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Abstract 
 
The persistence of lowest-low fertility in today’s developed world has generated significant interest 
in the fertility decision-making process. While many studies adopt a rational perspective towards 
fertility decision-making, there is increasing evidence that a behavioural approach is necessary to 
account for the irrationalities of fertility decisions. This is especially the case in Singapore, where 
fertility rates have remained low despite generous incentives and policies. To this end, this study 
explores the influence of behavioural heuristics on the child number and child timing intentions of a 
sample of 75 Chinese Singaporeans. Adopting a conceptual framework influenced by Azjen’s (1991) 
Theory of Planned Behaviour, the study proposes a two dimensional schema that synthesises the 
effects of behavioural heuristics across the dimensions of present and future, incorporating these 
effects into the fertility decision-making process. The study yields three overarching findings: firstly, 
the results highlight that individuals’ child number intentions and child timing intentions are 
predicted by separate background variables. Secondly, while behavioural heuristics strongly influence 
individuals’ perceptions of loss across both present and future dimensions, they have limited 
influence on individuals’ perceptions of gain. Moreover, individuals’ socio-economic, individual and 
environmental characteristics predict the extent to which they exhibit the influence of behavioural 
heuristics in their decisions. Thirdly, the study reveals that individuals’ child number intentions are 
fully accounted for by their assessment of the benefits of having a child. Following an elucidation of 
these findings, this paper proposes several theoretical and policy implications, and offers new 
dimensions for further research. (Keywords: Behavioural heuristics, Cognitive Biases, Fertility 
decision-making, Lowest-low fertility, Prospect Theory, Present Bias, Theory of Planned Behaviour.) 
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Section 1. Overview 
 
1.1 Introduction 
 
Lowest-low fertility (Kohler, Billari & Ortega, 2002) has been an increasingly seen global 
phenomenon, particularly in the developed world. This phenomenon occurs when a country’s total 
fertility rate (TFR) goes below 1.2 children per woman, a situation that Europe (Sobotka, 2004) and 
East Asia (Frejka, Jones & Sardon, 2010) are facing, with few solutions.   
 
Great interest has surrounded the demystification of the fertility puzzle. Numerous economists (e.g., 
Becker & Lewis, 1973; Easterlin, Pollak & Wachter, 1980) have analysed fertility issues from an 
economic perspective. Others have taken a more sociological perspective, proposing demographic 
and developmental reasons for the decline in fertility (Lesthaeghe, 2010). Underlying these varied 
studies is a desire to understand what drives fertility decisions and eventually, behaviour.  
 
Behavioural science, too, provides valuable perspectives on society’s waning fertility rates. In 
particular, behavioural heuristics have been “increasingly used by demographers and other scholars 
interested in explaining fertility in contemporary societies” (Billari, Philipov & Testa, 2009, p. 440). 
These heuristics are judgment rules that individuals subconsciously adopt, especially in a context of 
uncertainty, to reduce difficult mental tasks to simpler ones (Simon, 1957). The uncertainties and 
complexities involved in fertility decision-making render this approach highly suitable for explaining 
individuals’ fertility decisions. Therefore, this thesis builds on existing fertility research by (1) 
synthesising the effects of behavioural heuristics on fertility decisions, and (2) incorporating them 
into a fertility decision-making model developed with inputs from Ajzen’s Theory of Planned Behaviour 
(1991) and Miller and Pasta’s (1995) typography of fertility intentions.  
 
1.2 Research Problem 
 
Singapore, a small island state set in Southeast Asia, has not escaped the fertility crunch predicted 
for most developed societies. Singapore’s TFR declined over the period of 2000 to 2011 (National 
Population and Talent Division, 2012), with recent findings revealing that the TFR of the resident 
population increased only slightly from 1.15 births per female in 2010 to 1.20 births per female in 
2011 (Department of Statistics, 2012). The continued unresponsiveness of fertility rates to economic 
incentives over the past decade suggests that Singaporeans’ fertility decisions may have less to do 
with rational decision-making than with more complex decision models. One likely driver of 
Singaporeans’ fertility decisions is behavioural heuristics and biases.  This thesis therefore poses the 
research question:  
 

How do behavioural heuristics and biases influence Chinese Singaporeans’ 
 fertility decision-making processes? 

 
The focus of this study is the impact of specific behavioural heuristics on the fertility intentions of 
Singaporean Chinese who are married, but without children. Miller and Pasta’s demarcation between 
reproductive behaviour and fertility intentions (Miller & Pasta, 1995) is significant to the problem 
definition. In this paper, fertility intentions are studied, bearing in mind that these intentions are not 
direct proxies of behaviour that leads to conception, or “proceptive behaviour” (Miller, 1986).  
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One factor that causes this intentions-behaviour intransigence is the fact that proceptive behaviour 
is influenced by the interplay (Beckman, 1983; Thomson, McDonald & Bumpass, 1990) of a couple’s 
(potentially discordant) fertility intentions (Thomson, 1997). In contrast, fertility intentions are 
contained within the individual (Beckman, 1984), though they may be subject to a degree of spousal 
influence.  This study therefore adopts the individual Singaporean as its unit of analysis.   
 
Finally, the importance of context to the manifestation of behavioural heuristics and cognitive 
decision-making (Strauss, 2008) makes the empirical aspect of this study imperative. Context-specific 
literature, including research from the social sciences, is also referenced to create a fuller 
understanding of fertility in Singapore.   
 
1.3 Research Objectives  
 
Five objectives guide the research process: 

I. To identify, through a careful study of existing fertility decision-making literature, the 
background variables that affect individuals’ fertility intentions (RO1); 

II. To explore the impact that these background variables have on Chinese Singaporeans’ fertility 
intentions in the immediate time period (RO2); 

III. To investigate if Chinese Singaporeans are influenced by behavioural heuristics in their fertility 
decision-making processes (RO3);  

IV. To uncover the possible mediating influence of behavioural heuristics on the relationship 
between background variables and fertility intentions (RO4); and,  

V. To, thereby, understand how individuals’ fertility intentions can be enhanced, from both 
theoretical and practical perspectives (RO5). 

 
1.4 Conceptual Framework 
 
Ajzen’s Theory of Planned Behaviour (Ajzen, 1991; Ajzen & Fishbein, 2005) and Miller and Pasta’s 
model of reproductive behaviour (1995) provide inputs to the conceptual framework underpinning 
this study. This conceptual framework is detailed in Chapter 3. In addition, the principles that 
underlie Prospect Theory and Quasi-Hyperbolic Discounting will guide the two-dimensional 
alternatives-time classification of the behavioural heuristics under analysis. These concepts will also 
be developed in the subsequent chapters.  
 
1.5 Importance of Study  
 
This study makes contributions of both theoretical and practical importance. It has theoretical 
significance in the contributions it makes to fertility decision-making research. Firstly, while many 
previous studies have sought to identify the determinants of fertility decisions, a large proportion of 
fertility research has taken the expected utility approach, neglecting the possible irrationality that 
may characterise fertility decisions. In particular, there has been a dearth of research that explores 
the influence of various behavioural heuristics on fertility decisions, and synthesises their collective 
effects. This paper fills this research gap by (1) furthering existing research on the influence of 
behavioural heuristics on fertility decisions; and (2) introducing a 2-dimensional schema that 
integrates the influences of various behavioural heuristics on fertility decision-making. The 
exploration of behavioural heuristics as a mediating variable of the relationship between background 
variables and fertility intentions is also a new approach, and provides a richer understanding of the 
overall fertility decision-making process. 
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Moreover, the study seeks to understand the applicability of behavioural heuristics and theories in an 
East Asian decision-making context. It has been shown that different cultures demonstrate different 
reactions to risk and delays, resulting in different discount rates and probability associations where 
fertility decisions are concerned (Du, Green, Myerson, 2002). By extending behavioural research to 
Singapore, further support can be generated for the generalisation of the existing theories. 
 
Practical contributions to the current body of fertility research in Singapore are also made. The 
behavioural perspective provides an alternative frame through which to understand an issue that has 
been erstwhile approached from a social angle. Given the paucity of behavioural research in 
Singapore on the subject of fertility, this frame makes new policy solutions available to the country 
in its battle to raise the national birthrate. 
 
1.6 Structure of Thesis  
 
The research objectives and conceptual frameworks that have been introduced in this chapter will be 
addressed and explored in the chapters that follow. Chapter Two places the paper in context of the 
extant literature. These provide the theoretical underpinnings of the hypotheses that are introduced 
in Chapter Three. An in-depth discussion of the research methodology of the study is conducted in 
Chapter Four. The research and its results are evaluated in Chapter Five. Chapter Six discusses the 
policy implications of these findings and draws conclusions. 
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Section 2. Literature Review 
 
2.1 Introduction 
 
This chapter aims to position this paper within the context of existing fertility decision-making 
research, and thereby establish this paper’s contributions to the literature. The chapter begins by 
introducing Ajzen’s Theory of Planned Behaviour, a framework prevalent in decision-making 
analysis. Based on an assessment of the theory within the context of fertility decisions, a case will be 
made for a greater focus on the behavioural aspects of fertility decision-making. Two dimensions of 
analysis for the impact of behavioural heuristics in fertility decision-making will be explored, which 
will provide the theoretical framework for analysis and hypothesis development in the following 
chapter.  
 
2.2 Theory of Planned Behaviour: A Fertility Decision-making Process 
 
A well-known framework for decision-making analysis, Ajzen’s Theory of Planned Behaviour (TPB) 
(1991) provides a structure through which individuals’ intentions to act and their ultimate behaviour 
can be explained. The theory has been applied to a multiplicity of decision-making processes, 
including fertility decision-making (e.g. Billari, Philipov & Testa, 2009; Dommermuth, Klobas & 
Lappegard, 2011). 
 
Under Ajzen’s model, intentions are closely deterministic of decisions (Ajzen, 1991), and intentions 
correspond exactly with an action (Philipov, 2011). According to the theory, intentions are 
influenced by three antecedents: attitudes (peoples’ evaluations of the costs and benefits of the 
behaviour in question), subjective norms (the influence of close friends and relatives), and an 
individual’s perceived control over decision behaviour. These antecedents have been found to 
predict behavioural intentions with a high degree of accuracy (Ajzen, 1991). Attitudes, Subjective 
Norms and Perceived Behavioural Control are determined by individuals’ beliefs, which are in turn 
influenced by background factors such as socio-economic variables.  
 
2.2.1 Criticism of the Theory of Planned Behaviour  
 
Where fertility decisions are concerned, however, the theory does not account for the fact that 
fertility intentions take on different forms. Miller and Pasta identify child number intentions, child 
timing intentions and child-bearing intentions as three different expressions of fertility intention. 
Some of these forms of fertility intentions are more indicative of eventual fertility than others: 
several studies have shown that child-number intentions are weaker indicators of the realised 
number of children than child-timing intentions, as they are revised over individuals’ lives (Quesnel-
Vallee & Morgan, 2003; Liefbroer, 2009; Iacovou and Tavares, 2011). These nuances are not 
reflected under the theory (Miller & Pasta, 1995). 
 
Secondly, and more importantly, another criticism of the theory is its incomplete handling of the 
irrational aspects of fertility choices. Although the TPB model acknowledges potential irrationality 
of behaviour (Barber, 2011), it is less compatible with dealing with heuristics, particularly those 
involved in risky decision-making (Gibbons, Houlihan & Gerrard, 2009; Bachrach & Morgan, 2011). 
Moreover, while the theory’s sequential approach to behavioural outcomes yields a parsimonious 
decision-making model, its may not necessarily capture the non-linear approach of most decision-
making processes, which tend to come about through “automatic processing rather than conscious, 
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reasoned deliberation” (Morgan & Bachrach, 2011, p.14). Where fertility decisions are concerned, 
there is also considerable overlap between the antecedents of fertility intentions. The distinct, 
sequential categories utilised by the TPB may hence ignore the pathways joining the various 
independent variables (Miller, 1992).   
 
2.3 Fertility: A Behavioural Perspective   
 
Failing to account for decision irrationality and behavioural heuristics within the fertility decision-
making process, however, may then misrepresent the true nature of fertility decisions. Research on 
decision-making spans two camps where fertility decisions are concerned. One view assumes 
rationality in decision-making (Baron, 2007), measuring fertility decisions in terms of expected 
utility. The other approach, while not completely negating the findings of the former school, 
assumes bounded rationality (Simon, 1947), under which rational decision-making may be hindered 
by cognitive limitations or incomplete information. In such instances, rational decision-making 
processes give way to mental short cuts – known as behavioural heuristics – that simplify decision-
making. While these heuristics enable efficient decision-making amidst uncertainty, they may 
sometimes lead to cognitive biases that result in irrational decisions. 
 
Expected Utility theories (von Neumann & Morgenstern, 1944; Bernoulli, 1954) and their 
corresponding expected value models have been widely utilised by population economists over the 
years (e.g. Becker & Lewis, 1973; Becker & Tomes, 1976; Easterlin, Pollak & Wachter, 1980). 
Expected Utility theories treat the decision to have children as a rational decision, in which choices 
are made to maximise total utility, amidst ideal conditions such as perfect information. A rational 
approach assumes that incentives can directly encourage certain behaviour, and punishments can 
deter it. Four categories of expected utility models have emerged over the years (Cochrane, 1975), in 
which children are classified as either consumption (e.g. Becker & Tomes, 1976) or investment 
goods (Neher, 1971; Heer & Smith, 1968). 
 
These models, however, are unable to explain the “seemingly irrational behaviour” often displayed 
by individuals when making fertility decisions (Wrede, 2011, p.1055). Indeed, bounded rationality 
appears to be more the norm than the exception in fertility decisions. For instance, studies have 
shown how fertility rates tend to be either much higher or much lower than expressed fertility 
preferences (Voas, 2003); couples also procrastinate on fertility decisions when they would derive 
greater utility from having a child now (Wrede, 2009). Moreover, the decision uncertainty linked 
with incomplete information on the utility of having a child, and the complexity of fertility decisions 
due to the multitude of different factors that influence utility, may prove too cognitively 
overwhelming for individuals to make an optimal rational decision.  
 
These phenomena clearly mirror O’Donoghue and Rabin’s (2001) identification of irrationality in 
what task individuals choose to do, as well as when they choose to do it. In accord with this, this 
paper posits that decisions pertaining to fertility also take place across these two dimensions. Within 
the first dimension, which occurs in the present time period, individuals decide whether to have children 
or not. The second dimension – the dimension of time – presents individuals with another decision: 
whether they should have a child in the present dimension or in the future. This paper further proposes that 
decisions across both dimensions are strongly influenced by behavioural heuristics. 
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2.4 Fertility Decision-Making: Behavioural Heuristics in Two Dimensions   
 
2.4.1 Children, or the Status Quo? Decision Heuristics in the Present Dimension  
 
The first decision deals with a choice between having children, and remaining at the status quo to 
pursue other life choices. Under Expected Utility theory, individuals would weigh the costs and 
benefits of having children, and choose to have children when the value of the benefits exceeds the 
value of costs. Under this model, providing incentives (financial or otherwise) for having children 
would be effective in bridging the gap between the benefits and the costs of having a child, and 
would hence encourage fertility.  
 
There is significant evidence, however, that this method has not been as effective as desired. While 
monetary incentives have had proven success in some countries1, the subsidies provided by the 
Singapore government have not raised birth rates considerably. In spite of the $400,000 in subsidies 
per child provided by the Singapore government and a growth in Marriage and Parenthood 
incentives from 2001 to present, total live births fell from 46,997 in 2000 to 37,967 in 2010 
(Department of Statistics, 2011). The ineffectiveness of simple cost incentives signals the possibility 
of more complex cost estimation heuristics at work in Singaporeans’ fertility decisions. 
 
Prospect Theory (Kahneman & Tversky, 1979), an alternative choice theory to expected utility theory, 
provides an explanation for this phenomenon. Under Prospect Theory, individuals assign values to 
choices based on their perceived gains and losses relative to a status quo, rather than to final utility. 
When applied to fertility decisions, the theory predicts that individuals are more likely to choose the 
status quo over having children for two reasons. 
 
The main proposition Prospect Theory makes when it comes to losses is that people prefer an 
uncertain loss to a sure loss, and are risk-seeking where loss avoidance is concerned2 (Kahneman & 
Tversky, 1979). In the case of fertility, however, losses are fairly certain, with all forms of monetary 
and non-monetary costs representing certain losses from the status quo. Wunderink (1995) identifies 
several categories of private costs of having a child, including maintenance costs for daily essentials, 
education, insurance, etc.; attendance costs in terms of time and energy; as well as intangible costs 
and opportunity costs in the form of emotional labour, decreased personal freedom, and forgone 
income (Vinokur-Kaplan, 1978). In contrast, choosing not to have a child does not generate any 
losses within the present dimension, as the status quo is the reference point against which losses are 
measured. Under such circumstances, individuals may demonstrate myopic loss aversion, leading to 
the rejection of decisions that are attractive in the long-run because of an aversion toward present 
period losses (Benartzi & Thaler, 1995; Thaler, Tversky, Kahneman & Schwartz, 1997). In other 
words, individuals may decide against having children because of the immediate and definite losses 
that will be incurred, even though having children would bring them greater long-term gain. A 
heightened sensitivity to losses would also possibly lead to cost overestimation.  
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 For instance, a modest A$3000 (S$3840) per child incentive bonus provided by the Australian government in 2004 led 
to the highest number of births in 2006 since the year 1911.  
2 This means that individuals are willing to take risks to avoid losses, preferring a larger uncertain loss to a smaller, 
2 This means that individuals are willing to take risks to avoid losses, preferring a larger uncertain loss to a smaller, 
certain one. Risk-aversion, on the other hand, refers to a preference for certain outcomes, even if they are smaller in 
magnitude. 
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Secondly, Prospect Theory states that people prefer a sure gain to an uncertain gain even if the 
returns from the risky decision are higher (Kahneman & Tversky, 1979), and are hence risk averse 
when it comes to gains. However, in the case of fertility, gains tend to be not only uncertain, but 
also intangible and hence indefinite in magnitude. This makes the gains of fertility appear less 
attractive and heightens the possibility of their being discounted, particularly when contrasted with 
more salient and definite losses. This outcome is reinforced by the certainty effect, wherein people 
underweight outcomes that are merely probable (in this case, the benefits of having a child,) in 
comparison with outcomes that are obtained with certainty (Kahneman & Tversky, 1981; Tversky & 
Kahneman, 1986).  This effect is further exacerbated because losses are likely to loom larger in 
individuals’ minds than gains (Tversky & Kahneman, 1991), with individuals perceiving the loss and 
discounting the gain when an outcome involves the probable occurrence of both (Kahneman & 
Tversky 1979). By way of analogy, an individual would, subconsciously, be more perceptive of the 
fact that having a child would deprive him of money, time and opportunities, than he would be to 
the joys of parenthood. The individual would hence be dissuaded from moving away from the status 
quo. 
 
Another heuristic that reinforces the choice of the status quo in the present dimension is the Status 
Quo bias (Samuelson & Zeckhauser, 1988; Kahneman, Knetsch & Thaler, 1991), under which any 
change from the status quo is perceived as a loss. Based on this, it would follow that the changes 
arising from fertility, too, would be viewed from the perspective of losses rather than gains. 
Collectively, these theories suggest that individuals’ perceptions of costs and gains bias them towards 
choosing the status quo where fertility decisions are concerned.  
  
2.4.2 Children – Now, or Later? Decision Heuristics Across Time 
 
If heuristics within the present dimension encourage the status quo, heuristics across the dimension 
of time entrench it. These heuristics essentially make comparisons between having a child in the 
immediate time frame and having a child in the future. Under this dimension, time inconsistencies 
(Laibson, 1997; Takeuchi, 2011) in decision-making predict that it is always more appealing for an 
individual to have a child in the future time period than the present.  
 
One heuristic that leads to fertility procrastination is present bias (O’Donoghue & Rabin, 1999). 
Present bias is a heuristic that operates in the present time period, skewing one’s assessment of 
future costs and benefits, vis-à-vis present costs and benefits. While the standard discounted utility 
model (Samuelson, 1937) portrays individuals’ preferences as time consistent and hence constant 
whether measured at an earlier date or a later date (O’Donoghue & Rabin, 2001), present-biased 
preferences employ a form of quasi-hyperbolic discounting (Phelps & Pollak, 1968). This leads to 
intertemporal preferences that are time-inconsistent (Chabris, Laibson & Schuldt, 2006). Hence, 
present-biased individuals’ place a greater decision weight on wellbeing when making decisions 
within the present time period, than when making decisions for the future. However, this emphasis 
on wellbeing grows larger as the future moment moves closer to the present, and eventually, leads to 
the perpetual choice of immediate gratification of wellbeing. Present-biased choices are hence 
inconsistent with long-run utility (O’Donoghue and Rabin, 2001). Put another way, while long-run 
decisions are influenced by rational choice, they eventually become short-run decisions that are 
motivated by biased decision heuristics. Yet, to the present-biased individual, postponing the task to 
the future appears to be a rational decision since the future utility of the task appears to be higher 
than the net present utility of the task. 
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Within the context of fertility, present-biased individuals are predicted to view the present 
affordability of a child less favorably than the future affordability of a child. This is due to time 
inconsistent discounting of future costs with respect to present costs. Because of this, the present 
net benefits of having a child are lower than the perceived benefits of having a child in the future. 
Moreover, since present-biased individuals are more likely to prioritise short-run benefits such as 
well being over long-run benefits (Wrede, 2009), they may value their immediate happiness (e.g. 
leisure time, independence, etc.) over the future happiness that having children brings. However, 
being naïve (Strotz, 1956; O’Donoghue & Rabin, 2001), present-biased individuals would mistakenly 
assume that their future value of children exceeds their present value of children, and would hence 
postpone their fertility decisions. The effect of present bias is projected to be significant for fertility 
decisions, since present bias is exacerbated when tasks involve achieving important goals (Wrede, 
2009). 
 
Overall, present bias and hyperbolic discounting generally reduce fertility, particularly when the main 
cost of childbearing is monetary (Berns, Liabson & Loewenstein, 2007; Benhabib, Bisin & Schotter, 
2010; Wigniolle, 2011). Moreover, present bias causes procrastination when children are regarded as 
investment goods rather than consumption goods (Wrede, 2009). On the other hand, if the present 
benefits of children are large compared to alternative pursuits, present bias will not result in 
procrastination. Notably, present bias is also particularly felt in developed countries, particularly 
when incomes increase and elasticity of substitution of a child becomes greater than one.  
Other behavioural heuristics like the impatience effect (Chabris, Laibson & Schult, 2007; Halevy, 2008) 
further explain procrastination and biased estimations of the future costs and benefits. The 
diminishing impatience predicted by the impatience effect is similar to present bias in that time 
inconsistencies exist when estimating the costs and benefits of an uncertain future as compared to a 
certain present. In the fertility context, the impatience effect suggests that individuals are only willing 
to accept the sacrifices of having a child when the decision is in the future dimension. In the present 
dimension, however, the desire for immediate wellbeing outweighs the future benefits of having a 
child.  Once again, this leads an individual to believe in his or her intention to make a trade-off in 
the future. However, this intention is postponed as the future time period draws near, and 
individuals choose to remain at the status quo.  
 
One heuristic that may induce individuals at the status quo to consider having a child, however, is 
anticipated regret. Anticipated regret also operates across the dimension of time, by inducing 
individuals to consider their future regret over their present decision to remain at the status quo. The 
effect of anticipated regret is particularly salient when making decisions under risk and uncertainty, 
and theory predicts that participants always tend to make regret-minimizing choices rather than risk-
minimizing ones, in light of anticipated regret (Zeelenberg, Beattie, Van der Pligt & de Vries, 1996; 
Zeelenberg, 1999; Zeelenberg, van Dijk, Manstead & Van der Pligt, 2000; Coricelli, Dolan & Sirigu, 
2007). Individuals may hence be influenced to have children in order to minimise future anticipated 
regret. 
 
2.4.3 Combined effects of heuristics 
 
The combined effect of these two dimensions is as such: in the present time period, an individual is 
likely to choose to remain at the status quo rather than have a child. This decision is further 
entrenched by the misconception that one’s future self would be more inclined to have children. 
Consequently, childbearing is postponed to an indefinite time in the future. 
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However, any future time period eventually becomes the “present” time period for the individual. In 
the new present time period, individuals’ choices will yet again gravitate towards the status quo 
instead. This perpetuates the delay in the decision to have a child.  
In accord with these projections, Figure 2.1 introduces a new schematic for categorising fertility 
decisions and procrastination, which encapsulates the two-dimensional impact of behavioural 
heuristics on fertility decision-making.  
 

 Have Child Status Quo 
 
Present  

 
 

Loss Salience: Overestimation of Net 
Costs 

(Loss Aversion)  
 

 
Value of Life > Value of Child  

(Status Quo Bias) 
 

 
Future 

 
 

Future Affordability > Present 
Affordability 

Net Value of Child in 5 years >  
Net Value of Child today 

(Present Bias) 
 
 

 
 

Regret 
(Anticipated Regret)  

Figure 2.1: Behavioural Heuristics in two dimensions 
 
Behavioural fertility research has not been in abundance within the Singapore context. The most 
significant of these include works by sociologist Sun (2012), who has studied framing effects and 
fertility perceptions in Singapore from a qualitative angle. Several other studies (Goh, 1981; Ng, 
1982) have been conducted on decision rules governing family planning in Singapore during the 
period prior to Singapore’s Second Demographic Transition (Lesthaeghe & Neidert, 2006). 
However, the change in values in Singaporean society (Yap, 2003) and the shift in the levels of 
development since then mean that decision making models in post-transition Singapore may no 
longer be driven by the same behavioural motivators as they were in previous studies. There is 
indeed more room for further research on the behavioural aspects of fertility decision-making in 
Singapore, a research gap that this study hopes to fill. 
 
2.5 Adapted TPB Model 
 
The above assessment of the TPB model highlighted that, while it is valid and appropriate for 
decision-making research, the model can be enhanced by an incorporation of behavioural heuristics. 
This study therefore seeks to complement the existing TPB model by retaining the overall structure 
of the theory in the analysis. However, rather than focusing on the antecedents of fertility intentions, 
the study’s central focus is on the impact of behavioural heuristics on fertility intentions, and the 
role it plays in mediating the relationship between fertility intentions and background variables. This 
addresses the issue of subconscious decision-making within the TPB model. Secondly, the adapted 
model will incorporate Miller and Pasta’s typology of fertility intentions, so as to account for 
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different aspects of fertility intentions. The modified conceptual framework of this study is 
presented in Chapter 3.  
 
One caveat for this research, however, is that while many studies have used the theory to explain 
fertility decisions, some other studies have found a gap in the predictive effect of fertility intentions 
on eventual proceptive behaviour (Miller, 1986) and fertility outcomes (e.g. Westoff & Ryder 1977; 
Quesnel-Vallee & Morgan, 2003; Morgan & Taylor 2006). In Singapore, this disjoint between 
fertility intentions and eventual proceptive behaviour appears to be pronounced. While the TFR has 
hovered around 1.2 for the past three decades, with fertility rates constantly on the decline, 
Singaporeans’ intentions to have children have not declined. For instance, while the percentages of 
married women having no children rose from 6.0% to 8.4% from 2000 to 2011 (NPTD, 2013), most 
married couples express that their ideal number of children is 2.43 (National Family Council, 2010), 
and 84% of married individuals say they want to have two or more children (NTPD, 2012). These 
intentions, however, have not translated into behaviour.  
 
Even so, as mentioned in Chapter 1, the complex interplay of income, power and social interactions 
between husband and wife, which translate their individual intentions into a couple’s eventual 
proceptive behaviour, are beyond the scope of this study. In fact, many studies continue to employ 
fertility intentions as a proxy for proceptive behaviour for this reason (e.g. Schoen, Astone, Kim, 
Nathanson & Fields, 1999; Berrington, 2004; Liefbroer 2009; Morgan & Rackin, 2010). Therefore, 
whiel fertility intentions are used in this study, the relationship between intentions and proceptive 
behaviour must be further ascertained within the context of Singapore.  
 
2.6 Chapter Summary 
 
In conclusion, this chapter has documented the current state of research, as it relates to the present 
study, and made a case for increased research on the behavioural aspects of fertility decision-making. 
It has also put forth a two-dimensional schema for the categorisation of heuristics within the fertility 
decision-making process. The theories and framework laid out in this chapter forms the basis of the 
hypotheses in Chapter 3. 
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Section 3. Hypotheses 
 
3.1 Introduction 
 
In order to investigate the effect of behavioural heuristics on fertility intentions, this chapter 
proposes three overarching hypotheses that will be explored in the study. These hypotheses are 
based on the theoretical foundations laid in Chapter 2. The variables within each hypothesis are also 
detailed in this chapter.  
 
3.2 Hypotheses  
 
The three hypotheses proposed in this study correspond to the adapted TPB model introduced in 
the previous chapter: Firstly, background variables (socio-economic variables, individual 
characteristics and environmental variables) have an impact on individuals’ fertility intentions (H1). 
Secondly, background variables have an impact on individuals’ exhibition of behavioural heuristics 
in their fertility decisions (H2). Finally, behavioural heuristics mediate – and hence account for – the 
relationship between background variables and fertility intentions (H3). Figure 3.1 establishes the 
conceptual framework of the paper:    
 

 

Figure 3.1 Research Hypotheses & Conceptual Framework 
 
3.2.1 Hypothesis 1: Background factors have a significant impact on Singaporeans’ fertility 
intentions. 
 
The purpose of this hypothesis is to confirm the effects of various background variables on fertility 
intentions in Singapore. As proposed by Miller and Pasta (1995), fertility intentions comprise: child 
number intentions, child timing intentions, and childbearing intentions. As childbearing intentions 
demonstrate multicollinearity with child number and child timing intentions, they are omitted from 
the study.  
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Three sets of background variables are studied in this paper. The existing literature classifies 
influential background variables into the categories: socio-economic variables, individual 
characteristics, and environmental factors. There are a total of 10 variables in all. Each variable is 
predicted to influence fertility intentions, though in different ways. In addition, the two 
environmental variables, social influence and workplace supportiveness, are tested for both their 
pure effects and their interaction effects with the other eight variables. 
 
Soc io-economic Variables 
 
Gender: Within the available literature, there is a proven difference between the impact that male and 
females’ characteristics have on the fertility decision-making process: for instance, females’ 
perceptions of both the costs and benefits of having a child are higher than males’ (Fried, Hofferth 
& Udry, 1980). Females’ characteristics are also more highly correlated to fertility intentions (Fried & 
Udry, 1979). However, the pure impact of the gender variable is indeterminate given that females 
perceive both costs and benefits more highly. In this study, gender is included as an independent 
variable largely for the purposes of assessing the pure impact of socio-economic variables, aside 
from the influence of gender.  
 
Age: Strong evidence exists to show that impact of hyperbolic discounting on individuals’ cost and 
benefit estimates decreases with age. This has an impact on individuals’ decisions on whether to 
have a child now, or in the future. The older one grows, the less inclined one is to view having 
children in the future dimension as more attractive than the present dimension (Green, Myerson & 
Ostaszewski, 1999). This is further supported by LoScuito, Peterson & Ausetts’ (1978) findings that 
child timing intentions get shorter with age. Hence, it is hypothesised that an increase in age causes a 
decrease in child timing intentions, inducing individuals to desire a child sooner. There is no 
predicted impact on child number intentions. 
 
Years Married: Research has shown that births are more likely to occur in the earlier parts of marriage 
and fluctuate around a downward trend over the duration of marriage (Cigno & Ermisch, 1989). 
This effect is particularly strong for women, whose motivation for having children decreases more 
rapidly with time, post-marriage. It is less so for men, whose motivation for having children declines 
at a rate that is constant, pre and post-marriage (Miller, 1992). This can be explained by the status 
quo bias: the longer an individual has been without children in marriage, the more entrenched he or 
she is in a childfree status quo. This strengthens the status quo bias. Hence, it is predicted that years 
of marriage is negatively related with child number intentions, and positively related with child 
timing intentions. 
 
Income: Current research unequivocally agrees that incomes have an influential role on fertility. A 
high female income is often predicted to lead to lower child number intentions due to the increased 
opportunity cost of having children: fertility is more costly for high-income mothers due to the 
higher cost of their time (Wrede, 2009). Women with high incomes are thus expected to have fewer 
children (Kravdal, 1992; Gustafsson 2001; Amuedo-Dorantes & Kimmel, 2005; Van Bavel, 2010; 
Begall & Mills, 2012). Moreover, if a woman’s human capital is projected to depreciate, leading to a 
decline in opportunity costs over the life cycle, this will lead to the postponement of the first 
childbirth (Happel, Hill & Low, 1984; Moffiitt, 1984), which represents an increase in child timing 
intentions.  
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Where husbands are concerned, a higher income causes the marginal utility of income to decline and 
the opportunity costs of childbirth to shrink, assuming male earnings increase over the life cycle 
(Happel, Hill & Low, 1984; Wrede, 2009). This leads to an increase in the intended number of 
children (Miller, 1992). That said, some studies in family economics have suggested that high 
incomes lead to the pursuit of high quality children, since low quality children are easily substitutable 
by consumption goods (Easterlin, 1975). This leads high-income families to trade off the quantity 
(Becker & Tomes, 1976) of children they have, particularly in developed countries (Becker & 
Tomes, 1976).  
 
Where child timing intentions are concerned, individuals are likely to want to postpone the first birth 
until husbands’ incomes are sufficiently high (Happel, Hill & Low, 1984), prior to assuming family 
responsibilities. This corresponds to Easterlin’s claim that children yield no utility until the minimum 
living standard is obtained (1975). However, Miller’s study (1992) shows a linear relationship 
between husbands’ incomes and fertility timing.  
 
Overall, this study predicts that female income is positively related to child timing intentions, and 
negatively related to child number intentions. In other words, high-income females desire fewer 
children and at a later time. Male income, however, is negatively related to fertility timing, but its 
impact on fertility intentions is uncertain.  
 
Education Levels: Higher education has reportedly shown a significant but uncertain impact on fertility 
intentions for both men and women. Where child number intentions are concerned, many studies 
have found that higher education promotes activities competitive with childbearing, especially for 
women. Due to the higher accumulation of human capital, women with higher levels of education 
are more likely to pursue careers and increase their earning power, leading to lower fertility 
intentions (Cigno & Ermisch, 1989). The East Asian economies have embodied of this 
phenomenon: rising female education levels over the years have resulted in a gap between the 
fertility rates of higher-educated women and less educated women.  On the other hand, the effect of 
husbands’ education levels on fertility intentions is positive (Yang, 1993). This ties in to Miller’s 
(1992) claim that the total years of higher education has a negative effect on the childbearing motive 
of women but not men. Where child timing intentions are concerned, the level of female education 
is positively related to the maternal age for the first child (Wilkie, 1981; Bloom & Trussel, 1984), as 
highly educated women are more likely to postpone the timing of their first child. (Sobotka, 2004; 
Kravdal & Rindfuss, 2008). 
 
However, a contrasting argument is that higher education is correlated to higher birth rates and 
larger families due to higher maternal wealth and the phenomenon of positive assortative mating. 
This phenomenon suggests that educated wives marry educated husbands with higher lifetime 
earnings, leading to an increased financial ability to have children (Becker, 1981; Oppenheimer, 
1994). This line of reasoning also implies that higher educated males are more likely to have 
increased child number intentions due to a higher wage. (Mencarini & Tanturri, 2006; Mills, 
Mencarini, Tanturri & Bengall, 2008). Yet other studies find that there is a negative relationship 
between parents’ educational level, particularly father’s education, and the fertility timings of first 
births (Rindfuss, Bumpass & St John, 1980; Rindfuss, Morgan & Offutt, 1985; Lappegard, 2002; 
Meron & Widmer, 2002).   
 
Overall, mixed findings exist pertaining to the relationship between education and fertility. 
Moreover, many studies do not distinguish between fertility intentions and actual outcomes. Hence, 
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this study gives greater credence to findings that more closely approximate its own specifications. 
On this basis, it is hypothesised that female education is positively related to child timing intentions 
and negatively related to child number intentions. On the other hand, male education is positively 
related to child number intentions, and negatively related to child timing intentions.  
 
Indiv idual Character i s t i c s  
 
Risk Taking Propensity: Unplanned fertility has been closely linked to risk-taking behaviours (e.g. 
Furby & Beyth-Marom, 1992; Hill, Ross & Low, 1997), but few studies have been conducted on 
individuals’ risk-taking propensities and their relationships with planned fertility. In one of these 
studies, risk tolerance was found to lower child timing intentions, holding marital status and 
education constant (Schmidt, 2008). Given the preponderance of risk aversion in prospect theory, it 
is highly possible that the propensity for risk-taking may be an omitted variable in the relationship 
between background variables and behavioural heuristics. Including this variable in the statistical 
analyses would address this potential bias. It is hypothesised that a higher propensity for risk-taking 
would lower child timing intentions, and raise child number intentions. 
 
Career- and Family-Orientedness: Individuals’ value-orientedness has been cited in a number of studies 
as an important indicator of fertility intentions. Two value-orientations – career-orientedness and 
family-orientedness – are prominent in both international (e.g. Bailyn, 1970) and local literature (Sun, 
2009). Career-orientedness is defined as the degree to which a person is career-motivated, finds his 
or her occupation an important source of satisfaction, and ascribes priority to occupation over other 
sources of satisfaction (Masih, 1967, pp.653-4). Career-orientations of both parents are positively 
related to timing of childbearing (Beckman, 1984; Dion, 1995). In particular, career-oriented women 
usually have fewer children than family-oriented women, or none at all (Mencarini & Tanturri, 2006; 
Agrillo & Nelini, 2008). This study hypothesises that career-orientedness is negatively related with 
child number intentions, and positively related with child timing intentions. 
Family-orientedness, in Bailyn’s study, is referred to as the extent to which one’s family determines 
one’s satisfactions (Bailyn, 1970). Studies have found that family-oriented women have the highest 
fertility, even though the effect of value orientations on achieved fertility may be diminished after 
controlling for background factors (Vitali, Billari, Prskawetz & Testa, 2009). This study hypothesises 
that family-orientedness is positively related with child number intentions, and show no relation with 
child timing intentions. 
 
Environmental  Variables 
 
Social Influence: Social Influence is an important determinant of fertility intentions (Bongaarts & 
Watkins, 1996; Kohler, 2001), as individuals are very likely to learn from, be convinced by, and 
imitate others within their social network. Social networks are also a stable source of social capital 
that provide the individual with fertility relevant support (Harknett & Hartnett 2011) and resources. 
It has been shown that the fertility values of family members are correlated and of greatest influence 
on an individual’s fertility decisions (Noordhuizen, de Graaf & Sieben, 2011). Keim, Klärner and 
Bernardi (2009) define the four mechanisms of social influence as social learning, social pressure, 
social contagion and subjective obligation. 
 
Several quantitative studies have shown that social influences determine an individual’s child timing 
intentions (Kuziemko, 2006; Hensvik & Nilsson, 2010). The greater the social capital, the sooner an 
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individual will want children, and the more children will be desired (Bühler & Philipov, 2005; 
Philipov, Speder, Billari, 2006; Buhler & Fratzcak, 2007). This study hypothesises that the pure 
effect of social influence is positively related with child number intentions and negatively related 
with child timing intentions. Strong social influence is also predicted to have a moderating effect, 
increasing the child number intentions predicted by background variables and decreasing child 
timing intentions.  
 
Work Supportiveness: Finally, while there is little existing research on the effects of work 
supportiveness on fertility intentions, anti-natal workplace policies in East Asia often present a 
trade-off between income and family, particularly Asian-style hands-on parenting (Frejka, 2009). 
Eventually, this “pushes potential childbearing into an age range where the obstacles and 
opportunity costs are likely to loom even larger” (Jones, 2007, p.472).  An unsupportive workplace 
would thus decrease child number intentions and lengthen child timing intentions, due to a sharp 
tradeoff between work and fertility. On the other hand, a workplace that is supportive of fertility 
would hence be positively correlated with increase child number intentions and decrease child timing 
intentions. Workplace support, like social influence, is also predicted to moderate the relationship 
between background variables and fertility intentions. 
 
3.2.2 Hypothesis 2: Background Variables have a significant impact on Singaporean 
individuals’ exhibition of behavioural heuristics in their fertility decisions. 
 
In this hypothesis, the study projects that: all behavioural heuristics in Figure 3.2 are exhibited 
among the sample population (H2a). Also, background variables have a significant impact on 
individuals’ exhibition of behavioural heuristics in their fertility decisions (H2b).  The purpose of 
this hypothesis is to establish the predominant influence of behavioural heuristics in Singaporeans’ 
fertility decisions. Moreover, it also highlights the variables that make individuals more susceptible to 
the influence of these heuristics. The heuristics are featured in Figure 3.2 below, and are categorised 
over the two dimensions introduced in Chapter 2: 
 

 Have Child Status Quo 
 
Present  

 
Loss Avers ion 

(Loss Salience: Overestimation of Net 
Costs) 

 

 
 

Status Quo Bias 
(Value of Life > Value of Child) 

 
 
Future 

 
 

Present Bias 
(Future Affordability > Present 

Affordability) 
(Net Value of Child in 5 years >  

Net Value of Child today) 
 
 

 
 

Antic ipated Regret  
(Making present decisions to minimise 

future regret)  

Figure 3.2 Behavioural Heuristics (Hypothesised) 
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Present Dimension 
 
Within the present dimension, prospect theory is primarily examined via cost estimation (and 
overestimation). A high degree of cost (over-)estimation would highlight the salience of losses with 
respect to gains, an indicator of loss aversion. 
 
Cost Estimation: Three observations are hypothesised where cost estimates are concerned. Firstly, it is 
predicted that the magnitude of individuals’ cost estimates will be influenced by their socio-
economic characteristics. Based on evidence within the extant literature, positive relationships 
between cost estimates and the variables of income and education are predicted, especially for 
women. This is due to the fact that wives devote almost triple the time to young children as do 
husbands and also incur more opportunity costs as a result of parenthood. Husbands, on the other, 
perceive lower costs associated with an additional child than wives (Beckman & Houser, 1979; 
Beckman & Bardsley, 1981; Beckman, 1987). The relationship is projected to be quadratic for both 
husbands’ and wives’ income variables, and linear for education variables. Work supportiveness and 
social influence are also predicted to lower individuals’ cost estimates. In the former, the opportunity 
costs of having a child are lowered, while in the latter, family members offer resources and social 
capital to reduce costs. 
 
Secondly, it is hypothesised that the average Singaporean individual will overestimate fertility costs. 
Cost overestimation will be approximated by using a S$500,000 benchmark to represent the cost of 
having a child in Singapore. This figure is an average derived from recent calculations on the cost of 
raising a child in Singapore (Tan, 2010; Chong, 2013). While costs may vary depending on lifestyle 
choices, the S$500,000 figure accounts for slightly more than the average cost of having a child and 
is hence a conservative estimate. The appropriateness of the benchmark will be reassessed in the 
final analysis. Again, the study predicts that income and education are positively correlated with 
overestimation, with a linear effect for education and a quadratic effect for income. While the effect 
is higher for women, both genders are likely to demonstrate cost overestimation.   
 
Thirdly, it is predicted that individuals’ instinctive cost estimates will exceed their rational cost 
estimates. Respondents will be requested to make an initial off-the-cuff speculation on the cost of 
having a child. Thereafter, they will be asked to list the individual components of the cost of having 
a child, and accord monetary values to each component. It is hypothesized that this process of 
listing individual costs will, on average, yield a lower total cost estimate than the instinctive response, 
highlighting the effect of cognitive biases in inflating cost estimation. 
 
The status quo bias is examined via benefit estimation. This is done through the assessment of the 
benefits of having a child, in excess of one’s assessment of the value of life.  
 
Benefit estimation: This study predicts that the value that an individual places on having a child is 
positively correlated to his or her family-orientedness and the strength of social influence, and 
negatively correlated with career-orientedness. On the other hand, the value that an individual places 
on his or her present life is likely to be positively related to career-orientedness, and negatively 
related with family-orientedness and social influence. If a positive relationship with time related 
variables of age and years married is observed, it would further highlight the presence of the status 
quo bias as it would indicate that individuals who have spent a longer time under a child-free status 
quo are more inclined to value their lives than those who have only been childfree for a short while. 
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Future Dimension 
 
Across time, the effect of present bias will be studied via two indicators: one’s assessment of future 
affordability vis-à-vis present affordability, and one’s estimation of future value vis-à-vis present 
value.   
 
Affordability: This study predicts that affordability is closely related to cost estimation. Hence, as with 
the variables pertaining to cost estimation, present affordability is predicted to be negatively related 
to female income, and positively related to male income and workplace supportiveness. Since female 
income lowers estimates of present affordability, high female income also increases the extent to 
which future affordability exceeds present affordability.  
 
Value: This study hypothesises that one’s estimated future value of a child is positively correlated 
with social influence and family-orientedness, both of which increase individuals’ positive 
associations with children.  
 
Finally, anticipated regret is measured to gauge the likelihood that future regret will influence 
present decisions.  
 
Regret: Since regret is premised on one’s anticipation that his or her future self would indeed have 
preferred having a child than remaining child-free, anticipated regret would likely increase when 
individuals are better able to picture or experience life with children. This would occur when 
individuals’ social circles bring them in touch with such experiences, or when individuals themselves 
desire these experiences more. Hence, this study hypothesises that anticipated regret relates 
positively with social influence and family-orientedness.  
 
3.2.3. Hypothesis 3: Behavioural heuristics have a mediating effect on the relationship 
between background factors and Singaporeans’ fertility intentions.  
 
Lastly, this study explores the possibility that behavioural heuristics actually explain the relationship 
between background variables and fertility intentions. Hence, it is hypothesised that the behavioural 
heuristics detailed under Hypothesis 2 will have a mediating effect on the relationships between 
background variables and fertility intentions.   
 
3.3 Chapter Summary  
 
Overall, fertility intentions are shaped by a confluence of individual, socio-economic and 
environmental factors. While several earlier studies have established relationships between these 
individual variables and fertility intentions, the rationale behind these relationships has not always 
been evident. Specifically, it is not always clear whether there are rational reasons behind individuals’ 
fertility behaviours, or whether behaviours are guided by cognitive biases instead. Therefore, the 
three proposed hypotheses contribute to the literature by examining the role of behavioural 
heuristics in mediating the relationship between background variables and fertility intentions. These 
hypotheses will be tested in the following chapters. 
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Section 4. Research Methodology 
 
4.1 Introduction 
 
The hypotheses put forward in Chapter 3 will be tested through a research process that is detailed in 
this chapter. The chapter begins by elucidating the data collection strategies and the variables 
involved in the study, and thereafter discusses the methods of data analysis and validity issues.  
 
4.2 Research Method   
 
4.2.1 Survey Design 
 
A consequence of the newness of this research topic within the Singapore context is that secondary 
data does not exist for evaluation. Hence, primary data collection was required.  
The survey method was selected for data collection. Prior to the launch of the survey, a pilot study 
was also conducted, in which 15 respondents were administered a draft survey for pre-testing 
purposes. They were thereafter interviewed on their opinions and interpretations of the survey 
questions. Pilot survey respondents were selected intentionally, in order to receive inputs from 
individuals with diverse socio-economic characteristics and different fertility intentions. Survey 
questions were modified accordingly to improve internal and construct validity (Golafshani, 2003; 
Wainer & Braun, 1998). 
 
4.2.2 Survey Respondents  
 
For both the pilot and actual surveys, respondents were adults aged 23-42 who were married and 
without children at the time of the study. The cut-off age for the study was chosen due to its close 
associations with maternal fertility and fetal health (Andersen, Wohlfahrt, Christens, Olsen & 
Melbye, 2000), as well as its widespread use in fertility-related research (M. Erdem, A. Erdem, 
Biberoglu & Arslan, 2003). All respondents were required to be Singaporean Citizens or Permanent 
Residents, of the Chinese ethnicity. Controlling for ethnicity is an acknowledgement that individual 
ethnic groups have very different patterns of fertility behaviour (Friedlander & Feldmann, 1993), 
and that a representative study on fertility intentions across all ethnicities will be necessarily larger 
than the scope of this study permits. As the ethnic majority in Singapore and having historically 
registered the lowest fertility rates among the various ethnic groups (Table 4.1), the Chinese ethnic 
group was selected for the study.  

 
Table 4.1: Total Fertility Rate by Ethnic Group (per female) 

Year Total* Chinese Malays Indians 
1990 1.83 1.65 2.69 1.89 
2000 1.60 1.43 2.54 1.59 
2007 1.29 1.14 1.94 1.25 
2008 1.28 1.14 1.91 1.19 
2009 1.22 1.08 1.82 1.14 
2010 1.15 1.02 1.65 1.13 
2011 1.20 1.08 1.64 1.09 

*Includes the Ethnic Group “Others” 
Source: Department of Statistics, 2012 
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The study also focuses on individuals’ intentions for a first child, as opposed to studying their 
intentions for a second or third child. This is because of the proven distinction between the factors 
driving the decision to have a first child, and the decision to have a subsequent child (Billari et al., 
2009). The motivation associated with parenthood is significantly different between couples who 
have already had a child, and those who were initially childless (Beckman, 1987). In addition, the 
intention to have a first child is also an expression of the intention to make a distinctive transition to 
parenthood (Hobcraft & Kiernan, 1995), rather than merely a change in parity, as is the case for 
subsequent births (Billari et al., 2009). Even within Singaporean society, the government has adopted 
a stage-by-stage approach to fertility incentives and policy, having identified the decision to have a 
first child as a stage that is distinct from having a second or third child (Tan, 2012).   
 
4.2.3 Data Collection 
 
Data access constraints and the absence of a comprehensive sampling frame of suitable research 
subjects mean that simple or stratified random sampling processes are untenable. Moreover, the 
private nature of fertility decisions heightens respondents’ sensitivity. This was highlighted in the 
pilot study, wherein several participants expressed a preference to remain anonymous, or to submit 
their responses in a virtual setting, behind a veil of privacy, rather than in person. Hence, an online 
survey platform was designed to provide participants with the option of responding to the survey 
online, so as to facilitate honest and candid responses. All participants were given an appreciation 
gift worth under S$5 upon completion of the survey. 
A total of 191 surveys were distributed via a snowball sampling process (Biernacki & Waldorf, 1981), 
79 responses were completed and 75 responses were determined usable (Baruch & Holtom, 2008). 
This represents a response rate of 39.3%. The sample size of n=75 meets the requirement (n=60) 
for statistical accuracy in respondent-driven samples (Salganik, 2006).   
  
4.2.4 Respondent Profile 
 
Survey respondents were relatively young, with a modal age of 27-30 and an average of 1-5 years of 
marriage. Vis-à-vis the general Singapore population, the sample corresponds with the realities of 
fertility decision-making, since the average Singaporean woman had her first child at 29.8 years old 
(NPTD, 2012). It was found that husbands generally earned more than their wives and were slightly 
more educated, an observation applicable to the rest of Singapore society. 
 
While great effort was taken to select a sample that most closely approximated a random sample, the 
use of the snowball sampling method posed several constraints (Kaplan, Korf & Sterk, 1987). 
Firstly, the representativeness of the sample was inevitably determined by the selection of the first 
respondents, and there was a higher propensity for inter-relationships between the sampling units to 
over-emphasise similarities within respondents’ social networks (Griffiths, Gossop, Powis & Strang, 
1993). Moreover, results from individuals who were not connected to any network that was selected 
for the research would have been systematically excluded (Van Meter, 1990). To minimise the 
resultant bias, the number of links within every referral chain was kept to two, so as to prevent too 
many similarities within the sample group.  
 
Moreover, the use of an online survey platform may appeal to better-educated and/or computer 
literate segments of the population, as would the level of comprehension required to respond to the 
survey. Unsurprisingly, the highest level of education for the majority of respondents was 
undergraduate education. This may pose a problem for the extrapolation of results to members of 
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the population who are less educated. However, the effect of this is mainly to narrow the scope for 
extrapolation, rather than to change the internal validity of the findings. Moreover, with an 
increasing number of Singaporeans receiving at least polytechnic accreditation – 39.6% of the 
population in 2012 as opposed to 21.6% in 2002 (Department of Statistics Singapore, 2012) – and 
since the proportion of childless Singaporeans tends to increase with better education (Yap, 2003), it 
may even be beneficial to focus the research scope on this critical segment of the population. 
 
4.3 Variables and Measurement   
 
The variables selected for measurement are divided into three categories: Dependent Variables, 
Independent Variables, and Behavioural Heuristics, which will be explored as mediating variables. 
Collectively, these variables cover the three hypotheses proposed in Chapter 3.  
 
4.3.1 Dependent Variables 
 
Respondents’ fertility intentions were assessed through two sub-variables, namely, the intended 
number of children, and the intended timing of conception.   
 
Child number intentions: This is a numerical variable, in which respondents are asked: “How many 
children do you intend to have?” Responses range from 0 – 4.  
 
Child timing intentions: This variable was measured through the question “When do you intend to conceive a 
child?” These responses are coded as ordinal variables: 1 (“Soon–within the next 6 months”), 2 
(“Later–after the next 6 months”), 3 (“We have no preference”), 4 (“Never”). The definite 6-month 
time frame is intentionally short to capture the immediacy of the decision. A longer timeframe, even 
a period of 1 year, would result in asymmetries and time discounting (Thaler, 1981), which would 
defeat the purposes of capturing present fertility intentions.  Moreover, the response “We have no 
preference” is intentionally distinct from firmer time-specific intentions (Morgan, 1982), highlighting 
a higher level of uncertainty in child timing intentions as compared to respondents who indicated a 
known time period. 
 
4.3.2 Independent Variables 
As mentioned in Chapter 3, this study utilises ten independent variables, grouped into three 
categories: 5 socio-economic variables, 3 variables that pertain to individuals’ characteristics, and 2 
environmental variables. Table 4.2 details the descriptive statistics of these variables. 
 
Socio-economic var iables 
 
Gender: Respondents were required to specify their gender. Their responses were coded 1 for men 
and 2 for women.  
 
Years Married: Respondents were required to indicate the length of time for which they had been 
married. The responses were grouped into six categories and coded as ordinal variables: 1 (Less than 
1 year), 2 (1 to 5 years), 3 (6 to 10 years), 4 (11 to 15 years), 5 (16 to 20 years), 6 (More than 20 
years).   
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Age: Respondents were required to indicate their age group. Age was coded as an ordinal variable 
across five categories, spanning 4 years each: 1 (23-26 years old), 2 (27-30 years old), 3 (31-34 years 
old), 4 (35-38 years old), 5 (39-42 years old).  
 
Level of Education: This variable measures the highest education qualification attained by both 
husband and wife. Respondents are requested to indicate their highest level of education, as well as 
their spouse’s. Responses are coded as ordinal variables across five categories: 1 (Primary), 2 
(Secondary), 3 (Junior College/Polytechnic), 4 (University–Undergraduate) and 5 (University–Post-
graduate).  
 
Income level: This variable measures the income level of both husband and wife. Respondents are 
requested to indicate their income range, as well as their spouse’s, based on five income brackets: 1 
($1999 and below), 2 ($2000 - $3999), 3 ($4000 - $5999), 4 ($6000 - $7999) and 5 ($8000 and above).   
 
Individual Character i s t i c s  
 
Risk-taking Propensity: Respondents’ risk attitudes were measured through a 6-question risk-taking 
scale adopted from the revised Jackson Personality Inventory (Jackson, 1994). This 6-factor scale has 
been adopted and validated most commonly by studies in medical decision-making (e.g. Pearson et 
al., 1995; Abelsen & Olsen, 2012). The inventory lists six statements pertaining to risk-seeking or 
risk aversion along a forced-choice 6 point Likert Scale, with responses ranging from 1 (Strongly 
Disagree), to 6 (Strongly Agree). Questions 2, 4 and 6 are reverse coded, and scores are averaged. A 
higher score reflects a higher propensity for risk-taking. A test for scale reliability yields a Cronbach’s 
alpha of 0.8030, which indicates a high level of internal consistency for the components of the risk-
taking scale. 
 
Value Orientations (Career-orientedness): Value orientations are measured using 8 dichotomously scored 
variables based on respondents’ views on “Which of the following gives you the most satisfaction in your life?” 
and “Which gives you the next greatest satisfaction?” from a list of life choices used in determining value 
orientations (Bailyn, 1970). When “your career or occupation” is selected for either question, 
participants are coded 1 for the independent variable Career-oriented, signifying an inclination towards, 
or derived satisfaction from their careers (Sun, 2009; Blair-Loy, 2003).  
 
Value Orientations (Family-orientedness): Individuals are also scored on Family-orientedness. Unlike 
Career-Orientedness, which is a binary variable, Family-orientedness is an ordinal variable, measured 
on a scale of 0-2. When participants select either “Close relationships with family” or “Having my 
own family”, they are coded as 1. If both options are selected, participants are coded 2.  
 
Environmental  Variables 
 
Social Influence: This variable gauges the extent to which respondents’ three most immediate social 
circles (parents, close family members, their three closest friends) encourage and influence fertility 
intentions. Ten questions are posed, which measure each social circle on the dimensions of social 
influence (Keim, Klärner & Bernardi, 2009): social support (e.g. “If we were to expect a child during the 
next few months, our parents would be willing to help us take care of the child”), social pressure (e.g. “If we were 
to expect a child during the next few months, our parents would be more approving of us than they are now”), social 
learning (e.g. “My close family members who have children seem to be having a positive experience”) and social 
contagion (e.g. “My three closest friends have, or want to have, children.”). Each response is scored along a 



SINGAPORE POLICY JOURNAL  

2014-00-02	  

	  
	  

PAGE 23 

forced-choice 6 point Likert Scale, with responses ranging from 1 (Very Untrue) to 6 (Very True). 
Final scores are averaged over the ten questions. A scale reliability test yields a high Cronbach’s 
alpha of 0.8063.   

  Table 4.2 Description of Analytic Variables (N=75) 
 

Variable Abbreviat
ion 

Coding Scheme Mean SD Min. 
value 

Max. 
value 

 
Dependent Variables  (Fert i l i ty  Intent ions)  
Child 
Number 
Intentions 

noofchild 0-4 children  2 1.00701
8 

0 4 

Child 
Timing 
Intentions 

childtime 1- Soon (Within the next 6 
months) 
2- Later (At least after 6 
months) 
3- We have no preference 
4- Never 

2.0933
33 

.774131
3 

1 4 

 
Independent Variables  (Soc io -economic Variables ,  Individual Character i s t i c s ) 
Gender gender 1- Male, 2- Female 1.6 .493197 1 2 
Age age 

 
1- 23 to 26 years, 2- 27 to 30 
years,  
3- 31 to 34 years, 4- 35 to 38 
years,  
5- 38 years & above 

2.2933
33 

1.10004
1 

1 5 

Years 
Married 

yearsmarri
ed  

1- Less than 1 year, 2- 1 to 5 
years,  
3- 6 to 10 years, 4- 11 to15 
years,  
5- 16-20 years, 6- More than 
20 years 

1.6 .788429
8 

1 5 

Education 
(Wife)  

eduwife 1- Primary 
2- Secondary 
3- Junior College/Polytechnic 
4- University (Undergraduate) 
5- University (Post-graduate) 
6- Others (Please specify) 

4.2533
33 

.495747
7 

3 5 

Education 
(Husband) 

eduhusb 1- Primary 
2- Secondary 
3- Junior College/Polytechnic 
4- University (Undergraduate) 
5- University (Post-graduate) 
6- Others (Please specify) 

4.32 .497561
6 

3 5 
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Workplace Supportiveness:  The supportiveness of respondents’ workplaces is measured using the 14-
question Workplace FSOP scale, which gauges the extent to which a work organisation is family-
supportive (Allen, 2001). Responses are made along a seven point Likert scale. All questions with the 
exception of 4, 12 and 13 are reverse coded, and the results averaged to obtain a measure of the 
supportiveness of a respondent’s workplace for family priorities.   A scale reliability test yields a high 
Cronbach’s alpha of 0.8929. 
 
4.3.3 Behavioural Heuristics 
 
A total of 13 variables measure the extent to which individuals’ decisions exhibit the influence of 
behavioural heuristics. These variables are first analysed as dependent variables, and thereafter as 
mediating variables. A summary of these variables is contained in Table 4.3.   Descriptive statistics 
of these variables are presented in Chapter 5.  
 
The behavioural heuristics are grouped into three categories. Cost estimation and benefit estimation 
operate within the present dimension, while future projections forecast future value. 
 

Income  
(Wife) 

incomewif
e 

1- Not drawing an income 
2- S$1999 and below 
3- S$2000 - 3999 
4- S$4000 - 5999 
5- S$6000 - 7999 
6- S$8000 and above 

3.7333
33 

1.38849
8 

1 6 

Income 
(Husband) 

incomehus
b 

1- Not drawing an income 
2- S$1999 and below 
3- S$2000 - 3999 
4- S$4000 - 5999 
5- S$6000 - 7999 
6- S$8000 and above 

3.9466
67 

1.33450
4 

1 6 

Risk-taking 
Propensity 

risktaking 1 – Least risk-seeking  
7 – Most risk-seeking  

3.2244
44 

.753616
5 

1.5 5.1666
67 

Career  
Orientation 

careerorien
t 

0 – No 
1 – Yes   

.29333
33 

.458355
9 

0 1 

Family 
Orientation  

familyorie
nt 

0 – Lowest Family-
Orientedness 
2 – Highest Family-
Orientedness 

.93333
33 

.528468
8 

0 2 

 
Independent Variables  (Environmental  Variables)   
Social 
Influence 

socialinfl 1 – Very Low Social Influence 
6 – Very High Social 
Influence 

4.2986
67     

.716880
1 

2.9 6 

Workplace 
Supportiven
ess 

worksupp
ort 

1 – Very Unsupportive 
6 – Very Supportive   

3.9419
05     

.953966
2 

1.0714
29 

5.7142
86 
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Cost Estimation: Cost estimates are continuous variables. Respondents are first asked to select one of 
nine bandwidths within which they believe the cost of having a child in Singapore falls (Question 1). 
This question is designed to provide guidance to respondents in the lead up to Question 2, while 
avoiding the creation of an anchoring effect. Thereafter, they are asked to provide a point estimate 
of the exact cost of having a child from the time of the child’s birth to graduation from a tertiary institute, assuming 
the child is born today (Question 2). This figure is coded as costest_bef. To test the extent to which 
identifying the individual components of costs would alter their instinctive cost estimates, 
respondents are then asked to list what they believe are the individual components of the cost of 
having a child, and thereafter assign a monetary value to each individual component. Having done 
this, respondents are required to repeat, in Questions 9 and 10, the cost estimation process in 
Questions 1 and 2. The figure in Question 10 is coded as costest_aft. The change in estimates before 
and after the process of unpacking individual cost components is coded as costest_chg. 
 
Respondents’ degrees of overestimation are measured by comparing their cost estimates against the 
established S$500,000 benchmark. As mentioned in Chapter 3, the S$500,000 figure is the best 
approximate in the absence of an objective scale. Beginning with the figure as a benchmark for the 
cost of having a child allows relative comparisons between individuals with different background 
variables. Overestimation variables are coded: overest_bef and overest_aft. 
 
Benefit Estimation: The present benefit that participants believe they will derive from having a child is 
measured by their response to the question “On a scale of 1 to 7, how much do you value having a child?” 
Responses are coded as an ordinal variable, value_child. This variable is then contrasted with the 
corresponding variable value_life, which captures responses to Question 4 (“…how much do you value 
your current way of life?”). As gathered from the pilot surveys, leaving “value” intentionally vague allows 
respondents to answer the questions based on personal notions of benefits, and encompasses a 
wider range of responses. 
 
Future Projection: Finally, future projection variables measure respondents’ predictions of the value 
they would accord to a child in five years’ time, the affordability of a child in five years’ time; and the 
amount of regret they would feel in five years’ time if they were to remain childless. All variables are 
ordinal and coded on a 1-7 scale. The difference between their current and future estimates of value 
and affordability are coded: value_chg and afford_chg.   
  
4.4 Data Analysis  
 
The data analysis process occurs over three stages. The first stage involves confirming the impact of 
background variables on both child number and child timing intentions (H1). The second stage 
involves establishing the relationship between background variables and behavioural heuristics (H2). 
Behavioural heuristics are categorised according to present and future dimensions. The final stage of 
analysis involves exploring the possible mediating effect of behavioural heuristics on the relationship 
between background variables and fertility intentions (H3). All analysis is performed using the 
statistical software package STATA. 
 
Regression analysis was conducted via multiple linear regression and ordered logistic regression. The 
Wilcoxon signed-rank test analysed the significance of changes in estimates over time. The 
mediating effects of individual behavioural heuristic variables were also tested, and significant 
mediating effects are reported. 
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Table 4.3 Description of Behavioural Heuristic Variables (N=75) 

 

Variable Abbreviation Coding Scheme 

 
Cost  Est imation  
Estimated cost of having a 
child (Question 2) 

costest_bef Continuous variable 

Estimated cost of having a 
child (Question 10) 

costest_aft Continuous variable 

Change in Cost Estimation  costest_chg Continuous variable  
Degree of Overestimation 
(Question 2) 

overest_bef Continuous variable  

Degree of Overestimation  
(Question 10) 

overest_aft Continuous variable  

 
Benef i t  Est imation  
Value of children value_child 1 – Absolutely no value 

7 – Greatest value imaginable 
Value of current lifestyle value_life 1 – Desires to change lifestyle completely 

7 – Values current way of life, Does not want any 
change  

 
Future Projec t ion  
Projected value of children 
in 5 years’ time 

value_future 1 – Absolutely no value 
7 – Greatest value imaginable 

Projected value of children 
in excess of current value 

value_chg -6 – Very much more valuable at the present  
 6 – Very much more valuable in future 

Current affordability of 
having a child   

afford_now 1 – Very unaffordable 
7 – Very affordable 

Projected affordability of 
having a child in 5 years’ 
time 

afford_future 1 – Very unaffordable 
7 – Very affordable 

Projected affordability in 
excess of current 
affordability  

afford_chg -6 – Very much more affordable at the present  
 6 – Very much more affordable in future 

Projected regret of 
childlessness in 5 years’ time 

regret  1 – No regret whatsoever. Would instead view it 
as a gain. 
7 – Overriding regret 

 
 4.5 Statistical Validity 
 
4.5.1 Construct Validity  
 
One concern of empirical studies is the issue of construct validity, particularly in the constructs and 
scales used in the survey. This study sought to address this in two ways. Firstly, the pilot study 
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enabled the researcher to identify and amend terminology that respondents misunderstood or found 
unclear to prevent measurement error. Pretesting the survey also allowed redundant questions to be 
eliminated, so as to shorten the length of the instrument. Secondly, the study was deliberate in using 
pre-validated and pre-tested multi-item scales wherever possible (Malhotra & Grover, 1998). High 
Cronbach’s alphas for the three key constructs (risk-taking, social influence, workplace 
supportiveness) ascertain scale reliability and internal consistency (Nunnally, 1978). 
 
4.5.2 Internal Validity 
 
Concerns over internal validity may still exist. Biases within the sampling frame can be further 
minimised through a larger sample size and, if possible, random sampling. However, given a 
reasonable sample size and response rate of above 20% (Yu & Cooper, 1983), the analytic value of 
the study is not invalidated. Where issues of omitted variable bias are concerned, the strong backing 
of secondary literature inspires confidence in the internal validity of the hypothesised relationships. 
In addition, collinearity diagnostics indicate that all Variance Inflation Factors (VIF) are significantly 
lower than 10, averting biased findings due to multicollinearity.  
 
As with all empirical studies (Malholtra & Grover, 1998), the findings of this study will require 
further substantiation and triangulation. However, making reference to the criteria for survey 
research laid out by Malholtra and Grover (1998), this study meets normative standards for research 
and the findings of the study can be deemed valid.  
 
4.5.3 External Validity 
 
While the global literature seems to point towards similar fertility trends worldwide, the causal links 
in these relationships may differ from country to country. Findings extrapolated beyond Singapore 
are therefore unlikely to be accurate, as would extrapolation of findings beyond Singaporeans of the 
Chinese ethnicity. This is not unexpected, due to the difficulty of developing and applying universal 
laws to situations where individual and household-level decisions like fertility are concerned. It is the 
role of empirical analysis, therefore, to investigate the applicability of laws in specific settings 
(Golafshani, 2003).  
 
Moreover, the constraints posed by the use of respondent-driven snowball sampling may also 
prevent broad generalisations from being made beyond the findings from this sample, even within 
Singapore society (Griffiths, Gossop, Powis & Strang, 1993). For instance, less-educated 
Singaporeans may not be as well represented in this sample, and may not find the results applicable 
to their decision-making processes. To address this, attempts were made to control the problem of 
selection bias. However, the external validity of the study can continue to be improved through 
future replication of the study with a larger sample, to strengthen the generalisations. Even so, these 
findings are valuable insofar as the demographic under study is concerned.    
 
4.6 Chapter Summary  
 
From survey design to sampling methods and statistical analysis, an extensive effort was taken to 
ensure validity in the research methodology of this study. While, as with many studies, there remains 
room for further improvement, the author believes that the methodology used in this research 
fulfills the standard required for academic study. 
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Section 5. Results of Study 
 
5.1 Introduction 
 
The results of the research process outlined in Chapter 4 are presented in this chapter. Here, the 
relationship between background variables and fertility intentions is first established (H1). 
Thereafter, the relationship between background variables and behavioural heuristics is studied (H2). 
Finally, the mediating role of behavioural heuristics in the background variables-fertility intentions 
relationship is explored (H3). Key statistical analysis techniques used in this chapter include 
multivariate regressions, ordered logistic regressions, and the Wilcoxon signed-rank test.  
 
5.2 Fertility Intentions   
 
5.2.1 Intention to have children 
 
Among respondents, child number intentions are high. The number of respondents who intend to 
have at least one child was highly significant, based on a signed-rank test of H0: Intended number of 
children=0 (p-value=0.0000).  Respondents expressed the intention to have a mean of two children, 
which was also the median and modal response. This is consistent with a 2012 study, in which both 
males and female Singaporeans indicated a desire for an average of 2.2 children, and 84% of married 
respondents desired 2 or more children (NPTD, 2012). Table 5.1 presents the descriptive statistics 
for the variable “Intended Number of Children”. 

  
Table 5.1 Descriptive Statistics: Intended Number of Children 

noofchi ld Frequency Percent  Cumulat ive  
Percentage 

0 10 13.89 13.89 
1 3 4.17 18.06 
2 39 54.17 72.22 
3 17 23.61 95.83 
4 3 4.17 100.00 
Total  72 100.00  

 
However, though individuals intend to have children, their child timing intentions (Table 5.2) 
indicate a propensity to put off proceptive behaviour beyond the immediate time period. The modal 
response to Question 3 (“I intend to have a child…”) was “Later – at least after 6 months”.   

 
Table 5.2 Descriptive Statistics: Intended Time of Childbearing 

chi ldt ime Frequency Percent  Cumulat ive  
Percentage 

1 (Within the next 6 
months) 

12 16.00 16.00 

2 (At least after 6 months) 51 68.00 84.00 
3 (Not sure) 5 6.67 90.67 
4 (Never)  7 9.33 100.00 
Total  75 100.00  

 



SINGAPORE POLICY JOURNAL  

2014-00-02	  

	  
	  

PAGE 29 

Taken together, these findings indicate that while couples do intend to have children and in fact 
even want more than one child on average, they do not intend to have them immediately. Whether 
their child number intentions eventually translate into proceptive behaviour depends on whether 
these child timing intentions adjust over time.  
 
5.2.2 Correlation Matrix 
 
However, preliminary correlations (presented in the correlation matrix in Table 5.3) indicate that 
child timing intentions actually increase rather than decrease relative to the number of years that 
respondents have been married. This points towards a continual prolonging of child timing 
intentions, and consequently, a continual delay in proceptive behaviour. Shortfalls in fertility may 
hence need to give greater focus to child timing intentions than child number intentions.  
 
The correlation matrix presents broad correlations between all independent variables, child number 
intentions and child timing intentions. Correlations were obtained through pairwise correlation. 
Based on the matrix, none of the correlations are above 0.9 (Franke, 2010). Moreover, based on a 
collinearity diagnostic test of all dependent variables, the mean Variance Inflation (VIF) score was 
1.77<10 and tolerance scores were high. Together, these findings confirm that multicollinearity does 
not bias the regression analysis.  
 

 
Table 5.3 Correlations (Fertility Intentions) 

 
 N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1.Child 
No. 

7
5 

1.00
0 

             

2.Fert. 
Time 

7
5 

-
0.52
3* 

1.00
0 

            

3.Gender 7
5 

0.08
5 

0.17
0      

1.00
0 

           

4.Age 7
5 

-
0.47
7*  

0.20
5 

-
0.27
9* 

1.00
0 

          

5.YrsMar
ried 

7
5 

-
0.52
9*  

0.43
8* 

-
0.20
9 

0.63
6* 

1.00
0 

         

6.Eduwif
e 

7
5 

-
0.05
56  

-
0.06
24 

0.03
32 

0.13
5 

-
0.15
2 

1.00
0 

        

7.Eduhus
b 

7
5 

0.00
0  

-
0.18
4 

0.03
30 

0.27
1* 

-
0.01
38 

0.21
5 

1.00
0 

       

8.Income
wife 

7
5 

-
0.04
26   

-
0.24
1* 

0.03
95 

0.14
0 

-
0.30
9* 

0.25
7* 

0.16
4 

1.00
0 

      

9.Income 7 - - - 0.60 0.30 0.00 0.39 0.41 1.00      
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husb 5 0.25
5*  

0.03
44 

0.09
44 

0* 1* 03 2* 5* 0 

10.RiskT
aking 

7
5 

-
0.10
8    

0.17
6 

-
0.20
4 

0.30
5* 

0.31
6* 

0.10
5 

0.05
81 

-
0.12
1  

0.13
8 

1.00
0 

    

11.Career
Ort 

7
5 

-
0.36
2*   

0.37
9* 

0.10
8 

0.25
6* 

0.21
7 

0.02
54 

-
0.00
24 

0.10
3    

0.22
5 

0.10
0 

1.00
0 

   

12.Famil
yOrt 

7
5 

0.10
4   

-
0.38
1* 

0.10
4 

-
0.05
9 

-
0.35
7* 

0.06
5 

0.28
8* 

0.38
1*  

0.24
4* 

-
0.11
5 

-
0.36
5* 

1.00
0 

  

13.Social
Infl 

7
5 

0.20
7       

-
0.32
4* 

-
0.03
59 

-
0.02
86 

0.06
12 

-
0.03
33 

0.06
56 

-
0.07
37 

-
0.01
42 

0.19
2 

-
0.01
94 

-
0.18
2 

1.0
00 

 

14.Work
Sup 

7
5 

-
0.18
9  

0.23
1* 

0.05
25 

0.10
2 

0.20
0 

-
0.01
13 

-
0.03
35 

0.01
44 

0.03
70 

0.20
7 

0.10
8 

-
0.11
7 

0.1
77    

1.00
0 

 
All correlations are given to 3 significant figures (s.f.)  
*Correlation is significant at the 0.05 level (2-tailed) 

 
5.2.3 Regression Analysis    
 
The impact of background variables on a respondent’s fertility intentions forms the backdrop of this 
study and the first hypothesis. Analysis of this was conducted via five regression models.  Models 1 
and 2 regress independent variables on the dependent variable, noofchild. Model 1 focuses on the 
impact of all background variables on respondents’ intended number of children. Model 2 further 
incorporates environmental factors as moderating variables of the relationship in Model 1. Models 3 
to 5 perform similar regressions against the independent variable childtime. The results of the five 
regressions are discussed in the following paragraphs, and summarised in Table 5.4. In this segment 
and all following segments, alternative functional forms were also explored and presented where 
significant. In this case, however, a linear relationship was uniformly observed. 
 
Child Number Intentions 
 
Model 1:  In Model 1, we observe that child number intentions are inversely related to gender and years 
married. Women intend to have an average of 0.414 fewer children than men. In addition, the longer 
a respondent had been married, the lower their fertility parity intentions were. This supports Miller 
and Pasta’s findings that the longer fertility intentions are not fulfilled, the less likely it is that 
proceptive behaviour would occur, due to the changing social environment around the individual 
(1994, 1995). From a behavioural perspective, this scenario confirms the status quo bias. Social 
influence was also found to be significantly and positively related to parity intentions. 
 
Model 2: When social influence interaction terms were included in this model, age became positively 
correlated to parity intentions: the older a respondent was, the more children he or she intended to 
have. However, this effect was tempered by a negative interaction effect between age and social 
influence variables. Social influence also had an interaction effect with the variables years married. 
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Unlike its effect on age, social influence convinced couples that had been married for a longer time 
to have more children. The effect of gender appears to be completely modified by social influence 
interaction terms. A model that included Work supportiveness interaction terms was not significant at 
the level of 95% confidence.  
  
Child Timing intentions 
 
Model 3: The base model showed that fertility timing intentions were significantly shortened when 
wives had a higher income, an individual was more family-oriented, and – most significantly – when social 
influence was high. On the other hand, career-orientedness and workplace supportiveness lengthened the time 
before which individuals intended to have a child. 

 
Table 5.4 Linear and Ordered Logistic Regression Models of 

Socio-economic and Environmental Variables on Fertility Intentions 
 

Dependent 
Variable  

Child Number Intentions  Child Timing Intentions 

Spec i f i cat ions/ 
Regressors  

(1) (2)   (3) 
L-O Ratio 

(4) 
L-O Ratio 

(5) 
L-O 

Ratio 
 
Indiv idual Variables  
Gender -.414* -1.418   1.290 -3.817 2.268 
Age -.200 2.862** -.019 -12.262** -1.450 
Years Married -.607* -4.867** .927 23.914** -.872 
Income(wife) -.028 -1.219 -.530* 8.481** -.711 
Income(husb) .018 .113 -.200 -1.634 -.845 
Edu(wife) -.131 1.114 -.228 -2.620 -6.094 
Edu(husb)  .177 -.902 -.488 30.173** 7.326 
Risk-taking .017 -1.001 .461 4.752 -.062 
Career Orient -.379 -1.105 1.745* 11.474 -2.821 
Family Orient -.213 -.244 -1.710* -7.352 1.952 
 
Environmental  Variables 
Social Influence .306* -1.665  -2.609** 33.566** -3.541** 
Work Support -.118 -.093  .946* 1.305** 1.703 
 
Interact ion 
Terms 

 n = 
Social  
Inf luence  

   n = 
Social  
Inf luence  

n = 
Work 
Support  

n*Gender  .253    .870 -.313 
n*Age  -.680**   2.516** .291 
n*Years Married  .973**   -5.259** .363 
n*Income(wife)  .258   -2.350** -.012 
n*Income(husb)  -.015   .566 .216 
n*Edu(wife)  -.326   .932 1.351 
n*Edu(husb)  .255   -7.246** -1.774 
n*Risk-taking  .239   -1.030 .155 
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n*Career Orient  .152   -1.931 1.092 
n*Family Orient  -.035   1.315** -1.066 
 
Model  diagnost i cs  
Constant 3.28* 12.190     
N 72 72  75 75 75 
F-stat / Wald 
chi2 

10.12 5.98  58.63 57.29 67.95 

Prob>F / 
Prob>chi2 

0.0000 0.0000  0.0000 0.0001 0.0000 

Rsq / Pseudo R2 0.4801 0.6026  0.3989 0.5871 0.4797 
 
Regressions were estimated using survey data collected for the purposes of this study.  
Individual coefficients are statistically significant at the *5% or **1% significance level. 
Heteroskedasticity-robust standard errors were used in these computations. 
 

   
 
Model 4: This model highlights the strong interactive effect that social influence has on fertility timing 
intentions. A positive interaction effect exists with age and family-orientedness, which means that social 
influence causes people who are older and more family-oriented to further delay their fertility timing 
intentions. Notably, age and family-orientedness both have a negative pure relationship with fertility 
timings. Perhaps this is because age and family-orientedness are already a strong source of internal 
motivation for fertility, and external pressure through a highly influential social circle lowers the 
internal motivations to have a child. However, for individuals who have been married for many years, 
have high wives’ incomes and high education levels for husbands, social influence decreases the length of 
delay and strengthens their fertility timing intentions.  
 
Model 5: Work supportiveness interaction terms were included in this model, but were insignificant. 
Only the negative impact of social influence on timing intentions remains strong.  
 
5.3 Behavioural Heuristics   
 
In this segment, the impact of background variables on individuals’ exhibition of behavioural 
heuristics will be explored. These heuristics influence decisions across two dimensions: decision-
making in the present dimension, and for the future.  
 
5.3.1 Present Dimension 
 
Cost  Est imation 
 
Respondents’ cost estimates were measured using five variables, collated in response to questions 
pertaining to cost estimation. The descriptive statistics of cost estimates are listed in Table 5.5. They 
cover participants’ cost estimates and the extent of their cost overestimation relative to the assumed 
benchmark of the costs of having a child, S$500,000.  
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Table 5.5 Descriptive Statistics: Cost Estimates 
Variable  Frequency  Mean 

 
Standard 
Deviat ion 

Maximum Minimum 

costest_bef 75 1137883 2009039 125000 1.75e+07 
costest_aft 75 1064913 772703.6 100000 4000000 
costest_chg 75 -72969.77 1882748 -1.57e+07 2000000 
overest_bef 75 637883.1 2009039 -375000 1.70e+07 
overest_aft 75 564913.3 772703.6 -400000 3500000 

 
The descriptive statistics reveal certain key findings. Firstly, respondents’ cost estimates fell by close 
to $73,000 after individuals were asked to list the individual components of total cost. This confirms 
the hypothesis that individuals’ instinctive assessments of total fertility costs are likely to be 
overinflated compared to if they were to list the individual components of costs. On the whole, 
based on a Wilcoxon signed-rank test, the changes in respondents’ cost estimates are significantly 
above zero (p=0.0265), with no perceptible difference between males and females. 
 
Secondly, the findings reveal that respondents’ instinctive cost estimates exceed the public 
benchmark of S$500,000 per child by an average of almost $640,000. Even after the fall in cost 
estimation (costest_aft), overestimation was still considerable. Test statistics of the signed-rank tests 
for H0: costest_chg=0 and H0: overest_aft=0 are shown in Table 5.6. 

 
  Table 5.6 Change in Cost Estimates 
Variable   All  Males Females  
 
costest_c
hg 

 
z = 2.219 
Prob>|z| = 0.0265* 
 

 
z = 1.658 
Prob>|z| = 0.0974 
 

 
z = 1.666 
Prob>|z| = 0.0957 
 

 
overest_a
ft 

 
z = 5.468 
Prob>|z|=0.0000** 
 

 
z=1.884 
Prob>|z|=0.0596 
 

 
z=5.136 
Prob>|z|=0.0000** 
 

 
 
Cost overestimation can be attributed to two possible causes. It is possible that individuals 
significantly overestimate the financial costs of having children, due to cost salience and loss 
aversion. This would be aligned to the literature on Prospect Theory. An alternative explanation 
could be that opportunity costs feature highly in individuals’ cost estimates. These opportunity costs 
drive estimates significantly above the published figures. This explanation appears to be a very 
plausible one, particularly due to the stark difference in the levels of overestimation displayed by 
men and women. While male overestimation could not be proven at the 95% level of confidence, 
overestimation was significant at the 99% level of confidence where women were concerned. In fact, 
35 out of 45 women indicated that the costs of having a child were above $500,000.  This difference 
is very likely to be attributable to the significant opportunity costs that females, as opposed to males, 
incur upon having children. The published costs of childbearing are hence unlikely to resonate with 
women, who believe the cost of having a child to be much more than is reported.  
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Benef i t  Est imation 
 
Respondents’ estimated fertility benefits are measured with the variable, value_child. This variable is 
also contrasted with an equivalent variable, value_life, which measures respondents’ satisfaction with 
their current state in life.  Table 5.7 shows that respondents value their current state in life slightly 
more than they value having a child. The distribution for value_life is also closer to the mean than it is 
for value_child.  

  
  Table 5.7 Change in Valuations 
 
Variable  Frequenc

y 
 Mean 
 

Standard 
Deviat ion 

Maximum Minimum 

value_chil
d 

75 5.053333 1.514732 1 7 

value_life 75 5.213333 1.130574 1 7 
 
However, this difference in the value of having children versus the value that respondents place on 
their current lifestyles is not statistically significant. A Wilcoxon signed-rank test for H0: 
value_childvlife=0 yielded the p-value 0.7341, with neither gender demonstrating a significant deviation 
from zero. These findings disprove the hypothesis that childfree individuals demonstrate a 
significant inclination towards the benefits of life, over the benfits of having a child. Their decision 
to remain without a child must hence be traced to another cause.   
 
Regress ion Analys is  
 
Regression Analysis was conducted for the above-listed cost and benefit estimates. These estimates 
were regressed against the background variables introduced in the previous segment. This 
relationship was analysed via four multiple regression models and four ordered logistic regression 
models, captured in Table 5.8 and 5.9.  Models 1–4 regress the variable costest_aft, which represents 
respondents’ cost estimations, against background variables. Models 5–8 regress two independent 
variables (value_child, value_life) against background variables to understand the value that individuals 
derive from having a child in the present timeframe, compared to the value they derive from their 
current state in life. Where relevant across all three sets of models, social support and workplace 
supportiveness are included as interaction variables. 
 
Cost Est imation 
 
Model 1: In this model, gender is shown to increase individuals’ cost estimates. Females, on average, 
estimate costs at $495,646 higher than males. This reaffirms the possibility that females factor in the 
opportunity costs of having a child when making fertility cost estimates, while this is not the case for 
men. This is supported by the fact that cost estimates are also higher for women with higher incomes. 
Higher incomes imply a higher level of opportunity cost, most significantly in lost income, if having 
a child hinders career progression. On the other hand, husbands’ incomes had an opposite effect: the 
higher husbands’ incomes were, the lower were individuals’ cost estimates. Children are perceived to 
cost much less, relative to an overall income. This relationship is a linear one, indicating that the 
quadratic relationship established in the case of female income can be attributed to opportunity 
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costs. Finally, this model shows that higher education for husbands leads to an increase in individuals’ 
cost estimates.  
 
Model 2 builds on Model 1. Wive’s incomes are discovered to actually share a quadratic relationship 
with costest_aft, wherein cost estimation is the highest for women who earned between $4000 and 
$7999. Women demonstrated an increasing cost estimate as their incomes moved from $0 to $3999. 
However, women who earned above $8000 displayed a significantly lower cost estimate. This 
difference is not counterintuitive: when women work towards establishing themselves in their 
careers, putting aside their hard-earned positions and salaries becomes more costly –in terms of both 
real and opportunity costs – as the stakes increase. However, past a certain income bracket, the 
opportunity costs of foregoing one’s career advancement may be overshadowed by the fact that one 
has already established a secure career with a comfortable income, and that the costs of having a 
child are affordable relative to one’s earnings. Alternative functional forms were also explored for 
other variables, but these were insignificant.  
 
Models 3–4: These models highlight that social influence and work supportiveness have minimal 
interaction effects with cost estimates. Social influence has no interaction effects whatsover, while 
work supportiveness interacts with incomewife to decrease the cost estimates of women. A supportive 
workplace is, hence, one way to minimise the opportunity costs that high-income women perceive.   
Also interesting across all four models is the fact that cost estimates are insensitive to individuals’ 
values (Career and Family Orientedness), as well as time factors – represented by the variables age and 
yearsmarried. This highlights that cost estimates remain consistent across an individual’s lifespan, 
unless a change in socio-economic status occurs.   
 
Benef i t  Est imation 
 
Model 5: This model shows that the value that an individual accords to having a child in the 
immediate time period decreases with an increase in the years that the individual has been married, as well 
as with a higher risk-taking propensity. However, it increases with stronger social influence. The inverse 
relationship between value_child and yearsmarried dovetails into an earlier conclusion on the effect of 
the status quo bias. It would appear that the variable yearsmarried lowers child number intentions by 
reducing individuals’ value for a child.  
 
Models 6–7: While social influence does not have very strong interactive effects, work supportiveness 
displays an interaction effect with risk-taking and husbands’ education. For risk-taking, this interactive 
effect indicates that the lower value risk-takers accord to having a child now is partially attributable 
to workplace supportiveness.  This may appear unusual, but it is in fact not so: the provision of 
workplace support systems entrenches that fact that fertility is a planned decision, to be met with 
necessary provisions and precautions. This is not an attractive prospect to risk-takers, who would 
prefer to seek stimulation, change, novelty and adventure (Zuckerman, Albright, Marks & Miller, 
1962), and who would prefer to act on impulse (Pizam et al., 2004). As for education, individuals 
who are, or whose husbands are, well educated may be more sensitive to the supportiveness of one’s 
work environment when making decisions. A more supportive work environment might be 
perceived by such individuals as a form of endorsement and support by one’s employers for 
childbirth. This may represent an important source of influence for individuals with higher levels of 
education, and in this way, a child’s value may increase.  
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Model 8: This model shows that women tend to value life more than men, as do people who have been 
married for a longer time. The latter again supports the status quo bias: individuals who have established 
a particular way of living grow accustomed and more satisfied with that status quo. However, social 
influence has the potential to decrease individuals’ satisfaction with their current state of life. The 
more their social circles are in support of fertility, the less they value their present condition. 
Interactive effects were generally insignificant for both social influence and work support, and hence 
omitted from Table 5.9.  

 
Table 5.8 Linear Regression Model of Socio-economic and Environmental Variables 

on Utility Estimation (Costs) 
 

Dependent 
Variable  

Cost Estimate 
(1) (2) (3) (4) 

     
Socio-economic Variables 
Gender 495646* 521213.9* -289137.6 2627156 
Age  236840.7 260590.5 203457.8 664736.1 
Years Married 57415.31 133877.4 359309.8 878011.7 
Income(wife) 199951.8* 932044.4** 641013.1 1813586** 
Income(wife)2  -103875.9** -110905.9** -83662.27* 
Income(husb) -274988.8** -184166.5* 799632.8 -1325771* 
Edu(wife) -171163.6 -71103.39 -424916 -2210168 
Edu(husb)  371590.4* 326441.1 202504.9 -843769.7 
Risk-taking -149033 -154808.5 484149.6 1258607 
Career Orient -92250.85 -130850.3 -1032323 -1544273 
Family Orient -159059 -219537.2 -2005803 808388.7 
Environmental  Variables 
Social influence -94731.01 -74252.98 -140671.1 -67841.79 
Work support -89245.64 -142458.3 -102998.1 -1216272 
 
Interact ion Terms 

 n= Social   
Inf luence  

n= Work  
Support  

n*Gender   168789.6 -506569.3 
n*Age   10269.14 -101436.5 
n*Years Married   -65634.3 -179310.9 
n*Income(wife)   72111.33 -253309* 
n*Income(husb)   -225515.1 286068.4 
n*Edu(wife)   126064.2 557851.2 
n*Edu(husb)   20698.19 248262.2 
n*Risk-taking   -175144.9 -344588.4 
n*Career Orient   233304.2 344771.5 
n*Family Orient   430668.7 -274265.3 
Model diagnost i cs  
Constant 513487.3 -1172846 -1118491 3487310 
N 75 75 75 75 
F stat  4.28 4.60 3.91 4.79 
Prob > F 0.0001 0.0000 0.0000 0.0000 
R2  0.2967 0.3594 0.4242 0.4850 
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Regressions were estimated using survey data collected for the purposes of this study.  
Individual coefficients are statistically significant at the *5% or **1% significance level. 
Heteroskedasticity-robust standard errors were used in these computations. 
 

 
Table 5.9 Ordered Logistic Regression Model of Socio-economic and Environmental 

Variables on Utility Estimation (Benefits) 
 

Dependent 
Variable  

Present Value of Child Present Value of 
Life 

(5) (6) (7) (8) 
 L-O Ratio L-O Ratio L-O Ratio L-O Ratio 
 
Soc io-economic Variables 
Gender -.661 -4.663 1.000 1.134* 
Age .380 -1.408 3.543 -.614 
Years Married -1.840** 1.996 -5.113 1.715** 
Income(wife) -.169 2.611 -.392 -.094 
Income(husb) .006 -.003 -.578 .122 
Edu(wife) .446 7.271* -3.580 .343 
Edu(husb)  -.448 -4.833 -10.681** -1.209 
Risk-taking -1.000** -6.191 3.026* .491 
Career Orient -.667 -1.885 .275 -.967 
Family Orient 1.217 2.952 6.777 -.724 
 
Environmental  Variables 
Social influence 1.588** 1.743 1.806** -1.198* 
Work support .399 .461 -9.485* -.290 
 
Interact ion Terms 

 n = Social  
Inf luence  

n = Work  
Support  

 

n*Gender  .853 -.418  
n*Age  .406 -.771  
n*Years Married  -.907 .769   
n* Income(wife)  -.648 .038  
n* Income(husb)  .004 .133  
n*Edu(wife)  -1.717* 1.087  
n*Edu(husb)  1.1143 2.457**  
n*Risk-taking  1.231 -.986*  
n*Career-Orient  .221 -.312  
n*Family-Orient  -.387 -1.408  
 
Model  diagnost i cs  
N 75 75 75 75 
Wald chi2(df)   60.23 82.30 100.61 59.70 
Prob > Chi2 0.0000 0.0000 0.0000 0.0000 
Pseudo- Rsq 0.2056 0.2567 0.2659 0.1966 
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Regressions were estimated using survey data collected for the purposes of this study.  
Individual coefficients are statistically significant at the *5% or **1% significance level.  
Heteroskedasticity-robust standard errors were used in these computations. 
L-O Ratio = log-odds ratio 
 

 
5.3.2 Future Dimension 
 
Future Valuat ion   
 
This segment measures respondents’ projected valuations of three future outcomes: the value they 
believe they would derive from having a child in 5 years’ time (value_future); the affordability of 
having a child in 5 years’ time (afford_future); and the amount of regret (regret) they would have if they 
chose to remain childless. These figures are contrasted with present valuations to measure the 
difference between present and projected valuations via Wilcoxon signed-rank analysis.  Table 5.10 
summarises the relevant descriptive data.  

 
  Table 5.10 Valuation and Affordability 
 
Variable  Frequenc

y 
 Mean 
 

Standard 
Deviat ion 

Maximu
m 

Minimu
m 

value_future 75 5.21333
3 

1.388109 2 7 

value_chg 75 .16  1.263201 -3 4 
afford_now  75 3.8    1.524573 1 7 
afford_future 75 4.93333

3     
1.455032 2 7 

afford_chg 75 1.13333
3  

1.579714 -2 6 

regret  75 4.64     1.467117 1 7 
  

On average, both male and female respondents believed that they would value having a child slightly 
more 5 years later than they value having a child in the present time period, as indicated by the mean 
value of the variable value_chg. However, signed-rank analysis reveals that these differences are not 
statistically significant, which indicates that the value of children tends to remain constant over time. 
Where regret is concerned, most respondents projected that they would experience some regret if 
they did not have a child in five years’ time. 
 
However, there was a significant present bias in respondents’ valuations of affordability. An 
overwhelming number of respondents thought that having a child would be more affordable in 
future. The difference in estimates between current and future affordability was found to be 
statistically significant under the Wilcoxon signed-rank analysis, and only 9 people believed that 
having a child in the immediate time period would be more affordable than having a child in 5 years’ 
time (p-value=0.0000). This change in affordability estimates was more pronounced for females (p-
value=0.0001) than for males (p-value=0.0005). Table 5.11 presents these findings.     
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Table 5.11 Change in Estimation (Value and Affordability of Child) 
 
Variable   All  Males Females  
 
value_chg 

 
z = 1.094 
Prob>|z| =  0.2741 
 

 
z = 0.658 
Prob>|z| = 0.5102 
 

 
z = 0.864 
Prob>|z| = 0.3878 

 
afford_ch
g 

 
z = 5.211 
Prob>|z|=0.0000** 
 

 
z = 3.499 
Prob>|z|=0.0005 
 

 
z = 3.885 
Prob>|z|=0.0001** 
 

 
Regress ion Analys is  
 
Regression Analysis was conducted by regressing the above projections against background 
variables, via thirteen ordinal logistic regression models displayed in Tables 5.12 and 5.13.  Models 
1–3 regress the projected future value of a child against background variables. Models 4–6 regress 
projected regret against background variables, and Models 7–13 focus on comparing present and 
projected affordability. Again, where relevant, social influence and workplace supportiveness are 
included as interaction variables. 
 
Projec t ed Value 
 
Model 1: In this model, three variables have significant impacts on the projected value of a child. 
Firstly, individuals with higher risk-taking propensities project a lower future value of having 
children. In contrast, individuals in environments with high social influence and with workplace 
supportiveness tend to project a higher future value of having a child. Social influence, in particular, has 
a large and significant positive coefficient. Both results are expected. Risk-takers are more likely to 
be present-oriented and value what is in the present more highly than what is in the future 
(Zaleskiewicz, 2001; Khwaja, Sloan & Salm, 2006). Positive social influence and a supportive 
workplace, on the other hand, promise individuals their future support, or provide an idea of what 
having children might be like in future; these are likely to increase the positive associations that 
individuals make with children.  
 
Models 2–3: In Model 2, social influence displays a significant interactive effect with Career-orientedness: 
although career-oriented people may intrinsically accord a lower projected value of having a child, 
social influence is able to raise their future projections. In Model 3, when work support interaction 
terms are added to the base model, there is an interaction effect between work supportiveness and 
husbands’ incomes. While higher husbands’ incomes originally lowered future projections of a child’s 
value, work support increased the projected valuations.  
 
Regret  
 
Models 4-6: Model 4 highlights that family-orientedness and social influence are positively related to the 
amount of regret an individual believes he or she will face in 5 years’ time from not having children. 
Social influence has an interactive effect with the Age variable – as time goes by, a socially influential 
circle will decrease the regret that individuals foresee. Perhaps, these social circles may provide 
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substitutes to an individual’s own children. Workplace supportiveness had no interactive effects with 
regret. 
 
Affordabi l i ty   
 
Models 7-9: These models reveal that husband’s income is positively related to individuals’ present 
perceptions of affordability. It is interesting to note that this is the sole determinant of affordability 
estimates, in spite of how it was previously shown that income (wife) influences cost estimations. This 
is likely due to the fact that husbands’ incomes tend to decrease the marginal utility of income and 
the opportunity costs of childbirth. Social influence and work supportiveness interact with husbands’ 
education levels to increase impressions of current affordability. This aligns with the previous model, 
which showed that education – particularly for husbands – appears to heighten individuals’ 
sensitivities to improvements in environmental support, particularly in the workplace. 
 
Models 10–13: In the base model, husbands’ education positively influenced optimism towards future 
affordability. On the other hand, when wives had a high income, individuals were less optimistic towards 
future affordability. This might be due to an awareness of the even greater opportunity costs in 5 
years’ time, in terms of income and career progression. As with the previous model on cost 
estimation, wives’ incomes had a quadratic relationship with the optimism towards future 
affordability. However, in this case, women in the $2000-3999 income bracket were most optimistic 
towards future affordability, beyond which this optimism declined.  
Social influence did not have any significant interaction effects on impressions of affordability, but work 
supportiveness interacted with wives’ income and husbands’ levels of education. In both cases, work 
support decreased the gap between present and future affordability.  
 
5.3.3 Summary 
 
In summary, the relationships between background variables and fertility intentions, as well as 
between background variables and behavioural heuristics, are presented in Table 5.14. Both pure 
and moderating effects are reported.  

 
Table 5.12 Ordered Logistic Regression Model of 

Socio-economic and Environmental Variables on Future Projections (Value of Child, Regret) 
 

Dependent 
Variable  

Future Value of Child Regret 
 (1) (2) (3)  (4) (5) (6) 

 L-O Ratio L-O Ratio L-O Ratio L-O Ratio L-O Ratio L-O Ratio 
 
Soc io-economic Variables 
Gender -.407 -1.706 8.622 -.503 .160 -3.478 
Age .012 2.513 4.116 -.071 7.066* 1.886 
Years 
Married 

.168 3.634 1.457 -.372 -4.051 .298 

Income(wife) .019 .414 1.194 .197 .720 -1.012 
Income(husb) -.131 1.561 -2.827* -.022 -1.491 1.244 
Edu(wife) -.063 6.579 .712 .364 -4.119 .153 
Edu(husb)  .004 -10.419* -6.037 -.018 -5.019 -1.286 
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Risk-taking -1.142** -1.205 -1.476 -.145 -2.151 -1.401 
Career Orient -.481 -12.127* .797 .062 -1.654 2.502 
Family Orient .970 1.952 -.126 2.117** -1.193 .843 
 
Environmental  Variables 
Social 
Influence 

1.369** 1.457 1.694** 1.595** -7.813 1.783** 

Work 
Support 

.588* .923* -.815 -.584 -.565 -3.236 

Interact ion 
Terms 

 n = Social  
Inf luence  

n = Work  
Support  

 n = Social  
Inf luence  

n = Work  
Support  

n*Gender  .289 -2.111*  -.211 .792 
n*Age  -.515 -1.052  -1.645* -.455 
n*Years 
Married 

 -.830 -.193  .733 -.172 

n* 
Income(wife) 

 -.112 -.224  -.177 .305 

n* 
Income(husb) 

 -.461 .669*  .380 -.315 

n*Edu(wife)  -1.637 -.124  1.196 .114 
n*Edu(husb)  2.449 1.453  1.007 .226 
n*Risk-taking  -.053 .121  .439 .306 
n*Career-
Orient 

 2.702* -.274  .361 -.612 

n*Family-
Orient 

 -.101 .190  .863 .368 

 
Model  diagnost i cs  
N 75 75 75 75 75 75 
Wald chi2(df)   47.04 59.39 60.34 46.52 63.11 75.96 
Prob > Chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
Pseudo- Rsq 0.1375 0.2210 0.2002 0.1884 0.2424 0.2157 
 
Regressions were estimated using survey data collected for the purposes of this study.  
Individual coefficients are statistically significant at the *5% or **1% significance level. 
Heteroskedasticity-robust standard errors were used in these computations. 
L-O Ratio = log-odds ratio 
 

  
 

Table 5.13 Ordered Logistic Regression Model of 
Socio-economic and Environmental Variables on Future Projections (Affordability) 

 
Dependent 
Variable  

Present Affordability  Future Affordability 
 (7) (8) (9)  (10) (11)   (12) (13) 

 L-O 
Ratio 

L-O 
Ratio 

L-O 
Ratio 

L-O 
Ratio 

L-O 
Ratio 

L-O 
Ratio 

L-O Ratio 
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Soc io-economic Variables  
Gender .590 2.234 -.575  -.687 -.632 -3.448 6.115 
Age .605 4.603* -.565 -.684 -.676 -5.411 1.992 
Years Married -.164 -1.857 -1.108 -.119 .092 3.413 2.962 
Income(wife) .294 1.936 -1.323 -.401* 1.200 1.561 4.574** 
Income(wife)2     -.227* -.215 -.264 
Income(husb) .579* -.140 1.289 -.291 -.115 -.792 -3.140* 
Edu(wife) -.652 .558 1.945 .303 .524 -3.387 -4.288 
Edu(husb)  .083 -7.302 -8.348* 1.289* 1.214* .812 7.193** 
Risk-taking -.180 .002 -2.104 -.314 -.322 1.978 1.011 
Career Orient -1.124 -6.547 -5.863 .908 .785 4.980 3.559* 
Family Orient -1.147 -7.121 1.335 .272 .102 3.154 -5.600 
 
Environmental  Variables 
Social Influence .539 -3.721 .349  .172 .201 -3.805 .470 
Work Support .300 .537 -8.991 -.287 -.439 -.543 5.106 
 
Interact ion Terms 

 n = 
Social  
Inf luence  

n = 
Work  
Support  

   n = 
Social  
Inf luenc
e 

n = 
Work 
Support  

n*Gender  -.374 .178    .692 -1.470 
n*Age  -.858 .194   1.078 -.565 
n*Years Married  .307 .220   -.768 -.722 
n* Income(wife)  -.409 .441   -.076 -.777* 
n* Income(husb)  .153 -.106   .150 .744 
n*Edu(wife)  -.290 -.755   .077 1.384 
n*Edu(husb)  1.610* 2.272*   .926 -1.685** 
n*Risk-taking  -.016 .582   -.528 -.368 
n*Career-Orient  1.246 1.133   -.962 -.706 
n*Family-Orient  1.406 -.702   -.698 1.369 
 
Model  diagnost i c s  
N 75 75 75  75 75 75 75 
Wald chi2 34.00 48.46 45.49 51.64 48.71 109.86 92.08 
Prob > Chi2 0.0007 0.0009 0.0023 0.0000 0.0000 0.0000 0.0000 
Pseudo- Rsq 0.1246 0.1604 0.1845 0.1120 0.1269 0.1558 0.1871 
 
Regressions were estimated using survey data collected for the purposes of this study.  
Individual coefficients are statistically significant at the *5% or **1% significance level. 
Heteroskedasticity-robust standard errors were used in these computations. 
L-O Ratio = log-odds ratio 
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5.4 Mediation Effect   
 
In this section we make preliminary explorations into possible mediating effects that behavioural 
heuristics have on the relationship between background variables and fertility intentions. The 
purpose of studying mediation in this context is to understand which heuristics account for the 
relationships between background variables and fertility intentions. 
 
5.4.1 Child Number Intentions 
 
The base model for child number intentions, which will be used in this analysis, revealed that child 
number intentions were predicted by three background variables: Gender, Years Married and Social 
Influence.  
 
Benefit estimation variables were found to be strongest mediators of the relationships between these 
variables and child number intentions. All benefit estimation variables demonstrated strong 
mediating effects. Entering value_child into the child number intention equation caused the beta-
weights associated with yearsmarried (p=0.096) and socialinfluence (p=0.279) to become insignificant. 
That is, value_child fully mediated the relationship between child number intentions, and yearsmarried 
and socialinfluence. There was no impact on the variable gender, likely because gender is not a predictor 
of value_child. 
 
The inclusion of value_life into the child number intention equation causes the beta weights of all 
three variables to become insignificant (pgender=0.082; pyearsmarried=0.152; psocialinfl=0.189). Since all three 
variables are also predictors of value_life, we can conclude that the variable fully mediates the 
relationship between background variables and child number intentions. 
 
On top of this, cost estimation was a weak mediator of the impact of gender on child number intentions, 
and the regret variable fully mediated the relationship between socialinfluence and child number 
intentions, causing the beta weight of the variable became insignificant (p=0.247).  
 
5.4.2 Child Timing Intentions 
 
The base model for fertility timing intentions revealed that child timing intentions were predicted by 
the background variables: Income (Wife), Career Orient, Family Orient, Social Influence, and Workplace 
Supportiveness.  
 
Mediating effects were not as evident in the case of child timing intentions, compared to child 
number intentions. However, projected regret did mediate the relationship between family-orientedness 
and child timing intentions (p=0.186). The relationship between incomewife and child timing 
intentions was also fully mediated by projected future affordability (p=0.063).  
 
5.4.3 Reliability of Mediation Effect 
 
Based on the above findings, the mediation effect appears to be the strongest with benefit heuristics 
(value_child, value_life) as well as the regret variable. These heuristics operate, interestingly, within the 
status quo quadrant of the behavioural heuristics table. The reliability of the suggested mediating 
effect is confirmed by the pairwise correlations (Table 5.15), which reveal significant correlation 
between these heuristics. Strong theoretical evidence that “satisfactions may be a link between 
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demographic variables and fertility attitudes” (Hoffman & Manis, 1979, p.583) and that the value of 
children is an important variable in influencing fertility (e.g. Fawcett, 1983; Nauck & Klaus, 2007) 
strengthens the credence of this mediating effect. It is hence unlikely that the relationship is biased 
by omitted variables. 

 
Table 5.15 Correlations (Behavioural Heuristics) 

 
 N 1 2 3 4 5 6 7 

1. Cost Estimation 75 1.0000       
2. Value (Child, 
Present) 

75 -
0.0660 

1.0000      

3. Value (Life) 75 0.0115   -
0.4723* 

1.0000     

4. Value (Child, 
Future) 

75 -
0.0053  

0.6244* -
0.2619* 

1.0000    

5. Regret  75 0.0637    0.3979* -
0.3197* 

0.2638
* 

1.0000   

6. Affordability 
(Present) 

75 0.0009    0.0047 -0.1552 0.1737 -
0.0205 

1.0000  

7. Affordabilty 
(Future) 

75 0.1004    0.0986 -0.0388 0.1286 0.0268 -
0.5611* 

1.000
0 

 
All correlations are given to 3 significant figures (s.f.)  
*Correlation is significant at the 0.05 level (2-tailed) 

 
5.5 Chapter Summary 
 
This chapter has surfaced a number of insightful relationships between independent variables and 
fertility intentions, and confirmed several mediators of the relationship between background 
variables and fertility intentions. Most crucially, these findings make it clear that behavioural 
heuristics do indeed influence fertility decisions in Singapore. In the next chapter, the conclusions 
that can be drawn from the above research will be synthesised, and their implications on theory and 
policy will be discussed. 
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Section 6. Conclusions and Implications 
 
6.1 Introduction 
 
In answering the three hypotheses of this study, the results obtained in the previous chapter provide 
a fuller understanding of fertility decisions in Singapore. These findings collectively answer the 
research question “How do behavioural heuristics and biases influence Chinese Singaporeans’ fertility decision-
making processes?”. In this final chapter, the results across the three stages of analysis are synthesised, 
conclusions are drawn, and the research objectives introduced at the start of the paper are addressed. 
The thesis concludes by discussing the theoretical and practical implications of these findings, and 
the possibilities for future research.  
  
6.2 Discussion of Results 
 
6.2.1 Hypothesis 1: Background factors have a significant impact on Singaporeans’ fertility 
intentions.   
 
In the first segment, we established the relationship between background variables and fertility 
intentions. Having identified the relevant background variables in the existing fertility literature 
(RO1), we showed that background variables do indeed predict fertility intentions, and that child 
number intentions and child timing intentions are each predicted by different background variables 
(RO2). These findings support Hypothesis 1.  
 
Child number intentions were found to be primarily influenced by years married, age and social influence. 
Unexpectedly, income-related variables, education-related variables and even individual value-
orientations demonstrated no influence on child number intentions of either husbands or wives. 
This ran contrary to the initial hypotheses, and established child number intentions as uniform 
across different socio-economic characteristics.  
 
On the other hand, child timing intentions were clearly influenced by income-related variables. In 
the strongest model (incorporating social influence interaction variables), child timing intentions were 
increased by years of marriage and wives’ incomes, though social influence reduced the delay. 
Interestingly, husbands’ education levels also corresponded with higher child timing intentions, 
which ran contrary to what was hypothesised. Perhaps, in households where men were more well 
educated, there was a greater desire to attain specific goals (be they related to income, career or 
personal achievement) prior to having children.  
 
Most note-worthy was the fact that very different factors influence child timing and child number 
intentions. Child number intentions are consistent across individuals from all socio-economic 
backgrounds and value-orientations. This confirms the idea that Singaporeans do want children. Yet, 
specific factors lead to a delay in child timing intentions. Wives’ incomes and husbands’ levels of 
education, both socio-economic indicators, were discovered to be particularly influential in this 
regard.   
 
Moreover, the only consistent variable of influence across both forms of fertility intentions was the 
variable, years married. Clearly, the longer people had been married, the fewer the number of children 
they intended to have, and the more they put this on hold. This makes a clear case for the status quo 
bias in the context of fertility in Singapore.  
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By extension, these findings suggest certain policy implications:  
1. Fertility policies should target young couples and newly-weds. Policies encourage these 

individuals to have children early in their marriage will avert the effect of the status quo bias. 
2. Policies should encourage couples’ child timing intentions as opposed to child number 

intentions, which already are close to the replacement rate. In particular, policies could target 
couples where women had higher incomes and men were better educated. 

3. Building circles of strong social influence may effectively raise individuals’ child number 
intentions and lower their child timing intentions. 

 
6.2.2 Hypothesis 2: Background Variables have a significant impact on Singaporean 
individuals’ exhibition of behavioural heuristics in their fertility decisions.    
 
It was hypothesised that all the heuristics introduced in Chapters 2 and 3 influence fertility decisions 
(H2a) and that background variables have a significant impact on individuals’ exhibition of these 
behavioural heuristics in their fertility decisions (H2b). The results of the study showed partial 
support for Hypothesis 2a, and supported Hypothesis 2b.  Figure 6.1 highlights the behavioural 
heuristics that were observed in the study:  
 

 Have Child Status Quo 
 
Present  

 
Loss Avers ion 

(Loss Salience: Overestimation of Net 
Costs)  

 

 
Status Quo Bias 

(Value of Life > Value of Child) 
 

 
Future 

 
Present Bias 

(Future 
Affordability > 

Present 
Affordability) 

 
Present Bias 

(Net Value of Child in 
5 years > Net Value of 

Child today)  
 

 
 

Antic ipated Regret  
(Making present decisions to minimise 

future regret)  

Figure 6.1 Behavioural Heuristics (Observed) 
 Effect of Heuristics observed 
 Effect of Heuristics partially 

observed 
 Effect of Heuristics not observed 

 
Cost-re lated Heuris t i c s :  Present  Dimension 
 
Where cost estimation was concerned, all three hypothesised effects were supported. Firstly, 
Singaporeans’ estimates of fertility costs significantly exceeded the S$500,000 benchmark. This was 
particularly true for women, making the case for the salience of opportunity costs in individuals’ cost 
estimates. Secondly, individuals’ instinctive cost estimates were significantly higher than the cost 
estimates determined after listing the individual components of costs. This effect was uniform across 
the genders, and highlights an innate tendency towards cost overestimation when making snap 
judgments on costs. Thirdly, cost estimates were related to specific background variables.    
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Apart from the aforementioned influence of gender on cost estimates, a key finding was that wives’ 
incomes shared a quadratic relationship with individuals’ cost estimates. It was a particularly 
intriguing to learn that cost estimates were the highest when wives were in the upper-middle income 
range. Perhaps this is attributable to the large opportunity cost (both in salary and career prospects) 
that such women expect to incur should they choose to have a child. Their financial and corporate 
positions are also less secure than those in the highest income brackets, resulting in the highest 
perception of potential opportunity costs. Related to this, workplace supportiveness was the most 
effective way of reducing the strong positive relationship between wives’ incomes and cost 
estimation. On the other hand, husbands’ incomes were inversely related to cost estimates, while 
husbands' education levels showed a positive relationship. Interestingly, cost estimates were 
insensitive to all other variables, including individuals’ ages, the length of their marriage and 
individual values.  
 
Cost-re lated Heuris t i c s :  Future Dimension 
 
The other cost-related heuristic that was prominent in its influence was present bias. The study 
showed strong signs that individuals may be overestimating the future affordability of having a child, 
and/or underestimating present affordability. In particular, women are highly optimistic about future 
affordability of having a child, and are hence more prone to postponing childbearing to the future. 
Wives’ incomes also share a quadratic relationship with perceptions of future affordability, with 
individuals in the $2000-3999 category displaying the highest optimism over the future affordability 
of a child.  
 
Aligned to previous findings on cost estimation, present affordability was positively related to 
husbands’ income levels. Finally, work supportiveness was again found to be particularly effective in 
decreasing the gap between present and future affordability. The impact of work supportiveness was 
most pronounced when husbands were better educated and wives’ incomes were higher. Overall, to 
target individuals’ concerns over costs and affordability, this study shows that policies can: 
1. Address the issue of opportunity cost among women, particularly for those in the upper middle-

income range (currently pinned at approximately S$4000-7999). It appears that opportunity costs 
can be most effectively lowered via a supportive workplace culture and policies for working 
mothers. A supportive workplace also has the effect of improving the perceptions of present 
affordability among well-educated men. 

2. Provide greater financial support for fathers and fathers-to-be who are drawing a lower salary, as 
this represents a lower secure income for the household should they decide to conceive a child.  

3. Encourage individuals to compute the costs of having a child for themselves. This may lower the 
extent of cost-overestimation resulting from individuals’ innate sensitivity to costs. It may also 
be useful to highlight the improbability of future costs being drastically lower than present costs.  

 
Present and Projec t ed Value 
 
Contrary to what was hypothesised, individuals did not demonstrate a lack of awareness to the 
present gains of having a child vis-à-vis their present lives, nor was there a significant inflation of the 
future value of a child vis-à-vis the present time period. Therefore, while individuals were highly 
sensitive to the costs of having a child, they were not insensitive to the benefits of having a child. 
There is hence insufficient evidence to prove that individuals do not perceive the gains of 
parenthood. The impact of the status quo bias is also weaker than the impact of loss aversion. 
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However, the status quo bias was influential among one segment of the sample population. 
Individuals who had been married for a long time accorded a low value to a child, relative to the 
value of life.  For such individuals, the effect of the status quo bias was well entrenched, and only 
partially moderated by social influence.   
 
Antic ipated Regret   
Finally, individuals did express some degree of anticipated regret. As was hypothesised, anticipated 
regret was indeed related to social influence and an individual’s family-orientedness.  
 
Collectively, these findings prove that behavioural heuristics indeed have an influence on Chinese 
Singaporeans’ fertility decision-making processes. They also show how specific background variables 
increase the likelihood that individuals exhibit these heuristics (RO3). It was found that cost-related 
heuristics, in both present and future dimensions, were particularly strongly felt, while heuristics that 
measured the benefits of having a child were not as evident. There was little, if any, present bias 
where the future gains of having a child were concerned, and the status quo bias only became 
increasingly apparent as the years that individuals had been married increased. Another noteworthy 
finding was that income and education variables were particularly influential in influencing cost 
estimates, while individuals’ estimated benefits of having a child were better predicted by individual 
traits and social influences. 
 
6.2.3 Hypothesis 3: Behavioural heuristics have a mediating effect on the relationship 
between background factors and Singaporeans’ fertility intentions.  
 
Having thus established the substantial influence of behavioural heuristics within the realm of 
fertility decision-making, the study finally sought to explore the possible mediating influence of 
behavioural heuristics on the relationship between background variables and fertility intentions 
(RO4). This gives an indication of whether and which behavioural heuristics explain the relationship 
between variables and intentions. 
 
The strongest finding was that both valuation heuristics, value of children and value of life, were 
strong mediators of the relationships between background variables and child number intentions. 
The number of children that individuals intend to have can hence be explained by their perceived 
value of children relative to the value of the status quo.  
 
Child timing intentions were not so clearly mediated by behavioural heuristics. Out of the five 
factors influencing child timing intentions (Income (Wife), Career Orient, Family Orient, Social Influence, 
and Work Supportiveness), only the effect of family-orientedness was partly mediated by Regret. This 
highlights that regret does drive peoples’ decisions, but the effect is only salient for family-oriented 
individuals. Thus, policies that play to individuals’ sentiments of regret may somewhat speed up 
individuals’ fertility timings, though only in a limited way. 
 
Most interestingly, the hypothesised mediating factor, cost estimation, had no demonstrated 
mediation effect between independent variables and fertility intentions. This means that individuals’ 
cost estimates do not account for their expressed fertility intentions. However, it is possible that cost 
estimates in fact lead to actual delay, rather than expressed delay. If this is indeed the case, cost-related 
heuristics may then be the very factor accounting for the gap between fertility intentions and 
eventual fertility decisions in Singapore, as raised in Chapter 2.  
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6.3 Implications of Results  
 
These results collectively lead us to the paper’s final objective: understanding, from theoretical and 
practical perspectives, how individuals’ fertility intentions can be enhanced (RO5). 
 
6.3.1 Theoretical Implications 
 
The outcomes of the study show a strong support for Prospect Theory in the loss domain, wherein 
individuals demonstrated a high sensitivity towards losses and immense loss salience was observed. 
On the other hand, in the domain of gains, individuals’ estimation of benefits less closely resembled 
the behavioural heuristics proposed by Prospect Theory. Individuals were still aware of the gains of 
having a child in the present time period, and did not appear to discount uncertain gains, nor 
demonstrate a bias towards the status quo.  Even so, the gains of having a child still did not motivate 
them enough to have children. 
 
Perhaps, then, this study suggests that in the context of fertility in Singapore, while individuals 
demonstrate rationality in their estimation of the benefits of parenthood, the perceived losses are so 
strong that they outweigh the gains of having children. In particular, it appears that opportunity 
costs are far more salient than monetary costs, and have a strong part to play in influencing the 
salience of losses in the fertility decision, particularly among women.   
 
Moreover, individuals did demonstrate a strong optimism in their estimates of future affordability, 
raising the likelihood that their cost estimates were skewed by present bias. However, once again, 
individuals were not naïve in their estimations of the future value of a child, valuing it at 
approximately the same level as in the present time period.  This indicates that Singaporeans are 
more inclined to view children as consumption goods than as investment goods. Yet, in every time 
period, the high price of children relative to other consumption goods leads to the substitution of 
children with other consumption goods that may bring equivalent benefits but incur fewer costs 
(Easterlin, 1975). 
 
6.3.2 Practical Implications 
 
The findings of this study add several fresh contributions to the current state of fertility research in 
Singapore. On one level, the study has enabled a clearer understanding of the behavioural 
antecedents of Singaporeans’ fertility intentions.  Most evident has been the relationship between 
child number intentions and individuals’ perceptions of the value of having a child. Both perceptions 
of value and child number intentions can be strengthened through social influence.  
 
Child timing intentions have been found to be partially accounted for by the extent of individuals’ 
regret. However, child timing intentions appear to be only weakly accounted for by behavioural 
heuristics; it appears that socio-economic variables and individual characteristics are better 
predictors of child timing intentions. Both policy approaches (social influence and workplace 
supportiveness) can be employed to lower child timing intentions, but this is primarily because of 
their impact on the background variables rather than on regret. 
 
Finally, the study has raised a new possibility that the gap between fertility intentions and eventual 
proceptive behaviour can be attributed to individuals’ perceptions of costs and affordability. If this is 
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indeed the case, increasing workplace supportiveness would be the best solution to lower 
individuals’ cost estimates. 

 
Table 6.1 Behavioural Antecedents of Fertility Intentions 

 

Fertility 
Intention 

Child Number Intentions  Child Timing Intentions Proceptive Behaviour  
(Hypothesised) 
 

Behavioural 
Antecedent 

Perception of value and 
benefits of having a child 
 

Regret (Partial mediator)  
 

Perception of costs and 
affordability 

Policy 
Recommendation 

Social Influence Social Influence 
Workplace 
Supportiveness 

Workplace 
Supportiveness 
 
 

 
Pol i cy  recommendations  
 
Secondly, this study has raised several above-mentioned policy recommendations, which are 
summarised in Table 6.2.  Perhaps equally significantly, the findings of this study have also 
highlighted the types of policies that may not be effective in addressing fertility issues in Singapore. 
These insights are beneficial in guiding policy-makers in their use of resources to yield maximum 
policy outcomes: 
 
The paper has firstly highlighted the limited success of a publicity campaign that seeks to emphasise 
the value of children. Singaporeans are already cognizant of the benefits that children bring; a more 
effective policy would address the costs of having a child.         
 
However, in addressing the costs of having a child, an incentives-based approach will be necessarily 
limited in its effectiveness. This is because of the particular salience of opportunity costs, and the 
role that opportunity costs play in inflating individuals’ cost estimates and projections of 
affordability.  While rational economic theory claims that proper incentives can rectify individuals’ 
deviations from rationality, studies have proven that errors of judgment and choice can occur even 
with sufficient monetary incentives. In fact, incentives may even “(focus) attention and…(prolong) 
deliberation” on the part of decision-makers (Tversky & Kahneman, 1986, p.S274). In a scenario 
where cost salience is already high, an over-utilisation of financial incentives may in fact aggravate 
the individuals’ perceptions of the costs of having a child.   
  
Finally, while the current benchmark for the cost of having a child may indeed be accurate, it would 
be counter-productive to use it as a basis for policy making, or even public education. For one, the 
S$500,000 benchmark does not account for opportunity costs, and is hence unlikely to resonate with 
women – many of whom intuitively priced the cost of having a child at a much higher value. A more 
productive approach would be to facilitate individual processes of independent cost calculation. 
These policy insights have also been incorporated into Table 6.2. 
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Table 6.2 Policy Recommendations 

 

 
1. Target audience: young couples and newly-weds to avert the effect of the status quo bias. 
2. Target audience: women with higher incomes and/or well-educated men. 
3. Seek to lower child timing intentions rather than raise child number intentions. Child timing  
4. intentions may be successfully lowered through the building of strong circles of social influence. 
5. Address the issue of opportunity cost among women, particularly those in the upper middle-

income range. 
6. Opportunity costs may be lowered via a supportive workplace culture and policies for working 

mothers.  
7. A supportive workplace also improves the perceptions of present affordability among well-

educated men. 
8. Provide greater financial support for fathers and fathers-to-be who are drawing a lower salary. 
9. Encourage individuals to compute the costs of having a child for themselves.  
10. Also highlight the improbability of future costs being drastically lower than present costs.    
11. Target individuals’ anticipated regret. However, this strategy may have limited success. 
12. Avoid public campaigns that emphasise the value of children. Focus instead on addressing the 

issue of opportunity costs.  
13. Avoid an excessive dependence on an incentives-based strategy to raising fertility rates.  
14. Avoid using a pre-determined cost benchmark – either for policy planning or public education.  

 
 
6.4 Directions for Future Research 
 
The research conducted in this paper lays the foundation for future developments in fertility 
decision-making research. Firstly, an expansion of the scope of this study through a larger random 
sample would allow greater generalisability of these findings. The involvement of a wider 
educational spectrum, in particular, will allow its findings to be more applicable to a larger 
proportion of Singapore society. Furthermore, as this paper has concentrated on Singaporeans of 
the Chinese ethnicity, further research can be undertaken to scrutinise the comparative effect of 
behavioural heuristics on the fertility decisions of Singaporeans from other ethnic backgrounds. It is 
hoped that, collectively, continued research will establish a comprehensive perspective on fertility in 
Singapore. 
 
From a theoretical angle, this paper has also opened up several new areas of research within the 
realm of fertility decision-making, which this paper hopes will stir further intellectual interest. Most 
salient of these is the possible association between individuals’ cost estimates and proceptive 
behaviour. The results of this study have indicated the possibility of such an association; this finding 
warrants deeper research. Future academic inquiry can also be undertaken to further incorporate 
behavioural heuristics into a decision-making model, either through further adaptation of the TPB 
model, or the creation of a unique fertility decision-making schema. Further investigation can also be 
conducted to augment the two-dimensional classfication of behavioural heuristics proposed by this 
researcher.  
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6.5 Conclusion 
 
In the final analysis, this paper has proven that behavioural heuristics and biases have a substantial 
influence on Chinese Singaporeans’ fertility decision-making processes. While this influence may not 
always take the form of mediating effects, these heuristics nonetheless have inevitable implications 
on fertility decisions, if not fertility intentions. This underscores the importance of adopting a 
behavioural view towards future fertility decision-making research, and confirms its applicability to 
the Singaporean context.  
 
From a practical perspective, this study has also highlighted the significant roles that cost estimation 
and loss salience play in influencing Chinese Singaporeans’ fertility intentions. Looking forward, 
therefore, the future trajectory of fertility in Singapore may possibly hinge on the ability of policy to 
address the costs that appear to tip individual fertility decisions in favour of the status quo. 
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Appendices 
 
Appendix A: Questionnaire (Selected Questions) 
  

 
Table A1 Fertility Intentions  

 
Q3. My spouse and I 
intend to have a child… 

Soon 
(Within the 

next 6 
months) 

Later (At 
least after 6 

months) 

Never We have no 
preference 

We are 
currently 

expecting a 
child 

Q23. Number of children 
my spouse and I are 
planning to have in future. 

None 1 2 3 4 or more 
(Please 
specify) 

 
 

 
Table A2 Cost Estimation 

 
 
Q1. In monetary terms, how much do you 
think it costs to have a child in Singapore, 
from the time of the child's birth to graduation 
from a tertiary institution (e.g. University, 
Polytechnic, ITE)? You may assume that the 
child is born today. 

 

 
! Under S$250,000 
! S$250,001 – 500,000 
! S$500,001 – 750,000 
! S$750,001 – 1000,000 
! S$1000,001 – 1250,000 
! S$1250,001 – 1500,001 
! S$1500,001 – 1750,001 
! S$1750,001 – 2000,000 
! Over S$2000,000 
 

Q2. Please provide an estimate of the exact cost (in Singapore Dollars) of having a child in Singapore, 
from the time of the child's birth to graduation from a tertiary institution (e.g. University, Polytechnic, 
ITE). You may assume that the child is born today. 
 

 
Q7. What factors contribute to the cost of having a child, from the time of the child's birth to graduation 
from a tertiary institution? Fill in the blanks with these cost factors. You may include both monetary costs 
and non-monetary costs. Use as many boxes as you require. You do not need to fill in all boxes. 
 
 
Q8. Indicate the exact monetary value of each of the cost factors that you identified in the previous 
question (in $'000s). 
  

 

 
Q9. After considering the costs you listed 
above, in monetary terms, how much do you 
think it costs to have a child in Singapore, 

  
! Under S$250,000    
! S$250,001 – 500,000   
! S$500,001 – 750,000   
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from the time of the child’s birth to graduation 
from a tertiary institution (e.g. University, 
Polytechnic, ITE)? You may assume that the 
child is born today. 

! S$750,001 – 1000,000 
! S$1000,001 – 1250,000 
! S$1250,001 – 1500,001 
! S$1500,001 – 1750,001 
! S$1750,001 – 2000,000 
! Over S$2000,000  
 

Q10. Please provide an estimate of the exact cost (in Singapore Dollars) of having a child in Singapore, 
from the time of the child's birth to graduation from a tertiary institution (e.g. University, Polytechnic, 
ITE). You may assume that the child is born today. 
 

 
 

Table A3 Benefit Estimation 
 
 
Q4. Your current lifestyle is partly influenced by the fact that you 
are married and without children, among other things. On a scale 
of 1 to 7, how much do you value your current way of life?  
A response of 1 represents "I wish I could change my current 
lifestyle completely".  A response of 7 represents "I value my 
current way of life very much, and do not want anything to 
change". 
 
 
 

1 2 3 4 5 6 7 

 
Q5. On a scale of 1 to 7, how much do you value having a child?  
A response of 1 represents "To have a child would bring me 
absolutely no value". A response of 7 represents "To have a child 
would bring me the greatest value imaginable". 
  

1 2 3 4 5 6 7 

  
 

Table A4 Value Projections 
   
Projec ted Value o f  Chi ld 
 
Q14. Imagine that you and your spouse decide to have a child in 
five years' time.  If you indeed conceive and have a child in five 
years' time, how much value will that child bring your future self?   
A response of 1 represents "That child would bring me absolutely 
no value"  
A response of 7 represents "That child would bring me the 
greatest value imaginable" 

 

1 2 3 4 5 6 7 

Affordabi l i ty  (Present  and Projec t ed) 
 
Q13. Imagine that you and your spouse conceive a child now.  If 
you indeed conceive and have a child now, how affordable would 
it be to bring up that child?  The affordability of bringing up a 
child may be affected by the current cost of living and your 
financial situation, amongst other factors.   

1 2 3 4 5 6 7 
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A response of 1 represents “It would be very unaffordable for me 
to bring up a child now.” A response of 7 represents “It would be 
very affordable for me to bring up a child now.” 
 
Q15. Imagine that you and your spouse conceive a child in five 
years' time. If you indeed conceive and have a child in five years' 
time, how affordable would it be to bring up that child in five 
years’ time? The affordability of bringing up a child may be 
affected by the rise or fall in cost of living and your future 
financial situation, amongst other factors. A response of 1 
represents "It would be very unaffordable for me to bring up a 
child in five years' time." A response of 7 represents "It would be 
very affordable for me to bring up a child in five years' time." 
 

1 2 3 4 5 6 7 

Projec ted Regret   
 
Q16 Imagine that you choose not to have a child for the next five 
years. How much do you think you will regret this decision, in five 
years’ time? 
A response of 1 represents " It will not be a regret. Rather, I 
would see it as a gain.” A response of 7 represents “It will be of 
over-riding regret to me. 
 

1 2 3 4 5 6 7 

 

Table A5 Social Influence  

Q19. In this section, you will be asked to anticipate the responses of each of these five groups of people:  
a. Your Parents  

 Very 
Untrue Untrue Somewhat 

Untrue 
Somewhat 

True True Very 
True 

If we were to expect a child 
during the next few months, our 
parents would be willing to help 
us take care of the child. 

1 2 3 4 5 6 

If we were to expect a child 
during the next few months, our 
parents would be more approving 
of us than they are now. 

1 2 3 4 5 6 

For our parents, having a child 
was a positive experience.  1 2 3 4 5 6 

b. Your c lose  family members ( these  may inc lude your parents - in- law, s ib l ings ,  cousins ,  e t c . )  

If we were to expect a child 
during the next few months, our 
close family members would be 

1 2 3 4 5 6 
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willing to help us take care of the 
child. 
If we were to expect a child 
during the next few months, our 
close family members would be 
more approving of us than they 
are now. 

1 2 3 4 5 6 

My close family members who 
have children seem to be having a 
positive experience.  

1 2 3 4 5 6 

Many of our close family 
members have, or want to have 
children. 

1 2 3 4 5 6 

c .  Your three c loses t  f r i ends 

If we were to expect a child 
during the next few months, my 
three closest friends would be 
more approving of me than they 
are now. 

1 2 3 4 5 6 

My three closest friends who have 
children seem to be having a 
positive experience.  

1 2 3 4 5 6 

My three closest friends have, or 
want to have children. 1 2 3 4 5 6 

 

Table A6 Risk-taking 

Q20. Please indicate the extent to which do you agree or disagree with each of the following statements. 
Circle the appropriate number, where “1” is Strongly Disagree and “7” is Strong Agree.   
 

  
 Strongly 

Disagree Disagree Somewhat 
Disagree 

Somewhat 
Agree Agree  Strongly 

Agree 

 
I enjoy taking risks 

1 2 3 4 5 6 

 
I try to avoid 
situations that have 
uncertain outcomes. 

1 2 3 4 5 6 

 

Taking risks does 
not bother me if the 
gains involved are 
high. 

1 2 3 4 5 6 

 

I consider security 
an important 
element in every 
aspect of my life. 

1 2 3 4 5 6 
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People have told 
me that I seem to 
enjoy taking 
chances. 

1 2 3 4 5 6 

 
I rarely, if ever, take 
risks when there is 
another alternative. 

1 2 3 4 5 6 

 

Table A7 Workplace Supportiveness 

 
Q21. To what extent do you agree that each of the following statements represent the philosophy or beliefs of 
your organisation? Circle the appropriate number, where “1” is Strongly Disagree and “7” is Strong Agree. 
 
Remember, these are not your own personal beliefs, but pertain to what you believe is the philosophy of your 
organization. If you are a homemaker, please circle “Not Applicable (N.A)” 
 

 
 Strongly 

Disagree Disagree Somewhat 
Disagree 

Somewhat 
Agree Agree  Strongly 

Agree 
 

N.A. 

 
Work should be the 
primary priority in a 
person’s life. 

1 2 3 4 5 6 7 

 

Long hours inside 
the office are the 
way to achieving 
advancement. 

1 2 3 4 5 6 7 

 
It is best to keep 
family matters 
separate from work. 

1 2 3 4 5 6 7 

 

Expressing 
involvement and 
interest in non-work 
matters is viewed as 
healthy. 

1 2 3 4 5 6 7 

 
It is considered 
taboo to talk about 
life outside of work. 

1 2 3 4 5 6 7 

 

Employees who are 
highly committed to 
their personal lives 
cannot be highly 
committed to their 
work. 

1 2 3 4 5 6 7 

 
Attending to 
personal needs, such 
as taking time off for 

1 2 3 4 5 6 7 
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sick children is 
frowned upon. 

 
Employees should 
keep their personal 
problems at home. 

1 2 3 4 5 6 7 

 

The way to advance 
is to keep non-work 
matters out of the 
workplace. 

1 2 3 4 5 6 7 

 

Individuals who take 
time off to attend to 
personal matters are 
not committed to 
their work. 

1 2 3 4 5 6 7 

 

It is assumed that 
the most productive 
employees are those 
who put their work 
before their family 
life. 

1 2 3 4 5 6 7 

 

Employees are given 
ample opportunity to 
perform both their 
job and their 
personal 
responsibilities well. 

1 2 3 4 5 6 7 

 

Offering employees 
flexibility in 
completing their 
work is viewed as a 
strategic way of 
doing business. 

1 2 3 4 5 6 7 

 

The ideal employee 
is the one who is 
available 24 hours a 
day. 

1 2 3 4 5 6 7 

 
 

 
Table A8 Career and Family Centricity 

 
Q22. Please tick one box for each question: 

a. 

 
Which of the 

following gives you 
the most satisfaction 

in your life? 

 
! Your career or occupation 
! Close relationships with family   
! Leisure time and recreational activities 
! Religious beliefs or activities 
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! Participation as a citizen in affairs of your community 
! Participation in activities directed towards national or international 
betterment 
! Having my own family 
! Other (please specify): ___________ 

  

 
b. 

 
Which gives you the 
next greatest 
satisfaction?  
(Do not tick the answer 
you indicated in (a).) 

 

 
! Your career or occupation 
! Close relationships with family   
! Leisure time and recreational activities 
! Religious beliefs or activities 
! Participation as a citizen in affairs of your community 
! Participation in activities directed towards national or international 
betterment 
! Having my own family 
! Other (please specify): ___________ 

 
 
 
 

 
Table A9 Background Variables 

 
 
Number of years you have 
been married 
 

 
! Less than 1 
! 1-5 
! 6-10 
! 11-15 
! 16-20 
! More than 20 
 

Gender  ! Male  
! Female 

 
Age  

 
! 23-26 
! 27-30 
! 31-34 
! 35-38 
! 38 and above 
 

Medical Status 
 

! Please check this box if you suspect that you or your spouse are 
infertile. Infertility refers to the failure of a couple to conceive a 
pregnancy after trying to do so for at least one full year. 

 
For the following questions, please provide details of yourself and your spouse. 
 
Highest Educational Level 

 
! Primary 
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(Wife) 
 

! Secondary 
! Junior College/ 
! Polytechnic 
! University (Undergraduate) 
! University (Postgraduate) 
 

Highest Educational Level  
(Husband) 
 

! Primary 
! Secondary 
! Junior College/ 
! Polytechnic 
! University (Undergraduate) 
! University (Postgraduate) 
 

Monthly Income (Wife) 
 

! Not drawing an income 
! $1999 and below 
! $2000  - $3999 
! $4000 - $5999 
! $6000 - $7999 
! $8000 and above  

 
Monthly Income 
(Husband) 
 

! Not drawing an income 
! $1999 and below 
! $2000  - $3999 
! $4000 - $5999 
! $6000 - $7999 
! $8000 and above  
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