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The Political Economy of Population: 
Trade, Treaties, and the Fertility Transition 
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Abstract. This paper argues that two causes of the fertility transition in the OECD are, first, the 
rise of international trade and, second, ratification of the United Nations’ Convention on the 
Elimination of All Forms of Discrimination Against Women (CEDAW).  An increase in the 
level of international trade causes a decrease in the price of substitute goods along with other 
effects all of which lead to a decrease in the demand for children.  Ratification of CEDAW is 
associated with greater female literacy lowering child mortality and increasing the potential 
supply of children.  These demand and supply side effects lead to a lower fertility rate.  The test 
hypothesis is that international trade is inversely associated with the total fertility rate.  A time-
series cross-section empirical analysis for the OECD countries exhibits that independent of a 
number of economic and social controls trade openness has a statistically significant and inverse 
effect on the fertility rate.  The paper has important policy implications relating to population 
growth, conflict, and women’s empowerment are considered in the conclusion. 
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By the end of the twentieth-century, fertility rates across the developed world reached 

approximately 2.1 children per woman, the so-called replacement rate.  According to Morgan 

and Hagewen (in Poston and Micklin 2006), the transition from high to low fertility is unlike any 

other social change, with the exception of increased life expectancy.  The transition is often 

marked by the attempt to explicitly control fertility (Easterlin and Crimmins 1985).  Lloyd and 

Ivanov (1988) note it is complete when family planning is done by “design” rather than “fate”.  

The fertility transition is part of a larger process known as the demographic transition, or the 

shift from high birth and death rates to low birth and death rates.  The demographic transition is 

both a descriptive and a theoretical device (Cohen 1995, 46).  As a descriptive device, the 

demographic transition is divided into several stages2 (Rowland 2003; Siegel and Swanson 

2004)3.  Theoretically, the model provides an explanation as to why mortality and fertility fall 

from high to low levels.   

Fertility, non-technically, is the “number of children born to women” (Weeks 2008, 199-

200), and, in general, it is determined by a biological and/or a social component (Weeks 2008, 

200).  The biological component includes the “physical ability to reproduce” and is influenced 

by disease conditions, access to nutrition, and the general health conditions of women.  In 

contrast, the social component places the structure of society including its formal and informal 

institutions at the center of the analysis.  Hunter-gatherer societies, for example, have lower 

fertility rates compared to agricultural societies because it is difficult to transport children from 
                                                 
2 Cohen (1995) defines four stages in which the fourth is when birth and death rates are both at low levels and the 

transition is complete.   
3 Stage 1 is characterized by high birth and high death rates.  Stage 2 is characterized by a fall in death rates and a 

subsequent, or delayed, fall in birth rates such that the population grows rapidly for some time.  The birth rate 

eventually declines as parents produce more surviving children and thus choose to have fewer of them (Easterlin 

2001).  Finally, in stage 3 birth rates approach death rates both of which are at low levels.  Stage 3 is a situation in 

which “low fertility…approximates very low mortality” (Morgan and Hagewen 2006, 233).   
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one location to the next (Weeks 2008, 203; Livi-Bacci 2007, 18).  This paper studies the effect of 

international trade and ratification of the U.N.’s Convention on the Elimination of All Forms of 

Discrimination Against Women (CEDAW) on the fertility rate.  By inducing institutional 

change, these two variables are found, through the social component, to affect fertility. 

The rise of international trade—illustrated in figure 1 for the U.S., France, Portugal, and 

Greece—is associated with a decrease in each country’s fertility rate as shown in figure 2.    

//Figures 1 and 2 about here//  

Understanding the causes of the fertility transition is important for scholars of international 

relations and international political economy (IPE).  On the political-side of IPE, the relevance of 

fertility extends to a number of domains with conflict and security being the most important and 

obvious.  Research indicates fertility rates are directly associated with conflict (Caprioli 2000, 

2003, 2005; Caprioli and Boyer 2001; Eichenburg 2003; Melander 2005a, 2005b; Shapiro and 

Mahajan 1986).  As fertility increases so does the likelihood of both intra- and inter-national 

conflict.  Related to fertility, population size (Goldstone 2002; Marcus et al. 2008; Saleyhan and 

Gleditsch 2006; Urdal 2005, 2008), infant mortality (Urdal 2005), youth bulges (Urdal 2006, 

2008; Marcus et al. 2008), and refugee movements (Saleyhan and Gleditsch 2006) are also 

associated with conflict.  As Bertrand Russell, the famous philosopher, comments (in Weeks 

2008, 199): “But if the West continues to monopolize the benefits of low birth-rate(s), war, 

pestilence, and famine must continue…”  On the economic-side of IPE, processes related to 

processes—including population size, population growth, and age-structure are connected to 

economic growth (Barro and Sala-i-Martin, 1999; Bloom and Williamson 1998; Carter and 

Sutch 2003; Easterlin and Crimmins 1985, 2001; Ray 1998; Weil 2005)—influence the extent of 

growth and development.  This paper contributes to our understanding of the fertility transition 
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as it finds trends in globalization including international trade and CEDAW ratification are 

inversely associated with fertility in the OECD from 1960 to 2002.   

This paper’s findings have implications for world population growth and other trends of 

significance for international relations.  In the case of world population size, Figure 3 displays  

//Figure 3 about here// 

the U.N.’s population projections4 and exhibits that the high- and medium-variant fertility rates 

yield a population difference in 2050 of greater than one-billion people.  This population gain is 

equivalent in size to China’s current population.  Small differences in fertility rates lead to 

substantial differences in population size and thus understanding how international trade and 

CEDAW ratification affect fertility is vital to humanity’s well-being.  To explain this 

relationship, I next provide a literature review and based on the literature I build a supply-

demand model of the fertility transition.  The model illustrates how international trade causes 

people to see an “advantage” (Coale 1973 in Cohen 1995, 63) from limiting their demand for 

children, and how CEDAW ratification affects the supply of children.  The upshot is that the 

fertility transition occurs earlier than it would have absent trade and ratification.  A time-series 

cross-section analysis of the OECD provides the primary means to test the hypotheses.  The 

regression results exhibit that a fifty-percent increase in the level of international trade is 

associated with a decrease in fertility of approximately .10 children per woman, and ratification 

of the CEDAW treaty is associated with a decline in fertility of approximately .07 children per 

woman.  A fall in fertility of .10 and/or .07 children per woman carries a sizable effect.  The 

                                                 
4The U.N.’s population division predicts the size of the world’s population based on specific assumptions about the 

fertility rate.  The medium-variant projection assumes fertility achieves or approaches 1.85 children per woman over 

the projection period.  In contrast, the high-variant fertility is assumed to be .50 above 1.85 and the low-variant 

fertility .50 below 1.85 children per woman.   
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conclusion presents ideas for future work and explores the policy implications of this research.     

Literature Review 

Demographers find the rise of women’s rights, access to birth control, and economic 

development including the shift from an agricultural to a service based economy (Easterlin 2001; 

Livi-Bacci 2007; Weeks 2008) are associated with fertility declines.  Fertility declines are, also, 

a function of infant mortality and relative cohort sizes (Easterlin 2001; Macunovich 2000).  The 

effect of mortality on fertility is central to the theory underlying the demographic transition.  

Easterlin’s relative cohort hypothesis (Macunovich and Easterlin 2008) is central to explaining 

fertility movements (Macunovich 2000; Jeon and Shields 2005).  According to this hypothesis, 

relative cohort size and fertility are inversely related because as young-cohorts grow relative to 

older-cohorts the former’s access to education and economic opportunity becomes increasingly 

competitive such that the younger-cohort produces fewer children.  Current research supports 

Easterlin’s hypothesis for the OECD countries (Jeon and Shields 2005), and for the developing 

world (Macunovich 2000).   

To date, a small yet important set of research within IPE studies the effect of political 

institutions on fertility rates.  Feng et al. (1999) find political freedom reduces fertility rates 

noting that “political performance—including government capacity, political freedom, and 

political stability—is the catalyst that triggers demographic transitions”(2).  Likewise, Feng et al. 

(2000) argue political instability necessitates increased spending on security and less on income 

enhancing infrastructure.  Less stable governments generate lower levels of income, and people 

with less earning potential incur a lower opportunity cost of having children.  Birth rates thus 

increase.  Similarly, Przeworski et al. (2000), in their analysis of democracy and human well-

being, argue democracies compared to autocracies have lower fertility rates.  According to this 
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argument, social-security expenditures remain consistent across democratically elected regimes 

compared to dictatorships.  By having more children, citizens living in dictatorships substitute 

for the insecure nature of social security policy (see also Ray 1998, p.308).   

The aforementioned literature is compelling, and important, but it leaves a question 

unanswered: Why has fertility fallen across the world’s developed democracies?  The level of 

democracy in the OECD countries has essentially remained constant since 1960, and the lack of 

variation in democracy suggests another variable, or variables, is behind the fall in fertility across 

the world’s developed democracies.  Certainly, the rise of democracy has affected the fertility 

transition, but the end of the fertility transition in the sample of OECD countries studied here is 

due to another change in the political and economic structure of these countries.  The causes of 

fertility declines from high levels, say 7 to 5, are not expected to be the same as those that cause 

it to fall from 5 to 3 (Dasgupta 1995, 1880).  

A small literature suggests an alternative explanation.  This work finds specific effects of 

international trade and CEDAW ratification on the economic and social condition of women.  

Gray et al. (2006), for example, examine the effect of trade on women’s empowerment including 

women’s life expectancy, literacy, participation in the labor force, and percentage of 

representatives in parliament.  Using several measures of globalization—i.e. the level of 

international trade, FDI inflows, and ratification of CEDAW—Gray et al. (2006) employ a time-

series cross-section analysis covering five-year time periods from 1975 to 2000 for 180 

countries.  They find greater levels of international trade are associated with longer female life 

expectancy, lower female illiteracy, and greater representation in parliament. They also find 

CEDAW ratification promotes female life expectancy, reduces female illiteracy5, and increases 

                                                 
5 The result holds with no controls for male life expectancy and male illiteracy. 
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the percentage of females in the labor force as well as female representation in parliament. 

Similarly, Richards and Gelleny (2007) find trade openness has a direct and statistically 

significant effect on women’s status.6  Their empirical analysis, using five indicators of women’s 

status,7 exhibits trade openness is associated with enhanced women’s status.   

These studies provide a foundation from which this paper begins to connect international 

trade and CEDAW ratification with the fertility transition.  Pritchett (cited in Cohen 1995, 70) 

notes: “…policies that improve objective conditions for women—raising their income, 

increasing their education, encouraging empowerment—are probably the most important 

voluntary and sustainable way to achieve the reductions in fertility necessary to slow population 

growth.”  Hence, open-trade and CEDAW ratification are likely to be inversely associated with 

fertility.  Galor and Mountford (2008), in a cross-section analysis of the OECD, find 

international trade is inversely associated with fertility.  However, they do not find the same 

result for a sample of developing countries.  This inconsistent finding, Galor and Mountford 

(2008) argue, is because trade induces human capital investment in the OECD countries but does 

not cause the same response in the developing world.  Demographers generally agree, however, 

that the determinants of the final stage are different from the earlier stages and include structural 

forces that increase female labor force participation (Morgan and Hagewen 2006, 234; Dasgupta 

                                                 
6Women’s status is defined as “the extent to which women are able, both in an absolute sense, to exercise precise 

rights codified in a large body of international human rights law and to enjoy the objectives of those rights”(856). 
7Two of the indicators are from the United Nations’ Human Development Report (UNHDR) including the U.N.’ 

gender development index (GDI) and the gender empowerment measure (GEM).  The GDI, similar to the UN’s 

human development index, captures the longevity (measured by life expectancy), knowledge (measured by literacy 

and school enrollment), and standards of living (measured by income per capita) for women.  The GEM captures the 

inequality of women relative to men focusing on economic participation and decision-making power, political 

participation and decision-making power and, finally, power over economic resources.  The other three indicators of 

women’s status are from the Cingranelli-Richards human rights database which captures the economic, political, and 

social rights of women. 
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1995).8  Galor and Mountford’s (2008) analysis of international trade and fertility is an important 

result and one that is largely shared in this paper.  This paper, however, builds a different 

theoretical framework and employs a time-series cross-section data set rather than a cross-section 

and includes a more comprehensive set of control variables.  The next section explains how 

international trade and CEDAW ratification affect fertility.  

Theory 

Based on the work of Easterlin and Crimmins (1985) and Easterlin (2001), I build a 

supply-demand model of household fertility choice in which the economic, social, cultural, and 

political determinants of fertility work through one or more of three categories (Easterlin 2001, 

102).  The categories are as follows: first, the demand for children (Cd) which represents “the 

number of surviving children parents would want if it cost nothing to control fertility”(102); 

second, the potential supply of children (Cn) or “the number of surviving children a couple 

would have if they made no attempt intentionally to limit family size”(102); third, the cost of 

regulation (RC) which includes the “subjective drawbacks, such as distaste for the general idea 

of family planning” and also “the time and money required to learn about and procure 

contraceptives”(103).9  This framework is presented as a diagram in figure 4.  

In figure 4, the motivation for parents to reduce fertility depends on the difference in the 

                                                 
8 The two samples, however, are at different points in the demographic transition and the effect of international trade 

on fertility is likely to be different across these two samples.  The fall in fertility in stage 2 of the demographic 

transition, as Easterlin (2001) explains, is a result of reduced infant mortality while in stage 3 it is more the result of 

structural changes such as the expansion of female employment.  Galor and Mountford’s (2008) data indicate the 

two sets of countries are at different stages of the demographic transition as the average fertility rate for the non-

OECD sample is above 4 while for the OECD it is less than 2.   
9 I assume the regulation costs are constant and in the empirical analysis a control for abortion legalization is 

included to account for this assumption.  Nevertheless, if the regulation costs change it is in the form of a decrease 

for the OECD countries such that the analysis here would not change and the results would be the same. 
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potential supply (Cn) and the demand (Cd).  When demand exceeds supply (i.e. Cd>Cn), parents 

have no incentive to limit fertility, and actual family size, represented by C in figure 4, equals the 

potential supply (i.e. C=Cn).  That is, parents have as many children as they can, given the 

biological constraints.  The onset of the Mortality Revolution, occurring at point h in figure 4, 

increases child survival, and a larger number of children increases potential family size and 

gradually the market for children reaches a point of excess supply (i.e. Cn>Cd).  When there is 

an excess supply of children parents face the possibility of having unwanted children,10 and 

households have an incentive to limit the number of children they produce.  In this model, after 

parents realize there is an excess supply of children they limit actual family size and C falls such 

that it no longer equals Cn.  The fertility transition is complete when actual fertility corresponds 

to desired family size (C=Cd).  Now, let’s consider the effect of international trade and CEDAW 

ratification on this model.   

Demand 

International trade affects the traditional determinants of demand namely the price of 

substitute goods, economic opportunities for women, household income, and tastes for children.  

The primary and most obvious effect of international trade on the demand for children is due its 

effect on the price of substitute goods.  International trade decreases the price of substitute 

goods, or those goods that the household consumes other than children, and as the level of trade 

increases so does the ability to consume more goods and services at lower prices.  An increase in 

the availability of substitute goods at lower prices increases the relative cost of children.  

Easterlin and Crimmins (1985) note: “At any given level of income, households would tend to 

shift expenditure toward new purposes and away from old goods, including in the latter, having 

                                                 
10 Regulation costs especially access to affordable birth control and prohibitive cultural norms are likely high in a 

pre-transition state such that there is a delayed limitation of fertility.   
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and raising children”(24).  As the price of substitute goods decrease the demand for children 

declines.   

International trade also creates employment opportunities for women providing them 

with enhanced economic opportunities outside of the family.  Gray et al. (2006) conclude: 

“…increasing international exchange and communication create new opportunities for income-

generating work and expose countries to norms that, in recent decades, have promoted equality 

for women”(327).  Richards and Gelleny (2004, 42) note: “According to the United Nations 

Development fund for Women (2000:42), the North American Free Trade Agreement (NAFTA) 

has substantial long-term employment potential for women.”  An increase in imports of foreign 

goods also raises the level of competition in the economy forcing domestic producers to reduce 

or eliminate discriminatory and inefficient employment practices in favor of hiring the most 

productive and least costly workers.  Bhagwati (2004) argues that by increasing competition 

domestically, globalization pressures firms to eliminate discriminatory practices against women 

like paying them less.  Black and Brainerd (2004) conclude that trade “appears to benefit women 

by reducing the ability of firms to discriminate” (56).  A higher level of international trade 

expands the employment and income earning opportunities for women, especially young women 

at the beginning of their birth years.  Greater economic opportunity raises the opportunity cost of 

children and, as a result, women marry at a later age, if at all, and parents choose to have fewer 

children (Preston and Richards 1975; Macunovich 1996).11   

Like the economic effect for women, international trade raises average household income 

and purchasing power.  Since the end of the Industrial Revolution the data, especially for OECD 

                                                 
11 Moreover, the employment and income increases women’s confidence altering their role in the household and 

society at-large (Moran 2002; Kabeer and Mahmud 2004).   
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countries, exhibits an inverse relationship between income and fertility.  The data indicate that 

income and fertility are, contrary to Malthus, inversely related.  As income increases people have 

less children suggesting children are “inferior” goods rather than “normal” goods.  As Easterlin 

(2001) notes: “The long-term uptrend in income as economic growth occurs means that each 

generation is raised in a progressively more abundant material environment.  Consequently, each 

generation develops a new and higher socially defined ‘subsistence level’ that must be met 

before it can afford to have children.”  Easterlin (2001) concludes: “The effect of these 

preference changes is, on balance, to offset the pro-fertility effect of income growth and shift 

demand in an antenatal direction.”  Or, as Weil (2005) notes, “As a country develops, the 

economic benefits of children tend to fall while the costs of raising children rises”(113).  As 

income rises with international trade, households substitute consumption away from children.   

Finally, as countries increase their level of international trade people move into cities 

engaging in a process demographers refer to as urbanization.  An urban lifestyle, like income, 

competes with a large family.  Raising a large family in an urban environment compared to a 

rural environment is relatively difficult because education, health, and other costs of children are 

greater in urban compared to rural areas.  

In sum, the combined effects of a decrease in the price of substitute goods, increased 

economic opportunities for women, greater household income, and urbanization cause a shift 

down in the demand for children.  This shift is represented in figure 5 by a new demand curve 

labeled C′d. 

Supply 

Gray et al. (2006) find CEDAW ratification increases female literacy; in doing so, 

ratification affects the timing or onset of the Mortality Revolution because female literacy is 
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inversely associated with infant and child mortality.  Robinson and Wharrad (2000) argue female 

literacy and education “strengthens women’s ability to create healthy households; to make good 

use of health services, particularly in relation to child bearing and child rearing; to increase 

women’s access to income; and to enable them and their families to live healthier lives”(29).  

The inverse effect of female literacy and access to education on child mortality occurs for three 

reasons (Caldwell, 1979, 409-410).  First, educated mothers are relatively more likely to seek 

outside medical treatment for their children.  Second, educated mothers are better able to 

manipulate a modern world including acquiring services from health-care providers.  Third, 

educational achievement increases the decision-making power of women and this alters the 

distribution of household resources toward children.  The empirical evidence indicates an inverse 

effect from women’s education and female literacy on child mortality (Frey and Field 2000; 

Mcguire 2001, 420).  For example, de Souza et al. (1999) find state-wide variations in infant 

mortality in Ceará, Brazil are explained by differences in female illiteracy.  They find that the 

relative risk factor of death is twice as high for a child born in a community with one-hundred 

percent illiteracy versus a community with zero percent illiteracy. 

By increasing female literacy, CEDAW ratification encourages an earlier onset of the 

Mortality Revolution and thus pushes point h in figure 4 to the left, toward the origin.  As infant 

mortality declines, the Mortality Revolution occurs at an earlier point in time. This change is 

depicted in Figure 5 and is labeled as a new point called h′.  Notice that h′ occurs at an earlier 

point than h indicating an earlier onset of the Mortality Revolution due to ratification.   

Equilibrium  

To recapitulate, international trade causes a shift down in the demand for children and 

CEDAW ratification causes an earlier onset of the mortality revolution.  These changes are 
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depicted in figure 5.  The decrease in the demand for children, represented by the dashed-line, is 

labeled as C′d.   CEDAW ratification increases the Mortality Revolution moving point h closer 

to the origin in figure 5.  Due to the earlier onset of the Mortality Revolution the slope of the 

potential supply of children increases at an earlier point, as depicted by the dashed line C′n.  The 

upshot of these changes is that international trade and CEDAW ratification push a country into a 

situation of excess supply at an earlier point in time.  This can be seen by the gap between C′n 

and C′d that occurs sooner than the gap between Cn and Cd.  The fertility transition thus begins 

at an earlier point and both CEDAW ratification and international trade should be inversely 

associated with fertility rates and the completion of the fertility transition.   

Empirical Evidence 

A time-series cross-section data set covering the OECD countries from 1960 to 2002 is 

employed to test the hypotheses.  The dependent variable is the total fertility rate taken from the 

World Bank’s World Development Indicators (WDI), defined as “the number of children that 

would be born to a woman if she were to live to the end of her childbearing years and bear 

children in accordance with prevailing age-specific fertility rates.”  The level of trade openness, 

the first test variable, is defined as the sum of exports and imports (of goods and services) 

measured as a share of gross domestic product (from the World Bank’s WDI), transformed by 

taking the natural logarithm.  CEDAW ratification is the second test variable; to measure 

ratification I assign a value of 1 to the first year after ratification and a 0 for any years prior to, 

and including, the year of ratification.12      

                                                 
12 The dates of ratification are as follows: Australia (July 28, 1983), Austria (March 31, 1982), Belgium (July 10, 

1985), Canada (December 10, 1981), Denmark (April 21, 1983), Finland (September 4, 1986), France (December 

14, 1983), Germany (July 10, 1985), Greece (June 7, 1983), Iceland (June 18, 1985), Ireland (December 23, 1985), 

Italy (June 10, 1985), Japan (June 25, 1985), S. Korea (December 27, 1984), Luxembourg (February 2, 1989), 

Netherlands (July 23, 1991), New Zealand (January 10, 1985), Norway (May 21, 1981), Portugal (July 30, 1980), 
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Following Macunovich (2000) and Jeon and Shields (2005) the control variables are as 

follows: relative cohort size (used to test the Easterlin hypothesis), GDP per capita and GDP per 

capita squared, infant mortality, population size, abortion legalization, and lagged fertility (t-5).   

Relative cohort size.  To control for the effect of relative cohort size, the ratio of the population 

aged 15 to 29 as a percentage of the population aged 30 to 64 is included in the regression model, 

and is taken from the U.N.’s population database.  Fertility is expected to fall as the 15 to 29 

aged cohort increases relative to the 30 to 64 aged cohort; the parameter estimate on relative 

cohort size should be negative. 

GDP per capita. As a measure of average individual income, GDP per capita is expected to be 

inversely associated with fertility (Easterlin 2001; Weeks 2008; Weil 2005).  Beyond a certain 

level of income, however, additional income is potentially associated with increased fertility 

making the relationship between fertility and income curvilinear.  When the income-effect, or 

ability to afford more children, outweighs the price-effect of children (Weil 2005) the 

relationship between fertility and income becomes curvilinear.  To capture this nonlinearity, both 

a linear- and a squared-term for income are included in the model.  The parameter estimate on 

the linear-term is expected to be negative and the parameter estimate on the squared-term is 

expected to be positive.  

Infant mortality.  Fertility declines (and crude birth rates) are, as noted, a function of child 

survival rates (Easterlin 2001; Lindstrom and Kiros 2007).  To control for this effect, a measure 

of infant mortality is included in the model and is taken from Abouharb and Kimball (2007).  

Including infant mortality in the model will reduce the size of the parameter estimate of CEDAW 

ratification as mortality is modeled as the primary intervening variable between ratification and 

                                                                                                                                                             
Spain (January 5, 1984), Sweden (July 2, 1980), Switzerland (March 27, 1997), United Kingdom (April 7, 1986), 

United States (Not ratified).     
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fertility.  Still, to isolate the independent effect of trade on fertility it is necessary to control for 

mortality.  To illustrate the range of its effect, the parameter estimate on CEDAW ratification is 

reported with infant mortality included and excluded in the regression model.     

Population size.  With more labor and consumers, countries with larger populations are generally 

less open to international trade.  As well, larger populations are associated with the fertility rate.  

Controlling for the other variables, the expectation is that the parameter estimate for population 

is negative indicating an inverse relationship.  The measure of population size is from the World 

Bank’s World Development Indicators.      

Abortion legalization.  Access to abortion is an important determinant of fertility and one that is 

driven by advances in public-policy, technology, and market access (Levine et al. 1999; Livi-

Bacci 2007).  To control for this effect, the year of abortion legalization is included in the 

regression model.  The variable takes a value of 1 for all years in which abortion is legal and 0 

otherwise.  In the sample, the United Kingdom was the first country to “decriminalize” abortion 

(Stetson in Stetson 2001, 136) a policy change done in part to rectify the problem of “illegal” 

abortions and the “severe” effects these had on women’s health.  In France contraception was 

legalized in 1967 (Robinson in Stetson 2001, 89) paving the way for a change in French law in 

1974-1975 which removed abortion from the penal code.  The parameter estimate for abortion 

legalization is expected to be negative.  

Total fertility (t-5).  Finally, following Macunovich (2000), a five-year lagged value of the 

fertility rate is included in the regression model.  A study by the United Nations (2004), Trade 

and Gender states: “Another factor that economists have recently highlighted is the role of 

women in the export competitiveness of these countries”(19).  In East Asia from 1965 to 1990, 

Bloom and Williamson (1998) find the demographic transition contributed to the high level of 
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economic growth a process driven in large part by exports to the developed world.  By increasing 

export competitiveness, declining fertility is potentially associated with greater future 

international trade.   

The descriptive statistics indicate13 South Korea’s fertility is the highest at 5.65 in 1960 

and Spain’s the lowest at 1.15 children per woman in 1996.  Trade openness has a minimum of 

9.32 percent of GDP for the U.S. in 1962 and a maximum of 285 percent for Luxembourg in 

2001.  South Korea’s income per capita at $1,324 is the minimum for the sample in 1960 and 

Portugal’s is the next lowest at $2,717 in 1960.  The maximum income is $59,053 for 

Luxembourg in 2002 and other notable income levels include $46,894 for Switzerland and 

$45,029 for Japan.    

The parameter estimates are presented in table 1 with panel corrected standard errors 

controlling for panel level first-order serial-correlation in parentheses (Beck and Katz 1995).  

International trade is associated with an inverse and statistically significant effect on the total 

fertility rate.  Model 1 indicates that a fifty-percent14 increase in international trade openness is 

associated with a decrease in fertility of approximately .10 children per woman.  Eliminating the 

lagged fertility measure in model 2, exhibits a fifty-percent increase in trade reduces fertility by 

approximately .13 children per woman.  Dropping the controls for population size and abortion 

legalization in model 3 indicates that a fifty-percent increase in international trade is associated 

with a reduction in fertility by about .06 children per woman.  Finally, in model 4, including only 

the measure of CEDAW ratification and no control variables, a fifty-percent increase in trade is 

                                                 
13 Full sample includes the following countries: Australia, Austria, Belgium, Canada, Denmark, Finland, France, 

Germany, Greece, Iceland, Ireland, Italy, Japan, S. Korea, Luxembourg, Netherlands, New Zealand, Norway, 

Portugal, Spain, Sweden, Switzerland, United Kingdom, United States.     
14 To interpret the parameter estimates I assume a fifty percent increase in international trade which is the average 

five-year change in the level of trade openness across the whole sample. 
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associated with a fertility decline of about .21 children per woman.   

The parameter estimates in table 1 also exhibit CEDAW ratification has a negative and 

statistically significant effect on fertility.  By empowering women, as Gray et al. (2006) find, 

ratification provides women the means to reduce the number of children they have over their 

birth years.  Household demand for children declines as women gain access to education and 

literacy, income earning opportunities, and other means of personal development.  This story is 

supported by the negative parameter estimate in table 1.  Across the models, CEDAW 

ratification is associated with a reduction in fertility of approximately .06 children per woman.  

Compared to the first three models, the parameter estimate for CEDAW ratification increases by 

over one-hundred percent indicating, in model 4, ratification is associated with approximately 

.16 fewer children per woman.  The increased parameter estimate is due to the elimination of 

intervening variables most specifically the infant mortality rate.  

 Relative cohort size, like trade, has an inverse and statistically significant effect on 

fertility across models 1-3.  Consistent with Macunovich (2000) and Jeon and Shields (2005), 

this finding supports the Easterlin hypothesis that relative cohort size is inversely associated with 

fertility.  The practical effect is noteworthy: From 1960 to 1978 the relative cohort in the U.S. 

grew by approximately fifty-two percent and, according to the parameter estimate in model 1, 

this is associated with a reduction in fertility of about .22 child births per woman.  Reducing the 

controls in model 2 indicates the same fifty-two percent increase in the relative cohort size is 

associated with a fertility decline of .19 child births per woman.  Controlling for trade, income, 

income squared, and infant mortality in model 3 exhibits a similar inverse effect from relative 

cohort size on fertility of about .26 births per woman.    

 The income variables exhibit the predicted effects: The linear term is negative and the 
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squared term is positive suggesting that income is inversely associated with fertility but only up 

to a point beyond which fertility increases.  In model 1 this point is a high level of income at 

approximately $41,606 per person and model 2 indicates the level of income beyond which 

fertility increases with income is approximately $37,972 per capita.  The mean income in the 

sample is about $19,665 such that the income effect applies only to a small set of countries.  The 

results, however, in model 3 are inconsistent as both parameter estimates are negative.  

The remaining controls have the anticipated parameter estimates.  The effect of infant 

mortality on fertility is positive and statistically significant across models 1 through 3.  

Population size is directly associated with fertility while abortion legalization is inversely 

associated with fertility.  Legalization of abortion reduces the fertility rate by at least .07 children 

per woman.  Finally, the lagged value of the fertility rate is included to control for the possibility 

that declining fertility rates have allowed women to work more hours and thus helped expand 

international trade.  In model 1, the lagged value of fertility has the expected direct effect on 

fertility today indicating fertility has persistence and that it is to some degree a learned behavior 

across generations.     

The finding for abortion legalization is consistent with Levine et al. (1999) and warrants 

further comment.  They find legalization of abortion in the U.S. under Roe v Wade is inversely 

associated with fertility.  They estimate that “a complete recriminalization of abortion would 

result in perhaps as many as 440 000 additional births per year”(202).  The prevention of these 

births is believed to be one reason for the drop in U.S. crime rates during the 1990s (Donohue 

and Levitt 2001; Levitt 2004).  If this argument is empirically valid—note that the intervening 

variable between abortion legalization and reduced crime is less births of unwanted children—

then we should see abortion legalization is inversely associated with fertility.  As noted, this 
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paper’s results exhibit abortion legalization is associated with lower fertility and less births.  

While controversial, in this sample there is empirical support for Donohue and Levitt’s (2001) 

logical chain between abortion legalization and crime.   

Next, table 2 presents the parameter estimates using a fixed-effects estimator, as Gray et 

al. (2006) employ15.  The fixed-effects estimator controls for time-invariant factors including 

cultural-variables that might be associated with international openness and family size.  The 

parameter estimate for international trade in table 2 is slightly lower compared with the result in 

table 1, but the estimate remains negative and statistically significant.  The only other statistically 

significant variable in model 5 is relative cohort size which has the expected negative estimate.  

The other controls are statistically insignificant but some have the appropriate signs (e.g. 

CEDAW ratification and abortion legalization) and are close to being statistically significant 

(e.g. abortion legalization).  Model 6 eliminates the lagged fertility rate and shows international 

trade and relative cohort size maintain their statistically significant and negative parameter 

estimates.  Abortion legalization is statistically significant with a negative parameter estimate.  

Model 7 uses the same fixed-effects estimator employed by Gray et al. (2006) and provides a 

slightly different set of parameter estimates.  In this case trade openness, CEDAW ratification 

and cohort size all have the expected inverse effect on fertility and each is statistically 

significant.  The income variables have the correct signs and are statistically significant.  The 

parameter estimate on infant mortality is positive and significant whereas it was unexpectedly 

and inappropriately negative in models 5 and 6.  Population size is positive and abortion 

legalization negative as expected.  The consistent results in model 7 indicate the estimator 

employed by Gray et al. (2006) is the right one to use.       

                                                 
15 Note I control for the first-order serial correlation whereas Gray et al. (2006) do not in their analysis. 
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//Table 2 about here// 

Table 3 presents the parameter estimates using a modified dependent variable in which 

the outcome variable takes a value of 1 when the total fertility rate reaches the replacement rate 

of 2.1 children per woman or lower, and a value of 0 when the fertility remains above 2.1 

children per woman.  A fixed-effects logistic estimator is used to produce the parameter 

estimates in Table 3.  All of the models in Table 3 indicate the parameter estimate on trade 

openness is positive and statistically significant.  An increase in trade openness raises the 

probability a country will complete a fertility transition.  CEDAW ratification increases the 

chances of completing a fertility transition and relative cohort size also increases the probability 

of a transition.  The income variables are statistically insignificant as is infant mortality except in 

model 9 where infant mortality is statistically significant and the parameter estimate indicates 

higher levels of mortality reduce the likelihood of a fertility transition.  Population size and 

abortion legalization in model 8 increase the probability of a fertility transition.    

 In sum, Tables 1 and 2 provide evidence consistent with the model’s prediction that trade 

openness is inversely associated with the fertility rate.  The effect is not only statistically 

significant but practically important.  Given the significance of fertility rates for population 

growth and age-structure, it is important to acknowledge the policy implications of this result 

and possible areas of future research.    

Policy Implications and Future Research 

The study of population processes is central to the classical political-economy of Thomas 

Malthus and Adam Smith.  In The Wealth of Nations, Smith noted that, “The most decisive mark 

of prosperity of any country is the increase of the number of its inhabitants…”(in Livi-Bacci 

2007, 54).  This paper studies the fertility transition and finds that international trade and 
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ratification of the U.N.’s CEDAW treaty are inversely associated with fertility.  The average 

effect from a fifty-percent increase in international trade is a reduction in fertility by 

approximately .12 children per woman.  CEDAW ratification has an inverse effect on fertility 

and increases the probability of a completed fertility transition.   

Over time, a reduction of .12 children per woman on population growth will be quite 

large.  Consider, again, the U.N.’s population projections displayed in figure 1 and recall that 

these predictions are based on low-, medium-, and high-variant fertility assumptions.  These 

projections, based on small variations in fertility, indicate the world population will vary by over 

one-billion people.  As Sachs (2008, 166) notes: “In the high-fertility variant in which the TFR is 

just one-half child higher, the slight difference in fertility rates is enough to carry the world’s 

population 10.6 billion instead of 9.1 billion!”  Thus, reducing fertility by .12 children per 

woman can help make an important difference in the size of the world’s future population.  The 

ability of trade to empower women and lower fertility rates cannot be under-estimated.  

Alternatively, the costs of protectionism cannot be over-estimated.  Preventing collapses in 

international trade regimes and facilitating multilateral trade negotiations, as promoted by the 

WTO, is important for not only peace and prosperity but also population processes.  

The connection between trade and fertility warrants a re-examination of the liberal-peace 

thesis.  One of tenets of this argument is that international trade is inversely related to conflict 

because trade creates mutual gains and thus raises the opportunity cost of war.  This paper’s 

analysis suggests another interpretation of the relationship between trade and conflict: Because 

trade reduces fertility it relieves population pressures and the effects of scarcity—including 

pressures on land, water, and the environment—and thus trade reduces a source of international 

conflict.  Furthermore, higher levels of trade should lower the likelihood of internal conflict as 
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lower fertility rates reduce the size of the youth population a source of internal conflict (Urdal 

2005).  Relieving these pressures is one more avenue by which international trade depresses the 

likelihood of conflict.   

Future work can study the effect of international trade and CEDAW ratification in the 

developing world.  Globalization in the form of greater trade has created many new opportunities 

for women in the developing world.  The effect on women’s status and fertility rates should thus 

be an inverse one.  “In many developing countries,” Richards and Gelleny (2007) note “most 

notably Malaysia, the Philippines, South Korea, and Bangladesh, enterprises located in EPZs are 

the main employer of women”(860).  Does the effect hold in the developing world too?  These 

and other issues can be raised by new and innovative research. 

The implications of these findings for the developing world are important.  “The rapid 

growth of populations in the poorest countries” Sachs (2008) notes, “hinders economic 

development, condemns children in poor countries to continued poverty, and threatens global 

political stability”(159).  In the case of the Arab world, The Economist (July 25, 2009) notes, 

“By far the biggest difficulty facing the Arabs—and the main item in the catalogue of socio-

economic woes submitted as evidence of looming upheaval—is demography.  The population of 

the Arab world is expected to grow some 40% over the next two decades.”  By 2050 the UN’s 

population predictions (used to produce Figure 1) indicate sub-Saharan Africa’s population will 

be 1.75 billion, using the medium-variant fertility and the high-variant indicates the population 

will be predicted to be approximately 230 million higher at 1.98 billion.  The low-variant 

prediction indicates the population will be 1.50 billion in 2050.  “The less developed countries 

would benefit,” Cohen (1995, 48) notes “from population policies that could shorten the gap 

between the fall in the death rate and the fall in the birth rate.”  If increased trade helps reduce 
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fertility then providing more opportunity for developing countries to trade is an important policy 

consideration for leaders of developed countries.  Moreover, it makes the World Trade 

Organization’s (WTO) Doha Round even that much more important to complete.   
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Table 1. The effect of trade openness on fertility, 1960-2002 

 1 2 3 4 
Trade openness (log) -0.199 -0.267 -0.267 -0.413 
 (0.038)** (0.046)** (0.059)** (0.072)** 
CEDAW ratification -0.042 -0.075 -0.057 -0.159 
 (0.021)* (0.022)** (0.022)* (0.034)** 
Cohort size (log) -0.428 -0.369 -0.494  
 (0.137)** (0.181)* (0.204)*  
GDP per capita (log) -2.659 -5.673 -0.161  
 (0.555)** (0.527)** (0.025)**  
GDP per capita squared (log) 0.125 0.269 -0.032  
 (0.028)** (0.029)** (0.004)**  
Infant mortality (log) 0.065 0.109 0.112  
 (0.033)* (0.036)** (0.037)**  
Population (log) 2.576 5.534   
 (0.552)** (0.530)**   
Abortion legalization -0.072 -0.107   
 (0.020)** (0.021)**   
Fertility (t-5) 0.436    
 (0.045)**    
Constant 18.925 36.383 12.282 3.922 
 (3.067)** (2.588)** (1.389)** (0.313)** 
     
Observations 840 948 948 948 
R-squared .91 .86 .82 .71 
Number of group(country) 24 24 24 24 
Dependent variable is the total fertility rate.  Panel Corrected Standard errors in parentheses: * 
significant at 5%; ** significant at 1%.  Panel errors are corrected for first-order serial correlation.  
STATA command used to produce parameter estimates xtpcse y x,corr(ar1). 
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Table 2. The effect of trade on fertility using a fixed effects estimator, 1960-2002 
    5    6    7 
Trade openness (log) -0.094 -0.098 -0.140 
 (0.041)* (0.043)* (0.056)* 
CEDAW ratification -0.010 -0.013 -0.068 
 (0.016) (0.017) (0.025)** 
Cohort size (log) -0.595 -0.559 -1.187 
 (0.126)** (0.131)** (0.064)** 
GDP per capita (log) 0.319 1.311 -3.896 
 (0.617) (0.788) (0.346)** 
GDP per capita squared (log) -0.019 -0.072 0.189 
 (0.033) (0.041) (0.019)** 
Infant mortality (log) -0.003 -0.003 0.328 
 (0.026) (0.027) (0.042)** 
Population (log) 0.173 -0.099 1.911 
 (0.171) (0.219) (0.382)** 
Abortion legalization -0.028 -0.044 -0.142 
 (0.016) (0.018)* (0.025)** 
Fertility (t-5) -0.013   
 (0.030)   
Constant 0.287 -0.084 59.219 
 (0.030)** (0.033)* (2.683)** 
    
Observations 816 924 948 
Number of group(country) 24 24 24 
Dependent variable is the total fertility rate.  Fixed effects estimator. Standard errors in parentheses 
adjust for first-order serial correlation in parentheses: * significant at 5%; ** significant at 1%.  Panel 
errors are corrected for first-order serial correlation.  STATA command xtregar y x,fe used in 
models 5 and 6.  STATA command xtreg y x,fe used in model 7. 
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Table 3. The effect of trade on the probability of a fertility transition 
    8    9    10 
Trade openness (log) 10.203 12.082 18.649 
 (2.165)** (2.221)** (1.753)** 
CEDAW ratification 1.663 2.287 4.243 
 (0.715)* (0.769)** (0.508)** 
Cohort size (log) 14.181 11.534  
 (3.000)** (2.449)**  
GDP per capita (log) 15.295 3.020  
 (17.166) (17.438)  
GDP per capita squared (log) -0.701 -0.027  
 (0.903) (0.916)  
Infant mortality (log) -1.965 -4.185  
 (1.215) (1.153)**  
Population (log) 21.644   
 (7.667)**   
Abortion legalization 1.920   
 (0.741)**   
    
Observations 919 919 919 
Number of group(country) 23 23 23 
Dependent variable is the fertility transition: =1 if the fertility rate is 2.1 or less and =0 if the 
fertility rate is greater than 2.1.  Standard errors in parentheses: * significant at 5%; ** significant at 
1%.  Fixed effects logit estimator used to produce parameter estimate.  STATA command used to 
produce parameter estimates xtlogit y x,fe. 
 

 

 

 

 

 

 




