB) 

regression model is a direct extension of Poisson model that allows for over dispersion 

parameter connecting the mean and variance by estimating the dispersion parameter 

(Yayeh, 2015).  

Since individual fertility data often show an excess of zero observations, it is therefore 

best to apply count data models that account for those excess zeros in studying fertility 

(Baundin 2008; Namubiru 2014; Lihawa 2016). Since the Poisson equation on (3.13), 

does not account for the zero observations, a ZIP model is necessary. A logit model 

therefore gives the probability that a woman belongs to the group with zero counts 

(G0) as follows: 

Ω𝑖 =
𝑒𝜑𝑖𝜌𝑖

1+ 𝑒𝜑𝑖𝜌𝑖
       (3.14) 

Where 𝜌𝑖are independent variables that affect the decision to have children and 𝜑𝑖are 

parameters to be estimated.  

A woman belonging to the zero group (G0 = 1) has her fertility always equal to zero, 

while the woman not in the zero group (G0 = 0) with the probability equal to1 − Ω𝑖, 

has her fertility distributed following a Poisson distribution. It is important to note that 

the assumed ZIP distribution for fertility as a count variable is different from the 
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standard Poisson model, on the one hand with the overall probability for a zero count 

expressed as follows:  

𝑃𝑟[𝐹𝑖 =  0|𝑏𝑖 , 𝜌𝑖] =  𝛺𝑖 + (1 − 𝛺𝑖)𝑃𝑟[𝐹𝑖 =  0|𝑏𝑖 , 𝐺0 = 1]  (3.15) 

On the other hand, the probability for a woman having a positive count is expressed 

as follows: 

𝑃𝑟[𝐹𝑖 =  𝑛 > 0|𝑏𝑖 , 𝜌𝑖] = (1 − 𝛺𝑖)𝑃𝑟[𝐹𝑖 = 𝑛 > 0|𝑏𝑖 , 𝐺0 = 0] (3.16) 

Equations (3.15) and (3.16) make up the Zero-Inflated-Poisson model, such that 

during the estimation process, equation (3.15) becomes a logit model and (3.16) is the 

modified Poisson model (Cameron and Trivedi, 2005; Namubiru 2014). Equation 

(3.16) increases the chances of having zero counts compared to a standard Poisson 

regression model. Given that the standard Poisson and ZIP models are not nested, they 

cannot be used to decide whether the distribution really has excess zeros, Greene 

(1994) proposed using the Vuong (1989) test for non-nested models to test for zero 

inflation and choosing between the standard Poisson and the ZIP model. 

3.4.2 Effect of fertility on female labour force participation 

To analyze the effect of fertility on labour force participation, the study assumes y to 

be an indicator that a woman is working. However, the working status is measured by 

a non-observable variable known as the propensity of a woman to work-latent 

variable, y*. This relationship is given as: 

y = ⌈
1, 𝑖𝑓 𝑦 ∗ >  0
0, 𝑖𝑓 𝑦 ∗ ≤ 0

       (3.17) 

From equation (3.12), a woman propensity to be in the labor market (y*) is a function 

of number of children (f), vector of wage-related characteristics (w), vector of price-

related measures(p) and a vector of time-related indicators (T). Where 𝑎, δ, β, ⍴, κ are 

parameters to be estimated and ε the error term. In this regard, the model is given as;  

y* =  𝑎 + 𝛿𝑓 + 𝛽′𝑝 + ⍴𝑤 + 𝜅𝑇 +  휀      (3.18) 

Since the study aims at analyzing the effect of fertility on labour force participation, 

equation (3.17) can be linked to equation (3.18) thus the model is given as; 
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y = 1 [  𝑎 + 𝛿𝑓 + 𝛽′𝑝 + ⍴𝑤 + 𝜅𝑇 +  휀  >  0]   (3.19) 

The probit model can be used to estimate the coefficients including δ. The tendency 

of a woman to have one extra child may be associated with unobserved factors that 

determine the woman’s labour force participation. This causes a correlation between 

fertility and the error term, which results to biased and inconsistent estimates of δ. 

Probit model therefore ignores endogeneity, and hence could be biased. To adjust for 

endogeneity, the study used instrumental variable probit model (Prasetyoputra, Irianti, 

and Sasimartoyo 2016; Maingi 2014). The reduced form equation is given by linking 

potentially endogenous fertility to its determinants including the instruments as: 

𝑓 =  𝛼′𝑥 + ∅′𝑧 +  𝜐       (3.20) 

Where, ϕ and α, are vectors of coefficients, z is a vector of instrumental variables and 

ν is the error term. Therefore, the instrumental variable probit (IV probit) estimates 

equation (3.20) to obtain the predicted values as shown below: 

ˆ𝑓 =  ˆ𝛼′𝑥 + ˆ∅′ˆ𝑧 +  ˆ𝜐      (3.21) 

Based on equation (3.21), ˆf is now uncorrelated with υ. This implies that it should 

replace f in equation (3.19) to give the model as: 

y = 1 [𝛿 ˆ𝑓 + 𝛽′𝑝 + ⍴𝑤 + 𝜅𝑇 +  휀 >  0]    (3.22) 

From equation (3.22), the study employed contraceptive use, household size and 

wealth index of households as proxies for price (p). The proxies ensure all households 

are measured in terms of revenue, access to social facilities and health outcome 

(Katrina and Pilitro, 2016). In addition, due to the fact that an individual’s wage (𝑤) 

cannot be directly observable, then age and her education status are used as an 

alternative. This is because, age measures labour market experience in which the wage 

increases as the worker gains experience and that earnings increase with age and 

experience (Katrina and Pilitro 2016; Mincer 1975). In addition, the study employed 

educational attainment as proxy for wage, due to the fact that, increases in earnings 

may be caused by higher education attainment and that various education levels differs 

in terms of payments (Mincer, 1974). Lastly, geographical area, listening to radio, 
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reading newspapers was used as proxies for time (T). This is due to the fact that their 

variations could have an implicit effect on female’s time allocated for work and 

leisure.  

3.4.2.1 Instrumenting for fertility 

The use of IV probit model requires valid instrumental variables. Valid instruments 

are those extremely correlated with the endogenous variable (fertility) but not 

associated with the structural variable (participation of women in the job market). 

Based on the literature review various instruments of fertility have been used by other 

researchers. The instruments include multiple first birth, contraceptive legislature, 

gender of first child or the first two children and infertility shock reported by a woman 

(Schulze et al 2017; Skadsen 2017; De Jong and Abiba 2015; Kuepie and Tenikue 

2012; Kuepié and Saïdou 2013). Other include mother’s ideal family size (Wagner 

2013; Smith and Ward 1985; Cramer 1980).  

This study used infertility shock, multiple first birth, sex composition of first two 

children and mother’s opinion on ideal number of children as instrumental variables 

for fertility. Multiple first birth and infertility shocks reported by a woman has been 

among the most common instrumental variables strategies however, according to 

Kimmel and Solomon (2009), a desirable fertility instrument is one drawn from 

institutional structures or cultural norms. Therefore, this study’s instrument of the 

same sex of the first two children of woman (boy-boy or girl-girl) and mother’s 

opinion on ideal family size reflects cultural norms, and thus is credible as a factor 

relevant to fertility. These variables are expected to have no direct effect on female 

labour force participation except through fertility. 

It is expected that the infertility shock will highly correlate with fertility. This is due 

to the fact that the probability of females that are infertile to give birth is minimal. It 

is also expected that, multiple first birth increase the number of children a woman has 

at one birth and therefore increase the total number of children she has ever born. On 

the other hand, according to Angrist and Evans (1998), women whose first two 

children are of the same sex (two girls or two boys) are more likely to go on to have a 

third child than women whose first two children are of different sexes (one boy and 
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one girl). This has the disadvantage of limiting the analysis to women with at least two 

children, but the advantage that the instrument is clearly exogenous. Lastly, mother’s 

opinion on ideal family size measures a woman's hypothetical ideal number of 

children to have, thus it is difficult to argue that they have no effect on labour market 

behaviour other than via fertility (Iacovou, 2001). 

3.5 Description and measurement of variables 

Table 2: Variable Definition 

Variable Measurement 

Dependent Variable 

Female Labour Force 

Participation 

A binary variable given as 1 if a woman is working, 0 otherwise  

Predictor Variable 

Fertility Total number of children ever born to a woman   

Independent Variables 

Age Current age of a woman measured in number of years  

Age square Current age of a woman (in years)squared 

Mother’s opinion on the ideal 

family size 

A woman's hypothetical ideal number of children to have 

Household size Number of the person living in the household.  

Education Dummy variable given as 1 if the respondent has no formal education, 0 

otherwise 

Dummy variable given as 1 if the respondent has primary education, 0 otherwise 

Dummy variable given as 1 if the respondent has secondary education, 0 

otherwise 

Dummy variable given as 1 if the respondent has higher education, 0 otherwise 

Marital Status Dummy variable given as 1 if the respondent has never been in a union, 0 

otherwise 

Dummy variable given as 1 if the respondent is married, 0 otherwise 

Dummy variable given as 1 if the respondents is not living together with spouse 

(widowed, divorced or separated), 0 otherwise 

Dummy variable given as 1 if the respondent is living with partner, 0 otherwise 

Wealth Quintiles Dummy variable given as 1 if the respondent is poorest, 0 otherwise 

Dummy variable given as 1 if the respondent is poorer, 0 otherwise 
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Dummy variable given as 1 if the respondent is middle, 0 otherwise 

Dummy variable given as 1 if the respondent is richer, 0 otherwise 

Dummy variable given as 1 if the respondent is richest, 0 otherwise 

Place of residence Dummy variable given as 1 if the respondent lives in urban area, 0 otherwise 

Dummy variable given as 1 if the respondent lives in rural area, 0 otherwise 

Contraceptive use Dummy variable given as 1 if the respondent uses contraceptives, 0 otherwise 

Infertility shock Binary variable taking value 1 if a woman said the reason she does not desire 

more children is because she is infertile, menopausal 

Listens to radio Dummy variable given as 1 if the respondent listens to radio, 0 otherwise 

Reads newspapers Dummy variable given as 1 if the respondent reads newspapers, 0 otherwise 

Multiple first birth Dummy variable given as 1 if the respondent’s first birth is multiple, 0 otherwise 

Same gendered children Dummy variable given as 1 if the respondent’s first two children are of the same 

sex composition, 0 otherwise 

Source: Author’s own construction based on literature reviews. 

3.6 Data type and sources 

The analysis in this study utilized the Demographic and Health Surveys (DHS) data 

for 2015-2016 to analyse the factors influencing fertility and the effect of fertility on 

female labour force participation.  The DHS are nationally representative samples of 

women aged 15 to 49 and their children. In the family units surveyed by the DHS 

2015-2016, 13,634 qualified women were distinguished for individual interviews; 

interviews were finished with 13,266 women, yielding a reaction rate of 97%. The 

2015-16's TDHS-MIS sampling design was done in two phases and was planned to 

give estimates of the whole nation, for both urban and rural places of residence in 

Tanzania Mainland, and Zanzibar. The primary stage included choosing clusters, 

comprising of enumeration territories depicted for the 2012 Tanzania Population and 

Housing Census where 608 groups were chosen. In the subsequent stage, a precise 

choice of family units was included. A total family units posting was completed for 

every one of the 608 chose groups preceding the hands on work. From the rundown, 
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22 families were then chosen systematically from each cluster, yielding a 

representative sample of 13,376 families for the 2015-16 TDHS-MIS. This study 

utilized women’s dataset to obtain information on female labour force participation, 

age of a woman, age of a woman squared, education, wealth quintiles, marital status, 

infertility shocks, multiple births. In addition, place of residence, fertility, household 

size, mother’s opinion ideal family size, same gendered children, listening to radio, 

reading newspapers and the use of contraceptives for women aged 15-49 years were 

also be obtained. 

3.7 Data Analysis 

The study data was analysed using descriptive and econometric data analysis. 

3.7.1 Descriptive analysis 

This involved the analysis of the characteristics of the variables used in the study in 

form of percentage and frequencies cross tabulation using STATA software (version 

14.2).  

3.7.2 Econometric model analysis 

This involved the use of STATA software (version 14.2) to analyse data according to 

the objective of the study. The first objective of the study was to analyse the factors 

influencing fertility status of women in Tanzania, therefore the Zero inflated Poisson 

model was used due to the nature of fertility (counting variable) and the probability of 

occurrence of zero births.  The second objective of the study was to estimate the effect 

of fertility on female labour force participation in Tanzania, therefore the IV probit 

model was used due to the nature of  female decisions to participate (binary variable) 

and because fertility is potentially endogenous in the labour force.     
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CHAPTER FOUR 

PRESENTATION OF FINDINGS 

4.1 Overview 

This chapter presents the empirical results of the study. The first section presents 

descriptive statistics of each of the variable used in the model. The second section 

presents the econometric results on the factors influencing fertility and effect of 

fertility on female labour force participation.   

4.2 Descriptive Statistics 

This section analyses the characteristics of the sample used in the study. It describes 

the distribution of each variable; mean, standard error and the range of the values of 

the observations. The major variables are; female labour force participation, age of a 

woman, age of a woman squared, education, wealth quintiles, marital status, infertility 

shocks, multiple births, place of residence, fertility, household size, ideal number of 

children, same gendered children, listening to radio, reading newspapers and the use 

of contraceptives. 

Table 3: Summary statistics for categorical variables 

Variable Measurement Mean Observations 

Education 1 if no education 15.06% 13,266 

0 otherwise 84.94% 13,266 

1 if primary education 57.59% 13,266 

0 otherwise 42.41% 13,266 

1 if secondary education 26.29% 13,266 

0 otherwise 73.71% 13,266 

1 if higher education 1.06% 13,266 

0 otherwise 98.94% 13,266 

Marital Status 1 if never in a union 26.22% 13,266 

0 otherwise 73.78% 13,266 

1 if married 46.26% 13,266 

0 otherwise 53.74% 13,266 

1 if lives with partner 15.47% 13,266 

0 otherwise 84.53% 13,266 
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1 if not living together 12.05% 13,266 

0 otherwise 87.95% 13,266 

Wealth Quintiles 1 if poorest 16.16% 13,266 

0 otherwise 83.84% 13,266 

1 if poorer 16.33% 13,266 

0 otherwise 83.67% 13,266 

1 if middle 18.38% 13,266 

0 otherwise 81.62% 13,266 

1 if richer 23.43% 13,266 

0 otherwise 76.57% 13,266 

1 if richest 25.70% 13,266 

0 otherwise 74.30% 13,266 

Place of residence 1 if urban 31.25% 13,266 

0 otherwise 68.75% 13,266 

1 if rural 68.75% 13,266 

0 otherwise 31.25% 13,266 

Contraceptive use 1 if uses contraceptives 29.07% 13,266 

0 otherwise 70.93% 13,266 

Infertility shock 1 if infertile 9.93% 13,266 

0 otherwise 90.07% 13,266 

Listens to radio 1 if listens to radio 77.80% 13,266 

0 otherwise 22.20% 13,266 

Reads newspapers 1 if reads newspaper 41.99% 13,265 

0 otherwise 58.01% 13,265 

Multiple first birth 1 if first birth is multiple 2.26% 9,721 

0 otherwise 97.74% 9,721 

Same gendered children 1 if same gendered children 29.01% 13,266 

0 otherwise 70.99% 13,266 

Source: Author's calculations based on TDHS 2015/2016 

Table 3 shows that, the percentage of women who lived in rural areas was 68.75% 

compared to 31.25% who lived in urban areas. Out of these, 26.22% has never been 

in a union, 46.26% were married, and 12.05% were married but are currently not living 

together (widowed/separated/divorced) and 15.47% live with their partners. 

Regarding education, 15.06% had no formal education while majority of the women 

had primary education (57.59%) compared to secondary and higher education 

(26.29% and 1.06% respectively). Concerning wealth, the poorest and the poorer 
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women were 16.16% and 16.33% respectively, the richer and richest being 23.43% 

and 25.70% respectively while 18.38% were neither rich nor poor. 

The findings further showed that 77.80% of women had access to media through the 

listening of radios whereas 41.99% who had access to media through reading 

newspapers. On the use of contraceptives, 29.07% of the surveyed women said to be 

using either modern or traditional methods of contraceptives. Concerning births the 

findings indicated that, 29.01% of the surveyed women had the first two children of 

the same sex composition, while 2.26% of the women had multiple first births. On the 

other hand, 9.93% of the surveyed women said to be infertile. 

Table 4: Summary statistics for continuous variables 

Variable Mean Std. Dev. Min Max Observations 

Fertility 2.802 2.762 0 17 13,266 

Age of a woman 28.691 9.707 15 49 13,266 

Age of a woman squared 917.382 598.502 225 2401 13,266 

Ideal number of children 4.794 2.502 0 30 13,266 

Household size 6.788 3.900 1 48 13,266 

Source: Author's calculations based on TDHS 2015/2016 

From table 4, the average age of the surveyed women was 29 years (28.69). To reflect 

the lifecycle effects, the ages of surveyed women were squared, leading to an average 

of 917.38 years. In addition, the findings showed that, the average number of people 

living in the household was seven people (6.7) with a minimum of one person per 

household to a maximum of 48 people per household.  

Regarding fertility, the average number of children by the surveyed women is three 

children (2.8) with a minimum of zero children per woman to a maximum of 17 

children per woman. Furthermore, the average number of children women believes is 

ideal was five children (4.79) with a minimum of zero children to a maximum of 30 

children.  
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4.3 Econometric results 

This section presents the findings of the econometric analysis to achieve the objective 

of analysing factors influencing fertility in Tanzania and the effect of fertility on 

female labour force participation. Poisson model and IV probit model are used to 

analyse the two objectives. 

4.3.1 Effect of socio-economic factors on fertility and the model selection 

criteria 

The first objective of the study was to examine the effect socio-economic factors on 

fertility in Tanzania. Given that fertility is a count variable and the presence of women 

with no children (26.7 percent), the Zero inflated Poisson model was used. However, 

prior to the use of a ZIP model, model selection criteria was analysed to test if the 

model fits the nature of the data. 

The model selection criterion was done in two steps; first, the dispersion parameter 

was tested to see the existence of over or under dispersion. However, according to 

Rodriguez (2013) and Yayeh (2015) under dispersion is very rare in the real world 

data problem while over dispersion is more common. Therefore, if the dispersion 

parameter proves insignificant, the standard Poisson regression model will be 

preferred over the negative binomial model and vice versa. Secondly, a Vuong test 

was conducted to determine if the ZIP model was more suited to the data than the 

standard Poisson regression model.  

The test for over dispersion was done using the Likelihood-ratio (LR) test. Based on 

the LR statistics of 0.000 with the probability value of 0.5 that is insignificant, the 

standard Poisson model was preferred over the negative binomial regression model. 

Another way of comparing model fit is by the AIC or BIC values (Yayeh, 2015). The 

results of the two models suggested that the Poisson model better fits the data than the 

negative binomial regression model since it has smaller AIC value (see table 5). 

Hence, the study favoured the use of Poisson regression model to the negative 

binomial regression model. After fitting Poisson regression, the Pearson goodness-of-

fit and deviance goodness-of-fit test were used to check the adequacy of the fitted 
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model. From the result, the Poisson model was found to fit reasonably well because 

the goodness-of-fit chi-squared test was not statistically significant (deviance 

goodness of fit test at 13247 degrees of freedom with p-value=1.000 and the Pearson 

goodness of fit test at 13247 degrees of freedom with p-value=1.000). The non-

significant result confirms that the Poisson model is adequate at the given significance 

level (5%). 

Table 5: Test for goodness of fit between the standard Poisson and Negative 

binomial Regression 

Model Observations 11(null) 11(model) df AIC BIC 

Standard 

Poisson 

13,265 -34086.17 -19645.82 18 39327.65 39462.52 

Negative 

Binomial  

13,265 -29010.66 -19645.82 19 39329.650 39472.01 

Source: Author's calculations based on TDHS 2015/2016 

Secondly, a Vuong test was conducted to identify if the ZIP model was preferred over 

the standard Poisson regression model. At a Z-value of 12.18, the Vuong tests results 

were positive and significant at one percent level, thus favouring the estimation of a 

ZIP model instead of a standard Poisson model.  

4.3.1.1. Fertility for women with non-zero children 

The ZIP model is advantageous as it gives two sets of results: first, the standard 

Poisson results that shows the fertility count model of women with non-zero children 

(3,545 women), and second, the Logit model which determines whether the fertility is 

zero, or a woman belongs to a group with zero children (Namubiru, 2014).  
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Table 6: The effect of socio-economic factors on fertility using ZIP Model 

Variable   Coefficient Std. error P-value 

Education Primary  -0.058*** 0.014 0.000 

Secondary  -0.244*** 0.022 0.000 

Higher  -0.653*** 0.088 0.000 

Marital status married 0.037*** 0.014 0.008 

never -0.992*** 0.043 0.000 

not together -0.123*** 0.018 0.000 

Wealth quintile poorer -0.009 0.016 0.587 

mid -0.042** 0.016 0.011 

richer -0.138*** 0.018 0.000 

richest -0.328*** 0.023 0.000 

Age of a woman 0.218*** 0.006 0.000 

Age of a woman squared -0.002*** 0.000 0.000 

Contraceptive 0.082*** 0.011 0.000 

Household size 0.030*** 0.001 0.000 

Rural 0.052*** 0.016 0.001 

Listens to radio -0.023** 0.012 0.070 

Reads newspapers -0.082*** 0.012 0.000 

Constant  -3.237*** 0.102 0.000 

Inflate (probability of zero births) 

Age -0.789*** 0.094 0.000 

Primary education -0.897* 0.509 0.078 

Secondary education 0.747 0.532 0.160 

Higher education 5.478*** 1.317 0.000 

Marital status - Never in a union 3.338*** 0.427 0.000 

Wealth – richest 2.078*** 0.373 0.000 

Rural 1.429*** 0.355 0.000 

Contraceptive use -2.726*** 0.535 0.000 

Constant 10.546*** 1.695 0.000 

Number of observations 13,265 
  

Non-zero observations 9,720 
  

Zero observations 3,545 
  

LR chi2(17)  11579.63 
  

Prob > chi2  0.000 
  

Log likelihood  -19414.61 
  

Vuong test of ZIP vs standard Poisson Z= 12.18 
 

0.000 

***, **, *represents significance level at 1%, 5%, 10% respectively.  

Source: Author's calculations based on TDHS 2015/2016 
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From the results on table 6, the coefficients of education levels i.e. primary, secondary 

and higher levels turned out to be negative and statistically significant at one percent 

level. In addition, the findings suggested that, as education level increases, fertility 

decreases. This implies that women with primary, secondary and higher education 

were likely to have less number of children than women with no education. Women 

with primary education were likely to have fewer children by a factor of 0.058, while 

those with secondary education were likely to have fewer children by a factor of 0.244 

and 0.653 respectively than women with no formal education other factors being 

constant.  

The coefficients of a woman being married was found to be positive and significant at 

one percent level whereas the coefficients of never being in a union and not living 

with a partner (widowed/separated/divorced)were found to be negative and 

statistically significant at one percent. Other factors being constant, being married 

increased fertility by a factor of 0.037 compared to those that lives with their partners, 

while not living with a partner and never being in a union reduced fertility by a factor 

of 0.992 and 0.123 respectively compared to those that lives with their partner.  

Regarding wealth, the coefficients of richer and the richest wealth quintiles turned out 

to be negative and significant at one percent while the middle wealth quintile was 

negative and significant at five percent level.  The results further showed that, as 

wealth increases, fertility decreases. Other factors being constant, being poorer 

reduces the number of children by a factor of 0.009 compared to the poorest. A woman 

being neither poor nor rich (middle quintile) also reduces fertility by a factor of 0.042 

compared to a woman in the poorest quintile, other factors holding constant. 

Furthermore, other factors being constant, women in the richer and richest wealth 

quintiles were likely to have fewer children by a factor of 0.138 and 0.328 

respectively, compared to the women in the poorest wealth quintiles.  

Age of a woman turned out to be a significant determinant of fertility. Based on the 

estimation results, the coefficient of mothers’ age was positive and significant at one 

percent level. This suggests that as a woman’s age increases, fertility also increase by 

a factor of 0.218 other factors being constant. Conversely, the age of a woman squared 



48 
 

was negative and statistically significant at one percent level. This implies that as the 

woman gets older, fertility is reduced by a factor of 0.002 other factors being constant. 

Regarding place of residence, living in rural areas was positive and significant at one 

percent. This signifies that, women who live in rural areas are a factor of 0.052 more 

likely to have many children than their urban counterparts. In addition, household size 

was found to be positive and significant at one percent implying an increase in fertility 

by a factor of 0.03 because of increase in household size. The use of contraceptive was 

interestingly positive and significant at one percent. Based on the estimations, women 

using contraceptives are a factor of 0.082 more likely to have more children than those 

who do not use contraceptives other factors being constant. 

Access to media was found to be a significant determinant of fertility. From the 

estimation results, the coefficient of listening to radio was negative and statistically 

significant at five percent level while that of reading newspapers was negative and 

statistically significant at one percent level. The findings further showed that, women 

who listen to radio reduce fertility by a factor of 0.023 whereas women who read 

newspapers reduce fertility by a factor of 0.082 holding other factors constant.  

4.3.1.2. Fertility for women with zero children 

Higher education and the richest wealth quintile turned out to be among the significant 

determinants of a woman to experience zero births. Based on the estimation results on 

table 6, both higher education and richest wealth quintile were positive and statistically 

significant at one percent level. This implies that, a woman with higher education was 

likely to have no children by a factor of 5.478 while a woman in the richest wealth 

quintile was likely to have zero number of children by a factor of 2.078, holding other 

factors constant. In addition, women who lived in rural areas and a marital status of 

women who have never been in a union were also among the factors influencing a 

woman to experience zero births. From the findings, both the rural place of residence 

and a marital status of women who have never been in a union were positive and 

significant at one percent level. The results further indicated that, other factors being 

constant, a woman who lived in rural area was likely to have zero number of children 
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by a factor of 1.429 whereas a woman who has never been in a union was likely to 

have no children by a factor of 3.338.  

The age of a woman, primary education and the use of contraceptives were also among 

the significant determinants of a woman to experience zero births. While the age of 

woman and the use of contraceptives were negative and statistically significant at one 

percent level, primary education was negative and statistically significant at ten 

percent level. The results further showed that, the age of a woman and primary 

education reduces the likelihood of having zero births by a factor of 0.789 and 0.897 

respectively while the use of contraceptives reduces the likelihood of having zero 

births by a factor of 2.726, holding other factors constant.  

4.3.2 Effect of fertility on female labour participation and model selection 

criteria 

The second objective of the study was to estimate the effect of fertility on female 

labour force participation in Tanzania. Since fertility is potentially endogenous in 

female decisions to participate in the labour force, the study employed IV probit model 

with infertility shock, multiple first birth, sex composition of first two children and 

mother’s opinion on ideal number of children as instruments. The model selection was 

done in two steps; first, by testing whether the instruments were indeed valid and 

relevant. Secondly, by testing for the validity of the endogenous nature of fertility in 

the labour force participation equation. 

To test for the relevance of the instruments, the instrumental variables were included 

in the reduced form equation (3.20) to check whether they strongly correlate with 

fertility. To test for the validity of the instruments, the IVs were directly included in 

the structural equation (3.19) to check whether the IVs do not explain female labour 

force participation.  
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Table 7: Tests of relevance and validity of instruments 

Instrumental Variable Reduced form equation 

(fertility equation) 

Structural equation 

(FLFP equation) 

Infertility shocks P value = 0.000 P value = 0.998 

Same gendered children P value = 0.000 P value =  0.133 

Multiple births P value = 0.000 P value = 0.718 

Mothers’ opinion on ideal number of 

children 

 

P value = 0.000 P value = 0.000 

Infertility shocks, 

Same gendered children, 

Multiple births, 

Mothers’ opinion on ideal number of 

children 

F(  4,  9698) =  124.72 

P value =    0.000 

chi2( 4) =   15.82 

P value =  0.0033  

Source: Author's calculations based on TDHS 2015/2016  

From the results on table 7, in the reduced equation, all the instruments are statistically 

significant at one percent level. This implies that, the instruments correlated with 

fertility and are therefore relevant. In addition, for the case of multiple instruments, 

the F statistics is also greater than 10 indicating that the instruments correlated with 

fertility. In the FLFP equation, the p values for infertility shocks, same gendered 

children and multiple births are insignificant which implies that instruments do not 

directly explain LFP and are therefore valid. However, the instrumental variable 

mothers’ opinion on ideal number of children was significant at one percent and was 

therefore not valid.  

In testing for the validity of endogeneity of fertility in the labour force participation 

equation, the study used Wald test of exogeneity, which implied that fertility was 

endogenous in the labour force participation equation at ten percent level.   
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Table 8: Effect of fertility on female labour force participation 

Variable Coefficient  Marginal Effect 

Probit  IV Probit Probit  IV Probit 

Fertility -0.028*** 

(0.009) 

-0.076** 

(0.037) 

-0.009*** -0.076** 

Wealth 

quintiles 

Richest -0.313*** 

(0.053) 

-0.414*** 

(0.074) 

-0.105*** -0.414*** 

Richer -0.408*** 

(0.046) 

-0.377*** 

(0.055) 

-0.139*** -0.377*** 

Middle -0.133*** 

(0.046) 

-0.098* 

(0.053) 

-0.044*** -0.098* 

Poorer 0.051 

(0.047) 

0.091* 

(0.054) 

0.016 0.091* 

Education  Primary 0.135*** 

(0.041) 

0.064 

(0.046) 

0.044*** 0.064 

Secondary -0.210*** 

(0.049) 

-0.050 

(0.064) 

-0.069*** -0.050 

Higher 0.126 

(0.125) 

0.482** 

(0.207) 

0.039 0.482** 

Marital status Married -0.258*** 

(0.039) 

-0.276*** 

(0.041) 

-0.083*** -0.276*** 

Not 

together 

0.156*** 

(0.055) 

0.156*** 

(0.06) 

0.048*** 0.156*** 

Never in 

union 

-0.320*** 

(0.048) 

-0.064 

(0.076) 

-0.108*** -0.064 

Contraceptive use 0.268*** 

(0.031) 

0.225*** 

(0.033) 

0.083*** 0.225*** 

Age of a woman 0.169*** 

(0.01) 

0.136*** 

(0.018) 

0.054*** 0.136*** 

Age square -0.002*** 

(0.000) 

-0.001*** 

(0.000) 

-0.001*** -0.001*** 

Rural 0.089*** 

(0.034) 

0.161*** 

(0.043) 

0.029*** 0.161*** 

Household size 0.007** 

(0.003) 

0.012** 

(0.006) 

0.002** 0.012** 

Listens to radio 0.164*** 

(0.032) 

0.175*** 

(0.037) 

0.054*** 0.175*** 

Reads newspapers 0.056** 

(0.028) 

0.134*** 

(0.036) 

0.018** 0.134*** 

Constant -2.191 

(0.17) 

-1.745 

(0.274) 

  

Number of observations 13,261 9,720 
  

Wald chi2(18) 2165.04 590.03 
  

Prob > chi2  0.000 0.000 
  

Pseudo R2 0.1552 
   

Log pseudolikelihood -6690.3 -22897.6 
  

Wald test of exogeneity (corr = 0): chi2(1) = 2.89        Prob > chi2 = 0.0894 

***, **, * represents significance level at 1%, 5%, 10% respectively, Standard errors in 

parenthesis. 
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Source: Author's calculations based on TDHS 2015/2016 

4.3.2.1 Probit results 

The results testing for goodness of fit of the probit model (Wald Chi-square) was 

highly significant at one percent level, implying that the model fits the data. Although 

the R-squared result were rather low (15.52 percent), the low R-squared results are 

common in studies using cross sectional data (Namubiru, 2014). 

From the results on table 8, the marginal effect of fertility is negative and statistically 

significant at one percent level. This implies that, other factors being constant, the 

probability of a woman participating in the labour force decreases by a margin of 0.9 

percentage points when an additional child is born. 

Regarding wealth, the marginal effect of the richest, the richer and the middle wealth 

quintiles turned out to be negative and significant at one percent level.  The results 

further showed that, other factors holding constant, being in the richest wealth quintile 

reduced the probability of a woman to participate in the labour force by a margin of 

10.5 percentage points compared to being in the poorest wealth quintile. Furthermore, 

a woman in the richer wealth quintile reduced the probability of participating in the 

labour force by a margin of 13.9 percentage points compared to a woman in the poorest 

wealth quintile other factors being constant. Likewise, a woman who is neither poor 

nor rich (middle wealth quintile) also reduced the probability of participating in the 

labour force by a margin of 4.4 percentage points compared to a woman in the poorest 

wealth quintile other factors being constant. 

The marginal effect of primary education was found to be positive and statistically 

significant at one percent whereas the marginal effect of secondary education was 

negative and statistically significant at one percent. This implies that, while primary 

education increased the probability of a woman to participate in the labour force by a 

margin of 4.4 percentage points, secondary education reduced the probability of a 

woman to participate in the labour force by a margin of 6.9 percentage points as 

contrasted to women without formal education, other factors being constant.  
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Marital status was among the determinants of female labour force participation. Based 

on the estimation results, the marginal effects of married women and that of women 

who have never been in a union was found to be negative and statistically significant 

at one percent level whereas the marginal effect of women not living with a partner 

(widowed, separated or divorced) was found to be positive and statistically significant 

at one percent. The findings further indicated that, other factors being constant, being 

married and never being in union reduced the probability of a woman to participate in 

the labour force by a margin of 8.3 percentage points and 10.8 percentage points 

respectively compared to women that are not married but lived with their partner. In 

contrast, not living with a partner (widowed, separated or divorced) increased the 

probability of a woman to participate in the labour force by a margin of 4.8 percentage 

points compared to women that are not married but live with their partners, other 

factors remaining constant. 

The marginal effect of a woman’s age turned out to be positive and significant at one 

percent level. This suggests that as a woman’s age increased by one year, the 

probability of a woman to participate in the labour force also increase by a margin of 

5.4 percentage points, other factors being constant. Conversely, the age of a woman 

squared was negative and statistically significant at one percent level. This suggests 

that as the woman gets older, it reaches a point where the probability of participating 

in the labour force decreases by a margin of 0.1 percentage points, other factors being 

constant.  

Concerning the place of residence, the marginal effect of living in rural areas was 

found to be positive and statistically significant at five percent. This indicates that, 

other factors being constant, living in rural areas increased females’ probability of 

participating in the labour force by a margin of 2.9 percentage points compared to their 

urban counterparts. In addition, household size was also found to be positive and 

statistically significant at five percent level. This implies that, a unit increase in 

household size led to an increase in female labour force participation by a margin of 

0.2 percentage points, other factors remaining constant. The use of contraceptive was 

also an important determinant of female labour force participation. Based on the 
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estimation results, the marginal effect of contraceptive use was both positive and 

significant at one percent level. This further suggests that, using contraceptives 

increased the probability of a woman to participate in the labour force by a margin 

of8.3 percentage points compared to those who do not use contraceptives.  

Access to media turned out to be a significant determinant of female labour force 

participation. From the estimation results, the marginal effect of listening to radio was 

positive and statistically significant at one percent level while that of reading 

newspapers was positive and statistically significant at five percent. The findings 

further showed that, women who frequently listen to radio increased the probability 

of participating in the labour force by a margin of 5.4 percentage points compared to 

those who do not frequently listen to radios, other factors being constant. Similarly, 

women who read newspapers increased the probability of participating in the labour 

force by a margin of 1.8% compared to those who do not frequently read newspapers, 

ceteris paribus.  

4.3.2.2 IV Probit results 

The inclination of a woman to have an additional child can be correlated with 

unobserved factors that determine the woman’s labour force participation causing a 

correlation between fertility and the error term. If the endogeneity of fertility in the 

labour participation equation is not accounted for, it could result in exaggerated 

estimations of the impact of fertility on labour force participation. This may lead to 

biased estimates not only of the coefficient of fertility but, also to other factors 

associated with it (Wills 1974; Iacovou 2001; Katrina and Pilitro 2016).The standard 

probit model therefore ignores endogeneity, and hence could be biased. In this regard, 

the study used IV probit model.  

Based on the results on table 8, after accounting for endogeneity of fertility in the 

labour force participation equation, the marginal effect of fertility was negative and 

statistically significant at five percent level. This implies that, other factors being 

constant, the probability of a woman participating in the labour force decreases by a 
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margin of 7.6 percentage points when an additional child is born compared to a margin 

of 0.9 percentage reported by the standard probit model.  

Regarding wealth, the marginal effect of the richest and the richer wealth quintiles 

turned out to be negative and significant at one percent level whereas that of the middle 

wealth quintile was negative significant at ten percent level.  The results further 

showed that, after accounting for endogeneity of fertility in the labour force 

participation equation, being in the richest wealth quintile reduced the probability of 

a woman to participate in the labour force by a margin of 41.4 percentage points 

compared to being in the poorest wealth quintile, other factors holding constant. 

Furthermore, a woman in the richer wealth quintile reduced the probability of 

participating in the labour force by a margin of 37.7 percentage points compared to a 

woman in the poorest wealth quintile other factors being constant. Likewise, a woman 

who is neither poor nor rich (middle wealth quintile) also reduced the probability of 

participating in the labour force by a margin of 9.8 percentage points compared to a 

woman in the poorest wealth quintile other factors being constant. In contrast, the 

poorer wealth quintile was found to be positive and statistically significant at ten 

percent level. This suggests that, after accounting for endogeneity of fertility in the 

labour force participation equation, females in the poorer wealth quintile were a 

margin of 9.1 percentage points more probable to participate in the labour force than 

females in the poorest wealth quintile. 

Based on the estimation results, the marginal effect of a female having higher 

education turned out to be positive and statistically significant at five percent level. 

The results further implies that, as a woman increases her education level to higher 

education the probability of participating in the labour force increases by a margin of 

48.2 percentage points, holding other factors constant. Marital status was also among 

the determinants of female labour force participation. Based on the estimation results, 

the marginal effects of married women was found to be negative and statistically 

significant at one percent level whereas the marginal effect of women not living with 

a partner (widowed/separated/divorced) was found to be positive and statistically 

significant at one percent. The findings further indicated that, other factors being 
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constant, being married reduced the probability of a woman to participate in the labour 

force by a margin of 27.6 percentage points compared to women that are not married 

but lived with their partner. In contrast, not living with a partner (widowed, separated 

or divorced) increased the probability of a woman to participate in the labour force by 

a margin of 15.6% percentage points compared to unmarried women who live with 

their partners, other factors remaining constant. 

The marginal effect of a woman’s age turned out to be positive and statistically 

significant at one percent level. This suggests that as a woman’s age increased by one 

year, the probability of a woman to participate in the labour force also increase by a 

margin of 13.6 percentage points, other factors being constant. Conversely, the age of 

a woman squared was negative and statistically significant at one percent level. This 

suggests that as the woman gets older, it reaches a point where the probability of 

participating in the labour force decreases by a margin of 0.1 percentage points, other 

factors being constant.  

Concerning the place of residence, the marginal effect of living in rural areas was 

found to be positive and statistically significant at one percent level. This indicates 

that, other factors being constant, living in rural areas increased females’ probability 

of participating in the labour force by a margin of 16.1 percentage points compared to 

their urban counterparts. In addition, household size was also found to be positive and 

statistically significant at five percent level. This implies that, a unit increase in 

household size led to an increase in female labour force participation by a margin of 

1.2 percentage points, other factors remaining constant. The use of contraceptive was 

also a vital factor influencing female’s decision to participate in the labour force. 

Based on the estimation results, the marginal effect of contraceptive use was both 

positive and significant at one percent level. This further suggests that, using 

contraceptives increased the probability of a woman to participate in the labour force 

by a margin of 22.5 percentage points compared to those who do not use 

contraceptives.  
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Access to media was also a significant factor influencing female labour force 

participation. From the estimation results, the marginal effects of listening to radio and 

reading newspapers were both positive and statistically significant at one percent. The 

findings further showed that, women who frequently listen to radio increased the 

probability of participating in the labour force by a margin of 17.5 percentage points 

compared to those who do not frequently listen to radios, other factors being constant. 

Similarly, women who read newspapers increased the probability of participating in 

the labour force by a margin of 13.4 % compared to those who do not frequently read 

newspapers, ceteris paribus.  

4.4 Correlation analysis 

A correlation analysis measures the linear relation between two or more variables with 

the magnitude or strength that range from -1.0 to +1.0. If the correlation coefficient is 

positive, it implies one variable increases as the other increase and vice versa while if 

the correlation coefficient is negative it indicates one variable decreases as the other 

increases and vice versa. In addition, as the correlation coefficient gets closer to +1 or 

-1, the more closely the two variables are related leading to the likelihood of 

multicollinearity problem and vice versa. According to Ratner (2009), values between 

0 - 0.3 (also 0 and -0.3) signifies a weak linear relationship, values between 0.3-0.7 

(also -0.3 and -0.7) indicates moderate linear relationship and values between 0.7 – 1 

(also -0.7 and -1) indicates a strong linear relationship. 

In this study, a correlation analysis was performed to identify whether and how 

strongly the variables used are related as shown on table 9 and 10.  
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Table 9: Correlation analysis of the independent variables 

 

Source: Author's calculations based on TDHS 2015/2016 

The results presented on table 9 shows that, the highest correlation value was 0.975 

between age and its square that depicted a negative correlation. However, the age 

variable was squared purposively to capture the lifecycle effects. Apart from the age 

and its square, the variables with the strong correlation were primary and secondary 

education (0.772) as well as the richer and richest wealth quintiles (0.714) which all 

portrayed a positive correlation. In contrast, household size and not living together 

were not correlated (0.000). In addition, the correlations among most variables were 

low and closer to 0.00, and ranging between the lowest and highest reported variables. 

Table 10: Correlation matrix of the dependent variable and the endogenous 

variables 

 
FLFP Fertility 

FLFP 1 
 

Fertility 0.10425 1 

Source: Author's calculations based on TDHS 2015/2016 

Fertility Richest Richer Middle Poorer Primary SecondaryHigher Married Not togethernever ContraceptiveAge AgesquaredRural Hh size radio newspaper

1.000

0.113 1.000

0.053 0.714 1.000

0.017 0.556 0.620 1.000

-0.014 0.466 0.547 0.536 1.000

0.136 -0.117 -0.133 -0.108 -0.053 1.000

0.184 -0.271 -0.216 -0.125 -0.045 0.772 1.000

0.142 -0.120 -0.051 -0.030 -0.012 0.311 0.343 1.000

0.008 -0.062 -0.021 0.006 0.011 0.009 -0.027 -0.017 1.000

0.055 -0.009 -0.009 0.005 0.012 -0.026 -0.026 0.009 0.550 1.000

0.140 -0.112 -0.094 -0.063 -0.040 0.011 -0.086 -0.047 0.619 0.440 1.000

-0.059 -0.049 -0.070 -0.040 -0.027 -0.060 -0.047 -0.044 -0.009 0.009 0.054 1.000

-0.162 -0.094 -0.081 -0.047 -0.026 0.074 0.015 -0.080 -0.016 -0.014 0.310 -0.149 1.000

0.001 0.059 0.053 0.030 0.024 -0.081 -0.026 0.060 -0.002 -0.010 -0.295 0.157 -0.975 1.000

-0.017 0.452 0.207 0.014 -0.034 0.013 -0.054 0.006 -0.053 0.034 0.006 0.055 0.031 -0.027 1.000

-0.239 0.114 0.168 0.153 0.133 -0.008 -0.022 -0.008 -0.049 0.000 -0.117 0.086 0.092 -0.058 -0.036 1.000

0.022 -0.119 -0.124 -0.111 -0.069 -0.053 -0.063 -0.023 0.010 0.029 0.017 -0.004 0.013 -0.017 -0.007 0.010 1.000

0.044 -0.006 -0.006 0.013 0.007 -0.208 -0.235 -0.095 -0.016 -0.013 -0.064 -0.061 -0.021 0.014 0.049 0.011 -0.202 1.000

Higher

Married

Not together

never in union

Richer

Middle

Poorer

Primary

Secondary

e(v)

FLFP

Age squared

Rural

Household size

Fertility

Contraceptive

Age

listens to radio

reads newspapers

Richest
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The results presented on table 10 shows that, after accounting for endogeneity, the 

endogenous variable fertility portrayed a positive correlation with female labour force. 

However, the correlation was low (0.104). On the other hand, it is worth remembering 

that correlation does not imply causation. 
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CHAPTER FIVE 

DISCUSSION OF FINDINGS 

5.1 Overview 

The major objective of the study was to analyse fertility and its effects on female 

labour force participation in Tanzania. This chapter provides the discussion of this 

study’s findings in relation to the findings from other similar studies. Specifically, the 

chapter provides a complete discussion on the effect of socio-economic factors on 

fertility and the effect of fertility on female labour force participation in Tanzania. 

5.2 Effect of socio-economic factors on fertility 

Based on the findings on the socio-economic factors influencing fertility, the 

coefficients of education levels were negative and statistically significant at one 

percent level. The results further showed that, as education level increases from 

primary level to higher level, fertility decreases other factors being constant. The 

negative effects of education on fertility could be explained by the fact that as a woman 

spends more time in school there is a high opportunity cost of having many children 

(Becker, 1981). That is the extra years in school act as a control mechanism to reduce 

women’s fertility, as many tend to delay the age of marriage and childbirth (Breierova 

and Duflo 2003; Namubiru 2014). These results are consistent with the study findings 

of Sankwa (2016), Yayeh (2015), Bugumba (2010), Sato and Imai (2010) who found 

a negative relationship between fertility and education levels of a woman in Zambia, 

Ethiopia, Tanzania and India respectively. 

Marital status had mixed effects on fertility of a woman. Being married was found to 

be positive and significant at one percent level. In contrast, never being in a union and 

not living with a partner (widowed/separated/divorced) were found to be negative and 

statistically significant at one percent. The results are supported with the findings 

obtained by Namubiru (2014) in Uganda who found a positive relationship between 

being married and fertility and a negative relationship between not living with a 
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partner (widowed/separated/divorced) and fertility. In addition, Lihawa (2016) also 

found a positive relationship between being married and fertility in Tanzania. 

Regarding wealth, the results showed that, as wealth increases, fertility decreases other 

factors being constant. According to (Becker and Murphy (1988), the negative effect 

of wealth index on fertility could be explained by the fact that a woman’s utility 

depends on the utility of her children and that a woman can affect her children’s utility 

by investing in their human capital (e.g. education, health). Therefore, as income and 

wealth rises parents choose to invest more in their children. However, as the number 

of children increases, the costs of transfers to children increases leading to wealthier 

parents to reduce fertility to proportional levels of high transfers thus a negative 

relationship. This finding is consistent with studies by Lihawa (2016), Namubiru 

(2014) who found a negative relationship between wealth quintiles and fertility in 

Tanzania and Uganda respectively. In contrast, Yayeh (2015) concurs that wealth 

quintiles are positively associated with fertility in Ethiopia. 

Age of a woman turned out to be a significant determinant of fertility. Based on the 

estimation results, as a woman’s age increases, fertility also increase, other factors 

being constant. Conversely, the age of a woman squared was negative and statistically 

significant at one percent level. This implies that as the woman gets older she reaches 

menopause and that her fertility decline as age increased, other factors being constant. 

The findings are supported by studies conducted by Bbaale (2014), Sato and Imai 

(2010) and Bugumba (2010) who found a positive relationship between age and 

fertility in Uganda, India and Tanzania respectively. Moreover, Fang, et al, (2013) 

found a positive and statistically significant effect of age on fertility and a negative 

and statistically significant effect of age squared on fertility in China. 

Regarding place of residence, women who lived in rural areas were more likely to 

have many children than their urban counterparts. This is can be explained by the fact 

that, other factors being constant, usually women in rural areas tend to have lower 

education levels than those who live in urban areas particularly on matters related to 

family planning. In addition, economic hardships in urban areas compared to rural 

areas limits the ability of women to have many children. This finding is in line with 



62 
 

the studies conducted by Lihawa (2016), Yayeh (2015) and Bbaale (2014) in 

Tanzania, Ethiopia and Uganda respectively. Furthermore, household size was found 

to increase fertility by 0.03. This finding is similar to the study conducted by Bugumba 

(2010) who also found a positive relationship between fertility and number of people 

living in the household in Tanzania.  

The use of contraceptive was positive and significant at one percent. Based on the 

estimations, women using contraceptives were more likely to have more children than 

those who do not use contraceptives other factors being constant. Theoretically, the 

use of contraceptive is expected to have a negative relationship with fertility 

(Bugumba 2010; Yayeh 2015; Lihawa 2016). However, this may not be the case if a 

woman fails to adhere to the laid down guidelines on their correct use for improved 

outcomes (Lihawa, 2016). It is for this reason; Bhasin et al. (2010) recommended the 

need to educate the public about proper use of contraception. Although this finding 

turned out to be inconsistent with the widely held view of the role of contraceptive in 

fertility behaviour, it was consistent to the studies conducted by Hannon (2008) and 

Bhasin et al. (2010) who found that fertility was positively correlated with 

contraceptive use in Uganda and Ghana respectively.  

Access to media was found to be a significant determinant of fertility. From the 

estimation results, women who listened frequently to radio reduced fertility by a factor 

of 0.023 whereas women who read newspapers frequently reduced fertility by a factor 

of 0.082 other factors being constant. The possible reason for this finding is that, media 

highly influence the females’ desire to having children. This can be through awareness 

creation on various family planning programs. This finding may be supported by the 

studies conducted by Yayeh (2015) and Lihawa (2016) in Ethiopia and Tanzania 

respectively.  

Regarding the likelihood of a woman having zero children; higher education, the 

richest wealth quintile, the rural place of residence and a marital status of women who 

have never been in a union turned out to be positively related. In contrast, the age of a 

woman, primary education and the use of contraceptives reduced the probability of a 

woman to experience zero births. The study by Lihawa (2016) had slightly similar 
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results to the study findings, it found that age of a woman and contraceptive usage 

reduces the probability of zero births whereas higher education also increases the 

possibility of zero births in Tanzania. However, it is inconsistent with this study on 

primary education and a place of residence where it found that primary education and 

urban place of residence reduces the increases the possibility of zero births.  

5.3 Effect of fertility on female labour force participation 

The simple probit estimates indicated that fertility had a negative and inverse effect 

on the involvement of women in the labour force. This meant that one extra kid would 

reduce a woman's work probability by 0.9 percentage points. Due to the endogeneity 

of fertility in the labour market participation equation, probit assessments may be 

biased, this study used IV probit to tackle possible endogeneity. The IV probit results 

indicated a negative and significant marginal effect of fertility on the probability of 

female to participate in the labour force. This implied that one additional child reduces 

the probability of a woman to participate in the labour force by 7.6 percentage points 

holding other factors constant. From the findings, failure to control for endogeneity of 

fertility may underestimate the effect of fertility on the probability of a woman to 

work. This finding is consistent to the studies conducted by Lim (2017), Prasetyoputra, 

Irianti, and Sasimartoyo (2016), Sackey (2005) who found a negative relationship 

between fertility and labour force participation in Malaysia, Indonesia and urban areas 

of Ghana respectively. In addition, Bloom et al (2007) conducted a panel analysis of 

97 countries and found that, with each additional child, female labour force 

participation decreases. Furthermore, while Kabubo-Mairara et al (2017), found a 

positive effect of fertility on female labour supply in the probit model and a negative 

relationship in the IV probit model, Rondinelli and Zizza (2011) found a negative 

relationship of fertility on labour force participation in the probit model; however, 

after accounting for endogeneity the negative relationship disappears. Other findings 

that contradict the study findings include studies by Boateng et al (2013) and Maingi 

(2014), who found that fertility reduces labour force participation of women in Ghana 

and Kenya.  
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Regarding wealth, both the simple and IV probit models indicated a negative and 

significant effect of the middle, richer and richest wealth quintiles on female labour 

force participation. The poorer wealth quintile turned out to be positive in both the 

simple and IV probit models but insignificant in the simple probit while significant at 

ten percent level in the IV probit.  The results in both models further showed that, 

other factors being constant: as wealth increases, the probability of a female to 

participate in the labour force decreases (except from richer to richest wealth quintiles 

in the simple probit model). This could be explained by the theory of labour supply 

asserting that a woman’s time is allocated between paid work and leisure, therefore as 

wealth increases people tend to prefer leisure to work. The study findings are similar 

to the findings by Bbaale (2014), who found that as a woman improves from the lower 

wealth quintile to a richer wealth quintile, the probability of participating in the labour 

force decreases. Similarly, Kabubo- Mariara et al (2017) using the IV probit model 

found the probability of a woman to participate in the labour force decreased as wealth 

increased. 

Another determinant of a woman’s probability to participate in the labour force was 

education specifically higher education. In the findings depicted in the IV probit 

model, women with higher formal education level were 48.2 percentage points more 

likely to be working contrasted to those without formal education. However, primary 

and secondary formal education levels turned out to be insignificantly positive and 

negative respectively. In the simple probit model however, higher education was 

found to be insignificant, while primary and secondary education were significantly 

positive and negative respectively. The positive effect of higher education on labour 

force participation of female could be explained by the fact that, more educated 

women tend to have higher income aspirations over their less-educated counterparts 

and therefore tend to be more active in the labour market. This finding is consistent 

with the findings by Sankwa (2016), Maingi (2014), Bbaale (2014) and Bloom et al 

(2007) who found a positive relationship between higher education and female labour 

force participation in Zambia, Kenya, Uganda and an average of 97 countries 

respectively.  
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Marital status was also among the determinants of female labour force participation. 

Based on the estimation results, both the simple and IV probit models showed a 

positive and significant relationship between women not living with a partner 

(widowed/ separated/ divorced) and their labour force participation. In addition, both 

models further showed a negative and significant (except for women never in a union 

for IV probit model) relationship between married women, women that have never 

been in a union and their labour market participation. This could be explained by the 

fact that, married women may be less likely to be involved in income generating 

activities due to their preferences for household activities (Mincer, 1962). The results 

are in line with the works of Kabubo-Mariara et al (2017) who found a negative 

relationship between married women in Kenya and their labour force participation and 

Maingi (2014) who found a negative relationship between married women and women 

never in a union to their labour force participation in Kenya. In addition, Rondinelli 

and Zizza (2011) in both the simple and IV probit models found a positive and 

significant relationship between women not living with a partner (widowed, separated 

or divorced) and their labour force participation. Contrary to this are the works of 

Sankwa (2016) who found a positive relationship between married women in Zambia 

and their labour force participation and Rondinelli and Zizza (2011) in both the simple 

and IV probit models found a positive relationship between married women and their 

labour force participation in Italy. 

Another factor that significantly affected the probability of a woman to participate in 

the labour force was age. Based on the study findings in both the simple and IV probit 

models, as a woman’s age increased by one year, the probability of a woman to 

participate in the labour force also increased, other factors being constant. Possible 

explanation to this finding is the fact that as a woman gets older, she gains more 

experience and other factors being constant, the more the experience, the higher the 

wages leading to a higher probability of participating in the labour force. This finding 

is consistent to the studies conducted by Sankwa (2016), Bbaale (2014), Kabubo-

Mariara et al (2017) who found a positive relationship between age and female labour 

force participation in Zambia, Uganda and Kenya respectively. However, the age of a 

woman squared was negative and statistically significant at one percent level. This 
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implied that, as the woman gets very older, it reaches a point where the probability of 

participating in the labour force starts to decrease. This could be explained by the fact 

that as a woman reaches a certain age retires from work but also the physical effects 

of ageing could play part. This finding are in line with the results of a study conducted 

by Rondinelli and Zizza (2011) which first found a positive relationship between age 

and labour force participation to the age of 54 years but a negative relationship 

between age and labour force participation beyond the age of 54 years old in Italy. In 

addition, Fang et al, (2013) found positive relationship between age and labour force 

participation and a negative effect of age squared on the probability of off farm 

employment in China.  

Concerning the place of residence, both the simple and IV probit models showed a 

positive and significant effect of women living in rural areas on their labour force 

participation. The results further implied that, other factors being constant, living in 

rural areas increased females’ probability of participating in the labour force compared 

to their urban counterparts. This is reflected in the fact that in Tanzania, there are lower 

levels of unemployment in rural than in urban areas and that unemployment is also 

disproportionally high among young people and among young women in particular 

(UNDP 2015 and NBS 2016). This is consistent to the findings by Maingi (2014) and 

Kabubo-Mariara et al (2017) who both found a positive relationship between rural 

place of residence and female labour force participation in Kenya. However, Fang et 

al, (2013) concurs that urban place of residence is the one positively related with 

female labour force participation in China.  

Another factor that significantly affected female decisions to participate in the labour 

force was the number of household members. Household size turned out to be positive 

and statistically significant in both the simple and IV probit models, implying a unit 

increase in household size led to an increase in female labour force participation, other 

factors remaining constant. Contrary to the study is the findings of Sankwa (2016) 

who found a negative correlation between the number of household members and 

labour force participation in Zambia. 
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The use of contraceptive was also an important determinant of female labour force 

participation. Based on the estimation results in the simple and IV probit models, the 

marginal effect of contraceptive use was both positive and significant at one percent 

level. This further suggested that, women using contraceptives have a higher 

probability of participating in the labour force compared to those who do not use 

contraceptives. This finding could be explained by the fact that, the use of 

contraceptives allow women less room for error when avoiding unwanted and surprise 

pregnancies particularly when they are ready to make a permanent decision about their 

family sizes or when taking off time to raise children would lead to substantial 

depreciation to human capital. This finding is consistent to the study findings by 

Skadsen (2017) which found that when permanent forms of contraceptives are legal 

and available it allows more women to participate in the labour force and causes an 

increase in the female labour force participation rate.  

Access to media turned out to be a significant determinant of female labour force 

participation. From the estimation results, both the simple and IV probit models 

showed positive and statistically significant marginal effects of listening to radio and 

reading newspapers on female labour force participation. The findings implied that, 

women who frequently listen to radio and/or women who frequently read newspapers 

increased the probability of participating in the labour force compared to those who 

do not frequently read newspapers or listen to radio, other factors holding constant. 

This finding could be explained by the fact that, women who access media (both radio 

and newspapers) are more likely to get information concerning various employment 

opportunities which could enable them to participate in the labour market. The study 

by Sankwa (2016) had somewhat similar results, it found that for educated women 

who have home appliances such as televisions participated more in the labour force 

while the availability of home appliances (such as a television) in general have a 

negative effect on female labour force participation. It further suggested that one of 

the reason for not engaging in the labour market in homes that are financially stable 

might be prioritizing leisure (watching television) over engaging in market work. 
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CHAPTER SIX 

SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS 

6.1 Overview 

This chapter presents the summary, conclusion as well as policy implication of the 

study. It is divided into three sections. The first section presents the summary and 

conclusion of the study, second section presents the policy implications of the study, 

and the last section suggests areas for further research. 

6.2 Summary and conclusion 

Female labour force participation is both the cause and outcome of economic growth 

of any nation. On a causative factor, as more females enter the labour force, economies 

can grow faster in response to higher labour inputs injected in the economy while as 

an outcome, as countries develop; women’s capabilities typically improve as well, 

whereas social constraints weaken, which enables females to participate on work 

outside the home. Most studies of female labour supply recognize the importance of 

children, it is for this reason; the study aimed at analysing fertility and its effect on 

female labour force participation in Tanzania for women aged 15-49 years, thriving 

on the recent Tanzania Demographic and Health Survey 2015-2016. 

In the first objective, the study analysed socio-economic factors influencing fertility, 

employing the ZIP model to account for fertility of women with and without children. 

Based on the study findings, education of a woman, marital status of never being in a 

union and not living together (widowed/separated/divorced), wealth quintiles and 

media usage (radio and newspaper) had a significant negative effect on fertility of 

women with one or more children. On the other hand, age of a woman, married marital 

status, contraceptive use, household size, rural place of residence had a significant 

positive effect on fertility of women with one or more children. Regarding the fertility 

of women with zero births, age of a woman, primary education, higher education and 

contraceptive use had a significant negative effect while rural place of residence, 
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richest wealth quintile and women never in a union showed a significant positive 

effect. 

In the second objective, the study analysed the effect of fertility on female probability 

using IV probit model to control for the endogeneity of fertility in the labour force 

participation equation. The study findings showed that fertility negatively affects 

female labour force participation by 7.6 percentage points. In addition, wealth 

quintiles, married marital status indicated a significant negative effect on female 

labour force participation. On the other hand, higher education, not living together 

with a partner (widowed, separated or divorced), contraceptive use, age of a woman, 

rural place of residence, household size and access to media (listening to radio and 

reading newspapers) showed a significant positive effect on female labour force 

participation.  

Based on the findings, the study concludes that, women with lower fertility were of 

higher probability of participating in the labour force. This implies that increasing 

education levels particularly higher education, and improving access to mass media 

(radios and newspapers) could reduce fertility while increasing the probability of 

females to participate in the labour force and, in turn, help improve her family’s 

economic livelihood and that of the nation in the long run.  

6.3 Policy implication 

Good public policy decisions require reliable information about the causal 

relationships among variables (Arpino, 2014). While disentangling the relationship 

between fertility, and female labour force participation is not an easy task, failure to 

account for this causal relationship is vital as it might lead to erroneous policy 

conclusions (Kabubo-Mariara et al, 2017). It is for this reason; policymakers need to 

understand the nature of women’s labour participation. Based on the study findings, 

the study draws the following policy implications that can be used in addressing 

fertility and female labour force participation in Tanzania.  
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Empirical findings show that fertility gets lower as women gets more educated while 

labour force participation is higher among women with higher education level. It is 

for this reason; the government of the United Republic of Tanzania should ensure that 

public policies on education help instead of harm females. This can be done firstly, by 

establishing a re-entry policy for pregnant primary and secondary female students to 

be allowed to continue with their studies after giving birth. By allowing this, the gap 

between the poor and richer females (who may have the option of continuing with 

studies since they may afford private schools) will diminish but also the gaps between 

males and females will decline. Secondly, the government should invest more on 

female menstrual hygiene i.e. through subsidizing the supply of safe, affordable and 

sustainable sanitary pads, which may help to increase school attendance for adolescent 

female students. Thirdly, the government should strengthen the bursary and the 

scholarship programmes on education, provide more funds to the Higher Education 

students’ loans Board and should target these resources to girls who are needy but also 

girls with extraordinary academic performances. This will help raise the level of 

educational attainment of the women. Lastly, according to NBS (2016), men had 

higher labour force participation rates than women across all educational categories. 

The acquisition of higher education often reflects the desire for females to participate 

in the labour market work. Conversely, this is not noted in Tanzania whereby the 

educational benefits particularly higher education for the bulk of Tanzanian women 

have not transformed into enhanced involvement in the labour market. This is partially 

due to violence and discrimination women face in access to employment as reflected 

by the rank of 125 Tanzania ranks out of 155 countries in Gender Inequality Index 

(UNDP, 2014). The government should therefore enforce the existing laws and bylaws 

from the grassroots to the highest level to ensure equality in the labour market.  

The use of mass media (radios and newspapers) has shown a negative effect on fertility 

and a positive significant effect on female labour force participation. Through the 

available policies and laws, the government, journalists and other relevant 

stakeholders should ensure the mass media among other roles act as an education 

watchdog and information provider. For instance, by rolling out sensitization 

programmes in radios and newspapers, it will assist both women and men in various 
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parts of the country to obtain information on the benefits of family planning, role of 

female in the economy as well as labour market opportunities. This will not only 

increase female labour force participation, but also lead to women economic 

empowerment, country’s economic growth and reduction in gender inequality.  

Based on the empirical findings, the use of contraceptive had a positive and significant 

effect on both fertility and female labour force participation. The positive effect of 

contraceptive use on fertility was a surprising but not an impossible outcome. It may 

be caused by the failure to observe the laid down guidelines on the correct use of 

contraceptives for intended outcomes. It is for this reason; there is a need to educate 

the public about proper use of contraception. This will further help females to have 

the right and freedom to determine the number and spacing of their children, to avoid 

unintended pregnancies and hence be able to plan for their participation in the labour 

market.  

6.4 Area for further research 

Based on the study findings and literatures reviewed and discussed in the study, there 

are a lot of gaps that need to be scrutinized regarding the relationship between fertility 

and female labour force participation. Since, the findings are only relevant on the 

relationship between fertility and female labour force participation in Tanzania, there 

is a need for deeper analysis to incorporate wage differentials so that we can test the 

substitution effects from leisure to work. In addition, the study did not address the 

endogeneity of education in the labour force participation equation which may arise 

due to omitted explanatory variables such as, ability, intelligence, and motivation that 

might simultaneously affect the probability of obtaining higher education and the 

choice of being self-employed (Bauer and Chytilová 2010; Block et al. 2012; Parker 

2009). 

Furthermore, the study used a cross-sectional design to explain the relationship 

between labor-force participation and fertility. However, according to Killings worth 

and Heckman (1986), this research design would generally provide biased estimates 

for individuals with high career-based unobservable (such as ambition or talent) who 
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may choose to have fewer or no children, and they may be overrepresented in the labor 

force. It is thus important for future studies to explore other research designs.  
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APPENDICES 

Table A 1: Results of standard Poisson model 

Number of obs = 13265 

LR chi2(17) = 28880.69 

Prob > chi2 = 0.0000 

Inflation model = logit  
Log likelihood =  -19645.823 Pseudo R2 = 0.4236 

 Fertility Coef. Std. error z P value Marginal 

effect 

Fertility 
     

Education Primary -0.0559328 0.0134961 -4.14 0.000 -0.084 

Secondary -0.2479152 0.0215974 -11.48 0.000 -0.349 

Higher  -0.6811866 0.0844337 -8.07 0.000 -0.741 

Marital status married 0.0362589 0.013843 2.62 0.009 0.054 

never -1.392981 0.0381421 -36.52 0.000 -1.613 

not 

together 

-0.1231465 0.0181689 -6.78 0.000 -0.175 

Wealth 

quintile 

poorer -0.0092216 0.0164155 -0.56 0.574 -0.014 

mid -0.0433209 0.0164177 -2.64 0.008 -0.064 

richer -0.1417822 0.0175441 -8.08 0.000 -0.204 

richest -0.3429878 0.0226902 -15.12 0.000 -0.472 

Age  0.2504736 0.0054152 46.25 0.000 0.373 

Age square -0.0028162 0.0000774 -36.37 0.000 -0.004 

contraceptive 0.0876743 0.0111754 7.85 0.000 0.133 

Household size 0.0294858 0.0011387 25.89 0.000 0.044 

rural 0.0427842 0.0156432 2.74 0.006 0.063 

radio -0.0209224 0.0124672 -1.68 0.093 -0.031 

newspaper -0.0822825 0.0123545 -6.66 0.000 -0.122 

_cons -3.809803 0.0951083 -40.06 0.000 
 

estat gof: 
     

Deviance goodness-of-fit 10031.690 
    

Prob > chi2(13247) 1.000 
    

Pearson goodness-of-fit 9310.555 
    

Prob > chi2(13247) 1.000 
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Table A 2: Results of Negative binomial regression model 

Number of obs = 13265 

LR chi2(17) = 18729.68 

Prob > chi2 = 0.0000 

Inflation model = logit 
  

Log likelihood =  -19645.823 
 

Pseudo R2 = 0.3228 

 

 
Fertility Coef. Std. error z P value Marginal 

effect 

Fertility 
     

Education Primary -0.056 0.013 -4.140 0.000 -0.084 

Secondary -0.248 0.022 -11.480 0.000 -0.349 

Higher  -0.681 0.084 -8.070 0.000 -0.741 

Marital 

status 

married 0.036 0.014 2.620 0.009 0.054 

never -1.393 0.038 -36.520 0.000 -1.613 

not together -0.123 0.018 -6.780 0.000 -0.175 

Wealth 

quintile 

poorer -0.009 0.016 -0.560 0.574 -0.014 

mid -0.043 0.016 -2.640 0.008 -0.064 

richer -0.142 0.018 -8.080 0.000 -0.204 

richest -0.343 0.023 -15.120 0.000 -0.472 

Age  
 

0.005 46.250 0.000 0.373 

Age square 
 

0.000 -36.370 0.000 -0.004 

contraceptive 
 

0.011 7.850 0.000 0.133 

Household size 
 

0.001 25.890 0.000 0.044 

rural 
 

0.016 2.740 0.006 0.063 

radio 
 

0.012 -1.680 0.093 -0.031 

newspaper 
 

0.012 -6.660 0.000 -0.122 

constant -3.810 0.095 -40.060 0.000 
 

/lnalpha -16.978 56.443 
   

alpha 4.23E-08 2.39E-06 
   

LR test of alpha=0:  chibar2(01) = 0.00                 Prob >= chibar2 = 0.5 
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Table A 3: Results of zero-inflated Poisson regression model 

  Number of obs = 13,265 

  Nonzero obs = 9,720 

  Zero obs = 3,545 

Inflation model = logit  LR chi2(17) = 11579.63 

Log likelihood = -19470.31  Prob > chi2 = 0.0000 

  Log likelihood = -19414.61  
Fertility Coef. Std. error z P>z Marginal 

effect 

Fertility 
      

Education Primary -0.058 0.014 -4.290 0.000 -0.101 

Secondary -0.244 0.022 -11.240 0.000 -0.401 

Higher  -0.653 0.088 -7.460 0.000 -0.842 

Marital status married 0.037 0.014 2.660 0.008 0.064 

never -0.992 0.043 -22.830 0.000 -1.417 

not together -0.123 0.018 -6.750 0.000 -0.203 

Wealth quintile poorer -0.009 0.016 -0.540 0.587 -0.015 

mid -0.042 0.016 -2.530 0.011 -0.071 

richer -0.138 0.018 -7.870 0.000 -0.232 

richest -0.328 0.023 -14.370 0.000 -0.528 

Age  
 

0.006 37.440 0.000 0.378 

Age square 
 

0.000 -28.760 0.000 -0.004 

contraceptive 
 

0.011 7.290 0.000 0.144 

Household size 
 

0.001 26.330 0.000 0.052 

rural 
 

0.016 3.330 0.001 0.090 

radio 
 

0.012 -1.810 0.070 -0.040 

newspaper 
 

0.012 -6.660 0.000 -0.142 

_cons -3.237 0.102 -31.700 0.000 
 

INFLATE 

Age -0.789 0.094 -8.360 0.000 
 

Primary education -0.897 0.509 -1.760 0.078 
 

Secondary education 0.747 0.532 1.400 0.160 
 

Higher education 5.478 1.317 4.160 0.000 
 

Marital - never 3.338 0.427 7.810 0.000 
 

Wealth - richest 2.078 0.373 5.570 0.000 
 

Rural 1.429 0.355 4.030 0.000 
 

Contraceptive -2.726 0.535 -5.090 0.000 
 

_cons 10.546 1.695 6.220 0.000 
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Vuong test of ZIP vs 

standard Poisson 

  
12.180 0.000 

 

Table A 4: Probit regression results 

  Number of obs = 13,261 

  Wald chi2(18) = 2165.04 

  Prob > chi2 = 0.000 

Log pseudolikelihood = -6690.3283  Pseudo R2 = 0.1552 

FLFP coefficient Robust std 

error 

z P>|z|  marginal 

effects 

Fertility -0.0281845 0.0086816 -3.25 0.001 -0.0090499 

Wealth 

quintiles 

richest -0.3134465 0.0530577 -5.91 0.000 -0.1052324 

richer -0.4083842 0.0455885 -8.96 0.000 -0.1393468 

mid -0.1333285 0.045839 -2.91 0.004 -0.0439577 

poorer 0.0508175 0.047442 1.07 0.284 0.016131 

Education primary 0.1354474 0.0410382 3.3 0.001 0.0437658 

secondary -0.2098821 0.0491663 -4.27 0.000 -0.0694731 

higher 0.1259098 0.125279 1.01 0.315 0.0387347 

Marital 

status 

married -0.2578843 0.0394574 -6.54 0.000 -0.0831947 

Not together 0.1559004 0.0554256 2.81 0.005 0.0480377 

never -0.3202447 0.0478259 -6.7 0.000 -0.1075086 

Contraceptive 0.2677614 0.03052 8.77 0.000 0.0826106 

Age 0.16865 0.0104694 16.11 0.000 0.0541528 

Age square -0.0020633 0.0001626 -12.69 0.000 -0.0006625 

Rural 0.0890752 0.0340678 2.61 0.009 0.0289087 

Household size 0.0067881 0.0034399 1.97 0.048 0.0021796 

Radio 0.1636037 0.0318853 5.13 0.000 0.0540371 

Newspaper 0.0560797 0.0278359 2.01 0.044 0.0179522 

_cons -2.191488 0.1701765 -12.88 0.000 
 

number of observations  13261     

number of covariate patterns 11914     

Pearson chi2(11895)  12353.21     

Prob > chi2  0.0017     
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Table A 5: Probit model with instruments as independent variables 

FLFP coefficient Robust std 

error 

z P value Marginal 

effect 

Fertility -0.0116073 0.009969 -1.16 0.244 -0.003005 

Wealth 

quintiles 

richest -0.3646333 0.0655431 -5.56 0.000 -0.1033238 

richer -0.3561902 0.053328 -6.68 0.000 -0.1002702 

mid -0.093052 0.0527384 -1.76 0.078 -0.0247205 

poorer 0.096619 0.0542638 1.78 0.075 0.0242948 

Education primary 0.0771459 0.0435633 1.77 0.077 0.020156 

secondary -0.0060106 0.0581605 -0.1 0.918 -0.0015589 

higher 0.5713784 0.1987512 2.87 0.004 0.1101568 

Marital 

status 

married -0.2745314 0.0408437 -6.72 0.000 -0.0694476 

Not together 0.1899792 0.0574009 3.31 0.001 0.0461893 

never -0.0285143 0.0721278 -0.4 0.693 -0.0074681 

Contraceptive 0.208446 0.0331378 6.29 0.000 0.0525649 

Age 0.113024 0.0144957 7.8 0.000 0.0292608 

Age square -0.0012639 0.0002183 -5.79 0.000 -0.0003272 

Rural 0.1621575 0.042463 3.82 0.000 0.043321 

Household size 0.0056685 0.0041484 1.37 0.172 0.0014675 

Radio 0.1779984 0.0370653 4.8 0.000 0.0480725 

Newspaper 0.1481681 0.0348636 4.25 0.000 0.0377128 

Infertility 0.0002428 0.0556792 0.00 0.997 0.0000629 

Same sex 0.0491556 0.0327024 1.5 0.133 0.0126652 

Multiple -0.037063 0.1025013 -0.36 0.718 -0.0097528 

Ideal family size -0.0233243 0.0063631 -3.67 0.000 -0.0060384 

_cons -1.338698 0.2381681 -5.62 0.000 
 

Number of observations  9721     

Number of covariate 

patterns 

9588     

Pearson chi2(9567)  9749.59     

Prob > chi2  0.0940     

Test multiple ideal infertility same sex 

[FLFP]multiple = 0 

[FLFP]ideal = 0 

[FLFP]infertility = 0 

[FLFP] same sex = 0 

chi2( 4) = 15.82 

Prob > chi2 = 0.0033 
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Table A 6: IV probit model 

 Number of obs = 9,720 

Log pseudolikelihood = -22842.039 Wald chi2(18) = 590.03 

  Prob > chi2 = 0 

FLFP coefficient Robust std 

error 

z P value Marginal 

effect 

Fertility -0.0764009 0.0367476 -2.08 0.038 -0.0764009 

Wealth 

quintiles 

richest -0.4136928 0.073698 -5.61 0.000 -0.4136928 

richer -0.376504 0.0546126 -6.89 0.000 -0.376504 

mid -0.0982159 0.0527157 -1.86 0.062 -0.0982159 

poorer 0.0906163 0.054176 1.67 0.094 0.0906163 

Education primary 0.0641 0.045706 1.4 0.161 0.0641 

secondary -0.0502679 0.0642424 -0.78 0.434 -0.0502679 

higher 0.4822754 0.206818 2.33 0.020 0.4822754 

Marital 

status 

married -0.2757591 0.0410115 -6.72 0.000 -0.2757591 

Not together 0.156381 0.0601978 2.6 0.009 0.156381 

never -0.0644255 0.0759713 -0.85 0.396 -0.0644255 

contraceptive 0.2253806 0.0331797 6.79 0.000 0.2253806 

age 0.1361129 0.0177516 7.67 0.000 0.1361129 

Age square -0.0014387 0.0002209 -6.51 0.000 -0.0014387 

rural 0.1611044 0.0425986 3.78 0.000 0.1611044 

Household size 0.0124044 0.0060922 2.04 0.042 0.0124044 

Radio 0.1748961 0.037298 4.69 0.000 0.1748961 

Newspaper 0.1336592 0.0361733 3.69 0.000 0.1336592 

_cons -1.744744 0.2738834 -6.37 0.000 
 

Fertility 

Wealth 

quintiles 

richest -0.9374921 0.0707302 -13.25 0.000 
 

richer -0.4087508 0.059431 -6.88 0.000 
 

mid -0.1288901 0.0575845 -2.24 0.025 
 

poorer -0.0465548 0.0589457 -0.79 0.430 
 

Education  primary -0.3354879 0.0535802 -6.26 0.000 
 

secondary -0.7252722 0.0638766 -11.35 0.000 
 

higher -1.516753 0.1343145 -11.29 0.000 
 

Marital 

status 

married 0.0693271 0.0428651 1.62 0.106 
 

Not together -0.4333691 0.0567436 -7.64 0.000 
 

never -0.5783505 0.0657293 -8.8 0.000 
 

contraceptive 0.1636539 0.0326033 5.02 0.000 
 

Age 0.2640912 0.0158589 16.65 0.000 
 

Age square -0.0011165 0.0002532 -4.41 0.000 
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Rural 0.1238464 0.0460072 2.69 0.007 
 

Household size 0.1099884 0.0065102 16.89 0.000 
 

Radio -0.0820645 0.0432281 -1.9 0.058 
 

Newspaper -0.2385306 0.0352823 -6.76 0.000 
 

Infertility -0.8953623 0.0680228 -13.16 0.000 
 

same sex 0.3353443 0.0361059 9.29 0.000 
 

Multiple 0.8210005 0.1175686 6.98 0.000 
 

Ideal 0.1153651 0.0089592 12.88 0.000 
 

_cons -4.049206 0.2534593 -15.98 0.000 
 

/athrho2_1 0.1046309 0.0615902 1.7 0.089 
 

/lnsigma2 0.4733955 0.0095293 49.68 0.000 
 

corr(e.Fertility,e.FLFP)  0.1042508 0.0609208 
   

sd(e.Fertility)  1.605436 0.0152986 
   

Wald test of exogeneity (corr = 0): chi2(1) = 2.89        Prob > chi2 = 0.0894 

Instrumented:  Fertility 

Instruments:   wealth_richest wealth_richer wealth_mid wealth_poorer edu_primary 

               edu_secondary edu_higher marital_married not_together marital_never 

               contraceptive age agesq resid_rural HH_size radio magazine infertility 

               same_sex multiple ideal 

Test multiple ideal infertility same sex = 0 

1)multiple = 0 

2) ideal = 0 

3) infertility = 0 

4) same sex = 0 

F( 4, 9698) = 124.72 

Prob >F = 0.000 
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