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Despite economic growth in the post-World War II period, few developing countries have been able
to catch up to the income levels in the United States or other advanced economies. Such countries
remain trapped at a relative low- or middle-income level. In this article, the authors redefine the concept of income traps as situations in which income levels relative to the United States remain constantly low and with no clear sign of convergence. This approach allows them to study the issue of
economic convergence (or lack of it) directly. The authors describe evidence pointing to the existence
of both relative low- and middle-income traps and examine cross-country historical transitions
between income groups at the global and regional levels. Finally, they point out challenges to the
benchmark neoclassical growth theory, which predicts convergence to the developed world over time,
and discuss existing theories with the potential to explain income traps. (JEL E13, L52, O11, O47)
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E

conomic growth during the post-World War II period lifted many low-income
economies out of absolute poverty and some middle-income economies to higher
income levels. In particular, the percent of the world population living below the
absolute poverty line in the developing world declined from 47 percent to 21 percent in the
20 years between 1990 and 2010, and the World Bank estimated this share would be 13 percent in 2015.1 However, despite such impressive global economic growth, very few countries
have been able to catch up to the high per capita income levels of the developed world and
maintain those levels. As a result, most developing countries still remain “trapped” at a
constant low- or middle-income level relative to the United States (as a representative of
the developed world).
Such a “relative income trap” phenomenon raises concern about the validity of the neoclassical growth theory, which predicts global economic convergence. Specifically, Solow
(1956) suggests that income levels in poor economies will grow relatively faster than in developed nations and eventually converge through capital accumulation, assuming that all counMaria A. Arias is a senior research associate at the Federal Reserve Bank of St. Louis. Yi Wen is an assistant vice president and economist at the
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tries have the same access to the world frontier technologies.2 But very few low- or middleincome countries have successfully caught up to high-income countries.
Per capita income in many poor countries is 30 to 50 times lower than that of the United
States and sometimes even lower (i.e., less than $1,000 per year).3 It may take at least 170 to
200 years for such countries to catch up to U.S. living standards, assuming that the poor countries could maintain a growth rate consistently 2 percentage points above the U.S. rate (about
3 percent per year on average). Such growth would be difficult, if not impossible. It is even
harder to imagine that such countries can reach U.S. living standards within one or two generations (40 to 50 years), similar to how North American and Western European economies
caught up to Britain during the 1800s after the Industrial Revolution. To achieve that speed of
convergence today, developing countries would need to grow about 8 percentage points faster
than the United States (or about 11 percent per year) nonstop for 40 to 50 years. In recent
history, only China has come close to this growth rate; it maintained a 10 percent annual
growth rate (7 percentage points above the U.S. rate) for 35 years, but per capita income was
still only one-seventh of that in the United States in 2014. Hence, the lack of income convergence and relative income traps appear to be real problems.
We begin this article with a brief review of various definitions of “income traps” extant
in the literature. Then, we redefine the concept using a relative income measure and describe
evidence pointing to the existence of both low- and middle-income traps. We continue with
a more in-depth analysis of the income traps by finding episodes of rapid and persistent relative growth and use them to assess the relationship between relative growth and several macroeconomic variables. To test the existence of income traps based on our new definition, we
examine cross-country historical transitions between income groups using different time
horizons and look at regional transition patterns to discern possible regional-specific effects.
Finally, we discuss possible explanations for why some countries or regions remain trapped
at a relatively low- or middle-income level while others have escaped the traps and continued
to grow at a rate faster than the United States.

A BRIEF LITERATURE REVIEW
The literature on economic development provides various ways to classify countries by
income groups. In addition, definitions of the “poverty trap” and the “middle-income trap”4
can be based on subjectively defined rules of thumb, statistical approaches to find structural
breaks in the time series, or a combination of both (Kar et al., 2013).
For example, Eichengreen, Park, and Shin (2012, 2013) used per capita gross domestic
product (GDP) in constant international purchasing power parity (PPP) prices to analyze
the frequency and correlates of growth slowdowns in fast-growing middle-income countries.
They use an approach similar to that used by Hausmann, Pritchett, and Rodrick (2005) to
identify and analyze growth accelerations. Aiyar et al. (2013) used growth slowdowns to define
a middle-income trap as a large sudden and sustained deviation from the growth path predicted by a basic conditional convergence framework. Felipe (2012) took a different approach
and defined the traps in terms of the median number of years it took countries already in the
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high-income category in 1950 to transition from lower middle-income to upper middleincome and then to high-income status using GDP per capita in international dollars and the
World Bank’s income thresholds to define the income groups in analyzing these historical
income transitions.
The body of this literature has mainly focused on using absolute measures of income levels
or growth rates to characterize income gaps or to measure low- and middle-income traps.
But in doing so, this literature has ignored the more pervasive phenomenon of a lack of convergence. That is, a country’s income level can grow permanently in absolute terms but nonetheless remain permanently below the U.S. level, trapped at a lower relative income level
because its growth rate is lower than or equal to the U.S. rate.
Few articles have explored the problem from the viewpoint of relative income. For example, Im and Rosenblatt (2013) surveyed the empirical evidence for different relative and absolute definitions of middle-income traps, describing the approaches used to measure both
absolute and relative income thresholds in the literature.

REDEFINING THE INCOME TRAP
Although many so-called low- or middle-income countries have experienced persistent
economic growth, their growth rates have never surpassed the U.S. growth rate. Consequently,
these countries have been unable to close their income gaps with the United States. In other
words, they remain “trapped” at relatively lower income levels compared with the living standards of the developed countries, contrary to the neoclassical growth theory’s predictions that
they will converge because of technology spillover and international capital flows.5
The lack of relative income convergence implies that U.S. per capita income, as well as
general living standards, will continue to be 10 to 50 times higher than in low-income economies and two to five times higher than in middle-income economies. Moreover, the lack of
a clear and consistent definition of low- and middle-income traps or a standard approach to
measure and test the theory hinders the ability to easily (i) compare the results obtained
across studies and (ii) assess the validity of possible explanations behind the income trap
phenomenon.
Therefore, redefining the low- and middle-income traps as situations in which income
levels relative to those of the United States remain constantly low and with no clear sign of
convergence allows us to study the issue of economic convergence (or lack of it) more directly.
Specifically, we use income relative to that of the United States as our reference point to study
the failure of developing countries to achieve the same status as their developed counterparts.
This relative income gap perspective is important because the economies of even the
poorest countries continue to grow at some positive rate every year. Easterly (2006) noted
that relative growth is not significantly different across income quintiles over an extended
period, but unless lower-income economies grow more rapidly and persistently than developed countries, they will not be able to catch up.
Such a permanent relative income gap has important welfare implications. Although
Lucas (2000) points out that it is the growth rate that matters the most for welfare, a persistent
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income gap also matters greatly. As John Stuart Mill keenly observed, “men do not desire to be
rich, but richer than other men.”6 In particular, based on micro-level household data, Luttmer
(2005) found that, controlling for their own income, individuals reported lower levels of
happiness when their neighbors’ income was known to be higher.

Data
We use real GDP data at chained PPP rates from the Penn World Table version 8.0
(PWT 8.0) to calculate income relative to the United States for a sample of 107 countries
between 1950 and 2011.7 We first aggregate the ratio of total real GDP relative to that of the
United States for each year into six regions: Africa, Asia (excluding the Tigers, China, and
Japan), Asian Tigers (including China and Japan), Eastern Europe, Latin America, and member countries of the Organisation for Economic Co-operation and Development (OECD).
This regional aggregate of relative income is used to identify episodes of rapid and persistent
relative growth, as described below. Table 1 lists the countries in the sample for each region.
To analyze the relationship between the relative growth regimes and broader macroeconomic variables, we use a measure of gross trade (the share of exports and imports relative
to GDP), the value of terms of trade, and the share of investment relative to GDP, all obtained
from the PWT 8.0. Moreover, following Buera, Monge-Naranjo, and Primiceri (2011), we
use a proxy for market orientation calculated as the percentage of countries in the region that
are open to trade during any given year, based on the index of trade openness calculated by
Sachs and Warner (1995) and expanded by Wacziarg and Welch (2008).
Using the PWT 8.0 ratio of real GDP per capita relative to the United States for each
country in the sample, we analyze the income transitions between groups and test the income
trap hypothesis. Finally, we check the robustness of these results by repeating the income
transition analysis using the ratio of real GDP per capita relative to the United States8 with
data from the 2013 version of the Maddison-Project (Bolt and Van Luiden, 2013). Overall,
there are data for 104 of the 107 countries in our sample; for many of them the data go as far
back as 1870.

Stylized Facts
The most common examples of rapid and persistent relative income growth (leading to
convergence) are the Asian Tigers (Hong Kong, Singapore, South Korea, and Taiwan); other
examples include countries such as Spain and Ireland. Figure 1 shows a sample of these economies whose relative per capita income grew significantly faster than that of the United States.
The faster growth began in the late 1960s and continued through the early 2000s, catching
up or converging to the higher level of U.S. per capita income. In sharp contrast, per capita
income relative to the United States remained constant and stagnant—between 10 percent
and 40 percent of U.S. income—in the Latin American countries listed in the figure. Despite
their moderate absolute growth during the same period, these countries remain stuck in the
relative middle-income trap and show no sign of convergence to higher income levels.
The lack of convergence is even more striking among low-income countries (Figure 2).
For example, Bangladesh, El Salvador, Mozambique, and Nepal are stuck in a poverty trap,
44
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Table 1
Countries by Region
Africa
Angola
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Central African Republic
Chad
Congo, Democratic Republic of
Congo, Republic of
Cote d’Ivoire
Egypt
Ethiopia
Gabon
Gambia, The
Ghana
Guinea
Guinea-Bissau
Kenya
Lesotho
Liberia
Madagascar
Malawi
Mali
Mauritania
Mauritius
Morocco
Mozambique
Namibia
Niger
Nigeria
Rwanda
Senegal
Sierra Leone
South Africa
Sudan
Swaziland
Tanzania
Togo
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Africa, cont’d
Tunisia
Uganda
Zambia
Zimbabwe
Asia (excluding Tigers)
Bangladesh
Cambodia
India
Indonesia
Laos
Malaysia
Mongolia
Nepal
Pakistan
Philippines
Sri Lanka
Thailand
Vietnam
Asian Tigers
China
Hong Kong
Japan
Korea, Republic of
Singapore
Taiwan
Eastern Europe
Albania
Bulgaria
Hungary
Poland
Romania
Turkey

Latin America
Argentina
Bolivia
Brazil
Chile
Colombia
Costa Rica
Dominican Republic
Ecuador
El Salvador
Guatemala
Honduras
Jamaica
Mexico
Panama
Paraguay
Peru
Trinidad & Tobago
Uruguay
Venezuela
OECD
Australia
Austria
Belgium
Canada
Denmark
Finland
France
Germany
Greece
Ireland
Israel
Italy
Netherlands
New Zealand
Norway
Portugal
Spain
Sweden
Switzerland
United Kingdom
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Figure 1
Middle-Income Trap
GDP Per Capita Relative to the United States
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SOURCE: PWT 8.0 and authors’ calculations.

Figure 2
Low-Income Trap
GDP Per Capita Relative to the United States
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where their relative per capita income is constant at or below 5 percent of the U.S. level. Even
though their economies might have grown moderately in absolute terms, they have not grown
at a rate faster than the U.S. growth rate; thus, their relative income levels have not increased.
As a result, the income gap between these nations and the United States has permanently
been at least 20 times their own per capita incomes.
In comparison, China’s economy has grown relatively faster than the U.S. economy
since about the early 1980s, breaking away from the relative low-income trap and reaching
middle per capita income levels. India has also shown signs of escaping the low-income trap
since the early 1990s. However, both countries still have a long way to go to catch up to and
converge to the levels in developed economies, and both have yet to encounter the relative
middle-income trap.9

CORRELATES OF GROWTH
What potential factors could contribute to (or explain) the relative income traps? Causal
explanation is difficult in a statistical framework unless good instrumental variables are available, but this is not the case at the moment. In this section, we conduct a correlation analysis.
Specifically, we start with a filter-based approach to identify episodes of rapid and persistent relative growth using the following criteria. Relative growth episodes must be at least
five years long with at least four periods of rapid growth, where rapid growth is defined as
relative growth higher than 1 percent for non-OECD countries and 0.5 percent for OECD
countries (considering that the United States has grown at an average rate of about 2 percent
since 1950). Once a start date for the growth regime is found, the last date is defined at the
next relative growth peak, allowing for several years of slow or negative relative growth. The
shaded areas in Figure 3 represent the relative growth episodes as determined by our algorithm.
This approach relaxes the regime length constraints set in other filter-based algorithms
(e.g., Eichengreen, Park, and Shin, 2012, 2013; and Aiyar et al., 2013), allowing us to create a
dichotomous variable that identifies the entire length of the growth regime, analogous to a
variable created with a statistical model such as the Bai-Perron methodology to find structural
breaks in the time series (e.g., Jones and Olken, 2008).
Then, we examine the cross-sectional correlation between average economic growth during the growth regimes and several macroeconomic variables based on the following model:
(1)

∆ ln yi = ln xi + u ,

where yi in equation (1) is the average relative income ratio during each regime; xi is the variable of interest, computed as the average value of an explanatory variable by regime and
region (also calculated as a ratio of the individual country data relative to the United States);
and u is an error term. Specifically, the explanatory variable xi includes gross trade volume,
terms of trade (the exchange rate), investment, government expenditures, inflation (growth
of the household consumption price level), and market orientation (the share of countries in
the region determined to be “open” according to Wacziarg and Welch, 2008, as constructed
in Buera, Monge-Naranjo, and Primiceri, 2011, respectively).
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Figure 3
Relative Growth Regimes by Region
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SOURCE: PWT 8.0 and authors’ calculations.

The results summarized in Table 2 show that relative strength in trade, investment, and
market orientation has a statistically significant relationship to strength in relative income
growth rates across regimes, while that of consumer price inflation is negative and marginally
significant. This analysis shows that strong economic growth relative to the United States is
associated with a region’s relative strength in trade, investment, or market orientation but is
not associated with the exchange rate or government expenditures.

INCOME TRANSITIONS: ARE THE TRAPS REAL?
To determine the validity of our hypothesis about low- and middle-income traps, we study
the historical evidence of transitions between income groups in our sample by calculating
transition probability matrixes in the spirit of Im and Rosenblatt (2013). Assuming that relative GDP per capita follows a first-order Markov chain, we calculate the probability of a coun48
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Table 2
Regression Results
Independent variable
Gross trade

Dependent variable: average relative income
1.22***

Terms of trade

0.98

Investment

2.17***

Government expenditures

–0.63

Inflation

–0.79*

Market orientation
Constant

0.68***
–1.87***

Observations
R-squared

–0.67*

0.19

–0.36

20

–0.97***
20

–0.88***
20

20

20

20

0.59

0.01

0.42

0.03

0.21

0.43

NOTE: Average relative income is the average regional income during the growth episode, calculated as the natural
log of the aggregate of total real GDP for each region. Gross trade, terms of trade, investment, government expenditures, and inflation are also the natural log of the regional averages during the episode, and market orientation is the
average ratio of countries in the region that were open, constructed as in Buera, Monge-Naranjo, and Primiceri (2011).
* and *** indicate significance at the 10 percent and 1 percent levels, respectively.

try having a relative income in income range j today given a relative income in income range
i during the previous period. So, the probability of transitioning from income group i to income
group j can be written as

(

)

pij = Pr st = j st −1 = i .

(2)

Given N income groups, the entire matrix of transition probabilities can be written as
 p11  p1 N

P=   
 pN 1  pNN


(3)

where

∑

j



,



pij = 1.

Our analysis differs from that of Im and Rosenblatt (2013) in several ways. We divide the
sample into only three relative income groups: low (≤15 percent of U.S. income), middle
(>15 to 50 percent of U.S. income), and high (>50 percent of U.S. income).10 Moreover, we
are interested in analyzing the incidence of economies that permanently escape the relative
income traps, so we calculate three transition matrixes for period intervals spanning 10 years,
20 years, and the entire sample available (30 to 61 years, depending on data available for each
country) to assess the persistence of traps in the data.11
As shown in Table 3, the relative low-income trap is highly persistent: The probability of
an economy remaining trapped in the low-income range is 94 percent after 10 years (Panel A),
90 percent after 20 years (Panel B), and 80 percent after the entire observational period, 30 to
Federal Reserve Bank of St. Louis REVIEW

First Quarter 2016

49

Arias and Wen

Table 3
Transition Matrixes: Entire Sample (1950-2011)
A: 10-Year transition matrix

B: 20-Year transition matrix

C: Start-to-end transition matrix

0 to 15%

15 to 50%

>50%

0 to 15%

15 to 50%

>50%

0 to 15%

15 to 50%

>50%

0 to 15%

0.94

0.06

0.00

0.90

0.10

0.00

0.80

0.16

0.03

15 to 50%

0.09

0.80

0.11

0.14

0.65

0.21

0.17

0.47

0.36

>50%

0.00

0.03

0.97

0.00

0.03

0.97

0.00

0.00

1.00

61 years (Panel C). Meanwhile, the effects of a relative middle-income trap are strong in the
10-year period (with an 80 percent probability that an economy will remain in middle-income
status and a 9 percent probability that it will regress to low-income status) but dissipate in
the longer term. Still, Panel C shows that more than half of the economies with middle-income
status at the beginning of the sample remained at or below that relative income status (with a
cumulative conditional probability of 47 percent + 17 percent = 64 percent); this finding indicates that these economies had a low probability of relative income convergence to higher
levels of relative income even after moderate absolute growth during the entire 30- to 61-year
period.
In other words, the probability of an economy escaping the middle-income trap is 11 percent after a 10 years, 21 percent after 20 years, and 36 percent after 30 to 61 years. Also interesting to note is that countries almost never regress to low- or middle-income status once they
have reached high-income status: The conditional probability of remaining at high-income
status is at least 97 percent.12
Compelled to delve into this issue even further, we broke down the country sample by
region (as shown in Table 1) and repeated this exercise. We obtained interesting results that
shed light on regional growth trends commonly discussed in the development literature
(Table 4). For example, African nations share an extremely strong tendency to be trapped at
relative low- or middle-income levels. Regardless of the length of the period under consideration, the probability of remaining trapped in the low-income range in Africa is at least 95
percent. Moreover, even for those African countries that reached the middle-income range,
their historical chance of moving further up to the high-income range is zero, while their
chance of regressing to the low-income range is higher as the time period expands, reaching
40 percent at the end of the full sample.
Most Asian countries (excluding the Tigers and China and Japan) experienced similar
trends. Namely, the low-income trap is extremely stable—so much so that countries can at
most only temporarily escape from it. The probability of returning to the low-income range
is 100 percent in the long run. The exception here is the Asian Tigers, which have been able
to converge to the rich economies, transitioning into—and maintaining—a higher relative
income.13
The results for Eastern European countries are strikingly different: They show a remarkably stable middle-income trap. Countries that started in the relative low-income range have
50
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Table 4
Transition Matrixes by Region (1950-2011)
A: 10-Year transition matrix

B: 20-Year transition matrix

C: Start-to-end transition matrix

0 to 15%

15 to 50%

>50%

0 to 15%

15 to 50%

>50%

0 to 15%

15 to 50%

>50%

0 to 15%

0.98

0.02

0.00

0.97

0.03

0.00

0.95

0.05

0.00

15 to 50%

0.16

0.84

0.00

0.27

0.73

0.00

0.40

0.60

0.00

>50%

NA

NA

NA

NA

NA

NA

NA

NA

NA

Africa

Asia (excluding Tigers)
0 to 15%

0.96

0.04

0.00

0.91

0.09

0.00

0.83

0.17

0.00

15 to 50%

0.17

0.83

0.00

0.31

0.69

0.00

1.00

0.00

0.00

>50%

NA

NA

NA

NA

NA

NA

NA

NA

NA

0 to 15%

0.73

0.27

0.00

0.49

0.51

0.00

0.00

0.33

0.67

15 to 50%

0.00

0.57

0.43

0.00

0.15

0.85

0.00

0.00

1.00

>50%

0.00

0.00

1.00

0.00

0.00

1.00

NA

NA

NA

0 to 15%

0.50

0.50

0.00

0.05

0.95

0.00

0.00

1.00

0.00

15 to 50%

0.05

0.95

0.00

0.12

0.88

0.00

0.00

1.00

0.00

>50%

NA

NA

NA

NA

NA

NA

NA

NA

NA

0 to 15%

0.84

0.16

0.00

0.77

0.23

0.00

0.50

0.50

0.00

15 to 50%

0.13

0.85

0.02

0.20

0.77

0.03

0.23

0.77

0.00

>50%

0.00

0.90

0.10

0.00

1.00

0.00

NA

NA

NA

Asian Tigers

Eastern Europe

Latin America

OECD
0 to 15%

NA

NA

NA

NA

NA

NA

NA

NA

NA

15 to 50%

0.00

0.63

0.37

0.00

0.44

0.56

0.00

0.00

1.00

>50%

0.00

0.01

0.99

0.00

0.00

1.00

0.00

0.00

1.00

NA, not available.

a 50 percent probability of moving up to middle-income status in 10 years, and this probability
increases to 95 percent in 20 years and 100 percent at the end of the full sample. On the other
hand, countries that started in the relative middle-income range have zero probability of
escaping the middle-income trap if we do not consider the chance of regressing to the lowincome range.
The results for Latin America show a trend similar to the Eastern European countries:
They exhibit a highly stable middle-income trap. However, while all Eastern European nations
have been successful in escaping the low-income trap in the long term, this is not true for
Federal Reserve Bank of St. Louis REVIEW
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Latin America, where some economies have been able to temporarily reach the relative highincome range but have not been able to maintain it.
The OECD countries show a clear tendency to move up the income ladder even if they
start at a relatively lower income level. In the long run, all OECD countries become highincome nations.
Our analysis shows that (i) the relative income trap is a useful concept and (ii) the stability
of low- and middle-income traps is region dependent. When we group all countries together,
the relative middle-income trap does not seem very stable. However, once we exclude the
OECD countries from the sample, the relative middle-income trap appears as stable as the
relative low-income trap, in the sense that middle-income countries are not very likely to reach
the relative high-income range and stay there but have a positive probability of moving down
to the relative low-income range. Similarly, low-income countries have a positive probability
of reaching the middle-income level, but they are not likely to reach the high-income range.
In either case, it is far more likely for a low-income country to remain in the low-income range
than to become a middle-income nation. Similarly, it is far more likely for a middle-income
country to remain in the middle-income range than to become a poor nation again (once
OECD countries are excluded from the sample).
Evidence from Latin America and Eastern Europe shows that a low-income country can
become a middle-income country, but the means are unclear. Why are a low-income Latin
American and an Eastern European country more likely than an African country to become
middle-income countries and remain there? Why have only the Asian Tigers been able to
defy the low- and middle-income traps by moving from low-income status all the way up to
high-income status and remain there?

Further Back in History
We go further back in history to attempt to reveal more answers, yet the picture is not
much different. Following the same methodology outlined previously, we use Maddison
Project data (Bolt and Van Luiden, 2013) to calculate the income transition matrixes once
more for the entire sample, though this time for relative income data between 1870 and 2010.
The results substantiate our previous conclusion (with OECD countries included): The relative low-income trap is persistent even in the long run, and even though the effects dissipate
over time, the probability of a country remaining in a relative middle-income trap is still substantial enough that it warrants a search for further explanations (Table 5). These results also
support our hypothesis that both relative low-income and middle-income traps exist because
the probability of transitioning from low-income to middle-income status is only 5 percent,
and the probability of moving from middle-income to high-income status is only 18 percent—
even in the very long run (140 years).
An important caveat to our findings is that the transition probability is based on statistical
evidence observed in cross-country data. Such evidence overlooks the underlying processes
that give rise to the income gaps and cross-country differences in such mechanisms. Hence,
a positive transition probability of moving from middle-income to high-income status does
not necessarily imply that each particular middle-income country will necessarily become a
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Table 5
Transition Matrixes: Entire Sample (1870-2010)
A: 10-Year transition matrix

B: 20-Year transition matrix

C: Start-to-end transition matrix

0 to 15%

15 to 50%

>50%

0 to 15%

15 to 50%

>50%

0 to 15%

15 to 50%

>50%

0 to 15%

0.94

0.06

0.00

0.92

0.08

0.00

0.93

0.05

0.02

15 to 50%

0.08

0.83

0.09

0.13

0.75

0.12

0.31

0.51

0.18

>50%

0.00

0.10

0.90

0.00

0.12

0.88

0.00

0.17

0.83

high-income country given a long enough time. In other words, even if the statistically measured transition probability is 90% or higher, it does not imply that a particular low- or middleincome country will surely become a high-income country in the long run. Hence, economic
(instead of statistical) explanations of the income traps are needed.

EXPLAINING INCOME TRAPS AND ECONOMIC DEVELOPMENT
Consensus explanations for the existence of traps or the lack of rapid convergence do
not exist. In this section, we first briefly review the theories that stand out, in our view, as the
most prominent. We then provide some case studies to shed light on the existing theories.

Existing Theories
The general theme underlying most existing theories is that technology drives long-run
growth (as Solow, 1956, points out), but there are barriers to technology spillovers and frictions in resource reallocation that prevent the adoption of new technology and innovation in
low- and middle-income countries. The question is: What are these barriers?
First, as Parente and Prescott (2002) explain, a developing country’s local monopoly
power may impede the adoption of new technology and international capital flows. Interest
groups in developing countries have little incentive to open their domestic markets and allow
competition from foreign firms with more advanced technologies. There is empirical evidence
to support this theory, but it does not explain why nations remain trapped at low- or middleincome levels even when they adopt policies to open domestic markets and enact radical
economic reforms that lift barriers to international capital flows. In fact, many nations have
encouraged the attraction of foreign direct investment (FDI) but have had little success; even
if they do attract FDI, they are still unsuccessful in climbing out of the income trap. For example, Mexico adopted financial liberalization in the 1970s, accumulating a large amount of debt.
But when the United States hiked interest rates in the early 1980s, Mexico suffered a debt crisis,
partly because of its lack of capital controls. As another example, Russia also adopted dramatic
economic and political reforms to lift capital controls starting in the early 1990s, but the result
was a collapsing economy, not a reviving one.
A second popular theory to explain the income traps is the institutional theory of North
(1982, 1991) and Acemoğlu and Robinson (2012). This theory proposes that poor nations
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fail to develop because of bad political institutions, such as a dictatorship. Under bad political
institutions, the elite class builds extractive economic institutions to expropriate profits from
the grassroots population. Hence, the rule of law and private property rights are not protected,
and the private sector has little incentive to accumulate wealth and adopt new technologies
to improve productivity. Notable examples of the institutional theory are the Eastern Europe
communist countries during the postwar period before their economic reform in the late
1980s and early 1990s, as well as today’s North Korea.
The institutional economists also apply this theory to explain why the Industrial Revolution took place first in late eighteenth-century England instead of in other parts of Europe.
They argue that England had the best (most inclusive) political institutions in the world, thanks
to the 1688 Glorious Revolution, which strengthened private property rights by restricting
the British monarch’s extractive power on the British economy.
However, the institutional theory’s explanation of the Industrial Revolution based on the
notion of better private property rights has been criticized by many prominent economic
historians, such as Allen (2009), McCloskey (2010), and Pomeranz (2000). They argue that
private property rights in many countries outside England, such as eighteenth-century China,
were just as secure as (or even more secure than) those in England, yet the Industrial Revolution did not happen there.
Furthermore, Wen (2015) points out that the institutional theory (i) lacks explanatory
power for the mechanism of China’s miracle growth over the past 35 years and (ii) is highly
inadequate in explaining other instances such as Russia’s dismal failure to grow after the shock
therapy economic reform in the1990s or South Korea’s rapid growth in the 1960s and 1970s
under a dictatorship. A similar case can be made for areas with identical political and economic institutions, such as the different counties within the American cities of St. Louis or
Chicago, or the different parts of northern and southern Italy, where there are sharply contrasting pockets of extreme poverty and extreme wealth and areas of violent crime and obedience to the rule of law. Instead, both regional economic inequality and the failures or success
stories of nations that have attempted industrialization could be explained by the specific
development strategies and industrial policies adopted, rather than by the political institutions
per se, as we point out later for Ireland and Mexico.
Within the neoclassical growth model framework, Lucas (2000) and Tamura (1996) claim
that by adding the different rates of technology diffusion, one can explain income variation
across countries. Hsieh and Klenow (2010) find that 50 to 70 percent of income differences
across countries can be accounted for by variations in resource misallocations, as measured
by differences in the dispersion of the marginal product of capital (MPK). Such resource misallocation reduces aggregate total factor productivity (TFP) and, hence, national income. So,
low TFP (characterized largely by a misallocation of resources such as capital) signals high
production inefficiencies. However, this theory is incomplete because a wide dispersion of
MPK across firms can itself be the result of economic development. As the economy evolves
from an agrarian society to an industrial society, the agricultural sector with nearly identical
backward technologies across farm households bifurcates into a traditional rural sector and a
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modern industrial sector. Although the industrial sector has a much higher MPK than the
rural sector, the overall economy is far more productive than the original backward society
before the bifurcation. That is, middle-income countries tend to have a wider income dispersion than poor countries while still having higher TFP levels. The dispersion will shrink only
after all sectors of the economy are fully industrialized.
Therefore, if barriers to technology spillovers exist, developing countries can still grow
while failing to converge to the living standards of the developed world. The fundamental
question remains: Why do these barriers exist such that advanced technologies are not rapidly
adopted by developing countries? There is no consensus answer. On one hand, the institutional theory is highly inadequate because even nations that adopted radical political and
economic reforms following the Washington consensus have remained stagnant for decades
(such as many Latin American countries after the 1980s). On the other hand, the endogenous
growth theory can hardly explain why poor nations choose not to accumulate human capital.
And the dispersion theory simply describes (or measures) the outcome of the barriers of technology spillovers. Furthermore, technology is not free and is embedded in fixed tangible capital; thus, fixed investment is necessary to adopt new technologies. But investment requires
savings, which are hard to accumulate when income levels are low and goods sales are limited
by anarchic markets.
The implication is that policies that help create markets, attract FDI, and promote domestic
saving and exports of manufactured goods are more likely to overcome the barriers of technology transfers. Based on this insight, Wen (2015) uses case studies based on China and the
history of the Industrial Revolution to argue for a new stage theory (NST) of economic development, suggesting that (i) institutions are endogenous and (ii) industrialization requires the
creation of a mass market to support mass production. Furthermore, the division of labor and
formation of economic organizations are limited by the extent of the market (as per Smith,
1776), which in turn is extremely costly to create and can be created only sequentially through
several key stages—at any of which countries can get stuck. In particular, Wen (2015) attributes both the low-income trap and the middle-income trap to government failures in market
creation at critical junctures of industrialization. For example, a country will be stuck in the
low-income trap when its market size is too small (or market transaction costs are too large)
to spur the formation of proto-industries beyond artisan workshops. And a country will be
stuck in the middle-income trap if its market size is not large enough (or market transaction
costs are not low enough) to support modern heavy industries or make capital-intensive heavy
industries profitable. An example that supports this theory is that of the Asian Tigers, which
were able to escape both the low-income and middle-income traps because of their governments’ immense help in continuous market creation to support profitable operations of laborintensive industries (in their early low-income development stage) and capital-intensive
industries (in their later middle-income development stages). The NST also argues that China’s
growth miracle since its economic reform in 1978 has been driven not by technological adoption per se, but by government-led continuous market creation through a series of industrial
policies.14
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Ireland and Mexico
We investigate further the issue of why some countries have failed to climb the income
ladder and others have succeeded by looking at the diverging cases of Ireland and Mexico.
Both countries maintained a roughly similar level of development in terms of per capita
income as far back as the early 1920s. However, each took dramatically different approaches
to development in the postwar era, leading to different outcomes, especially after the 1980s.
This occurred despite the adoption of political democracy by both nations: Mexico in 1810
and Ireland in 1921.
Ireland’s economy did not experience fast growth between the 1920s and the 1950s
because of anticolonial policies based on the since-discredited strategy of import substitution
industrialization.15 However, since the 1950s, Ireland has used its state capacity developed in
the previous period and adopted industrial policies to gradually open its borders to global
markets to encourage manufacturing exports and attract FDI instead of fully liberalizing its
capital markets all at once. Moreover, special government agencies were created to guide and
steer such foreign investment through preferential policies (subsidies) and proper regulations
to nurture its manufacturing sector. Ireland also increased government spending on infrastructure and public education for all and adopted new tax, fiscal, and monetary policies to
control high government deficits and inflation. In addition, it promoted domestic investment
and targeted its exports to Europe and the United States.16
On the other hand, Mexico had a far more open economy than Ireland between the 1920s
and 1970s but lacked sufficient government discipline to develop its state capacity to steer
the economy. Mexico’s exposure to international oil markets as an oil exporter, as well as the
rapid expansion of public debt in the 1970s, made its economy susceptible to more-liquid
short-term capital flows instead of longer-term foreign investment. Its large government debt
became very expensive after U.S. interest rates were increased drastically to curb inflation,
pushing the Mexican economy into default and prompting a large currency devaluation.
Moreover, Mexico did not invest highly in education, nor did it establish government agencies to design industrial policies to promote both foreign and domestic investment in areas
consistent with Mexico’s comparative advantages. Economic reform and nationalization of
the banking system in the early 1980s prompted investors to look for financing outside the
banking system, thereby changing the financial landscape and failing to stimulate industrial
growth that would invigorate the economy.17
Comparing the divergent growth paths of Mexico and Ireland in the twentieth century
suggests that state capacity and proper industrial policies are critical in explaining the issue,
rather than differences in political institutions or vast interests of local monopolies per se.
Contrary to what the Solow growth model suggests, technology is embedded in tangible capital, which is most likely to originate from the manufacturing sector instead of the agricultural
and natural resource sector or services sector. Hence, advanced technology flows only from
developed nations to developing nations through costly fixed investment in manufacturing.
Financial capital investors from developed countries are typically interested in short-term
capital gains (especially in real estate and natural resources), not necessarily in the foreign
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country’s long-term development. Such types of capital flows should be controlled or regulated—instead of encouraged or unchecked—by the governments of developing countries.
Thus, those countries that can find ways to grow their manufacturing sector through continuous market creation, investment, and exports are more capable of achieving technological
and income convergence to the technology frontier.

CONCLUSION
In this article, we examine relative low- and middle-income traps, which we define as situations in which income levels relative to the United States remain constantly low with no
clear sign of convergence. This perspective is important because even the poorest economies
continue to grow at some positive rate each year; but unless lower-income economies persistently grow at a rate faster than the developed economies, they will not be able to catch up.
We show that the relative low-income trap is more persistent over time than the relative
middle-income trap, though the stability of both traps is region-dependent. The cases of Latin
America and Eastern Europe are proof that low-income economies can successfully escape
the relative low-income trap. In particular, Latin American countries must have escaped the
poverty trap before the 1900s since most were at a middle-income range (relative to the United
States) at that point, but the means of achieving this level remain unknown.
To this effect, we point out challenges to the benchmark neoclassical growth theory, which
predicts convergence to the developed world over time: Even in the very long run, the relative
income traps and the issue of nonconvergence are prevalent. Furthermore, we discuss existing
theories with the potential to explain income traps. We note two things: (i) To adopt modern
efficient technologies available in developed nations, the developing nations must first create
the necessary market (including the supply chains and goods distribution networks) to render
such production technologies profitable. (ii) Technologies are embedded in capital, so large
and continuous capital investments are required to adopt frontier technologies from advanced
countries, and such investment requires large and continuous savings. Hence, creating a
modern mass market is extremely costly and time consuming and thus needs to be created
in steps. Therefore, industrial policies designed to help create domestic and international
markets for domestic firms and attract foreign direct investment while promoting domestic
investment, savings, and exports of manufactured goods are more likely to overcome the
barriers of technology adoptions and transfers. n
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NOTES
1

These data are from Table 2.8.2 of the World Bank’s October 2015 update of the World Development Indicators.
The absolute poverty line is defined as the international equivalent of the purchasing power parity of $2 (PPP$2).

2

In addition, the “iron law of convergence” suggests that poor countries can constantly reduce their income gap
with the frontier economies by half every 35 years (see, e.g., Barro, 2015).

3

Per capita income in 2014 was about $54,500 in the United States, $725 in Uganda, $650 in Afghanistan, $437 in
the Democratic Republic of the Congo, $380 in the Central African Republic, and $336 in Burundi, for example.

4

The term “middle-income trap” was first used by Gill and Kharas (2007) in reference to countries that have maintained a middle-income status for decades but have failed to reach a high-income status. This concept has become
increasingly relevant in the face of slower economic growth seen in the developing world.

5

We review the institutional theories of development traps in a later section.

6

Cited in Pintus and Wen (2010, p. 6).

7

We exclude countries with a population smaller than 1 million and those with fewer than 30 observations. We
exclude Middle Eastern countries from the analysis given that most countries in the sample are oil-rich countries
with specific idiosyncrasies about their relative income that are unique to the region.

8

Even though the United States was not the richest country during the 1870s, its income per capita was more than
75 percent that of Great Britain, so it was still a good representative of the developed world. Real GDP per capita
in the United States surpassed that of Great Britain in 1904.

9

Relative per capita income in 2011 was 18.9 percent in China and 8.4 percent in India.

10 As in other studies, the income group thresholds are arbitrary. Therefore, we performed a sensitivity analysis to

check the robustness of the results by changing the low-to-middle and middle-to-high thresholds and found that
our results did not change significantly.
11 A common criticism in the literature is that using long-term average growth is an inadequate approach to deter-

mine if an economy is caught in (or will be able to avoid) an income trap. However, our focus is on the changes, if
any, to another (higher or lower) income group in the long term.
12 Since we compute the transition matrixes using statistical procedures and past data, the observations reflect cases

of countries that have escaped the traps. However, this does not mean that the measure shown is the probability
for each country to escape the trap, as some countries may remain trapped forever.
13 China and Japan are included in the Asian Tigers group, explaining the 33 percent probability of transitioning

from the lower to the middle relative income group in Panel C of Table 4.
14 Although Wen’s (2015) NST connects both the low- and the middle-income traps to developmental stages and

reveals economic mechanisms behind the Industrial Revolution itself, theoretical models built on Wen’s NST are
still lacking. Models proposed to explain the Industrial Revolution are abundant, such as those of Desmet and
Parente (2012), Hansen and Prescott (2002), Stokey (2001), and Yang and Zhu (2013), among others. However,
such neoclassical growth models of the Industrial Revolution still fall short in differentiating and explaining the
low- and middle-income traps, despite claiming to explain the Industrial Revolution based on the assumption of
exogenous technological changes in the agricultural and industrial sectors.
15 Import substitution industrialization (ISI) is a trade and economic policy that advocates replacing foreign imports

with domestic production, especially in manufactured goods. ISI has been advocated since the eighteenth century
by economists such as Friedrich List and Alexander Hamilton. ISI policies became popular after World War II among
socialist countries and Latin American nations with the intention of producing development and self-sufficiency
through the creation of an internal market. ISI works by having the state lead economic development through
nationalization, subsidization of vital industries (mostly heavy industries), increased taxation, and highly protectionist trade policies. ISI was gradually abandoned by developing countries in the 1980s and 1990s because of its
failure to promote persistent growth and the insistence of the International Monetary Fund and World Bank on
their structural adjustment programs of market-driven liberalization. For more details, see
https://en.wikipedia.org/wiki/Import_substitution_industrialization.
16 For a report on Ireland’s development process, see Dorgan (2006).
17 See Hernández-Murillo (2007).
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