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Theoretical Motivation
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¨ Trade liberalization
¤ Policies that make trade easier between countries

¨ Classic trade models (Ricardo, Heckscher-Ohlin, others)
¤ Countries, on net grow, from more free trade through efficiency 

gains as countries specialize in what they do well and trade with 
other countries for what they produce well

¤ Implications for winners and losers in this process
n Those participating in inefficient sector of the economy prior to 

liberalization lose from free trade and must transition into efficient 
sector (easier said than done)

¨ Big policy push since the 80s and 90s for trade 
liberalization
¤ Part of structural adjustment programs in the 80s for poor 

countries



Policy History
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¨ 1948: General Agreement on Tariffs and Trade (GATT) 
¨ 1995: World Trade Organization

¤ Sets rules for trade policies countries must follow
¤ Provides arbitration process for countries when disputes 

occur
¤ Forum for negotiations

¨ Various Years: Regional Trade Agreements
¤ 1957: Treaty of Rome (European Economic Community)
¤ 1993: European Union formed
¤ 1994: North American Free Trade Agreement (NAFTA)



Trade as a Development Strategy
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¨ Trade liberalization as a development strategy
¤ Idea: 

1. Poor country with no technological capacity has huge 
comparative advantage in unskilled labor⟹

2. Take advantage of comparative advantage in cheap 
labor to build domestic manufacturing ⟹

3. Invest in human capital, technology, infrastructure ⟹
4. Build capacity in sectors with no comparative advantage 

⟹
5. Eventually compete in high tech, high skilled sector (Now 

you are “developed”!)



Successful Case Studies
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¨ South Korea is the classic example
¤ Korean War ends in 1953 – South Korea one of poorest countries in the 

world.
¤ 1960s government pursues export-led growth in cheap, labor-intensive 

products
n Incentivizes domestic corporations to invest in technological capacity 
n Govt. invests in public projects and infrastructure

¤ By 1990s South Korea has major companies capable of competing with 
US, European and Japanese firms in most technologically advanced 
sectors of the economy (Samsung, Hyundai, Daewoo, many others)

¤ By 2000s Govt. limits its role in the economy. Economic structure 
resembles “developed” economy

¨ Other countries following (or trying to follow) this path:
¤ Japan, Taiwan, Singapore, Malaysia, Indonesia, Vietnam, Rwanda, 

China



South Korea’s Economic Performance
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Figure 1: GDP Per Capita PPP since 1953 (RoK, US, Kenya)
Data: Penn World Tables 
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Limitations of Case Studies
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¨ South Korea seems pretty convincing, but…
¨ Many other poor countries have pursued trade liberalization since 

the 1980s
¤ Kenya itself liberalized in 1993 (Billmeier and Nannicini 2013)

¨ Other reasons to explain South Korea’s success:
¤ Allies: Important country in US Cold War strategy ⟹ Large transfer of 

resources from US/favorable treatment
¤ Good neighborhood: Close to important E. Asian trading partners: 

Japan, China, across an ocean from the US
¤ Good economic management: Competent autocracy leads to peaceful 

transition to democratic system
¨ Is trade liberalization the causal factor of this growth or does it 

just look this way due to simultaneity? 
¤ Unclear from this simple case study



Billmeier and Nannicini (2013)
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¨ Research Question: Do trade liberalization policies 
affect economic growth, and if so how much? 



Data
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¨ Panel Data Structure
¤ Each row is a country in a particular year

¨ Outcome: GDP per capita
¤ From IMF World Economic Outlook Database (similar to the WDI)

¨ Controls: Common in growth literature
¤ Most from Penn World Tables
¤ Secondary school enrollment (human capital proxy)
¤ Population growth (labor force)
¤ Inflation (economic stability)
¤ Investment
¤ Democracy



Data (cont.)
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¨ Need to know whether a country liberalized or not
¤ From Sachs and Warner (1995) and Wacziarg and Welch 

(2003, 2008)
¤ Country considered “closed” if any of the following are 

satisfied:
n Average tariffs exceed 40%

n Nontariff barriers cover more than 40% of imports
n Has a “socialist” economic system
n Black market premium on the exchange rate exceeds 20%, and
n Many exports controlled by state monopolies.



Data Example
11

Table 1: Example Data Excerpt from Billmeier and Nannicini (2013)

Country Country ID Year
GDP per 

capita PPP

Liberalized 
(=1 if yes, 
=0 if no)

Secondary 
School 

Enrollment
Inflation

Kenya 051 1953 1,307 0 .3 .02

Kenya 051 1954 1,465 0 .34 .02

Kenya 051 1955 1,503 0 .34 .01

Kenya 051 1956 1,496 0 .35 .03

Kenya 051 1957 1,657 0 .40 .04



Method: Synthetic Control Method 
(SCM)

12

¨ New econometric method. Not an OLS-related 
algorithm
¤ Relies on a parallel trends assumption to allow causal 

inference
¨ Benefits: 

¤ Provides neat graphs that allow for intuitive visual insights
¤ Allows us to look at the effects of policies one country at a 

time, rather than the average across all countries
¤ For those of you looking for original research projects: Easy 

to implement in R and Stata and low data requirements
n (Penn World Tables are enough for a lot of SCM projects)



How Does SCM Work?
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¨ To estimate the effect of a policy change, we need to 
have a “counterfactual” for that country in the absence of 
the policy change in order to compare. RCTs use a control 
group. SCM takes a different approach

¨ Idea: A country that liberalizes can be approximated by a 
combination of other countries that didn’t liberalize
¤ Look at GDP per capita and other controls, prior to liberalization like 

Kenya
n Find a combination of countries that never liberalized whose GDP per capita, 

and control variables matches Kenya’s trend prior to liberalization most 
closely.



Synthetic Kenya
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¨ Uses weights 𝜔 for each non-treated unit 𝑑, such that 0 ≤ 𝜔! ≤ 1, and ∑!"#$ 𝜔! = 1
¨ The algorithm uses the data on the treated unit and untreated units in the pre-treatment 

period to determine the weights 𝜔! that solve the the following minimization problems 
for all time periods prior to treatment,
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Where 𝑆 is the first time period in the data, 𝐾 is the time period when treatment occurred, 
𝑌% is an outcome of interest and 𝑍% are important determinants of the outcome.
¨ It then uses the weights and post-treatment covariates in the non-treated synthetic control 

group to project the trend for the synthetic unit in the post-treatment period  

GDP per capita in 
non-treated 

country d in time t
Kenya’s GDP per capita in time t



How Does SCM Work?
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¨ Idea: A country that liberalizes can be approximated by a 
combination of other countries that didn’t liberalize
¤ Look at GDP per capita and other controls, prior to liberalization like 

Kenya
n Find a combination of countries that never liberalized whose GDP per capita, 

and control variables matches Kenya’s trend prior to liberalization most 
closely.

n This forms a “synthetic Kenya” – A unit of observation that behaves like Kenya in its 
GDP per capita measure and its controls, BUT unlike the real Kenya, it never went 
through trade liberalization

n We then compare Kenya (who went through liberalization) to the synthetic Kenya (who 
didn’t go through liberalization) to understand how liberalization affected Kenya’s 
GDP per capita.

¤ Data science terms: We create an estimate of Kenya’s 
counterfactual in the absence of the reform by “training the 
counterfactual’s behavior” on Kenya’s pre-reform data
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Figure 2: GDP per Capita Constant USD PPP 1950-2017
Data: Penn World Tables

Kenya’s trade liberalization happens in 1993

Synthetic Control finds a set of countries that never 
liberalized that together mimics 

this pattern (and patters in control variables) 
from Kenya prior to liberalization
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Figure 4: GDP per Capita Kenya vs. Synthetic Control before Liberalization in 1993

Kenya Synthetic Kenya

Synthetic Kenya is a weighted combination of other 
countries that never liberalized



18

1500

1700

1900

2100

2300

2500

2700

2900

3100

1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

Figure 5: Synthetic Kenya vs. Kenya in GDP per capita
Kenya Synthetic Kenya

Synthetic Kenya is an estimate of GDP per capita 
for Kenya in the absence of the liberalization.

There is a ton we can learn from chart like this:
- Looks like synthetic control did a good job mimicking Kenya pre ‘93
- Allows comparisons between Kenya and a counterfactual



Estimates of the Effect
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¨ Calculate the average difference in GDP per 
capita between Kenya and synthetic Kenya:
¤ Estimate of the effect of the liberalization on GDP per 

capita

¨ Is this estimate just random noise?
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Figure 6: Synthetic Kenya vs. Kenya in GDP per capita
Kenya Synthetic Kenya

Good fit? ⟹ Average difference between 
Kenya and synthetic Kenya should 

be very small here (𝜹𝒕"𝟏𝟗𝟗𝟑)

Big effect? ⟹ Difference 
should be really large here

(𝜹𝒕&𝟏𝟗𝟗𝟑) 



Estimates of the Effect
21

¨ Calculate the average difference in GDP per capita 
between Kenya and synthetic Kenya: 
¤ Estimate of the effect of the liberalization on GDP per capita.

¨ Is this estimate just random noise?
¤ Look at the size of the effect compared to the fit: 

!123445
!163445

. This 
should be really big if the fit was good and the effect was large.

¤ Pretend a country that never liberalized did liberalize in 1993 
like Kenya. Run the synthetic control. 

¤ There should be no effect after 1993 and thus !123445
!163445

should be 
small. You do this for each country that didn’t liberalize and you 
get a distribution of these fractions. If Kenya’s fraction is out in 
the tails of that distribution it is statistically significant.
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Figure 7: Synthetic Nigeria vs Nigeria (Nigeria never treated)
Nigeria Synthetic Nigeria

𝜹𝒕&𝟏𝟗𝟗𝟑 will be very small. Signals no effect,
which should be the case since nothing

actually happened. 



Histogram of these fractions 
𝜹𝒕"𝟏𝟗𝟗𝟑
𝜹𝒕&𝟏𝟗𝟗𝟑
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Identification with Synthetic Control
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¨ Pre-treatment parallel trend is a good fit 
¤ this is more convincing that what is identified is a causal 

effect.

¨ Also you need to buy that the countries making 
up the synthetic control are a legitimate 
approximation of the country you are studying
¤ Would you buy it if you were studying Kenya and all 

the countries in the Synthetic Kenya were from E. Asia? 
Maybe not



How well does the Synthetic Unit 
Match the Real One?
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Table 4.—Economic Liberalizations in the Middle East

Country Treatment Status

Yemen Always Open
Jordan Open since 1965
Morocco Open since 1984
Tunisia Open since 1989
Egypt Open since 1995
Mauritania Open since 1995

Algeria Always closed
Iran Always closed
Iraq Always closed
Syria Always closed

Bahrain Missing
Kuwait Missing
Lebanon Missing
Libya Missing
Oman Missing
Qatar Missing
Saudi Arabia Missing
United Arab Emirates Missing

Sources: Sachs and Warner (1995); Wacziarg and Welch (2003, 2008).

Based on the liberalization sequences shown in these
tables, we are able to perform five comparative case stud-
ies in Asia, five in Latin America, sixteen in Africa, and four
in the Middle East and North Africa, for a total of thirty
experiments.5

Finally, we choose the pool of potential comparison coun-
tries so as to perform two different types of SCM experiment.
In what we call a type A experiment, we allow the synthetic
control algorithm to pick any eligible economy in the same
region of the liberalizing country as a control. In type B exper-
iments, we increase the number of potential comparison units
to include eligible economies from the other (developing)
regions covered by our sample. Our final sample is therefore
made up of 127 (treated and comparison) countries; for each
of them, we observe the (nonmissing) time series of per capita
GDP from 1963 to 2005. In the online appendix, for trans-
parency, we list all potential comparison countries included
in each experiment. The trade-off between the two types of
experiment is clear. Type A experiments aim at excluding
rather far-fetched country comparisons by ensuring a com-
mon support between treated and comparison countries with
respect to factors related to geography and possibly cultural
proximity, while type B experiments increase sample size and
the power of the test. We believe that exploiting the flexibility
of the SCM and providing both types of results is useful to
assess the robustness of our conclusions.

5 We end up with the following eligible treated countries by region (year
of economic liberalization in parentheses). Asia: Singapore (1965), South
Korea (1968), Indonesia (1970), Philippines (1988), and Nepal (1991).
Latin America: Barbados (1966), Chile (1976), Colombia (1986), Costa
Rica (1986), and Mexico (1986). Sub-Saharan Africa: Mauritius (1968),
Botswana (1979), Gambia (1985), Ghana (1985), Guinea (1986), Guinea-
Bissau (1987), Mali (1988), Uganda (1988), Benin (1990), South Africa
(1991), Cape Verde (1991), Zambia (1993), Cameroon (1993), Kenya
(1993), Ivory Coast (1994), and Niger (1994). Middle East and North
Africa: Morocco (1984), Tunisia (1989), and Mauritania (1995), Egypt
(1995).

Table 5.—Covariates and Outcome Means—Asia

Singapore Synthetic Synthetic
1965 Control A Control B

Population growth 2.87 2.94 2.88
Pretreatment GDP 2, 569.49 612.54 2, 573.46
GDP at T0 + 5 3, 901.08 693.39 3, 270.89
GDP at T0 + 10 6, 143.02 791.80 3, 801.23
RMSPE 1, 958.21 0.00

South Korea Synthetic Synthetic
1968 Control A Control B

Secondary school 31.00 33.50 11.87
Population growth 2.62 3.05 2.76
Investment share 0.17 0.15 0.17
Pretreatment GDP 1, 290.43 631.62 1, 290.46
GDP at T0 + 5 2, 045.33 731.28 1, 612.73
GDP at T0 + 10 3, 008.49 890.37 1, 572.70
RMSPE 663.59 12.82

Indonesia Synthetic Synthetic
1970 Control A Control B

Secondary school 9.00 11.30 7.81
Population growth 2.20 2.32 2.28
Investment share 0.07 0.10 0.09
Pretreatment GDP 247.90 247.96 258.15
GDP at T0 + 5 361.11 258.19 308.00
GDP at T0 + 10 465.99 264.62 303.05
RMSPE 5.20 0.01

Philippines Synthetic Synthetic
1988 Control A Control B

Secondary school 57.80 9.88 32.84
Population growth 2.74 2.31 2.99
Investment share 0.16 0.13 0.11
Inflation 11.34 7.84 8.89
Democracy 0.50 1.00 0.04
Pretreatment GDP 794.88 507.82 802.20
GDP at T0 + 5 848.96 581.68 945.83
GDP at T0 + 10 949.28 582.53 977.31
RMSPE 303.00 35.74

Nepal Synthetic Synthetic
1991 Control A Control B

Secondary school 21.11 33.61 5.13
Population growth 2.34 2.22 2.79
Investment share 0.10 0.12 0.14
Inflation 8.47 7.81 14.36
Democracy 0.03 1.00 0.00
Pretreatment GDP 159.81 225.23 162.65
GDP at T0 + 5 192.78 383.81 167.28
GDP at T0 + 10 234.59 460.82 179.75
RMSPE 78.28 17.94

Authors’ calculations based on data in Persson and Tabellini (2006). The table shows the mean values
of the covariates and outcome variables. Outcome: real per capita GDP. Covariates (if available for at
least one year before the treatment): secondary school enrollment, population growth, investment share,
inflation, democracy, and pretreatment real GDP per capita. The value of each predictor is averaged over
the pretreatment period. The values of the outcome refer to five years (T0 + 5) and ten years (T0 + 10)
after the treatment year T0. RMSPE: root mean squared prediction error. Synthetic control A is constructed
from a pool of potential controls including only Asian countries; synthetic control B is constructed from
a worldwide pool of potential controls. See tables 1 through 4 for the list of potential controls in each
macroregion; see the online appendix for the list (and relative weights) of the countries included in each
synthetic control.

VI. Economic Liberalization Episodes

In this section, we present and discuss the implemented
experiments. In a first step, we reflect on the results by
region, highlighting specific countries of interest. We report
the results both numerically (tables 5 through 10) and graph-
ically (figures 1 through 6). The tables provide the numerical
comparison by explanatory variable between each treated
country and the constructed synthetic control. As discussed
in section V, “synthetic control A” refers to the estimated
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Table 1.—Economic Liberalizations in Asia

Country Treatment Status

Hong Kong, SAR Always open
Thailand Always open
Malaysia Open since 1963
Taiwan, Province of China Open since 1963
Singapore Open since 1965
Korea (Republic of) Open since 1968
Indonesia Open since 1970
Sri Lanka Open since 1977 (waves after)
Philippines Open since 1988
Nepal Open since 1991
Bangladesh Open since 1996

China PR Always closed
India Always closed
Pakistan Always closed
Papua New Guinea Always closed

Afghanistan NA
Bhutan NA
Brunei NA
Cambodia NA
Fiji NA
Korea (Democratic People’s Republic of) NA
Laos NA
Mongolia NA
Myanmar (Burma) NA
Samoa (Western) NA
Solomon Islands NA
Tonga NA
Vanuatu NA
Vietnam NA

Sources: Sachs and Warner (1995); Wacziarg and Welch (2003, 2008).

Table 2.—Economic Liberalizations in Latin America

Country Treatment Status

Bolivia Always open (except 1979–1984)
Ecuador Always open (except 1982–1990)
Barbados Open since 1966
Chile Open since 1976
Colombia Open since 1986
Costa Rica Open since 1986
Mexico Open since 1986
Guatemala Open since 1988
Guyana Open since 1988
El Salvador Open since 1989
Jamaica Open since 1989 (waves before)
Paraguay Open since 1989
Venezuela Open since 1989 (waves after)
Uruguay Open since 1990
Argentina Open since 1991
Brazil Open since 1991
Honduras Open since 1991
Nicaragua Open since 1991
Peru Open since 1991
Dominican Republic Open since 1992
Trinidad and Tobago Open since 1992
Panama Open since 1996

Haiti Always closed

Antigua NA
Bahamas NA
Belize NA
Cuba NA
Dominica NA
Grenada NA
St. Kitts and Nevis NA
St. Lucia NA
St. Vincent and Grenadines NA
Suriname NA

Sources: Sachs and Warner (1995); Wacziarg and Welch (2003, 2008).

Table 3.—Economic Liberalizations in Africa

Country Treatment Status

Mauritius Open since 1968
Botswana Open since 1979
Gambia Open since 1985
Ghana Open since 1985
Guinea Open since 1986
Guinea-Bissau Open since 1987
Mali Open since 1988
Uganda Open since 1988
Benin Open since 1990
Cape Verde Open since 1991
South Africa Open since 1991
Cameroon Open since 1993
Kenya Open since 1993
Zambia Open since 1993
Ivory Coast Open since 1994
Niger Open since 1994
Mozambique Open since 1995
Tanzania Open since 1995
Ethiopia Open since 1996
Madagascar Open since 1996
Burkina Faso Open since 1998
Burundi Open since 1999

Angola Always closed
Central African Republic Always closed
Chad Always closed
Congo Always closed
Gabon Always closed
Lesotho Always closed
Malawi Always closed
Nigeria Always closed
Rwanda Always closed
Senegal Always closed
Sierra Leone Always closed
Togo Always closed
Zimbabwe Always closed

Comoros NA
Djibouti NA
Equatorial Guinea NA
Eritrea NA
Liberia NA
Namibia NA
São Tome and Principe NA
Seychelles NA
Somalia NA
Sudan NA
Swaziland NA
Zaire NA

Sources: Sachs and Warner (1995); Wacziarg and Welch (2003, 2008).

is essentially empty and countries from other regions do not
match up well in terms of GDP per capita.4

Tables 1 through 4 provide the full picture of liberaliza-
tion episodes in the regions covered by our sample. As we
can see, for instance, in table 2, sweeping “waves of liber-
alization” are bad for our approach: we are quickly running
out of potential comparison countries in Latin America as
the trend toward greater economic liberalization essentially
eliminates the intraregional control group by the end of the
1980s.

4 We also do not consider former socialist countries, because we have
analyzed the specific problems raised by transitions away from a socialist
economic system in Billmeier and Nannicini (2011).

Treated Countries

Countries that could 
potentially form the 

synthetic unit.
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Figure 1.—GDP Trends, Treated Country versus Synthetic Control—Asia

Authors’ calculations based on data in Persson and Tabellini (2006). Outcome: real per capita GDP. Covariates (if available for at least one year before the treatment): secondary school enrollment, population growth,
investment share, inflation, democracy, and pretreatment real GDP per capita. Synthetic control A for Indonesia; synthetic control B for Singapore, South Korea, Philippines, and Nepal. See tables 1 through 4 for the
list of potential controls in each macroregion. See the online appendix for the list (and relative weights) of the countries included in each synthetic control.

Singapore. Note especially that GDP per capita in the syn-
thetic control (a convex combination of Algeria and Mexico)
continues to grow rather linearly, whereas in Singapore, the
path of GDP steepens dramatically between 1965 and 1967.
For both countries, the placebo test confirms the validity of
the SCM results, as none of the 42 fake experiments shows
stronger results than the baseline.10

The later liberalization episodes—Philippines (1988) and
Nepal (1991)— either did not lead to a significantly better tra-
jectory than in the estimated counterfactual (in the case of the
Philippines), or it is not clear to what extent the 30% income
difference after ten years in favor of the liberalized economy
(Nepal) is attributable to the economic liberalization as the
steep income increase starts a couple of years before the lib-
eralization year according to the SWWW indicator, and the
placebo test for Nepal reported in figure 7 is not particularly
robust.11

10 The number of potential comparison countries, and therefore of placebo
exercises, is the same for South Korea and Singapore because they both
liberalized in 1965.

11 In fact, although the placebo test for Nepal is clearly less robust than
those for Indonesia, Singapore, and South Korea, only three of twenty
placebo units (15%) showed a higher treatment effect than Nepal; it is only
because of a scale effect (the above three economies being much richer

B. Latin America

Evidence on the liberalization episodes in Latin America
is shown in figure 2 (SCM results) and figure 7 (placebo
tests). In this region, economic liberalization episodes that
can be analyzed in our framework took place rather early—
between 1966 (Barbados) and 1986 (Colombia, Costa Rica,
and Mexico). In all countries, the regional synthetic controls
(type A experiment) provide a fine match: On average, over
the years before liberalization, the income of the synthetic
control diverges by less than 2% from the liberalizing coun-
try’s income (see table 6); the only exception is Chile (1976),
where the preliberalization drop in GDP (coinciding with the
Pinochet coup) makes it difficult for the SCM algorithm to
find a suitable counterfactual and reduces the inferential value
of this experiment because of the poor pretreatment fit.

In Chile, the implementation of the SCM is hampered by
the exceptional events around the Pinochet coup in Sep-
tember 1973. Yet, some lessons can be learned from this
country episode. During the Unidad Popular government
(1970–1973), the state assumed a dominating role in the econ-
omy by controlling prices, interest rates, credit, and capital

than Nepal) that this fact overshadows the other (robust) seventeen placebo
experiments in figure 7.

Synthetic control 
composed of: 
Bangladesh (41%), 
India (23%), Nepal 
(23%), and Papua 
NG (13%). 
Statistically 
significant.
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Figure 2.—GDP Trends, Treated Country versus Synthetic Control—Latin America

Authors’ calculations based on data in Persson and Tabellini (2006). Outcome: real per capita GDP. Covariates (if available for at least one year before the treatment): secondary school enrollment, population growth,
investment share, inflation, democracy, and pretreatment real GDP per capita. Synthetic control A for Barbados, Costa Rica, and Mexico; synthetic control B for Chile and Colombia. See tables 1 through 4 for the list
of potential controls in each macroregion. See the online appendix for the list (and relative weights) of the countries included in each synthetic control.

movements. Expansionary fiscal policies, including due to a
strongly rising public payroll, led to a hefty increase in the
budget deficit (on the order of 20% of GDP in 1973). After
the 1973 coup, the widespread removal of price controls pro-
voked a surge to triple-digit inflation rates and, reinforced by
the wage adjustment formula, a wage-price spiral during the
following three years. Chile’s position was also weakened by
the sharp downturn in world copper prices in 1974 and 1975.
Over the 1973–1975 period, Chile’s output fell dramatically,
and unemployment rose from about 3% to around 18% as
public sector employment suffered from significant demand
retrenchment. In 1976, Chile started to rebound, helped by
rising copper prices, and embarked on second-round eco-
nomic liberalization measures geared toward the external
sector, which included rationalizing the import duty system
and lowering marginal rates while also reducing nontariff
barriers and removing the multiple exchange rate system.
Looking at figure 2, it could be argued that the economic
policy measures taken in 1975–1976, including economic
liberalization, turned income growth around and put it on
a parallel track to the estimated synthetic control (which
mainly consists of Uruguay and Honduras).

Barbados, Colombia, Costa Rica, and Mexico are excel-
lent examples of a positive and robust impact of economic
liberalization (see both figure 2 and table 6). Ten years after

liberalization, GDP per capita is about 57% higher than that
of the regional synthetic control in Barbados, 23% in Colom-
bia, 26% in Costa Rica, and 21% in Mexico. The placebo
tests confirm that the SCM results are largely robust for these
countries (see figure 7). For Barbados and Mexico, none of the
fake experiments in the potential controls is above the effect
in the treated country, while this happens for only 1 case (out
of 24) in Colombia and 1 case (out of 9) in Costa Rica.

Summing up, the feasible country experiments in Latin
America, which took place mainly in the 1980s, lead to the
conclusion that economic liberalization had a positive impact
on income per capita.

C. Africa

The sixteen economic liberalization episodes that we
can analyze in Africa under the SCM framework occurred
between 1968 (Mauritius) and 1994 (Ivory Coast and Niger).
See figures 3 through 5 for the SCM evidence, and figure 8
for selected placebo tests. From the analysis of the African
subsample, we draw two conclusions.

First, the empirical evidence seems to indicate four groups:
(a) treated countries outperforming the estimated counter-
factual with strong support from the placebo tests, (b)
outperformance with some support from the placebo tests,

Liberalization follows 
coup in 1973. Much 
economic instability 
at the time.
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Figure 3.—GDP Trends, Treated Country versus Synthetic Control—Africa before 1987

Authors’ calculations based on data in Persson and Tabellini (2006). Outcome: real per capita GDP. Covariates (if available for at least one year before the treatment): secondary school enrollment, population growth,
investment share, inflation, democracy, and pretreatment real GDP per capita. Synthetic control A for Gambia, Ghana, and Guinea; synthetic control B for Mauritius and Botswana. See tables 1 through 4 for the list of
potential controls in each macroregion. See the online appendix for the list (and relative weights) of the countries included in each synthetic control.

(c) strong economic rebound but without significant outper-
formance, and (d) limited effect. Botswana is the only country
clearly in the first group, offering a truly convincing success
story.12 In particular, Botswana fared substantially better over
the ten years after the liberalization (1979) than the synthetic
control in the type B experiment (see figure 3), and this is
also confirmed by the type A experiment (see table 7). In
fact, the income per capita in Botswana is about five times as
high as the one of the synthetic control ten years after liber-
alizing the economy. This preliminary conclusion is strongly
reinforced by the placebo test (see figure 8): the bold line
is higher than any other of the 47 permutations, indicating
that the baseline results are not driven by random chance and
capture the true treatment effect of economic liberalization
in this country.

Countries in the second group have outperformed the
respective counterfactual, and the placebo tests (see figure 8)
lend good support to this conclusion as only very few placebo
permutations are above the treated country ten years after

12 We refrain from commenting further on Botswana as its success has been
well documented in the literature. See Acemoglu, Johnson, and Robinson
(2003), who point to the interaction between solid institutions and sound
economic policy as key ingredients of the country’s economic success.

liberalization. This group includes Benin (3 out of 19 permu-
tations above the treated economy), Ghana (3/24), Guinea
(5/24), Guinea-Bissau (4/21), Mauritius (5/62), and Uganda
(5/21).13 In the late 1980s, Benin began a process of gen-
eral economic liberalization after many years of political
oppression, which had left the country in ruins: a collapsed
banking system, public enterprises under distress, large inter-
nal and external financing gaps, and arrears on both accounts.
This situation led to political unrest and strikes, triggering
a national convention in February 1990, which led to free
elections in early 1991. The economic program adopted by
the national convention aimed at encouraging private sector
activity, reducing internal and external imbalances, contain-
ing cost pressures by strong demand management and a
reduction of administrative measures and the role of the state
in the economy more broadly (including via privatization of
state-owned enterprises). Good progress in initiating struc-
tural reforms was initially hampered by the severe financial
crisis, but the economy turned around in 1990 and recorded

13 Note that the key information content of the placebo exercises resides
in the number of dashed lines above the bold one, not in the magnitude or
difference between the true and the fake effects. In other words, a result is
more significant in the placebo test sense if only very few dashed lines are
above the treated country, even if by a lot, as opposed to many dashed lines
by a small amount.
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Figure 4.—GDP Trends, Treated Country versus Synthetic Control—Africa between 1987 and 1991

Authors’ calculations based on data in Persson and Tabellini (2006). Outcome: real per capita GDP. Covariates (if available for at least one year before the treatment): secondary school enrollment, population growth,
investment share, inflation, democracy, and pretreatment real GDP per capita. Synthetic control A for Guinea-Bissau, Mali, Uganda, and Benin; synthetic control B for South Africa and Cape Verde. See tables 1 through
4 for the list of potential controls in each macroregion. See the online appendix for the list (and relative weights) of the countries included in each synthetic control.

positive growth. The main measures from a trade liberal-
ization perspective included eliminating the import license
requirements for goods from certain countries, as well as
the renewal of trading licenses for commercial importers.
Moreover, a program for tariff reform was introduced.

The third group, characterized by strong rebounds (or
expansions) in income per capita around the liberalization
year but without outperformance of the counterfactual, con-
tains Mali, Cape Verde and possibly Ivory Coast. Given the
mixed empirical message and to contain space, we refrain
from showing the corresponding placebo tests. Finally, the
fourth group contains Cameroon, Gambia, Kenya, Niger,
South Africa, and Zambia, as well as Ivory Coast to the extent
that this country seems to be a candidate for both groups
3 and 4. None of these countries seems to have benefited
from economic liberalization: real income per capita either
stagnated or even declined over the ten years after economic
liberalization.

The second conclusion we draw, restating the previous
point regarding group 4 differently, is that the positive evi-
dence seems to be concentrated in the first part of the sample,
while the effect of economic liberalization in Africa has little
to no discernible positive effect after around 1990. Ever since,
liberalization either stops a decline in income whereas the
counterfactual grows steadily during the postliberalization

period (Cameroon, Niger), or has no apparent impact on
income levels (Kenya, South Africa).14 In Zambia, even after
economic liberalization in 1993, the income level continued
to decline on a per capita basis. One somewhat positive exam-
ple of a rather late liberalization is Cape Verde (1991), with
income per capita about 15% higher than that of the synthetic
control after ten years. That said, the divergence from the
counterfactual is very slow to emerge, weakening the causal
link to economic liberalization.15

Summing up, in sub-Saharan Africa, it seems to broadly be
the case that only early liberalizations had a positive impact
on income per capita, while almost all of the late attempts

14 An earlier reformer, Gambia, also displays this pattern. We consider
Gambia a special case, however, because the volatility of per capita
income right before liberalization makes the construction of the counter-
factual particularly difficult, therefore reducing the inferential value of this
experiment.

15 Note that the type B experiment for Cape Verde provides a particularly
far-fetched county match, as the estimated counterfactual is mainly com-
posed of China. Results should thus be interpreted with care. We believe,
however, that this exemplifies one of the advantages of the SCM identified
above. By being able to identify the countries actually chosen by the algo-
rithm, we can discuss the meaningfulness and robustness of each empirical
exercise using additional, case study–type considerations. Other estimators
commonly used in the literature might well be based on the same coun-
try comparisons or, worse, on parametric extrapolation, but often do not
make these comparisons explicit, which therefore cannot be assessed (see
Billmeier & Nannicini, 2009).
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Figure 7.—Placebo Experiments—Asia and Latin America

Authors’ calculations based on data in Persson and Tabellini (2006). Solid line: outcome difference between each treated country and its synthetic control. Dashed lines: outcome difference between each of the
treated country’s potential controls and their synthetic control in placebo experiments. Outcome: real per capita GDP. Covariates (if available for at least one year before the treatment): secondary school enrollment,
population growth, investment share, inflation, democracy, and pretreatment real GDP per capita. Synthetic control A for Indonesia, Barbados, Costa Rica, and Mexico; synthetic control B for Singapore, South Korea,
Nepal, and Colombia.

wave hit Africa, the benefits from joining the club of lib-
eralized economies had become smaller, as other countries
that had liberalized somewhat earlier did not move up the
specialization ladder.

The above timing argument, however, is not the only
possible interpretation of our empirical results. A second
explanation, which is again speculative but broadly consis-
tent with the SCM evidence, is that economic liberalizations
that occurred later lacked the beneficial interaction with other
growth-enhancing fundamentals, such as institutional qual-
ity. While the political economy literature—see, for example,
Acemoglu, Johnson, and Robinson (2001)—argues that good
institutions will lead to good policies, which in turn will
cause good outcomes, we show here that good policies do
not always work. This constitutes, however, not necessarily a
contradiction, as some good policies, such as economic lib-
eralization, could still lack the positive interaction with other
favorable and complementary policies, such as investment in
physical and human capital or property rights protection (see
Rodrik, 1999, 2005), because of low-quality institutions.20

20 Rodrik (2007) makes a similar point: The new conventional wisdom on
globalization points to a range of institutional complements in developed
and developing economies to deliver the benefits of globalization and remain
sustainable by consolidating progress made so far and garnering further
support in the public eye. In particular, this would entail reforms to the social
safety nets (to ease adjustment and enable redistribution of globalization

VII. Conclusion

In this paper, we explore the effect of economic liberal-
ization on income per capita. We investigate this question
in as large a set of countries as admissible given our econo-
metric strategy. The basic question we ask is: Do economies
that have experienced economic liberalization grow faster
than those that have not? Our estimator, drawn from the
treatment evaluation literature, establishes a middle ground
between large-sample cross-country studies and descriptive
case studies. This methodology, the synthetic control method,
compares a treated (liberalized) country with an estimated
(closed) counterfactual. The peculiarity of this method rests
in the fact that the counterfactual is a linear combination of
comparison units that are similar to the treated economy along
covariates traditionally used in the literature and pretreatment
realizations of the outcome variable.

Starting from a worldwide sample of countries, we devise
a case study selection strategy that first focuses on liberal-
ized economies with a sufficient pool of regional comparison
countries that have not liberalized. We then broaden the
pool of eligible controls to improve the pretreatment fit
between the treated country and the estimated counterfactual.

benefits) and, in developing economies, more basic institutional reforms
including anticorruption, labor, and financial markets.



Contributions
32

¨ SCM provides a way to systematically examine 
the effects of policy changes in an empirical way, 
case-by-case
¤ Normal econometrics just let’s you see effects at the 

average. SCM let’s you know (perhaps) a lot of detail 
over how policies affect different countries differently

¨ Provides evidence that trade liberalization led to 
higher growth in GDP per capita for certain 
countries
¤ Left out Africa’s late liberalizers
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¨ Is “liberalization” really a binary state and have 
they measured it correctly?

¨ Does liberalization coincide with other events 
which may be driving the effects they are 
measuring?

¨ SCM newer method. So no traditional set of 
controls


