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DATA CONSTRUCTION

Sustained Poverty Reduction. The headcount series for each country is transformed
into a series of periods of sustained poverty reduction in the following four steps. First,
for years where there is a missing headcount within a country, a linear trend is estimated
between years, and used to interpolate the missing data. Second, the data are segmented
into seven mutually exclusive five-year periods. Third, for all years, we create an indicator
for whether the headcount is lower relative to the previous year, referencing either the
observed or interpolated value. Fourth, this indicator is used to create an indicator for
sustained poverty reduction throughout the period. If interpolated and observed poverty
has fallen in all years within the five-year period, we code the indicator equal to 1 for
that period. If the poverty headcount is not declining in every year, we code the variable
equal to 0. If an observed or interpolated headcount is not available in all five years, the
indicator is missing for that period.

To see how this works, consider the example of Angola, a large high-poverty country.
In Angola, the extreme poverty headcount is only observed three times, in 2000, at 36.3
percent, in 2008, at 34.5 percent, and in 2018, at 49.9 percent. Using the linear interpo-
lation, we therefore only observe sustained poverty reduction in each year from 2001 to
2008. When data are segmented into periods, 2001–2005 is the only five-year period for
which the change in headcount is observed. We code sustained poverty reduction equal
to 1 in this period, because the linear trend is always negative. Since the trend is positive
between 2008 and 2018, we code sustained poverty reduction equal to 0 in the subsequent
periods 2006–10 and 2011–2015. This example highlights the challenge involved with mea-
suring changes in poverty at the national level; statistical agencies may release numbers
infrequently.

International Market Size. Our data on trade agreement provisions come primarily
from Hofmann, Osnago, and Ruta (2017), who coded the legal content of all provisions of
all 279 regional trade agreements in force and notified to the World Trade Organization
as of 2015. These authors built on the approach developed by Horn, Mavroidis, and Sapir
(2010) for preferential trade agreements involving the United States (U.S.) and European
Community (EC). We add to their work by coding provisions linked to three major inter-
national (rather than regional) trade agreements, the General Agreement on Tariffs and
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Trade (GATT), the various agreements of the World Trade Organization (WTO), and the
Government Procurement Agreement (GPA).

Table II distinguished between two types of provisions. First, there are provisions es-
tablishing rights protecting the mobility of goods and services, labor, capital, and ideas.
Rights over trade in goods, for instance the right to receive the most favored nation tariff,
have been enforceable for some time, first under the GATT Article I and then the WTO.
Establishment of rights related to services trade remains limited to those areas covered
under the General Agreement on Trade in Services (GATS), from which major sectors
are excluded, such as maritime services. Provisions enforcing rights over labor and capital
mobility are the rarest. Visa and asylum provisions, for instance, are only protected in
regional trade agreements, such as the EC or the Economic Community of West African
States (ECOWAS). Rights to free capital flows, such as prohibitions on local content re-
quirements and protections of the right to repatriate profits, have only recently emerged
under certain preferential trade agreements. Finally, some provisions enforce rights over
the mobility of ideas, via intellectual property rights protection which is controversial, for
instance, in the pharmaceutical industry where losses in consumer welfare may be sub-
stantial (Chaudhuri, Goldberg, and Jia (2006)).

Second, the agreements have additional provisions to protect the specified rights, by
limiting government discretion to undo them. For instance, the Agreement on Subsidies
and Countervailing Measures (ASCM) gives rights to the withdrawal of subsidies or the
removal of their adverse effects. Countries also have the right, after an investigation, to
charge “countervailing” duties on subsidized imports that are found to be hurting domes-
tic producers. There is an argument that, particularly as regards provisions regarding the
mobility of ideas, capital, and services, trade agreements have become captured by rich-
country business elites (Rodrik (2018)) and do not necessarily serve developing countries.
Given this, we interpret any observed effect of joining an agreement to be the net of po-
tentially positive and potentially negative effects.

We use the pairwise provisions signed between countries to construct a country-specific
measure of the relative size of the international market. As our indicators of relative
market size, we use both per capita income, or per capita GDP in current U.S. dollars,
and population. Formally, for each integrated market M and country i and year t, let

incomeM
it =

∑
j

ρijt incomejt �

populationM
it =

∑
j

ρijtpopulationjt �
(7)

where ρijt equals the number of in-force provisions signed between country i and j in year
t, as a share of the maximum, 32. Using these statistics, we calculate the relative size of
the integrated market, in terms of population and income, for each country year:

relative population of integrated marketit = populationM
it /populationit �

relative income of integrated marketit =
incomeM

it /populationM
it

incomeit/populationit

�
(8)

One question is how our legally-determined measure of market integration compares
with other measures of liberalization in the literature. Table SI lists, for 1981, 2001, and
2015, all economies which are considered closed by our measure, given that they have
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no signatures to any of the treaties in our database. Of current members of the United
Nations that existed at the time, in 1981, we count 67 closed economies. Of these, only
four, Botswana, Ecuador, Jordan, and Thailand, were classified as open at the time by
Sachs and Warner (1995) and Wacziarg and Welch (2008). Their classifications, however,
are much more likely to classify countries as closed, even when they appear open in our
sample. For example, Wacziarg and Welch (2008) considered China and India closed as
of 2001, even though India had been a WTO member since 1995 and a member of GATT
since 1948. China joined the WTO in that year. According to our treaty-based classifica-
tion of openness, very few economies remained closed as of 2015, the three largest being
Afghanistan, the Islamic Republic of Iran, and the Democratic People’s Republic of Ko-
rea, and the others being very small states, often with special customs arrangements (i.e.,
Monaco with France, or the Marshall Islands and Palau with the United States) that may
obviate the need for multilateral agreements to obtain market integration. Afghanistan
joined the WTO in July 2016.

Income Distribution. Pinkovskiy and Sala-i-Martin (2009) showed that the log-normal
distribution provides a good fit to the income distribution in most countries, delivering
distributions very similar to those obtained from kernel density estimates, and of superior
fit to the gamma and Weibull distributions, two alternatives that also have two parameters.

The middle-class share variable combines measures of both equality and average
income. To measure equality, we use the Gini coefficient, a standard measure of
(in)equality. Since estimation of the Gini coefficient requires a household survey, it is
measured infrequently within countries. For this reason, we take the long-run average
Gini coefficient (Gi) within each country using data from Milanovic (2013). For countries
in which there are multiple series, we use the series with the most observations. For aver-
age income, we use data on real GDP per capita (Y it) in 2011 PPP dollars from the Penn
World Tables 9.1 (Feenstra, Inklaar, and Timmer (2015)). 2011 PPP dollars are used to
match the bounds of the global middle class proposed by Kharas (2010).

Suppose individual daily income y is distributed according to ln(y) ∼ N (μit�σ
2
it), so

that

μit = ln(Y it/365) − σ2
it

2
�

σit =
√

2�−1

(
Gi + 1

2

)
�

(9)

where �−1(·) is the inverse normal cumulative distribution function. Aitchison and Brown
(1957) first showed the link between the Gini and the parameters of the log-normal dis-
tribution, the properties of which were reviewed by Crow and Shimizu (1987).

Then

middle-class share of populationit =�

(
ln(110) −μit

σit

)
−�

(
ln(11) −μit

σit

)
� (10)
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TABLE SI

CLOSED ECONOMIES, AS DETERMINED BY LACK OF SIGNATURE TO ANY LEGALLY-BINDING MULTILATERAL
TRADE AGREEMENT.

(A) Closed Economies in 1981
Afghanistana Djiboutia Libyaa Sao Tome and Principe
Albaniaa Ecuadorb Maldivesa Saudi Arabiaa

Algeria Equatorial Guineaa Marshall Islandsa Seychellesa

Andorraa Eswatini (Swaziland) Mexico Solomon Islandsa

Angola Ethiopia Micronesia, Fed. Sts.a Somaliaa

Bahamas, Thea Fiji Monacoa Sudana

Bahraina Guinea Mongolia Thailandb

Bhutan Guinea-Bissau Morocco Tongaa

Bolivia Iran, Islamic Rep. Mozambique Tunisia
Botswanab Iraqa Namibia Tuvalua

Brunei Darussalama Jordana,b Naurua United Arab Emiratesa

Bulgaria Kiribatia Nepal Vanuatua

Cabo Verdea Korea, Dem. People’s Rep.a Omana Venezuela, RB
Cambodiaa Lao PDR Panama Vietnam
China Lebanon Paraguay Yemen, (Arab) Rep.b

Comoros Lesotho Qatara Zambia
Czech Republic (Czechoslovakia)a Liberia San Marinoa

(B) Closed Economies in 2001
Afghanistana Korea, Dem. People’s Rep.a Nepal Somaliaa

Algeria Marshall Islandsa Palaua Timor-Leste
Bhutan Micronesia, Fed. Sts. Samoaa Tongaa

Bosnia and Herzegovinaa Monacoa San Marinoa Tuvalua

Iran, Islamic Rep. Montenegroa São Tomé and Príncipe Vanuatua

Kiribatia Naurua Serbia

(C) Closed Economies in 2015
Afghanistana Marshall Islandsa São Tomé and Príncipe
Iran, Islamic Rep. Monacoa Somaliaa

Korea, Dem. People’s Rep.a Palaua Timor-Leste

Note: List includes all sovereign states that are members of the United Nations in 2019, if they existed at the time. For instance, in
1981, the USSR had not signed the GATT, but does not exist today so it is not on the list. Superscript (a) indicates that country is not
included in analysis of sustained poverty reduction, either because it had kept the extreme poverty headcount at less than 3% of the
population for the entire sample, or sufficient poverty data were not available. Superscript (b) indicates that economy was classified
as open in 1981 by Sachs and Warner (1995) and Waczirag and Welch (2008). Signatures are included only if in-force and have been
notified to GATT or WTO.
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