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Abstract
This paper evaluates the growth performance of more than 200 economies using a novel synthetic
comparator method designed for macroeconomic analysis. Using this methodology to identify
instances of relatively strong economic performance after the 2008-09 global financial crisis, the
paper asks if determinants of sustained strong (and weak) performance have changed in recent
years. It finds that investment matters more for growth post-crisis, that the negative impact of debtbased financial development predates the crisis, and that economic openness and democracy now
play a greater role in ensuring “average” growth outcomes. Despite concerns about the rise of
populism and time-inconsistent economic policies, the analysis finds no tensions between sustaining
a growth episode for a longer period of time and ensuring “a soft landing”. The method is also able to
identify several intuitive phenomena not captured by simple growth measurements, including the
improvement in the United Kingdom’s performance at the time of its EU accession, a comparative
slowdown in the Arab Spring countries prior to the uprisings, and China’s sustained strong
performance in recent years despite a nominal growth slowdown.
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1. Introduction
The recent growth experiences of advanced economies and emerging markets pose two new
questions that are, at best, partially answered by the previous studies. The first relates to a
changing global economic environment. With concerns being raised about excessive
indebtedness in emerging markets, with populist parties rapidly gaining support across
democracies, with trade growing on average slower than global output and with investment
levels being considerably lower than in the past, have the determinants of sustained strong
growth performance remained unchanged? In particular, has the role of openness to trade,
financial development, democratic institutions and investment changed in the post-crisis
environment?
The second question concerns the perceived shift towards economic populism, whether leftwing or right-wing (Rodrik, 2017). Populism is notable for pursuits of short-run objectives
using policies that undermine fundamentals of long-term growth (see Dornbusch and
Edwards, 1991; Guiso et al., 2017). Such concerns apply broadly to advanced and developing
economies alike. They are often voiced with respect to China – namely, a possibility that
factors that help to sustain exceptional growth performance for longer, such as rapid credit
expansion, may eventually lead to a “hard landing”. Hard landings are problematic even if
they preserve high average growth rates measured over the long term as they may further
entrench populism resulting in a downward growth spiral. Southern and central Europe are
recent examples of reversals strengthening populist sentiment and potentially radically
changing the fabric of local institutions. Furthermore, downturns can have disproportionately
large, lasting negative effects on subsections of the population. In sum, the question is
whether sustaining episodes of strong growth performance for longer increases the risk of a
hard landing.
The field of empirical analysis of long-term economic growth has been the focus of a vast
literature. Various studies examined both the most robust determinants of growth (see, for
instance, Levine and Renelt, 1992, and Sala-i-Martin, 1997) and its individual drivers (for
instance, Mauro, 1995, on corruption and growth or Barro, 2000, on inequality and growth).
A number of studies argued that countries’ growth trajectories were largely shaped by periods
of strong growth and periods of sub-par growth performance – beyond what could be
explained by business cycles (for instance, Pritchett, 2000; Jones and Olken, 2008). Various
studies looked at the sources and role of growth collapses (Rodrik, 1999) and patterns
specific to countries at a particular stage of development, often with a reference to a possible
slowdown at mid-income levels (Aiyar et al., 2013; Eichengreen et al, 2014). Factors that
help countries to extend a growth spell by another year were studied, for instance, by Berg et
al. (2012), while Hong and Tornell (2005) and Reinhart and Rogoff (2014) analysed the
experiences of post-crisis recoveries.
Yet answering the two questions of interest within existing frameworks for analysing growth
episodes is difficult. First, cases of sustained strong growth performance (conventionally
defined) have been rare in the aftermath of the 2008-09 crisis. Second, global structural
breaks in expected growth performance complicate time-independent analysis. By way of
example, most advanced economies have experienced growth slowdowns since around 1973
(Maddison, 1987). Furthermore, the external environment has become a much more
important determinant of growth experiences across countries in recent years (IMF, 2017).
Such time-reliant effects complicate stand-alone country analysis. Lastly, when looking at
hard landings it is important to identify drops in growth that can be expected as economies
grow richer. The negative relationship between GDP per capita and growth rates is perhaps
the most robust in growth literature (Barro, 1991).
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The paper addresses these issues by proposing a new way of looking at episodes of sustained
strong growth by building on the synthetic controls method (Abadie et al. 2003, 2010). As in
synthetic controls analysis, a synthetic counterfactual growth outcome is constructed for a
given economy, using a weighted average of growth rates of a set of control economies.
Unlike the synthetic controls method, which is designed to tackle event studies,1 the approach
in this paper uses a wide array of control economies and a fixed selection of weights, with the
view to make the analysis less sensitive to comparator outliers and to reduce the extent to
which the counterfactual growth may be endogenous to a country’s growth performance.
This paper thus contributes to the literature by suggesting a modification that could be used
for the analysis of cross-country panel datasets. Whereas previous studies use comparison
groups based on either synthetic controls or ad-hoc groups of comparators (for instance, the
United Kingdom versus the G7, Sweden versus Scandinavia), this work standardises the
comparison group design to achieve conformity across time periods and income levels.
The application of the method is illustrated by a set of diverse case studies, as we are able to
identify several intuitive phenomena not captured by simple growth measurements. These
include an improvement in the United Kingdom’s performance at the time of its EU
accession, a comparative slowdown in the Arab Spring countries prior to the wave of
uprisings, and a sustained strong recent performance in China despite decelerating headline
growth.
The method also enables us to identify a number of episodes of sustained strong growth
during 2008-16, which can be contrasted with episodes observed earlier. The identification of
episodes of exceptional or underwhelming growth performance is also based on synthetic
counterfactuals, as we specifically account for the typical concurrent performance of a
country with the corresponding level of income.
The analysis shows that despite lower investment levels and a lower contribution of
manufacturing to GDP, investment has become a stronger, not weaker, predictor of growth
outperformance. Democratic institutions are increasingly associated with fewer growth
outperformances and underperformances – ensuring “average” outcomes in the face of rising
populism. Debt-based financial development is actually negatively associated with
exceptional growth performance, but this relationship well predates the 2008-09 crisis and
has not changed in a statistical sense. In contrast, equity-based financial development has
played an increasingly positive role. Another feature of growth performance in the 21st
century is the lack of a strong association between performance episodes and economic
openness. Yet here, too, the picture is more nuanced: much like democracy, openness to trade
and finance has been playing an increasing role in making periods of sustained poor
performance less likely.
The results indicate little tension, if any, between sustaining growth outperformance episodes
for longer and ensuring a soft landing, at least based on a country’s typical experience over
the past 20 years. To start, longer episodes are more likely to soft-land. Investment and
quality economic institutions are good for both the duration of episode and subsequent
performance; financial openness tends to shorten episodes and lack of domestic savings is an
important predictor of hard landings. Trade openness is good for sustaining episodes and
availability of domestic savings to finance investment is particularly important when it comes
to soft landings after an episode of exceptional growth. While debt finance is negatively
1

Subsequently expanded for looking at sets of similar events (Marazzo and Terzi, 2017).
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associated with the likelihood of outperformance, there is no evidence that it has a major
impact on the duration of episodes or on their aftermaths. On balance, this is a reassuring
message as far as current top outperformers, including China, are concerned. More broadly, it
suggests that, at least to date, instances of exceptional economic performance have been
underpinned by strong fundamentals rather than dynamically inconsistent policies.
The rest of the paper is structured as follows. Section 2 provides an overview of the literature
on growth spells. Section 3 discusses the construction of synthetic counterfactuals and
episodes of sustained growth outperformance. Section 4 examines the determinants of recent
outperformance episodes, their duration and the subsequent growth performance. Section 5
illustrates the method using four case studies. Concluding remarks follow.
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2. Analysis of growth spells: a review
A country’s growth over the long run has commonly been evaluated in terms of periods of
strong and weak growth performance. Such episodes have been shown to play a key role in
shaping countries’ long-term income trajectories (see, for instance, Pritchett, 2000).
The literature that studied episodes of strong and weak growth generally reiterated the
importance of the quality of economic and political institutions, openness to trade and greater
sophistication of exports, high investment rates, macroeconomic stability and social cohesion
(Berg et al., 2012; Jerzmanowki, 2005; Jones and Olken, 2008; Hausmann et al. 2005;
Hausmann et al. 2006; Ben-David and Papell 1998; Rodrik, 1999; Lee, 2018).
The debate of recent years questions the current validity of some of the earlier results. In
particular, does openness to trade and financial flows play the same role in the post-crisis
environment? Or did globalisation indeed disappoint (Rodrik and Subramanian, 2009)?
While many studies find a strong link between trade openness and growth (Ben-Davis, 1993;
Frankel and Romer, 1999), this positive relationship has only been around since the 1970s
(Vamvakidis, 2002). The turning point roughly coincides with the time when growth of
international trade started outpacing global output growth.
The role of other factors may also have changed. Is financial development still a driver of
growth (as suggested by Levine, 1997, and a number of other studies) or is it tantamount to
excessive debt (see, for instance, Reinhart and Rogoff, 2010; Reinhart et al., 2012)? Is the
relationship between democracy and growth episodes unchanged at times of the rapid rise of
populism across advanced economies (Rodrik, 2017)? And as investment levels have
declined much further than cyclical factors alone could explain (IMF, 2015), does
accumulation of physical capital remain the key driver of “development miracles” as
suggested by Krugman (1994), Young (1995) and other proponents of the “perspiration”
view of occurrences of exceptional growth performance?
Another important question is whether the perceived rise of economic populism has resulted
in a shift to short-termism when it comes to boosting growth performance (in the spirit of
Dornbusch and Edwards, 1991). Does growth get sustained in the medium term at the
expense of fundamentals of long-run growth? A similar question is often asked in the context
of China, an economy that now accounts for half of the world’s annual growth at purchasing
power parity. Hard landings are problematic even if the average growth over the long term
remains healthy. This is because periods of poor growth may lead to disillusionment in key
economic and political institutions that underpinned the earlier growth spell, resulting in the
rise, or further entrenchment, of populism and reform reversals. The momentum underlying
such reversals may be all the more powerful if the previous growth spell exacerbated
inequality. Higher inequality may be tolerated while the economic pie is growing but
becomes toxic when it comes to dividing a shrinking pie. In these circumstances, an external
shock may trigger a backlash against reforms or even spark armed conflict, leading to periods
of weak growth (Rodrik, 1999).
For these reasons it is insightful to look at what happens “when the music stops” – in the
aftermaths of periods of strong growth performance and if a tension exists between factors
that explain performance following episodes of fast growth and the duration of the episodes
themselves. When it comes to the duration of growth episodes we build on the framework of
Berg et al. (2012).
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The paper contributes to the literature on growth performances by offering a new metric of
growth that identifies a number of intuitive phenomena not captured by simple growth
measurements. The paper then applies this metric to study the characteristics of most recent
growth episodes and their aftermaths. Traditional approaches to the identification of growth
spells typically look at instances where a country’s growth rate rises by, say, 2 percentage
points relative to the preceding period, reaches a certain threshold (such as 3.5 per cent) and
is sustained for a certain number of years (Hausmann et al., 2005, and a number of
subsequent studies). An alternative approach is to look for structural breaks in growth series
(see Ben-David and Papell, 1998; and Berg et al., 2012). While insightful, these methods
have various limitations. In particular they tend to emphasise absolute growth over relative
growth. As a result, they are sensitive to evolving global trends and make it difficult to
compare growth patterns for countries in different income brackets.
As an example, consider the global financial crisis of 2008-09. In 2009, growth averaged -0.2
per cent across countries. Most growth episodes in place as of 2007 would come to an end if
evaluated using standard measures of decelerations or structural breaks. For instance, the
slowdowns in Scandinavian countries were among the mildest in advanced economies yet in
absolute terms their growth in post-crisis years was the worst reading since the 1970s. In
post-crisis years, instances of major increases in growth rates have been few and far between.
Average growth across countries and years was 1.3 percentage points lower in 2008-16 than
before the crisis (see Table 3). Indeed, China could, if anything, be classified as having
experienced a period of weakening growth using any conventional approach. Focusing on
performance relative to similar economies allows us to take account of global trends and
identify sustained periods of strong growth performance that started only recently.
As the method abstracts from specific growth cut-offs it enables us to identify periods of
exceptional growth performance in all income brackets, including for advanced economies.
Any cut-off rate for growth (such as 3.5 per cent) is useful when looking at countries’
convergence experience but largely excludes advanced economies from the analysis.
Another approach that takes into account prevailing growth conditions and countries’ income
levels is the regression framework of Aiyar et al. (2013) who analyse slowdowns in the
middle-income economies by looking at the residuals of growth after controlling for various
country characteristics. The method, however, controls for many “choice” variables such as
the quality of economic institutions or investment levels: in our approach we seek to explain
growth performances with these various variables. In addition, regression analysis imposes a
linear or quasi-linear relationship between income variables and growth or a uniform effect of
the 2008-09 crisis on all economies irrespective of their level of development. The approach
in this paper relaxes these assumptions when evaluating counterfactual growth rates for each
economy.2
A number of studies look at a country’s growth through the prism of the performance of a
suitable comparator (see, for instance, Bosworth and Collins (2008) comparing India with
China). Another extension is to look at the growth impact of a certain event broadening the
universe of comparators. For instance, Abadie and Gardeazabal (2003) examine the Basque
country while Cavallo et al. (2013) look at the aftermaths of natural disasters. Campos et al.
(2014) look at the impact of the EU accession on the member countries by constructing
synthetic counterfactuals for various countries and report a positive impact for all countries
2

Bartram and Grinblatt (2017) show that an OLS regression can be used to produce a synthetic control, taking
into account all relevant factors, and apply this approach to evaluating stock market efficiency.
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bar Greece. Born et al. (2017) apply the methodology to the Brexit vote in the United
Kingdom. Newiak and Willems (2017) and Marazzo and Terzi (2017) discuss modifications
assuming uniform impact of similar interventions (non-financial IMF programmes and
structural reforms, respectively).
The methodology in this paper blends these various approaches. It extends the synthetic
controls method to cover large panel datasets irrespective of specific events while at the same
time preserving generality of comparisons (as opposed to comparative studies of pairs or
small sample of countries). The counterfactuals are then used to define episodes of sustained
growth outperformance or underperformance using criteria conceptually similar to those used
by Hausmann et al. (2005) or Berg et al. (2012).
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3. Defining episodes of relative outperformance and
underperformance
3.1. Synthetic comparators
To analyse our panel data we create a growth counterfactual for each economy and each year,
based on a modified synthetic controls method inspired by the synthetic controls approach of
Abadie et al. (2010). The counterfactuals are based on a comparator economy. For each
economy the comparator is constructed as a weighted average of economies with similar
characteristics, with weights based on the degree of similarity. This method corrects for both
global and income-based growth patterns without imposing many a priori assumptions or
restrictions.
The original synthetic controls method is designed for interpretation of a specific event and
involves constructing a comparator that best approximates the trajectory of the “treated”
economy in the run-up to such an event. Finding the best “pre-event fit” often involves
creating a counterfactual economy based on only a few countries, which can be unreliable in
large, high-variance datasets.
The synthetic comparator method presented in this paper is an attempt at creating a
counterfactual more suited for large panel data sets and a time period of interest rather than a
specific event. Compared with synthetic controls, the method trades accuracy of baseline fit
for breadth of application and robustness.
Developing the comparator growth rate can be summarised in two steps. First, all economies’
degrees of similarity to the primary economy are ranked through the use of a score function.
Second, these economies’ growth rates are weighted using a fixed set of weights to find a
comparator growth value. This approach can be easily generalised to incorporate different
score functions or sets of weights.
To achieve greater robustness to non-normality of distribution of growth rates, outliers and
changes in comparators from year to year, the method draws on rank weighting. Such
procedures are known to be more efficient in the presence of outliers and preserve around 95
per cent of efficiency of ordinary least squares (OLS) estimators when all OLS assumptions
are satisfied (for instance, Jureckova, 1971; Hettmansperger and McKean, 1998). For any
given country A in any given year t a bilateral score is calculated with respect to all other
countries based on GDP per capita expressed in constant international 2011 US dollars (y)
and population in millions of people (Pop).
𝑆𝑐𝑜𝑟𝑒𝐴,𝐵,𝑡 = 𝑎𝑏𝑠(𝑦𝐴,𝑡 − 𝑦𝐵,𝑡 )/𝑙𝑜𝑔(𝑃𝑜𝑝𝐵,𝑡 + 1)

(1)

This represents a variant of weighted Wilcoxon estimates (see Wilcoxon, 1945; Litchfield
and Wilcoxon, 1949; Terpstra et al., 2001) that achieves a balance between treating equally
experiences of countries and experiences of all individuals across countries. We sort potential
comparator countries from smallest to largest score, essentially ranking countries by
difference in GDP per capita to country A, with countries with large populations additionally
ranked higher. The calculation further excludes outliers with rates of growth or contraction of
output above 20 per cent.
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It is worthwhile briefly discussing the choice of the functional form. The method is akin to
constructing a fixed-weight price index function (albeit without quantities) and, as with the
price index problem, the choice of the score function is important yet there is no theoretical
optimum. Consequently, the chosen function is as simple as possible. Greater weight given to
larger economies through the use of the population term also reduces sensitivity to inclusion
of very small economies where data are often less consistent. While the selected score
function was a result of extensive testing, we do not rule out the possibility of employing
more appropriate functions.
To reduce sensitivity of results to the choice of the score function and increase the robustness
of findings to potential outliers, we use rank-based fixed weighting.3 In particular, all
countries are given weights based on their rank as described in Table 1. These are derived by
evaluating the index number on a normal distribution, normalised in a way that all weights
add up to one. The standard deviation, 6.65, is chosen to set the value of the 15th weight at 1
per cent. This ensures a wide array of weights and minimises the effect of intrinsic GDP
variability in any one country on the estimated counterfactual growth. No single country has
a weight above 13 per cent. The weighted average growth is calculated based on up to 50
comparators, although contributions of countries ranked 30 and higher are negligible.
Table 1: Comparator economy weighting (for weights above 0.3 per cent)

Rank

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

12.62
12.20
11.53
10.65
9.62
8.50
7.33
6.19
5.11

Rank

Weight (%)
10
11
12
13
14
15
16
17
18

4.12
3.25
2.51
1.89
1.39
1.00
0.71
0.49
0.33

Rank

Weight (%)
19
20
21
22
23
24
25
26
27

0.22
0.14
0.09
0.05
0.03
0.02
0.01
0.01
0.003

Source: Authors’ calculations.
Note: Up to 50 countries included in each synthetic control group, weights below 27 are not shown.

Table 2 illustrates the application of the method to Sweden in 2016 (whose performance is
compared with a weighted average of those of Australia, Germany, TaipeI China, the
Netherlands, Denmark and a number of other economies). While most reference territories in
Sweden’s case are advanced economies, a country like Vietnam is effectively compared with
other middle-income economies, and Djibouti with other low-income developing countries.

3

In the absence of rank weighting, the choice of the score function matters, particularly in cases where two
economies happen to have very similar metrics (such as GDP per capita).
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Table 2: Example – synthetic comparator for Sweden in 2016

Rank Comparator

GDP, %

1 Australia
2 Germany
3 Taipei China
4 Netherlands
5 Austria
6 Denmark
7 Canada
8 United States
9 Oman
10 Bahrain
…
…
30 Israel
Total

Weight, %
2.47
1.78
1.40
2.09
1.48
1.13
1.43
1.62
3.05
2.85
…
4.00

Contribution, %

12.62
12.20
11.53
10.65
9.62
8.50
7.33
6.19
5.11
4.12
…
0.00

0.31
0.22
0.16
0.22
0.14
0.10
0.10
0.10
0.16
0.12
…
0.00

100.00

1.81%

Source: Authors’ calculations based on IMF data.
Note: Comparators ranked 11 and below are included but not shown.

Rank weights are somewhat arbitrary, as a theoretical solution to the problem of optimal
weights for growth comparators over various time periods is not readily available. At the
same time, using rank-based weighting and a large number of comparator countries with
similar weights produces a method robust to shocks and outlier performances. While any
single estimate of counterfactual growth path must be approached with caution, big-picture
trends that emerge are fairly intuitive, as discussed in section 5.
The method applied here to GDP growth can be generalised to any outcome variable
measured in a broadly comparable way – such as CO2 emissions per capita, investment rates,
credit-to-GDP ratios – yielding country and year specific counterfactuals depending on global
trends and a country’s income level. An illustration of such an application is later given for
accumulation of capital stock during outperformance episodes.
3.2. Measure of performance
We define relative performance (Perf) of an economy in a given year as a deviation of an
economy’s real output from the output that a synthetic comparator would have achieved in
that year based on the observed rate of growth (git) and the estimated counterfactual growth
cgit:
1+𝑔

𝑃𝑒𝑟𝑓𝑖𝑡 = 1+𝑐𝑔𝑖𝑡 − 1

(2)

𝑖𝑡

For example, if Kenya grew at 6.0 per cent in 2016, while its comparator grew 4.5 per cent,
Kenya’s growth performance is 0.014 = 1.4 per cent (calculated as 1.06/1.045 – 1). A
performance above zero is a comparative success. This is reinforced by the average
performance in the dataset being almost exactly zero (compared with an average growth of
around 4 per cent).
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To calculate an economy’s compound performance over several years, one can multiply
deviations from the growth of the synthetic comparator in each year. For instance, if an
economy achieved a performance of 2 per cent for 8 years running, it cumulatively
outperformed the comparator by 17 per cent (calculated as 1.02^8 – 1). In other words, at the
end of 8 years the economy’s output is 17 per cent higher than could be expected based on
the growth rates of its synthetic comparator.
3.3. Defining episodes of relative outperformance and underperformance
Following a common approach in the literature, episodes of strong relative growth
performance (Out) are those that last for eight years or longer. We impose two additional
conditions typical in the literature: on the minimum size of outperformance and its
consistency. In particular, (1) performance (from the beginning to the end of an episode)
averages at least 1 per cent per annum and (2) outperformance is achieved in at least 90 per
cent of the years that constitute an episode, rounded down. For example, over a 20-year
episode an economy must achieve a cumulative outperformance of 22 per cent or higher and
outperform in 18 to 20 individual years. Episodes are identified in a way that they do not
overlap (if overlapping episodes qualify, the one starting earlier takes precedence). Episodes
of relative underperformance (Under) are defined symmetrically, based on the same criteria.
Altogether the dataset contains 137 episodes of growth outperformance, of which 74 were
active during the recent period (1995-2016). Of the 138 recorded episodes of growth
underperformance, 58 were running during the 1995-2016 period. Table 3 presents basic
characteristics of these episodes such as duration and cumulative performance during the
episode while the next section discusses selected episodes in greater detail and lists the most
remarkable episodes of growth outperformance.
Table 3: Characteristics of outperformance and underperformance episodes

Mean

St. dev.

Median

Min

Max

Outperformance
Cumulative performance, pp
Length, years
Performance over 5 years post-episode
Performance over 8 years post-episode

128.9
15.46
-6.47
-6.61

497.0
9.34
11.96
17.09

39.7
12
-5.38
-5.83

10.18
8
-40.66
-71.53

951.67
65
39.94
54.33

Underperformance
Cumulative performance, pp
Length, years
Performance over 5 years post-episode
Performance over 8 years post-episode

-34.20
13.72
6.73
3.06

18.19
6.17
30.11
26.45

-30.96
12
2.73
0.41

-89.42
8
-58.26
-87.07

-8.06
36
304.70
173.88

Source: Authors’ calculations based on IMF data.
Note: Performance is defined relative to synthetic comparator. Comparator group is recalculated for
each economy every year.

The minimum length requirement results in a natural attrition of episodes during the postcrisis years as no episode can start in 2010 or later. Prior to that, the unconditional likelihood
of an episode of outperformance hovers around 36 per cent but drops below 22 per cent by
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2016. To circumvent this problem we use forecasts made by the International Monetary Fund
in the 2017 World Economic Outlook. If future years are included when identifying episodes,
the incidence of outperformances remains broadly constant (at 34 per cent in 2017). The
forecasts are only used to define the episodes and are excluded from the regression analysis.
3.4. Data
Our dataset is a merged variant of the IMF’s World Economic Outlook database (WEO), the
Penn World Tables 9.1 (Penn), World Development Indicators (WDI) data, relevant Global
Financial Data (GFD) data, World Bank Governance Indicators (WBGI) data, the Chinn-Ito
index of financial openness, and the Barro-Lee database (Barro and Lee, 2013).
The dataset is an unbalanced panel covering the period 1950-2016 and a total of 213
economies with at least one measurement of GDP in PPP-adjusted constant 2011
international dollars, and an average of 155 observations of GDP per year (rising from 54 in
1950 to 201 in 2014). GDP values are taken from the Penn tables and WEO data. WEO GDP
numbers are converted to PPP-adjusted constant 2011 international dollars, and the data
series are merged, with preference given to WEO numbers. Table 4 summarises descriptive
statistics for selected variables.
Table 4: Descriptive statistics for selected variables

Mean

St. dev.

Median

Min

Max

Annual real GDP growth, 1995-2007, %
Annual real GDP growth, 2008-2016, %
Growth performance, % points

4.4
3.1
0.05

4.3
4.5
4.1

4.3
3.3
0.01

-24.8
-66.7
-64.6

53.1
25.5
41.5

Investment, % of GDP
Current account, % of GDP
Infrastructure (LPI index)
Economic institutions (WGI4)
Political institutions (WGI2)
Old-age dependency
Secondary education, %
Trade openness, % of GDP
Capital account openness, index
GDP per capita, constant PPP
Credit to private sector, % of GDP
Stock market capitalisation, % of GDP

23.3
-1.8
2.73
0.10
-0.02
61.6
43.1
67.8
0.58
16,813
52.6
54.9

7.3
8.3
0.71
0.95
0.86
18.4
20.0
44.1
0.37
16,985
47.3
93.8

22.6
-2.2
2.50
-0.15
-0.12
55.4
43.0
57.0
0.70
10,530
36.1
31.1

2.7
-65.0
1.27
-1.90
-2.19
16.5
2.0
7.8
0.00
649
0.2
0.01

69.6
51.1
4.44
2.20
1.70
113.9
89.0
419.5
1.00
109,032
312.2
1,086.3

Source: Authors’ calculations.
Note: Summary statistics are based on the observations included in the regression analysis.

3.5. Remarkable episodes of relative outperformance and underperformance
The largest and longest episodes of out- and underperformance episodes (by cumulative
magnitude of performance) are summarised in Table 5. The ranking of the largest episodes is
topped by China (since 1962, 951 per cent), Botswana, Taipei China, South Korea and
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Singapore (729 per cent). While the Asian Tigers occupy many top spots, the first 10
positions also feature representatives of Africa, the Caribbean, the Indian Ocean and the Gulf
Cooperation Council, indicating that the geography of top performers is wider than
commonly perceived.
Table 5: Top 10 episodes of relative outperformance and underperformance

Top outperformances by size
N Country

Years

1 China
2 Botswana
3 Taipei China
4 South Korea
5 Singapore
6 Turks and Caicos
7 Maldives
8 Thailand
9 Oman
10 Cayman I.

1962-2016
1961-1999
1952-2016
1961-2003
1961-2014
1971-2012
1974-2008
1954-1999
1974-1997
1972-2002

Top underperformances by size

Length Size
55
39
65
43
54
42
35
46
24
31

951.7
933.9
928.4
842.3
729.3
705.9
503.1
422.2
396.6
379.5

Longest outperformances
N Country

Years

1 Taipei China
2 China
3 Singapore
4 Thailand
5 South Korea
6 Turks and Caicos
7 Botswana
8 Laos
8 India
10 Vietnam

1952-2016
1962-2016
1961-2014
1954-1999
1961-2003
1971-2012
1961-1999
1980-2016
1980-2016
1981-2016

N Country

Years

1 Liberia
2 Montserrat
3 Zimbabwe
4 Moldova
5 Congo, DR
6 Sierra Leone
7 Tajikistan
8 Haiti
9 Djibouti
10 CAR

1986-1996
1991-2011
1995-2009
1991-2002
1981-2002
1982-1999
1991-2001
1981-2016
1971-2002
1990-2014

Length Size
11
21
15
12
22
18
11
36
32
25

-89.4
-84.1
-79.9
-78.6
-76.3
-74.8
-74.2
-73.7
-73.4
-71.2

Longest underperformances

Length Size
65
55
54
46
43
42
39
37
37
36

928.4
951.7
729.3
422.2
842.3
705.9
933.9
137.2
121.6
120.2

N Country

Years

1 Haiti
1 Italy
3 Burundi
4 Madagascar
5 Comoros
6 Djibouti
7 Tonga
7 Cameroon
7 Barbados
10 UK

1981-2016
1981-2016
1982-2016
1969-2002
1984-2016
1971-2002
1987-2016
1987-2016
1987-2016
1951-1977

Length Size
36
36
35
34
33
32
30
30
30
27

-73.7
-34.0
-58.6
-66.1
-55.1
-73.4
-57.6
-54.2
-44.2
-46.3

Source: Authors’ calculations.
Note: Outperformance is calculated relative to the growth achieved by a synthetic control. Synthetic
control group is based on GDP per capita and population and is updated each year.

In the top 10 underperformance episodes, value added was reduced by more than 70 per cent
relative to what could be expected based on comparators’ growth. These instances include
Liberia, on the back of civil war, whereby the economy became only 11 per cent of its
“expected” size; Montserrat following the volcanic eruption that destroyed its biggest city,
Plymouth; and Zimbabwe’s episode of HIV epidemics and hyperinflation as well as a couple
of transition recessions in the former Soviet republics, several other African economies and
Haiti. Greece’s ongoing malaise (-36 per cent) ranks third among the advanced economies
and 77th overall.
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By episode length, the most remarkable performances include several Asian economies as
well as Turks and Caicos Islands. The longest continued episodes of underperformance (at 36
years) are Italy’s (discussed above) and Haiti’s (also since 1981).
More episodes of outperformance end in 2008-09 than in an average year but the spike is
fairly modest, suggesting that economies that did well before the global financial crisis on
average also weathered the crisis better than their peers in relative terms. Central and eastern
Europe, with its large current account deficits, is an exception in this regard, accounting for
five out of nine outperformance episodes that came to an end with the 2008-09 crisis.
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4. Determinants of relative performance
We investigate the determinants of outperformance episodes in an unbalanced panel of 201
economies. The dependent variable is an existence of an outperformance episode in a given
country in a given year. We first focus on cross-country variation using a panel probit model
with random effects. In addition, we estimate a fixed-effects linear probability model and a
fixed-effects logit model. The fixed-effect models are estimated on a smaller sample of
countries that experienced an outperformance episode in some years but not in others. The
identification in this case comes from within-country differences in variables of interest
during times of outperformance and times of ordinary performance. The exercise is then
repeated for episodes of underperformance.
4.1. Are recent growth episodes different?
We first ask whether factors that help countries enjoy growth outperformance have recently
changed. To shed light on this issue, the basic specification is augmented with interaction
terms between the selected variables of interest (X) and the dummy variable for the period
2008-16 (RECENT) as well as the dummy variable for the earlier years (D). Z denotes
covariates that are not interacted with time period dummies, to preserve degrees of freedom
(in cases where differences between periods are not expected a priori and not observed
empirically). In particular, we estimate the following specifications for the probability of
observing outperformance in a given country in a given year:
P(Outit = 1) = Ф (α + β1Xit*Dit + β2Xit*RECENTit + λZit + ηi + εit)

(3)

P(Underit = 1) = Ф (α + β1Xit*Dit + β2Xit*RECENTit + λZit + ηi + εit)

(4)

The background estimates for the entire sample (reported in Table 6) suggest that higher
investment-to-GDP ratios are strongly associated with a higher likelihood of growth
outperformance, in line with the “perspiration” view of economic miracles. They are also
associated with a lower likelihood of experiencing a prolonged period of underperformance
(see results in Table 7). The effect is sizeable: a one standard deviation increase in the rate of
investment (7.3 percentage points of GDP) is associated with an approximately 15 percentage
point increase in the likelihood of sustained outperformance. This result is consistent with
many earlier studies: for instance, investment is the most robust predictor of strong growth in
the analysis of Levine and Renelt (1992).
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Table 6: Differences in determinants of outperformances, by periods
(2)
LPM FE
Pre-2007 Post-2008

(3)
(4)
Logit FE
Logit FE
All
Pre-2007 Post-2008

0.021*** 0.018*** 0.025***
(0.003)
(0.003)
(0.003)
(0.018)**

0.178*** 0.161*** 0.273***
(0.029)
(0.032)
(0.042)
(0.003)***

0.011***
(0.002)

0.012***
(0.002)

0.102***
(0.022)

0.120***
(0.023)

Infrastructure (LPI)

0.091
(0.060)

0.075
(0.061)

1.747***
(0.670)

2.096***
(0.737)

Economic institutions (WGI4)

0.127*
(0.068)

0.143* 0.149**
(0.073)
(0.074)
(0.898)

1.500*
(0.768)

1.770** 2.363***
(0.886)
(0.909)
(0.360)

Dependent variable:
Outperformance episode
Investment, % of GDP
(p-va l ue for di fference)

Current account, % of GDP

(1)
LPM FE
All

(p-va l ue for di fference)

Political institutions (WGI2)
(p-va l ue for di fference)

0.122*** 0.136*** 0.092*
(0.046)
(0.050)
(0.053)
(0.289)

1.813*** 2.419*** 1.544**
(0.525)
(0.587)
(0.616)
(0.075)*

Old-age dependency

0.000
(0.002)

0.004
(0.003)

-0.035
(0.031)

-0.001
(0.034)

Education
(% secondary completed)

0.004*
(0.002)

0.004*
(0.002)

0.039
(0.025)

0.031
(0.027)

Trade openness, % of GDP

0.001
(0.001)

0.001
0.001
(0.001)
(0.001)
(0.616)

0.006
(0.007)

0.008
0.01
(0.008)
(0.008)
(0.669)

-0.047
(0.054)

-0.033
-0.081
(0.058)
(0.071)
(0.465)

-0.319
(0.554)

0.272 -2.495***
(0.600)
(0.829)
(0.001)***

-0.092
(0.084)

-0.225**
(0.094)

0.666
(0.880)

-0.083
(0.986)

(p-va l ue for di fference)

Capital account openness, index
(p-va l ue for di fference)

GDP per capita,
constant PPP, log
Credit to private sector
% of GDP
(p-va l ue for di fference)

Stock market capitalisation
% of GDP

-0.001*** -0.001* -0.001**
(0.000)
(0.001)
(0.001)
(0.378)
0.000**
(0.000)

0.000*
0.000
(0.000)
(0.000)
(0.750)

Yes
1767
97

Yes
1767
97

(p-va l ue for di fference)

Time fixed effects
N observations
N groups

-0.028*** -0.027*** -0.024***
(0.006)
(0.007)
(0.008)
(0.678)
0.019*** 0.019*** 0.013*
(0.005)
(0.006)
(0.007)
(0.403)
Yes
969
51

Yes
969
51

Source: Authors’ calculations.
Note: Robust standard errors in parentheses. *, **, *** denote statistical significance at the 10 per
cent, 5 per cent and 1 per cent levels, respectively. Columns (2) and (4) include interaction terms
between selected variables and time period dummies. All regressions include time fixed effects.
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Table 7: Differences in determinants of underperformances, by periods

Dependent variable:
Underperformance episode
Investment, % of GDP

(1)
LPM FE
All

(2)
LPM FE
Pre-2007 Post-2008

(3)
(4)
Logit FE
Logit FE
All
Pre-2007 Post-2008

-0.008*** -0.009*** -0.006**
(0.002) (0.002) (0.003)
(0.165)

-0.119** -0.153*** -0.036
(0.048) (0.052) (0.072)
(0.087)*

Current account, % of GDP

-0.008***
(0.002)

-0.008***
(0.002)

-0.147***
(0.037)

-0.174***
(0.039)

Infrastructure (LPI)

-0.148***
(0.050)

-0.165***
(0.052)

-3.203***
(1.077)

-2.053*
(1.160)

Economic institutions (WGI4)

-0.284*** -0.301*** -0.225***
(0.057) (0.061) (0.062)
(0.055)*

-4.440*** -5.349*** -3.947***
(1.198) (1.347) (1.361)
(0.070)*

-0.159*** -0.146*** -0.198***
(0.039) (0.042) (0.045)
(0.137)

-1.605** -0.938
-1.927**
(0.699) (0.794) (0.857)
(0.145)

Old-age dependency

-0.001
(0.002)

0.001
(0.002)

-0.051
(0.040)

-0.078
(0.050)

Education
(% secondary completed)

0.001
(0.002)

0.001
(0.002)

-0.056*
(0.031)

-0.051
(0.032)

Trade openness, % of GDP

-0.000
(0.001)

(p-va l ue for di fference)

(p-va l ue for di fference)

Political institutions (WGI2)
(p-va l ue for di fference)

(p-va l ue for di fference)

Capital account openness,
index

-0.000
-0.000
(0.001) (0.001)
(0.353)

-0.028** -0.035** -0.025*
(0.012) (0.014) (0.014)
(0.287)

(p-va l ue for di fference)

-0.100** -0.068
-0.197***
(0.045) (0.048) (0.060)
(0.020)**

-2.082** -2.475** -3.157**
(0.911) (1.046) (1.296)
(0.572)

GDP per capita,
constant PPP, log

-0.030
(0.070)

-5.226***
(1.714)

Credit to private sector
% of GDP
(p-va l ue for di fference)

0.002*** 0.002*** 0.001***
(0.000) (0.000) (0.000)
(0.070)*

0.072*** 0.068*** 0.076***
(0.012) (0.012) (0.016)
(0.469)

Stock market capitalisation
% of GDP

0.000
(0.000)

-0.004
(0.002)

(p-va l ue for di fference)

N observations
N groups

1767
97

-0.111
(0.079)

0.000
-0.000
(0.000) (0.000)
(0.267)
1767
97

696
37

-4.671***
(1.804)

-0.004
-0.026***
(0.002) (0.008)
(0.007)***
696
37

Source: Authors’ calculations.
Note: Robust standard errors in parentheses. *, **, *** denote statistical significance at the 10 per
cent, 5 per cent and 1 per cent levels, respectively. Columns (2) and (4) include interaction terms
between selected variables and time period dummies. All regressions include time fixed effects.

What is interesting is that lower levels of investment globally appear to strengthen rather than
weaken the link between investment and growth performance during the post-crisis years.
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The differences reported in Table 6 (columns 2 and 4) are statistically significant at the 5 per
cent or higher level. This also holds across countries when estimating probit random effects
models (reported in the Annex).
Given the increasing role of investment in explaining growth outperformance episodes it is
useful to zoom in on a typical profile of capital accumulation at the start and at the end of
growth outperformance episodes (depicted in Chart 1). The measure of investment here is
similar to the measure of growth – namely, capital accumulation outperformance relative to a
synthetic comparator, defined in exactly the same way as with respect to growth
performance.
Chart 1: Relative capital stock growth performance during GDP growth outperformance
episodes, percentage points
Start

End
0

%

%

Capital stock
outperformance

2

0

%

%
2

-1

Capital stock
outperformance

-1

Current account
(rhs)

-2

-2

1

1

-3

-3

Current account
(rhs)

-4

-4
0

0

-5

-5

-1

-6
-5

-4

-3

-2

-1

0

1

2

3

4

5

-1

6

-6
-6

Years after episode starts

-5

-4

-3

-2

-1

0

1

2

3

4

5

Years after episode ends

Source: Authors’ calculations based on IMF and PWT data.
Note: Relative capital stock performance is calculated using modified synthetic controls method based
on the same comparators as GDP growth. Year zero is the start/end of an episode of growth
outperformance.

At the start of an outperformance episode, investment typically responds to an improving
outlook – in other words, a surge in investment does not typically precede a growth episode.
The speed of capital stock accumulation quickly drops back to its baseline level at the end of
a growth episode. This is consistent with Jones and Olken (2008) who note that growth
episodes tend to start with increased openness to trade, leading to higher levels of investment,
and end with a decline in investment. This profile tentatively suggests that reforms boosting
economic openness or the quality of economic institutions may have indirect effects on
growth outperformance by catalysing investment booms in addition to any direct effects
captured in regressions.
The likelihood of outperformance further increases (and the likelihood of underperformance
declines) if higher investment levels are financed by domestic savings and, correspondingly,
current account deficits are smaller (Tables 6 and 7). A one standard deviation improvement
in the current account balance is associated with an 8 percentage point higher likelihood of
persistent outperformance. Chart 1 further indicates that current account deficits do not
normally increase significantly at the start of outperformance episodes as increases in
investment are financed using domestic savings, consistent with Buera and Shin (2017) who
show that savings tend to rise faster than investment following liberalisation reforms.
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Higher-quality infrastructure (proxied by higher values of the Logistics Performance Index,
LPI, compiled by the World Bank) is associated with a lower likelihood of sustained
underperformance. Within countries, improvements in infrastructure are also associated with
increased likelihood of outperformance, although the relationship across countries appears to
be weaker.
The nature of the relationship between democracy and growth nexus is much debated. Barro
(1996), for instance, finds no relationship while Acemoglu et al. (2014) find a positive impact
of democratic transitions (our baseline results are closest to these findings). Besley and
Mueller (2017) further argue that democracies help avoid volatility and extreme outcomes
rather than affect average performance. This is consistent with our findings for the most
recent time period when the checks-and-balances function of political institutions appears to
help steer the economy towards average (mediocre) outcomes. In general, we find that
higher-quality economic institutions (reflected in the average of the Worldwide Governance
Indicators or rule of law, control of corruption, government effectiveness and regulatory
quality; see Kaufmann et al., 2009) are generally associated with a higher likelihood of
outperformance and a lower likelihood of underperformance – both across countries and
within countries (outperformances tend to be recorded during periods when economic
institutions are stronger). The same pattern is seen for the quality of political institutions
proxied by the average of the Worldwide Governance Indicators of voice and accountability
and political stability and lack of violence. At the same time, these relationships weakened
during the post-crisis years characterised by the rise of right-wing and left-wing populism.
There is evidence that openness to finance (proxied by the Chinn-Ito index; Chinn and Ito,
2006) is associated with a lower likelihood of underperformance and countries are more
likely to underperform when their economies are more closed to trade, as reflected in lower
international trade-to-GDP ratios. In recent years, the link between greater financial openness
and lower likelihood of underperformance strengthened, although financial openness also
became associated with a significantly lower likelihood of outperformance. This suggests that
the increased growth volatility and greater indebtedness associated with financial openness
started outweighing its positive impact via increased access to foreign savings and financing
of global value chains.
Episodes of sustained outperformances or underperformance are less likely to be observed in
richer economies while demographic and education variables are only occasionally
statistically significant with expected signs.
Financial development is a significant predictor of outperformances and underperformances
both in random-effects specifications and within countries, but its impact is nuanced. In
particular, higher private sector credit as a percentage of GDP is robustly associated with a
lower likelihood of experiencing a sustained growth outperformance and a higher likelihood
of growth underperformance. The opposite is true of equity markets development, as
reflected in stock market capitalisation as a percentage of GDP. This points to the negative
effect of indebtedness when it comes to remarkable growth spells.
Unlike in the case of financial openness, the relationships between debt and equity finance
and growth performance appear to predate the 2008-09 financial crisis. They remained
broadly unchanged, except stock market development has become more strongly associated
with a lower likelihood of underperformance.
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4.2. Sustaining episodes for another year versus achieving soft landings
We investigate if a tension exists between sustaining an episode of relatively high growth for
another year and avoiding a hard landing at the end of a high-growth spell – in the same way
as keeping the party going for an extra hour may worsen the hangover the next day.
We start by analysing the duration of spells of growth outperformance following the
approach suggested by Berg et al. (2012). The analysis is based on the Cox conditional
hazard model with time-varying covariates assuming that the hazard parameter follows a
Weibull distribution (Cox and Oakes, 1984).
λ(t) = g(X(t), z)λ0(t) = exp(β[X(t), z])λ0(t)

(5)

Equation (3) estimates the probability of sustaining a growth spell for another year
conditional on the spell having lasted for t years prior and a number of covariates X such as
the investment rate. The construction of spells takes into account the fact that no spell can
end before eight years by definition. The variable capturing the notional start of the spell is its
true start date plus seven years, in a way that a growth episode can end at any time after the
start of the notional spell. Episodes still running as of 2016 are also included and in several
instances countries are included more than once.
A covariate that is estimated with a coefficient of one has no effect on the hazard rate – the
likelihood of a growth episode ending in a given year. Coefficients of more than one indicate
a negative impact on the likelihood of growth being sustained, while coefficients of less than
one correspond to a positive association. The results are reported in Table 8, subtracting one
from all coefficients for ease of comparison with regressions analysing hard and soft
landings.
The hazard ratio – the probability of an episode ending – declines for episode lengths up to
21 years and then starts rising (Chart 2). This pattern is broadly consistent with that reported
by Berg et al. (2012), except our dataset contains a greater number of longer growth spells as
we allow for slowdowns as economies get richer.
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Chart 2: Unconditional hazard ratio

Source: Authors’ calculations.
Note: Based on weighted kernel smoother of the empirical hazard rate; minimum spell length is eight
years.

Higher investment in physical capital makes an episode less likely to end in a given year.
Outperformance episodes are more likely to end when income per capita reaches higher
levels. While trade openness makes the end of an episode somewhat less likely in a given
year, the opposite is true of financial openness, the effect of which is large. This is consistent
with the view that capital controls may be a useful policy instrument for managing the
economic cycle (see Ostry et al., 2011). Higher-quality economic institutions also make an
episode somewhat less likely to end.
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Table 8: Factors that make growth outperformance last and soft-land

Dependent variable
Method

(1)
(2)
(3)
Episode ending in a given year
Cox proportional hazard

Investment
% of GDP

-0.020*** -0.003*
(0.007) (0.002)

(4)

(5)
(6)
Performance post-episode
OLS

-0.003*
(0.002)

-0.001
(0.002)

(7)

0.517**
(0.237)

0.384*** 0.353***
(0.123) (0.127)

0.434**
(0.195)

0.222*
(0.132)

0.173
(0.130)

Current account
% of GDP

-0.003
(0.006)

Infrastructure (LPI)

-0.087
(0.610)

Economic institutions (WGI4)

-0.255
(0.547)

-0.434
(0.273)

-0.517*
(0.271)

0.618
(3.127)

3.165*
(1.700)

3.868**
(1.761)

Political institutions (WGI2)

0.018
(0.421)

0.372
(0.270)

0.431
(0.268)

-1.253
(2.928)

-0.637
(1.546)

-0.525
(1.580)

Old-age dependency

0.000
(0.003)

-0.026
(0.191)

Education (years of schooling)

0.002
(0.002)

0.123
(0.169)

Trade openness,
% of GDP

-0.001*
(0.000)

-0.001** -0.001**
(0.000) (0.000)

-0.009
(0.044)

-0.017
(0.020)

Capital account
openness, index

0.214**
(0.094)

0.106**
(0.054)

0.102*
(0.055)

-3.512
(4.448)

-0.650
(2.389)

GDP per capita,
constant PPP, log

-0.019
(0.050)

0.032*
(0.018)

0.022
(0.016)

-5.655
(3.395)

-3.916** -3.725***
(1.539) (1.295)

Credit to private sector
% of GDP

0.001
(0.001)

0.000
(0.000)

0.045
(0.053)

0.024
(0.036)

Stock market capitalisation
% of GDP

0.000
(0.000)

7.948
(4.854)

-0.034
(0.060)

Cumulative outperformance
over the earlier episode

-0.005***
(0.000)

-0.011
(0.016)

-0.004*** -0.004***
(0.001) (0.001)

Length of the episode

0.258***
(0.091)

0.130
(0.364)

0.185*
(0.101)

0.192**
(0.090)

0.05
138

0.35
37

0.35
62

0.33
64

R2
N observations

448

725

750

Source: Authors’ calculations.
Note: Robust standard errors in parentheses. *, **, *** denote statistical significance at the 10 per
cent, 5 per cent and 1 per cent levels, respectively. Post-episode performance is measured as
cumulative performance over five years. In regressions (1)-(3), deviations from hazard of one are
reported, whereby positive values indicate that higher values of explanatory variable are associated
with a higher likelihood of an episode ending in a given year.
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Post-episode performance
We then turn to the determinants of post-episode performance. To do so, we calculate relative
performance over the five years following each episode of exceptional growth. This measure
of post-episode performance is distributed approximately normally with a mean of -6.5
percentage points and a standard deviation of 12 percentage points. Mean performance over
an eight year period is -6.6 per cent. The weakening of economic performance once an
episode of fast growth comes to an end may be in small part by construction. The way
episodes are identified, the weaker the performance during a certain period, the more likely is
the preceding episode of growth outperformance to end. At the same time, this automatic
reversal effect is modest: economies, on average, recorded performance of 0.4 per cent over 8
years following an episode of weak growth (the definitions are symmetrical).
The constructed measure of post-episode performance (Perfi,t+1/t+6) is regressed on the
average values of explanatory variables during the last five years of an outperformance
episode (Xi,t-5/t) as well as the duration of the episode (Dur) and the magnitude of
outperformance during the entire episode (Perf) using the following specification:
Perfi,t+1/t+6 = α + βXi,t-5/t + λPerfi + μDuri + εi

(6)

The results reported in Table 8 suggest that episodes that last longer tend to experience softer
landings than short-lived bursts of very high growth. This may likely reflect stronger
fundamentals underpinning longer episodes that may not be fully reflected in observed
variables (for example, the quality of human capital or the quality of macroeconomic
frameworks are important but notoriously hard to measure). In contrast, the size of
cumulative outperformance during the episode is strongly negatively associated with postepisode performance.
Controlling for these episode characteristics, higher investment during the end of the episode
is associated with softer landings. Landings are softer if investment during the boom years
was underpinned by domestic savings (and current account balances are correspondingly
larger).
The coefficients on measures of economic institutions are positive, large and statistically
significant in most specifications (the sample of episodes ending between the mid-1990s and
the early 2010s is relatively small, imposing natural constraints on the number of covariates
that can be meaningfully included). The coefficient on democratic institutions (controlling for
economic institutions) is consistently negative but not significant. Richer economies tend to
experience harder landings after outperformance episodes. Financial and economic openness
variables are not strongly correlated with economic outcomes following outperformance
episodes. When the analysis is repeated using the eight-year window for post-episode
performance instead of the five-year window, the results are largely similar. This also holds
for alternative time horizons.
The explanatory power of a similar analysis of underperformance episodes is weak (available
upon request). While this partly reflects a small sample, the results also suggest that
recoveries following underperformance episodes do not exhibit path dependence but respond
to changes driving them.
In sum, there is little tension between sustaining growth outperformance episodes for longer
and ensuring a soft landing. In fact, longer episodes are more likely to soft-land. Investment
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and quality economic institutions are good for both the duration of episode and landings;
financial openness tends to shorten episodes and lack of domestic savings is an important
predictor of hard landings; trade openness is good for sustaining episodes. And while debt
finance is negatively associated with the likelihood of outperformance, there is no evidence
that it has a major impact on the duration of episodes or on their aftermaths. On balance, this
is a reassuring message as far as current top outperformers, including China, are concerned. It
also suggests that, at least over the past 20 years, a typical medium-term growth episode was
underpinned by stronger fundamentals rather than dynamically inconsistent policies.
4.3. Discussion
Most macroeconomic regression analyses designed to find the determinants of GDP growth
are sensitive to the choice of variables included (for instance, Levine and Renelt, 1992). The
issues of omitted variable bias and endogeneity apply to studies of growth episodes, including
ours. Hence the focus on the analysis is on differences in terms of determinants of growth
across time, and differences between episodes that ended in hard landings and those that did
not. These differences are indicative of nuances in the role of various factors.
It is useful to look at these as a package – encompassing the role of various factors in
supporting recent episodes of growth, underpinning growth outperformance for another year
and helping to achieve a soft landing once a growth episode has come to an end. These
dimensions are compared in Table 9 and further discussed in the concluding section.
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Reduces chance of
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likelihood of
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More important post2008

Makes episodes
last longer

Table 9: How do various factors support recent growth episodes?
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+?

+

+?
–?

+
–

+

–

+
+

Source: Authors’ calculations.
Note: Based on regressions reported in Tables 6, 7 and 8 as well as various robustness checks.

Lastly, the paper’s analysis of sustained economic outperformance is not a call to pursue
growth at all cost. GDP is a good metric of economic activity, but any measure of value
added or a measure derived directly from GDP may not be an ideal proxy for a society’s
objective function. While GDP is generally positively correlated with life satisfaction, it is
debated whether a strong connection holds beyond a certain income level (Easterlin, 1974;
Hagerty and Veenhooven, 2003; Stevenson and Wolfers, 2013). For instance, China’s life
satisfaction may have remained stagnant even as the country’s GDP quadrupled during 19902010 (Easterlin et al., 2012).
The change in terms of the impact of globalisation, democratic institutions, finance and other
factors on the ability of countries to achieve and sustain exceptional growth performance at
the country level has been perceptible yet somewhat limited to date. This suggests that
technological change may have affected the distribution of income within economies much
stronger than it did recipes for generating exceptional average income growth.
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5. Case studies
To further illustrate the power of the performance metric in terms of evaluation episodes of
sustained outperformance and underperformance, we discuss four case studies.
5.1. The United Kingdom’s post-war economic performance and EC accession
To understand how trends in terms of relative performance and headline GDP growth may
differ, consider first the post-war growth of the United Kingdom, before and after the
country’s accession to the European Community (the predecessor of the European Union) in
1973.
The United Kingdom’s GDP growth numbers prior and following accession show no clear
trend (Chart 3). The average growth rate in the 20 years preceding accession to the European
Community was 3.1 per cent, while in the following 20 years it was 2.5 per cent. Average
growth, if anything, was slower post-accession.
Chart 3: UK’s relative growth performance, 3-year moving averages

Source: IMF, Penn World Tables and authors’ calculations.
Note: Performance is calculated relative to the growth achieved by a synthetic control. Synthetic
control group is based on GDP per capita and population and is updated each year. Three-year
moving averages shown.

The picture changes when one examines the United Kingdom’s growth performance. During
the 1950s and 1960s France, Germany and other advanced economies with characteristics
similar to the UK’s experienced faster growth on average, reflecting demographic trends,
post-war reconstruction and lower initial per capita incomes. Moving into the 1980s and 90s
these drivers became weaker and growth slowed down. Reflecting this, the UK comparator
first recorded high growth rates that gradually diminished throughout the period. This pattern
stands in stark contrast to the constant average headline growth of the United Kingdom itself.
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In fact, in the years prior to EC accession the United Kingdom experienced a long period of
consistent underperformance, from 1951 to 1977. By the end of this period the UK’s GDP
was around 47 percentage points lower than could be expected based on the performance of
its peers – the greatest cumulative growth deficit of any advanced economy in post-war
history.
In contrast, from the mid-1970s onwards the United Kingdom’s growth performance has
been broadly in line with that of its comparator group (and 2 percentage points a year
stronger than during the earlier period). The turning point in the mid-1970s occurred shortly
after the United Kingdom’s accession to the European Community and around the time of
North Sea oil exploration. Campos et al. (2014) make a similar point about the structural
break around the United Kingdom’s accession to the European Community by focusing on
synthetic counterfactuals to EU accession. The modified synthetic controls method similarly
identifies this break, which would not have been identified by most other methods of coding
episodes of strong and weak growth performance. Born et al. (2017) further show that the
United Kingdom has been underperforming relative to its synthetic control since the June
2016 vote to leave the European Union.
5.2. China’s slowdown versus constant relative performance
In recent years, China has experienced a gradual and prolonged growth slowdown. After
peaking at 14.2 per cent in 2007, China’s growth declined to 6.7 per cent in 2016. This
reading is still high by the standards of emerging markets. Moreover, China’s contribution to
global growth has remained broadly constant since 2011 (at almost 50 per cent), as lower
growth has been offset by the growing size of China’s economy. Yet China’s growth pattern
would be classified as an episode of major deceleration if one looks at the headline growth.
Yet when viewing China’s growth through the lens of relative performance with respect to a
synthetic comparator, the picture is different, with no obvious downturn (Chart 4). China’s
outperformance has been remarkably constant since the mid-1990s, at around 4 per cent, as
its slowdown has been in line with the slowdown that can be expected given the external
environment and China’s rapidly growing per capita income (China’s synthetic comparator is
recalibrated each year and hence tracks the upward trajectory of income in China).
Interestingly, China’s strongest performance (10.2 per cent) since the early 1990s is recorded
in 2009 when China was to a lesser extent affected by the 2008-09 crisis. This leaves open
the question as to whether China’s current episode of exceptional performance, the largest
and longest in post-war history, will end with a soft or hard landing.
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Chart 4: China’s relative growth performance, 1978-2016, in per cent
Growth overperformance
China's GDP growth
Comparator's GDP growth

16
14

China

12
10

China's
comparator

8
6
4
2
0
-2

1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Source: IMF, Penn World Tables and authors’ calculations.
Note: Performance is calculated relative to the growth achieved by a synthetic control. Synthetic
control group is based on GDP per capita and population and is updated each year.

5.3. Italy’s stagnation
By way of example of sustained underperformance of an advanced economy, consider Italy’s
growth since 1980. The Italian stagnation in the new millennium has been widely covered in
the media and policy analysis, with some of the blame often attributed to the introduction of
the euro (see Papadia, 2017, for a discussion).
The modified synthetic controls approach reveals that Italy’s poor performance started
significantly earlier and the economy has consistently underperformed almost every year
since 1981 (Chart 5). While performance has deteriorated further in recent years, the main
structural break in terms of performance occurred at the start of the 1980s.
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Chart 5: Italy’s relative growth performance, 1976-2016, in per cent
10
8

Growth underperformance
Growth overperformance
Italy's GDP growth
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-2
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-6
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Source: IMF, Penn World Tables and authors’ calculations.
Note: Performance is calculated relative to the growth achieved by a synthetic control. Synthetic
control group is based on GDP per capita and population and is updated each year.

The three episodes highlight the fact that GDP growth of, say, 3.5 per cent (a common
benchmark in the studies of growth spells) could be seen as a success, a routine occurrence or
a failure depending on the circumstances and the country in question. The modified synthetic
controls method helps to make consistent judgements when it comes to interpreting growth.
5.4. The Arab Spring countries
Growth performance calculus also provides additional insights into growth trajectories of the
Arab countries. In general, growth numbers are seen as poor predictors of the Arab Spring
uprisings of 2011 that started in Tunisia and spread to several countries in the region (see
World Bank, 2015). Indeed, Egypt grew faster, on average, during the decade preceding the
Arab Spring (2001-10) than during the previous decade (1991-2000, see Table 10). This is
also true, on average, for the group comprising Egypt, Libya, Syria, Tunisia and Yemen –
countries where the Arab Spring led to a change in regime or a protracted armed conflict.
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Table 10: Average economic growth and growth performance in selected countries

1991-2000
Growth Perf.
Egypt
Lybia
Syria
Tunisia
Yemen

2001-10
Growth Perf.

Difference in
Growth Perf.

2011-17
Growth Perf.

4.4
0.5
4.9
4.9
5.7

1.6
-2.2
1.9
1.9
2.1

4.9
4.3
4.5
4.4
4.3

0.1
1.4
-1.4
-0.4
-1.8

0.5
3.8
-0.4
-0.5
-1.4

-1.5
3.6
-3.3
-2.3
-4.0

3.3
-6.0
-7.1
1.6
-6.5

-0.4
-9.4
-11.6
-2.4
-11.1

Average

4.1

1.1

4.5

-0.4

0.4

-1.5

-2.9

-7.0

Algeria
Bahrain
Jordan
Morocco
Saudi Arabia

1.8
4.6
4.8
3.1
2.7

-0.1
1.7
1.7
-0.3
0.0

3.9
5.4
6.3
5.0
3.4

-1.0
3.4
1.5
-1.2
1.5

2.1
0.8
1.6
1.9
0.8

-0.9
1.7
-0.2
-0.8
1.5

3.0
3.4
2.4
3.7
4.0

-0.9
1.4
-1.4
-0.1
1.9

Average

3.4

0.6

4.8

0.8

1.4

0.2

3.3

0.2

Source: IMF, Penn World Tables and authors’ calculations.
Note: Performance is calculated relative to the growth achieved by a synthetic control. Synthetic
control group is based on GDP per capita and population and is updated each year.

However, the relative performance of the same group of countries actually weakened
significantly in the 2000s relative to the 1990s, by 1.5 percentage points (and by more than 2
percentage points for Syria, Tunisia and Yemen). In the 1990s the countries in the region on
average outperformed comparators. But fairly closed economic models with generous energy
subsidies and growing rent-seeking behaviour proved increasingly outdated. They performed
worse in the 2000s as globalisation advanced, energy prices rose and other economies gained
preferential access to the European markets at levels matching or exceeding those enjoyed by
North Africa (see Chart 6 for the case of Egypt).
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Chart 6: Egypt’s relative growth performance

Source: IMF, Penn World Tables and authors’ calculations.
Note: Performance is calculated relative to the growth achieved by a synthetic control. Synthetic
control group is based on GDP per capita and population and is updated each year.

In contrast, economies where the Arab Spring movement did not result in a regime change
(bottom part of Table 10), on average, performed relatively better during the 2000s. That
being said, the average performance of Arab countries outside the Gulf Cooperation Council
(GCC) weakened in the 21st century. Up until 2000, countries experienced a roughly equal
number of years in episodes of strong and weak growth performance (Table 11). This balance
has turned negative since 2000, in part reflecting slower progress in terms of strengthening
institutions and building infrastructure compared with East Asia, emerging Europe and part
of Latin America (consistent with the empirical analysis below). In GCC countries, in
contrast, performance strengthened somewhat, helped by higher oil prices and solid
macroeconomic policy frameworks.
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Table 11: Episodes of growth outperformance and underperformance in the Arab countries,
Iran and Turkey

Country
Algeria
Comoros
Djibouti
Egypt
Iraq
Jordan
Lebanon
Libya
Mauritania
Morocco
Sudan
Syria
Tunisia
Yemen

Balance of years in over/under-perf
Overall
Pre-2000 Since 2001
10
-19
-30
13
9
3
8
-9
-17
0
-5
-13
11
-3

21
-3
-30
8
0
1
8
-6
-15
0
5
-8
22
11

-11
-16
0
5
9
2
0
-3
-2
0
-10
-5
-11
-14

Non-GCC Arab

-3

1

-4

Bahrain
Kuwait
Oman
Qatar
Saudi Arabia
UAE
Turkey
Iran

21
11
35
29
13
19
11
5

5
3
24
13
0
13
4
2

16
8
11
16
13
6
7
3

GCC, Turkey, Iran

18

8

10

Episodes of
Outperformance Underperformance
65-85
04-14
70-83
84-16
?15-16
71-02
93-03, ?15-16
08-16
77-83, 98-09 69-76, 84-91, 10-16
91-98
92-04
77-91, ?15-16
96-03
95-06
77-87, 90-01
90-01

04-16
73-87, 07-16
05-16
02-16

96-16
98-08
74-97, 06-16
71-78, 96-16
03-15
71-82, ?11-16
81-93, 10-16
65-77, ?14-16

61-69
78-88

Source: IMF, Penn World Tables and authors’ calculations.
Note: Outperformance is calculated relative to the growth achieved by a synthetic control. Synthetic
control group is based on GDP per capita and population and is updated each year.

32

6. Conclusion
This paper proposed a modified synthetic controls methodology to identify prolonged
episodes of growth outperformance and growth underperformance in a large country-year
panel dataset. The method evaluates countries’ performance relative to their peers. This
method enables us to identify growth outperformance episodes in the aftermath of the 200809 financial crisis. Many of the episodes of sustained outperformance identified this way
would have been treated as instances of sharp deceleration using alternative methods of
recording growth spells. In fact, the proposed method identifies several intuitive phenomena
not captured by simple growth measurements, including the improvement in the United
Kingdom’s performance at the time of its EU accession, a comparative slowdown in the Arab
Spring countries prior to the uprisings, and China’s sustained strong performance in recent
years despite a growth slowdown.
The newly-constructed database of growth enables us to address two related questions:
whether drivers of strong growth outperformance or underperformance have changed in
recent years and whether a tension has been building up between sustaining periods of strong
growth for longer and subsequent economic performance. Such a tension could be driven, for
instance, by the dynamically inconsistent nature of economic populism.
The analysis shows that despite lower investment levels and lower contribution of
manufacturing to GDP, investment has become a stronger, not weaker, predictor of growth
outperformance. It also makes growth episodes last longer and softens the landing after an
episode comes to an end. This is consistent with the “perspiration” view of economic
development where investment in physical capital can explain many of the miracles (see, for
instance, Krugman, 1994, and Young, 1995).
Democratic institutions are increasingly associated with fewer growth outperformances and
underperformances – ensuring “average” outcomes in the face of rising populism.
Historically, higher-quality institutions, as measured by the World Bank’s governance
indicators, were associated with a higher likelihood and greater length of sustained growth
outperformances as well as softer landings.
Debt-based financial development has actually played a negative role when it comes to
episodes of exceptional growth performance. This relationship well predates the 2008-09
crisis, however, and has not changed in a statistical sense. In contrast, equity-based financial
development has played an increasingly positive role. And development of equity markets, in
turn, relies heavily on mature institutions that protect minority shareholder rights and
underpin good corporate governance.
Another feature of growth in the 21st century is the weakening of its association with
economic openness. In fact, openness to finance contributes to cutting episodes of economic
outperformance short. Yet here, too, the picture is more nuanced: much like democracy,
openness to trade and finance has been playing an increasing role in making periods of
sustained poor performance less likely. Furthermore, reforms boosting economic openness or
the quality of economic institutions may have indirect effects on growth outperformance by
catalysing investment booms in addition to any direct effects captured in regressions.
Do the findings of long-term studies of growth largely inspired by the economies’ fortunes in
the 1960s through to the 1990s still apply? The analysis suggests that such questions are fair
as determinants of sustained growth outperformance evolve.
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Growth since the global financial crisis has its distinctive features – but not always in the way
commonly described. The fundamentals such as investment, domestic savings and
improvements in economic institutions that underpinned Asian miracles matter more, not
less. Longer episodes of outperformance are more likely to soft land, with little tensions, if
any, between making episodes last and ensuring a soft landing. While the negative aspects of
debt-based financial development came to the forefront of policy debate after the 2008-09
global financial crisis, the relationship itself well predates 2008 and in fact has not changed
around the crisis in a statistical sense. And while the role of democratic institutions and
economic openness has indeed become more nuanced, these factors help to avoid protracted
spells of underperformance, more so than before.
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Annex
Table A1: Difference in determinants of outperformance and underperformance, cross-country
estimates
(1)
(2)
Outperformance episode
All
Pre-2007 Post-2008

(3)
(4)
Underperformance episode
All
Pre-2007 Post-2008

0.125*** 0.103*** 0.174***
(0.015) (0.017) (0.022)
(0.001)***

-0.115*** -0.127*** -0.088***
(0.023) (0.027) (0.030)
(0.234)

0.060***
(0.012)

0.068***
(0.012)

-0.093***
(0.019)

-0.105***
(0.020)

Infrastructure (LPI)

0.287
(0.331)

0.257
(0.360)

-1.050**
(0.471)

-0.714
(0.496)

Economic institutions (WGI4)

0.613
(0.373)

0.651
1.100**
(0.417) (0.452)
(0.180)

Dependent variable:

Investment, % of GDP
(p-va l ue for di fference)

Current account, % of GDP

(p-va l ue for di fference)

Political institutions (WGI2)

-2.452*** -3.052*** -2.000***
(0.549) (0.614) (0.652)
(0.012)**

0.564** 0.804*** 0.354
(0.265) (0.304) (0.318)
(0.094)*

-0.268
(0.337)

0.093
-0.587
(0.391) (0.423)
(0.070)*

Old-age dependency

-0.010
(0.014)

-0.001
(0.016)

-0.026
(0.019)

-0.039*
(0.022)

Education
(% secondary completed)

0.010
(0.011)

0.005
(0.012)

-0.013
(0.014)

-0.011
(0.014)

Trade openness, % of GDP

0.002
(0.003)

0.004
0.004
(0.004) (0.004)
(0.091)*

-0.007
(0.006)

-0.012*
-0.007
(0.007) (0.006)
(0.296)

-0.110
(0.292)

0.194 -1.204***
(0.320) (0.438)
(0.001)***

-0.541
(0.356)

-0.716*
(0.382)

(p-va l ue for di fference)

(p-va l ue for di fference)

Capital account openness, index
(p-va l ue for di fference)

GDP per capita,
constant PPP, log
Credit to private sector
% of GDP
(p-va l ue for di fference)

Stock market capitalisation
% of GDP
(p-va l ue for di fference)

N observations
N groups

-0.015*** -0.012*** -0.015***
(0.003) (0.004) (0.004)
(0.488)
0.006*** 0.006** 0.005*
(0.002) (0.002) (0.003)
(0.667)
1767
97

1767
97

-1.297*** -1.355** -2.068***
(0.464) (0.540) (0.641)
(0.256)
0.342
(0.488)

0.174
(0.529)

0.035*** 0.034*** 0.039***
(0.005) (0.006) (0.007)
(0.450)
-0.002*
(0.001)

-0.002 -0.015***
(0.002) (0.004)
(0.001)***

1767
97

1767
97

Source: Authors’ calculations.
Note: Estimated by probit random effects, robust standard errors in parentheses. *, **, *** denote
statistical significance at the 10 per cent, 5 per cent and 1 per cent levels, respectively. Columns (2)
and (4) include interaction terms between selected variables and time period dummies. All
regressions include time fixed effects.
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