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Abstract

We study the effect of trade openness on fertility rates in fifty African countries during the
1962 - 2010 period. By disaggregating the trade openness data in novel ways, and allowing for
country and time fixed effects, our results indicate that trade openness and imports of manu-
factured goods are significantly related to lower fertility. Furthermore, trade with the former
colonial powers and imports of high-skilled manufactured goods, which include television re-
ceivers and telecommunications equipment, are significantly related to lower fertility too. Given
that Africa export mostly agricultural products and raw materials, the results contrast with
the comparative-advantages prediction. Our results, however, suggest that the knowledge, new
information, beliefs, attitudes and gender norms emanating from imported high-skilled manu-
factured goods such as television receivers are affecting fertility choices and, ultimately, having
a reinforcing effect on Africa’s ongoing demographic transition.
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Introduction

Fertility rates in Africa have significantly decreased between 1962 and 2010. At the end of Africa’s

colonial period in the 1960s, Africa had fertility rates close to 7, but by 2010 fertility rates had

decreased to 4.69 births per woman, a 40% decrease. And Africa’s integration in the global economy

has significantly increased during this period, with trade openness increasing from 41% in the

1960s to 74%, relative to GDP, in 2009, a 57% increase. Jones and Romer (2010) advance that

globalisation is one of the new Kaldor facts of growth, that is to say, globalisation has increased

the flows of goods, ideas, finance and people, and ultimately increased the extent of the market

for all. It is therefore plausible that, by globalisation, technologies, knowledge, and even gender

norms, become widely available to developing countries, and some sort of learning takes place. In

all, globalisation, and the diffusion of knowledge and learning that comes with it, might well affect

fertility choices. Figure 1 depicts the decrease in fertility and the process of globalisation (or trade

openness) taking place in Africa.

Figure 1: Fertility rates and trade openness, exports plus imports over GDP, 1970 and 2010. Sources: World Bank

and World Integrated Trade Solutions (WITS).

Bearing the above facts in mind, we study the effect of trade openness on fertility rates in fifty

African countries (basically the whole of Africa) during the 1962 - 2010 period. By disaggregating
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the trade openness data in novel ways, and allowing for country and time fixed effects, our results

indicate the following: first, trade openness is significantly related to lower fertility; second, by

disaggregating openness by export and import of manufactured goods, we find that imports of

manufactured goods are significantly related to lower fertility; third, we disaggregate openness by

specific region/country (the former colonial powers, Belgium, France, Germany, Italy, Portugal,

Spain and the United Kingdom, and the USA) and find that openness with the former colonial

powers – Africa’s largest trade partners, particularly in manufactured goods – is significantly re-

lated to lower fertility as well. Lastly, we further disaggregate openness and find that imports of

high-skilled manufactured goods, a trade category that includes only television receivers, telecom-

munications equipment, electrical machinery and power generating equipment, is also significantly

related to lower fertility. Figure 2 depicts the negative correlation between trade openness and

fertility in Africa.

Figure 2: Fertility rates and trade openness in Africa, mean over period 1962 - 2010. Sources: World Bank and

World Integrated Trade Solutions (WITS).

Our results contrast with Galor and Mountford (2008) and Gries and Grundmann (2014). Galor

and Mountford (2008) study the effect of trade openness on fertility in developed and developing

countries within the comparative-advantages framework. They advance that gains from openness

in developed countries, given that they export high-skilled manufactured goods, create demand for

human capital which, in turn, correlates negatively with fertility. The gains from trade in developing

countries, however, have the opposite effect on fertility, or as Galor and Mountford (2008) advance

“a greater portion of the gains from trade in non-industrial nations has been channeled towards
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population growth”. This opposite effect is because, given the nature of trade, developing countries

end up specializing and exporting low-skilled agricultural products and raw materials, and the

primary sector does not demand much human capital. And Gries and Grundmann (2014) report

evidence which supports Galor and Mountford (2008) prediction and results.

Our results, however, are more in line with Coe and Helpman (1995), who advance that foreign

technologies increase local productivity, and with Keller (2004) and Acharya and Keller (2008),

who advance that foreign technologies and knowledge diffuse, and this diffusion leads to learning.

More importantly, our results are in line with Jensen and Oster (2009), who use data from India

on availability of cable and satellite television to argue that people are being exposed to new

outside information in terms of attitudes and behaviours, which includes lower fertility, Kearney

and Levine (2015), who use data on MTV’s show 16 and Pregnant in the USA to argue that

the introduction of the show is associated with a decrease in teenage pregnancy, and La Ferrara

(2016). La Ferrara (2016) uses data on TV ownership from some African countries to advance

that foreign technologies such as TVs and everything that emanates from them, say, programmes,

commercials and, above all, new information, beliefs, attitudes and gender norms are related to

lower fertility as well. Generally speaking, although Africa is predominantly rural, a number of

programmes being broadcast in Africa either come from the USA where families are smaller, or

take place in modern urban areas, for instance, Johannesburg, where families are smaller as well.

Figure 3 depicts the negative correlation between imports of high-skilled manufactured goods such

as television receivers, telecommunications equipment, electrical machinery and power generating

equipment and fertility in Africa.
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Figure 3: Fertility rates and high-tech imports to Africa, mean over period 1976 - 2010. Sources: World Bank and

World Integrated Trade Solutions (WITS).

To the best of our knowledge the trade data disaggregation that we do are novel. Specifically,

Galor and Mountford (2008) do not disaggregate their trade data, Gries and Grundmann do not

disaggregate by country nor by high-skilled manufactured goods, and La Ferrara (2016) does not

use trade data, but TV ownership. So we argue that, given Africa’s developmental characteristics,

trade and what comes into the continent, television receivers and what those receivers emanate,

increase the flow of outside information, and new beliefs, attitudes and gender norms. Alternatively,

without trade openness there would be less television receivers and less programmes and less outside

information coming into Africa.

In addition to the increase in trade openness taking place in Africa, which some will argue is

an external shock in itself, our sample covers the whole of Africa, with all its common factors

and idiosyncrasies and, as advanced by Papaioannou and Siourounis (2008), that in itself reduces

the amount of contamination and endogeneity present in large samples of countries. In practical

terms, given that African countries are developing countries exporting agricultural products and

raw materials, Africa provide ideal ground for the study of the effects of trade openness on fertility.

Furthermore, we are interested in taking a better picture of the recent economic development in

Africa and little is gained in using a large sample which includes developed countries that have

already experienced their own demographic transitions. In sum, given how we disaggregate the

trade data, we are able to take a more in depth picture of what is actually happening in Africa in

terms of trade openness and fertility rates, which allows us to develop a better contextual picture
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of contemporaneous African development.

Method and Data

Given the dimension of the dataset, a panel of fifty African countries during the 1962 - 2010 period,

we use the one- and two-way Fixed Effects (FE) estimator. African countries share economic and

institutional characteristics such as fairly recent political independence, but also present different

characteristics such as climate, geography, ethnicity, economic systems during the cold war, legal

origins, etc. In all, the FE estimator, with country and time fixed effects allows for heterogeneity,

external shocks and even common factors, and, given the dimension of the dataset, it provides

consistent estimates.

For identification our starting point is Galor and Mountford (2008). We estimate the following

equation:

ln(Fertility)it = αi + γt + β1 ln(Openness)it−1 + β2 ln(GDPpc)it + β3ln(Mortality)it

+ β4ln(Sec.Educ.)it + β5 ln(ManuX)it−1 + β6 ln(ManuM)it−1 + uit (1)

where αi and γt are the country and time fixed effects. Fertility is the average number of children

that a woman gives birth for each consecutive year and Openness is total trade relative to GDP

lagged once (we do so to account for slow adjustment to openness). GDPpc is real income per

capita in 2005 USA dollars, Mortality is average infant mortality defined as the number of deaths

per 1000 live births under the age of one and Sec.Educ. is the gross enrollment ratio in secondary

education.1

In addition, we use data from the World Integrated Trade Solution (WITS), reported at the five-

digit Standard International Trade Classifications (SITC) level, to construct the manufactured-

goods shares, that is to say, the shares of manufacturing (SITC 5-8 categories) exports and imports,

ManuX and ManuM to total trade.2

We then disaggregate Openness by origin for Africa, specifically, the former colonial powers,

OpenEU , and the USA, OpenUSA. To avoid double counting we re-estimate equation 1 with-

out Openness, ManuX and ManuM on the right side. We include on the right side, however,

openness with the rest of the world, OpenOthers, in each case openness without the former colonial

powers, Open w/o EU , and openness without the USA, open w/o USA. The estimated equation

is as follows:

ln(Fertility)it = αi + γt + β1ln(openOthers)it−1 + β2 ln(GDPpc)it + β3ln(Mortality)it

+ β4ln(SecEduc)it + β5ln(OpenEU)it−1 + β6ln(OpenUSA)it−1 + uit (2)

1Africa have some countries with intermittent data on education. The results are similar with and without
interpolated sec.educ data, so all results reported use non-interpolated data.

2For definition of SITC categories, see the United Nations Statistics Division website.
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We further disaggregate Openness to get data on the shares of exports and imports of high-skilled

manufactured goods to total trade, HT , which include, amongst others, imports of television

receivers, telecommunications equipment, electrical machinery and power generating equipment.

We then dig the dataset deeper and construct the variable HTC1 that only includes the shares

of exports and imports of television receivers, telecommunications equipment, electrical machinery

and power generating equipment to total trade (Lall 2000). In sum, HTC1 includes television

receivers and everything else that is needed so that television receivers can actually be switched

on. In these two cases our data cover the shorter 1976 - 2010 period. Equations 3 and 4 are the

estimated equations and Figure 4 depicts the increase in HT and HTC1 between 1980 and 2010

in Africa.

ln(Fertility)it = αi + γt + β1ln(GDPpc)it + β2ln(Mortality)it + β3ln(SecEduc)it

+ β4ln(HTX)it−1 + β5ln(HTM)it−1 + uit (3)

ln(Fertility)it = αi + γt + β1ln(GDPpc)it + β2ln(Mortality)it + β3ln(SecEduc)it

+ β4ln(HTC1X)it−1 + β5ln(HTC1M)it−1 + uit (4)
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Figure 4: Openness of high-skilled manufactured goods, HT , and openness of television receivers, telecommuni-

cations equipment, electrical machinery and power generating equipment, HTC1, 1980 and 2010. Source: World

Integrated Trade Solutions (WITS).

Lastly, given that most African countries are members of the World Trade Organization (WTO) and

WTO’s aims, “to remove or diminish barriers which impede the flow of international trade and to

encourage by all available means the expansion of commerce”, it is plausible that WTO membership

and openness are positively related to each other (Tomz, Goldstein and Rivers 2007). We therefore

argue that WTO membership and Openness are related; that the confounders, GDPpc, Mortality

and SecEduc and WTO membership are independent (it is difficult to argue how, for instance,

WTO membership and Mortality can be related); and that WTO membership and Fertility are

not directly related (it is just as difficult to argue how WTO membership can relate to fertility

choices). So we use information on WTO membership to get the total count of WTO partners of

each African country (in terms of exports and imports), which we use as an instrumental variable

for Openness.
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Results and Discussion

In Table 1 we report baseline regressions using our general trade openness variable (columns 1 and

5) and then regressions using the shares of manufactured-goods exports and imports (columns 2 to

5). The variable trade openness in columns 1 and 5 is significantly related to lower fertility. And in

columns 2, 4 and 5 manufactured-goods imports are also significantly related to lower fertility. To

illustrate, in the horse-race regression in column 5, a 10 percent increase in trade openness is related

to a decrease in fertility of 0.53 children per woman. Bearing in mind that since independence trade

openness increased by 57 percent, the overall effect is a decrease of three children per woman.

In Table 2 we disaggregate trade openness by the former colonial powers and the USA. In column

1 trade openness with the former colonial powers is significantly related to lower fertility. In

column 2 trade openness with the USA is zero. Furthermore, in column 3 trade with the former

colonial powers wins the horse-race against trade with the USA, that is to say, it suggests that

trade openness with the former colonial powers (which still are Africa’s largest trade partner) is

significantly related to lower fertility. In this case a 10 percent increase in trade openness with the

former colonial powers is related to a decrease in fertility of 0.74 children per woman (column 3).

Table 1: Baseline Regressions

(1) (2) (3) (4) (5)

VARIABLES FE FE FE FE FE

L.Openness -0.0581*** -0.0531***

(0.00860) (0.00870)

GDPpc -0.0299*** -0.0132 -0.0202* -0.0113 -0.0202*

(0.0103) (0.0106) (0.0104) (0.0106) (0.0106)

Mortality 0.487*** 0.477*** 0.486*** 0.485*** 0.492***

(0.0202) (0.0205) (0.0209) (0.0208) (0.0205)

SecEduc 0.0609*** 0.0457*** 0.0382*** 0.0439*** 0.0626***

(0.0116) (0.0115) (0.0115) (0.0115) (0.0117)

L.ManuM -0.0985*** -0.101*** -0.0870***

(0.0263) (0.0263) (0.0260)

L.ManuX 0.00921* 0.0105** 0.00894*

(0.00489) (0.00491) (0.00488)

Observations 1,153 1,157 1,161 1,157 1,149

R-squared 0.731 0.726 0.722 0.727 0.735

Number of countries 50 50 50 50 50

Country FE YES YES YES YES YES

Time FE YES YES YES YES YES

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 2: Comparative-Advantages Regressions

(1) (2) (3)

VARIABLES FE FE FE

GDPpc -0.0294*** -0.0309*** -0.0247**

(0.0100) (0.0105) (0.0105)

Mortality 0.462*** 0.481*** 0.407***

(0.0200) (0.0202) (0.0227)

SecEduc 0.0621*** 0.0710*** 0.0563***

(0.0113) (0.0118) (0.0127)

L.OpenEU -0.0714*** -0.0744***

(0.00688) (0.00786)

L.Open w/o EU 0.0231***

(0.00841)

L.OpenUSA 0.000850 0.00328

(0.00450) (0.00496)

L.Open w/o USA -0.0620***

(0.00886)

L.Open w/o EU USA 0.0260***

(0.00599)

Observations 1,152 1,146 992

R-squared 0.747 0.730 0.729

Number of countries 50 50 50

Country FE YES YES YES

Time FE YES YES YES

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

In Tables 3 and 4 we report regressions using exports and imports of high-skilled manufactured

goods HT , and high-skilled manufactured goods including only exports and imports of television

receivers, telecommunications equipment, electrical machinery and power generating equipment

HTC1. In Table 3 imports of high-skilled manufactured goods are significantly related to lower

fertility in the horse-race regression in column 3. More significantly, in Table 4, columns 2 and

3, imports of television receivers, telecommunications equipment, electrical machinery and power

generating equipment are significantly related to lower fertility as well. Furthermore, the size of the

HTC1 estimate is larger than HT ’s. To illustrate, a 10 percent increase in imports of television

receivers, telecommunications equipment, electrical machinery and power generating equipment is

related to a decrease of .26 children per woman (column 3).
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Table 3: High-Tech Categories Regressions

(1) (2) (3)

VARIABLES FE FE FE

GDPpc -0.0261** -0.0251** -0.0248**

(0.0109) (0.0108) (0.0109)

Mortality 0.430*** 0.426*** 0.428***

(0.0238) (0.0235) (0.0237)

SecEduc 0.0369*** 0.0351*** 0.0389***

(0.0128) (0.0127) (0.0128)

L.HTX -0.000203 0.000580

(0.00326) (0.00328)

L.HTM -0.0166 -0.0215**

(0.0107) (0.0108)

Observations 997 1,005 997

R-squared 0.710 0.708 0.712

Number of countries 50 50 50

Country FE YES YES YES

Time FE YES YES YES

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table 4: High-Tech1 Categories Regressions

(1) (2) (3)

VARIABLES FE FE FE

GDPpc -0.0218** -0.0249** -0.0201*

(0.0109) (0.0108) (0.0109)

Mortality 0.438*** 0.428*** 0.438***

(0.0237) (0.0234) (0.0237)

SecEduc 0.0352*** 0.0373*** 0.0399***

(0.0127) (0.0127) (0.0128)

L.HTC1X 0.00755** 0.00805**

(0.00342) (0.00341)

L.HTC1M -0.0221** -0.0267***

(0.00962) (0.00970)

Observations 995 1,005 995

R-squared 0.713 0.709 0.715

Number of countries 50 50 50

Country FE YES YES YES

Time FE YES YES YES

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

On one hand, the results in Tables 1 and 2 are in contrast with the comparative-advantages frame-

work of Galor and Mountford (2008). From those results, given the nature of the trade, we can

tentatively suggest that knowledge, diffusion and learning are taking place in Africa (Coe and

Helpman 1995, Keller 2004, and Acharya and Keller 2008). On the other hand, the results in

Tables 3 and 4 allow us to interpret the estimates in much more compelling and plausible ways.

To be clear, the results suggest that the import of high-skilled goods such as television receivers

and telecommunications equipment, and everything such as programmes, commercials, new outside

information, beliefs, attitudes and behaviours emanating from them, are, as advanced by Jensen
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and Oster (2009), Kearney and Levine (2015) and La Ferrara (2016), affecting and changing gender

norms, and the new gender norms being adopted in Africa include lower fertility rates.3

The control variables deserve comments as well. Income is related to lower fertility, which indicates

that the income effect is already being offset by the substitution effect, or that Africa is not

Malthusian anymore (Herzer, Strulik and Vollmer 2012). Infant mortality is related to higher

fertility, which indicates that the replacement effect is still relevant to Africa (Angeles 2010, and

Conley, McCord and Sachs 2007). Secondary education is related to higher fertility, which indicates

that in developing countries more educated women, before reducing fertility, first become healthier

and with greater fecundity (Lehr 2009).4

Furthermore, in order to better understand which countries are being more affected by openness,

in Tables 5 and 6 we report above- and below-median regressions, that is to say, in Table 5 we only

include countries which are above the median in terms of openness and in Table 6 only countries

which are below the median in terms of openness. Interestingly enough, in Table 5 openness is

mostly not statistically significant. In contrast, in Table 6 openness is significantly related to lower

fertility. In all, the results suggest that the below-median countries, or the countries opening up

from a lower base, are the ones benefiting the most from openness and what emanates from it.

Alternatively speaking, those less open countries being exposed, by trade openness, to new outside

information, attitudes and gender norms, probably for the first time, are the ones being affected

the most (Jensen and Oster 2009 and La Ferrara 2016). And the control variables in Tables 5 and

6 do not deviate much from their previous effects on fertility.

3As a counterfactual we have additional results suggesting that medium-skilled manufactured goods such as motor
vehicles and agricultural machinery do not have the same effect on fertility. Available upon request.

4We have additional results suggesting a non-linear relation between secondary education and fertility. Available
upon request.
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Table 5: Above-median Regressions

(1) (2) (3) (4) (5)

VARIABLES FE FE FE FE FE

L.Openness -0.000242

(0.0174)

GDPpc 0.0155 -0.0166 0.0411*** -0.373** -0.0619***

(0.0125) (0.0131) (0.0113) (0.122) (0.0144)

Mortality 0.585*** 0.494*** 0.637*** -0.564 0.143***

(0.0272) (0.0270) (0.0241) (0.575) (0.0313)

SecEduc 0.00332 0.0665*** -0.0139 -0.261 0.0239

(0.0182) (0.0160) (0.0153) (0.157) (0.0155)

L.ManuM 0.0228

(0.0479)

L.OpenEU -0.0381***

(0.0138)

L.Open w/o EU 0.0344***

(0.0114)

L.HTM -0.0230

(0.0677)

L.HTC1M 0.00855

(0.0123)

Observations 628 642 591 54 517

R-squared 0.830 0.722 0.897 0.945 0.663

Number of countries 46 48 40 14 50

Country FE YES YES YES YES YES

Time FE YES YES YES YES YES

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table 6: Below-median Regressions

(1) (2) (3) (4) (5)

VARIABLES FE FE FE FE FE

L.Openness -0.0457***

(0.0108)

GDPpc -0.0631*** -0.0489*** -0.0614*** -0.00586 -0.0157

(0.0155) (0.0182) (0.0135) (0.0109) (0.0137)

Mortality 0.340*** 0.392*** 0.139*** 0.445*** 0.514***

(0.0325) (0.0387) (0.0270) (0.0234) (0.0331)

SecEduc 0.0676*** -0.0158 0.111*** 0.0392*** 0.000939

(0.0148) (0.0179) (0.0130) (0.0127) (0.0172)

L.ManuM -0.0996***

(0.0341)

L.OpenEU -0.0732***

(0.00710)

L.Open w/o EU -0.00457

(0.00944)

L.HTM -0.00904

(0.0108)

L.HTC1M -0.0213*

(0.0123)

Observations 525 515 561 951 488

R-squared 0.613 0.731 0.683 0.731 0.751

Number of countries 37 47 41 50 48

Country FE YES YES YES YES YES

Time FE YES YES YES YES YES

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Moreover, although it can be argued that trade openness in Africa is an exogenous shock hitting the

continent after the end of the cold war, and that we use a well-defined sample of African countries

and allow for all sorts of fixed effects, some will argue that reverse causality might still be an issue.

Therefore we use information on WTO membership to get the total count of WTO partners of each

African country and use that as an instrument for our main trade openness variable. In Table 7 we

report the second-stage regressions. Yet again, openness is significantly related to lower fertility.

The control variables keep their effects on fertility. For completeness, in Table 8 we report the

first-stage regressions. As predicted, our instrumental variable, the number of WTO partners of

each African country, is significantly related to higher trade openness (Tomz, Goldstein and Rivers

2007).
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Table 7: IV Regressions

(1) (2) (3) (4)
VARIABLES IV IV IV IV

L.Openness -0.0520*** -0.0376*** -0.0356*** -0.0493***
(0.0135) (0.0127) (0.0101) (0.0152)

GDPpc -0.0777*** -0.0112 -0.0300***
(0.00761) (0.00696) (0.0101)

Mortality 0.439*** 0.490***
(0.0153) (0.0194)

SecEduc 0.0632***
(0.0118)

Observations 1,893 1,892 1,808 1,133
R-squared 0.826 0.838 0.901 0.929
Country FE YES YES YES YES
Time FE YES YES YES YES
IV F-stat 626 696.7 838.8 432.5
Durbin pval 0.000382 0.107 0.621 0.657

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Table 8: First-stage Regressions

(1) (2) (3) (4)
VARIABLES IV IV IV IV

L.ln(Count WTO) 1.140*** 1.181*** 1.209*** 0.988***
(0.0456) (0.0448) (0.0417) (0.0475)

GDPpc -0.206*** -0.193*** -0.194***
(0.0222) (0.0237) (0.0308)

Mortality 0.0956* 0.103*
(0.0522) (0.0609)

SecEduc 0.0960***
(0.0356)

Observations 1,893 1,892 1,808 1,133
R-squared 0.736 0.749 0.777 0.798
Country FE YES YES YES YES
Time FE YES YES YES YES

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

15



Concluding Remarks

Although we do not claim causality, our FE estimates are robust and therefore informative. And

although we are aware of the different mechanisms that might be playing a role on fertility, we argue

that African countries are benefiting, by lower fertility (and plausibly higher capital per worker),

from the technologies, knowledge, new outside information, attitudes, behaviours and even gen-

der norms emanating from high-skilled manufactured goods, which include television receivers,

telecommunications equipment, electrical machinery and power generating equipment. Such diffu-

sion, learning and adoption of new gender norms reinforce other factors related to Africa’s ongoing

demographic transition. In all, globalisation, one of the new Kaldor facts, has increased the flows

of goods, but ultimately globalisation has increased the flows of ideas, attitudes, behaviours and

norms into Africa. Finally, we are aware that the programmes being watched are not policy as such,

but from the results we can argue that the policy implication or ’prescription for development’ is

in line with Ventura’s (2005) advice: “open up and integrate into the world economy.”
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