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Our contribution:

I Use commodity prices, and 1990 composition of exports in
SSA countries to construct a counterfactual.

I Predict changes within countries over time in GDP per capita.

I Find causal effect of GDP per capita on health outcomes of
children, infant mortality and adolescent fertility.
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Table 1: Summary statistics for income and wellbeing Sub-Saharan Africa, 1990-2013

GNI PPP GDPPC Export % stunting wasting underweight births to <20 mortality <5s <12 mos. mortality imports %

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

means 1990-2001

53258.7280 0.4381 23.4759 29.4547 11.2095 48.0082 145.0297 170.0410 102.4854 27.6161

(27505.376) (0.059) (3.657) (2.323) (1.160) (2.179) (6.498) (8.827) (4.911) (2.344)

means 2002-2013

158916.7249 0.5585 26.7491 22.9989 10.0942 39.7250 128.4643 108.9997 70.2394 32.8019

(90712.611) (0.088) (2.678) (1.787) (1.284) (1.244) (5.327) (8.170) (4.847) (2.518)

Difference: means (2002-2013)- means(1990-2001)

105657.9969 0.1204∗∗ 3.2733∗ -6.4558∗∗∗ -1.1153 -8.2832∗∗∗ -16.5655∗∗∗ -61.0413∗∗∗ -32.2460∗∗∗ 5.1857∗

(63290.517) (0.045) (1.879) (1.381) (0.710) (1.458) (2.658) (4.768) (2.686) (2.575)
Source: World Bank (2014) Database. Country population weights are employed. GNI at PPP is in millions of USD. GDP per capita is measured in thousands of current US dollars. Standard errors are clustered at

the country level. Import and export percentages are percentages of current GDP.
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Table 2: Summary statistics for prices of major export commodities of Sub-Saharan Africa,
1990-2013

(1) (2) (3) (4) (5) (6) (7) (8) (9)

phosph gold copper alumin bauxite cobalt plywood wood p.

means 1990-2001

0.4784 0.4029 2.5395 1.7357 2.4967 1.9217 5.5956 7.0929

(0.019) (0.012) (0.126) (0.059) (0.075) (0.178) (0.307) (0.405)

means 2002-2013

1.1567 0.8884 5.7375 2.1344 2.6067 1.8940 5.8084 7.4408

(0.245) (0.119) (0.639) (0.113) (0.111) (0.253) (0.140) (0.233)

Difference: means (2001-2013)- means(1990-2000)

0.6783∗∗ 0.4855∗∗∗ 3.1980∗∗∗ 0.3987∗∗∗ 0.1100 -0.0277 0.2128 0.3479

(0.246) (0.120) (0.652) (0.128) (0.134) (0.309) (0.337) (0.467)

cocoa arabica robusta tobacco sugar rice fish gnutoil gnuts

means 1990-2001

1.5258 2.8552 1.7815 3.7207 2.6488 2.2198 0.5727 1.0154 1.1727

(0.073) (0.285) (0.213) (0.136) (0.136) (0.104) (0.032) (0.043) (0.058)

means 2002-2013

2.3194 3.0845 1.6441 3.7321 3.2667 3.2955 1.1888 1.5003 1.3345

(0.132) (0.307) (0.145) (0.135) (0.342) (0.314) (0.097) (0.116) (0.098)

Difference: means (2001-2013)- means(1990-2000)

0.7936∗∗∗ 0.2292 -0.1374 0.0114 0.6179 1.0757∗∗∗ 0.6162∗∗∗ 0.4849∗∗∗ 0.1618

(0.151) (0.419) (0.258) (0.192) (0.368) (0.331) (0.102) (0.124) (0.114)

tea silver iron oil diamond cotton nickel uranium

means 1990-2001

2.0987 0.5761 0.3611 2.3633 0.5977 1.8262 0.8318 1.0259

(0.086) (0.018) (0.010) (0.168) (0.051) (0.093) (0.047) (0.060)

means 2002-2013

2.3422 1.5744 0.9875 7.2707 1.2483 1.7481 1.9095 4.2874

(0.112) (0.251) (0.128) (0.736) (0.144) (0.142) (0.228) (0.720)

Difference: means (2001-2013)- means(1990-2000)

0.2435∗ 0.9984∗∗∗ 0.6264∗∗∗ 4.9074∗∗∗ 0.6507∗∗∗ -0.0780 1.0777∗∗∗ 3.2615∗∗∗

(0.141) (0.252) (0.128) (0.754) (0.152) (0.170) (0.232) (0.723)
Source: Various commodities trading houses, as described in Data Appendix A. Standard errors are robust.



Commodities model

m11 · · · m1d
...

mc1 · · · mcd


p11 · · · p1t

...
pd1 · · · pdt

 =

h11 · · · h1t
...

hc1 · · · hct


for countries 1 to c and for d different commodities, where m
refers to the commodity. The matrix of predicted export revenue in
each year is employed as exogenous variation in predicting GDP
per capita in a country in a year.



Firststage regression

Hct =

h11 · · · h1t
...

hc1 · · · hct


The first-stage regression equation is:

GDPPCct = α + γ ∗ Ĥct + δ ∗ CONTROLS + µc + λt + εct
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Table 3: Firststage regression predicting GDP per capita in Sub-Saharan African countries for child anthropometry regressions, 1990-2013
(1) (2) (3) (4) (5) (6) (7)

Panel A: Homoscedastistic standard errors
Child anthropometry observations All 1990-2013 included

�exportrevenuect 0.1085∗∗∗ 0.1080∗∗∗ 0.1244∗∗∗ 0.1245∗∗∗ 0.0946∗∗∗ 0.1009∗∗∗ 0.1009∗∗∗

(0.024) (0.024) (0.024) (0.024) (0.020) (0.020) (0.020)
popu5 0.0000∗ 0.0000∗∗ 0.0000∗∗

(0.000) (0.000) (0.000)
civil war or conflict 0.2632∗∗∗ 0.2620∗∗∗ 0.0981∗ 0.0904

(0.100) (0.100) (0.057) (0.058)
new oil 0.1157 0.0405

(0.151) (0.066)
constant 1.4081∗∗∗ 0.3188 0.2307 0.2243 0.3200∗∗∗ 0.2978∗∗∗ 0.2995∗∗∗

(0.143) (0.266) (0.262) (0.263) (0.087) (0.088) (0.088)
R2 0.986 0.986 0.987 0.987 0.975 0.975 0.975
No. obs. 162 162 162 162 816 816 816
F-statistic first stage 25.92 33.79 33.80 32.34 18.41 18.57 20.31
Panel B: Heteroscedasticity-robust standard errors

Child anthropometry observations All 1990-2013 included
�exportrevenuect 0.1085∗ 0.1080∗ 0.1244∗ 0.1245∗ 0.0946∗∗∗ 0.1009∗∗∗ 0.1009∗∗∗

(0.062) (0.063) (0.069) (0.069) (0.027) (0.028) (0.028)
popu5 0.0000∗ 0.0000∗∗∗ 0.0000∗∗∗

(0.000) (0.000) (0.000)
civil war or conflict 0.2632∗∗ 0.2620∗ 0.0981∗∗∗ 0.0904∗∗

(0.133) (0.133) (0.030) (0.039)
new oil 0.1157∗∗∗ 0.0405

(0.033) (0.119)
constant 1.4081∗∗∗ 0.3188 0.2307 0.2243 0.3200∗∗∗ 0.2978∗∗∗ 0.2995∗∗∗

(0.034) (0.240) (0.181) (0.182) (0.101) (0.103) (0.104)
R2 0.986 0.986 0.987 0.987 0.975 0.975 0.975
No. obs. 162 162 162 162 816 816 816
F-statistic first stage 4.08 4.10 3.68 3.81 11.72 11.89 12.53
controls:
country dummies yes yes yes yes yes yes yes
year dummies yes yes yes yes yes yes yes

Source: World Bank and UNICEF-WHO-World Bank Child Anthropometry Database. Standard errors are robust. ∗ significant at 10% level, ∗∗ significant at 5% level, and ∗∗∗ at 1% level.
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Weak Instrument Problem?

I F<10 for anthro. observations with heteroscedasticity-robust
standard errors.

I Anderson-Rubin-Wald Test
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Table 4: Exports as a percentage of GDP explained by the counterfactual commodities model 1990-2013
(1) (2) (3) (4) (5) (6) (7)
Child anthropometry observations All 1990-2013 included

�exportrevenuect 0.3146∗∗ 0.3145∗∗ 0.2585∗∗∗ 0.2600∗∗∗ 0.1821∗∗∗ 0.2081∗∗∗ 0.2112∗∗∗

(0.122) (0.124) (0.097) (0.099) (0.061) (0.061) (0.059)
popu5 -0.0000 -0.0000 -0.0000

(0.000) (0.000) (0.000)
civil war or conflict -0.9011∗ -0.9119∗ 0.4007∗ 0.0448

(0.518) (0.517) (0.209) (0.267)
new oil 0.9088∗∗∗ 1.8783∗∗∗

(0.280) (0.501)
constant 1.8151∗∗∗ 5.7190∗∗∗ 5.7478∗∗∗ 5.7531∗∗∗ 2.0461∗∗∗ 1.9546∗∗∗ 2.0411∗∗∗

(0.210) (0.214) (0.220) (0.220) (0.284) (0.285) (0.268)
R2 0.928 0.928 0.931 0.932 0.859 0.860 0.871
No. obs. 140 140 140 140 728 728 728
controls:
country dummies yes yes yes yes yes yes yes
year dummies yes yes yes yes yes yes yes

Source: World Bank and UNICEF-WHO-World Bank Child Anthropometry Database. Standard errors are robust. ∗ significant at 10% level, ∗∗ significant at 5% level, and ∗∗∗ at 1% level.



Income and health outcomes

The second stage regression is:

ANTHROct = α+ β ∗ ̂GDPPCct + δ ∗CONTROLS + µc + λt + uct

The ANTHRO outcomes considered are: moderate to severe
stunting, moderate to severe wasting and moderate to severe
underweight. Also infant mortality rates, adolescent fertility.
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Table 5: The causal impact of GDP per capita on stunting in Sub-Saharan Africa, 1990-2013
OLS IV OLS IV OLS IV OLS IV
(1) (2) (3) (4) (5) (6) (7) (8)

GDP pc at PPP -2.2648 -2.6984 -2.0271 -2.6497 -2.1940 -1.6430 -2.1849 -1.6459
(1.923) (3.638) (1.787) (3.582) (1.867) (2.939) (1.874) (2.936)

popu5 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

civil war or conflict 1.7950 1.7239 1.7971 1.7282
(1.217) (1.125) (1.223) (1.125)

new oil -0.2763 -0.3359
(1.663) (1.470)

constant 21.4359∗∗∗ 40.6822∗∗∗ 40.1040∗∗∗ 40.1167∗∗∗

(1.290) (5.894) (5.781) (5.809)
R2 0.882 0.456 0.882 0.458 0.883 0.461 0.883 0.018
No. obs. 160 160 160 160 160 160 160 160
controls:
country dummies yes yes yes yes yes yes yes yes
year dummies yes yes yes yes yes yes yes yes
F-statistic first stage

Source: Stunting refers to height-for-age less than two deviations below the mean. UNICEF-WHO-World Bank Child Anthropometry
Database. Standard errors are clustered at the country level. ∗ significant at 10% level, ∗∗ significant at 5% level, and ∗∗∗ at 1% level.

Table 6: The causal impact of GDP per capita on wasting in Sub-Saharan Africa, 1990-2013
OLS IV OLS IV OLS IV OLS IV
(1) (2) (3) (4) (5) (6) (7) (8)

Panel A: Dependent variable is fraction of under-5s wasted in country in year
GDP pc at PPP -1.3097 -1.9019 -2.1128 -2.4329 -2.4593 -1.2561 -2.4537 -1.2902

(1.449) (3.910) (1.669) (4.993) (1.752) (3.144) (1.760) (3.126)
pop. under 15 -0.0799 -0.0950 -0.1232 -0.0632 -0.1306 -0.0727

(0.216) (0.305) (0.239) (0.261) (0.241) (0.261)
civil war or conflict 1.9625 1.7311 1.9907 1.7673

(3.223) (2.991) (3.238) (2.988)
new oil -1.1914 -1.2055

(1.069) (0.887)
constant 9.8135∗∗∗ 7.9283∗ 8.6403∗ 8.7429∗

(0.853) (4.238) (4.551) (4.583)
R2 0.714 0.142 0.747 0.137 0.750 0.143 0.750 0.144
No. obs. 158 158 131 131 131 131 131 131
Panel B: Dependent variable is fraction of under-5s severe ly wasted in country in year
GDP pc at PPP 0.9045 -1.6483 0.5894 -2.3228 0.0733 -0.3787 0.0781 -0.3855

(0.746) (3.681) (0.808) (4.534) (0.807) (2.174) (0.812) (2.165)
pop. under 15 0.0723 -0.0203 0.0071 -0.0084 0.0056 -0.0102

(0.130) (0.195) (0.149) (0.150) (0.150) (0.150)
civil war or conflict 3.0732 3.1454 3.0794 3.1529

(2.343) (1.982) (2.356) (1.980)
new oil -0.2341 -0.2182

(0.713) (0.595)
constant 1.8151∗∗ -5.1925 0.5911 0.6133

(0.832) (8.504) (9.620) (9.670)
R2 0.587 0.125 0.634 0.090 0.656 0.189 0.657 0.189
No. obs. 134 134 110 110 110 110 110 110
controls:
country dummies yes yes yes yes yes yes yes yes
year dummies yes yes yes yes yes yes yes yes
F-statistic first stage

Source: Wasting refers to weight-for-age less than two deviations below the mean. UNICEF-WHO-World Bank Child Anthropometry
Database. Standard errors are clustered at the country level. ∗ significant at 10% level, ∗∗ significant at 5% level, and ∗∗∗ at 1% level.
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Table 9: The causal impact of GDP per capita on fertility in Sub-Saharan Africa, 1990-2013
OLS IV OLS IV OLS IV
(1) (2) (3) (4) (5) (6)

Panel A: Adolescent fertility
GDP pc at PPP -2.1457 -26.4052∗∗∗ -2.2316 -24.9091∗∗ -2.1991 -25.6337∗∗∗

(1.707) (9.995) (1.665) (9.709) (1.671) (9.467)
new oil 11.5588∗∗∗ 12.3187∗∗∗ 12.2895∗∗∗ 12.7246∗∗∗

(1.747) (4.191) (1.830) (4.570)
civil war or conflict -2.0491 -1.0686

(1.699) (1.660)
constant 210.0114∗∗∗ 210.7965∗∗∗ 210.8137∗∗∗

(1.817) (1.825) (1.829)
R2 0.969 0.449 0.969 0.484 0.969 0.473
No. obs. 701 701 701 701 701 701
Panel B: Crude birth rate per 1000
GDP pc at PPP -1.1698∗∗∗ 2.5675 -1.1542∗∗∗ 2.3288 -1.1605∗∗∗ 2.5059

(0.260) (1.742) (0.237) (1.670) (0.236) (1.666)
new oil -1.4226∗∗∗ -1.5478∗∗∗ -1.5265∗∗∗ -1.6212∗∗∗

(0.461) (0.381) (0.517) (0.448)
civil war or conflict 0.4084 0.2628

(0.652) (0.631)
constant 44.6400∗∗∗ 44.4600∗∗∗ 44.4993∗∗∗

(1.738) (1.600) (1.594)
R2 0.941 0.483 0.941 0.501 0.941 0.492
No. obs. 724 724 724 724 724 724
controls:
country dummies yes yes yes yes yes yes
year dummies yes yes yes yes yes yes
F-statistic first stage

Source: World Bank (2014) Database. Standard errors are clustered at the country level. ∗ significant at 10% level, ∗∗ significant at 5% level, and ∗∗∗



Conclusions

I No causal impact of growth on infant mortality or child
wellbeing outcomes.

I Adolescent fertility much less dependent on group of
coincident factors than health.

I Child anthropometry data decomposed by quintiles could be
important to finding which subpopulations benefit most from
growth.

I Why has growth not reduced these measures of deprivation?
What better policies might do so?


