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FIGURE 3.5.1 Reform spurts and setbacks

Progress in reforms has been mixed since 2014, with
some evidence that the pace of governance reforms has
accelerated more than that of business climate reforms.

A. Worldwide Governance Indicators: Number of reform
spurts and setbacks
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B. Doing Business indicators: Number of reform spurts
and setbacks
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Source: World Bank.

Note: A detailed methodology is available in Annex 3.5.

A. For Worldwide Governance Indicators, reform events are defined as two-
standard-error changes in one of four Worldwide Governance Indicators for
136 EMDEs and 38 advanced economies during 1996-2015.

B. For Doing Business indicators, reform events are defined as two-standard-
deviation changes in distance to frontier in one of ten Doing Business
indicators in 127 EMDEs and 34 advanced economies during the same
period during 2002-17.

Click here to download data and charts.

BOX 3.5 Productivity and investment growth during reforms (continued)

least two standard deviation over two years.® Details of the
methodology are described in Annex 3.5.

Progress in reforms has been mixed since 2014, with some
evidence that the pace of governance reforms has
accelerated more than that of business climate reforms.
Over 2014-15 (the last available data), governance reform
spurts have become more common while reform setbacks
have become less common compared to the immediate
post-crisis period (Figure 3.5.1). In 2015, for the first time
global spurts
outnumbered reform setbacks. For business climate

since  the financial ~ crisis, reform
reforms, however, a surge in reform spurts in 2015-16 was
largely offset by a surge in reform setbacks. As a result,
while reform spurts have continued to outnumber
setbacks, the pace of net improvements has not accelerated
compared to the immediate post-crisis period (Figure
3.5.1). Around reform episodes, potential TFP and
investment growth has tended to be higher than during
“normal” years.

e Reform spurts reflected in Worldwide Governance
Indicators were, on average, associated with about 1
percentage point higher TFP growth globally and
somewhat more in EMDE:s during the spurt (Figure
3.5.2).7 Investment growth was 9 percentage points
higher during the average reform spurt and about 2
percentage points lower during the average reform
setback.

¢ When reform spurts reflected in Doing Business
indicators exceeded reform setbacks, TFP growth
typically rose by 0.2 percentage point among EMDE:s.
During these episodes investment growth in EMDEs
was about 1.6 percentage points above that in
“normal” years (Figure 3.5.2).

The local projections model suggests that the effects of
governance reform spurts and setbacks build over time.

6 This yields 44 events in 127 EMDEs and 34 advanced economies
during 2002-17. The sample for potential TFP growth is smaller so there
are no setbacks identified in the case of Doing Business among this smaller
sample.

7 For comparison, using industry-level data, Bourles et al. (2013)
estimate that a removal of all anti-competitive regulations in upstream
industries might have raised TFP growth by 1.7 percentage points per
year in the average OECD country during 1995-2007. Dabla-Norris et
al. (2015) estimate that the full elimination of labor and product market
distortions would lift TFP in 13 advanced economies by 3.8-19.5
percent. Studies of aggregate growth find better business climates are
associated with 1 percentage point higher actual growth in EMDEs or 0.8
percentage point higher per capita growth in a broader sample of
countries (Didier et al. 2015; Divanbeigi and Ramalho 2015).


http://pubdocs.worldbank.org/en/394111515685245137/GEP-Jan-2018-Ch3-Box-Figure-3-5-1.xlsx
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BOX 3.5 Productivity and investment growth during reforms (concluded)

FIGURE 3.5.2 Potential TFP and investment growth around reform spurts and setbacks

Reform spurts were, on average, associated with a statistically significant 0.1 percentage point per year increase in TFP
growth above its “normal-year” average (0.8 percent) and 2.8-3.5 percentage points per year increase in investment growth
above its “normal-year” average (6.4 percent) two-four years after the reform spurts.

A. Average change in potential TFP B. Average change in potential TFP C. Change in potential TFP growth 2-4
growth around Worldwide Governance growth around Doing Business reforms years after reform episodes
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Source: World Bank staff estimates.

Note. TFP growth refers to potential TFP growth, as estimated in Annex 3.1. A detailed methodology is available in Annex 3.5.

A. B. D. E. Simple averages of potential TFP (A and B) and investment (D and E) growth during reform spurts and setbacks (minus simple average potential TFP and
investment growth outside such episodes) for all countries (“Global”) or for EMDEs only (‘EMDE”). For Worldwide Governance Indicators (A and D), based on an event
study of statistically significant 247 reform events—defined as two-standard-error changes in one of four Worldwide Governance Indicators—for 136 EMDEs and 38
advanced economies during 1996-2015. For Doing Business indicators (B and E), based on an event study of 44 reform events—defined as two-standard-deviation
change in one of ten Doing Business Indicators—in 127 EMDEs and 34 advanced economies during the same period during 2002-17. TFP data not available for the 4
reform setback events in Doing Business indicators (A).

C. F. Regression coefficients of potential TFP (C) and investment (F) growth on dummies for structural reform spurts and setbacks—defined as two-standard-error
changes in one of four Worldwide Governance Indicators—from local projections model for lags of two and four years, for a sample of 136 EMDEs and 38 advanced
economies during 1996-2015. Vertical bars show 90 percent confidence interval.

Click here to download data and charts.

Typically, while it takes four years for growth dividends to  and about 2.7 percentage points per year below two years

materialize after governance reform spurts, the adverse  after reform setbacks.
impact of reform setbacks materializes faster (within about _
two years) and is less persistent for governance reform Conclusion

setbacks. Potential TFP growth is, on average, about 0.1
percentage point per year above its “normal-year” average
(0.8 percent) four years after reform spurts and about 0.2
percentage point per year below two years after setbacks. . . o .
I h i promises sizable dividends for both productivity growth
nvestment growth is, on average, about 2.8-3.5 .
; -« » and investment.
percentage points per year above its “normal-year” average
(6.4 percent) two-four years after governance reform spurts

Governance reforms have accelerated over the past three
years while mixed progress has been made on business
climate reforms. A renewed boost to both types of reforms


http://pubdocs.worldbank.org/en/493821515685246347/GEP-Jan-2018-Ch3-Box-Figure-3-5-2.xlsx
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2017). This can partly be attributed to weak
managerial  capabilities. ~ Better  education,
especially if combined with greater competition,
can induce an upgrading of managerial skills that
can foster more ambitious innovations.

An event study suggests that major reform
episodes are followed by higher potential TFP
growth and investment growth over several years,
and conversely for major reform reversals. Major
reform packages are defined as those that
significantly improve governance (proxied by
Worldwide Governance Indicators) or business
climates (proxied by Doing Business indicators).
Four years after governance reform spurts in
advanced economies and EMDEs, potential TFP
growth was about 0.1 percentage per year above
the average in years without spurts (0.8 percent)
and investment growth was about 2.8-3.5 percent-
age points per year above its average in years
without spurts (6.4 percent; Figure 3.9, Box 3.5).
Reform setbacks were followed by slower TFP and
investment growth.

Other reforms, including fiscal structural reforms,
could also yield important productivity dividends.
Several studies have highlighted the long-term
growth dividends of fiscal reforms, especially when
combined with other structural reforms (IMF
2015b). In OECD countries, the growth-
enhancing effects of a budget-neutral shift in
government spending towards health, education,
and transport often becomes apparent after five
years (Barbiero and Cournéde 2013). More
broadly, low- and lower-middle-income countries
with a greater share of non-wage government
spending tend to have higher long-term growth
(Gupta et al. 2005). On the revenue side, also, a
budget-neutral increase in the efficiency of the tax
system could raise long-term growth. Sixty percent
of fiscal reform episodes in 112 countries—such as
switching from labor taxation to consumption
taxation and shifting spending towards health,
education, and infrastructure—were followed by
growth accelerations of more than 1 percentage
point (IMF 2015b). Over the longer-term, fiscal
reforms such as the establishment of fiscal rules
have also proven growth enhancing in EU
countries (Miyazaki 2014; Castro 2011; Afonso
and Jalles 2012).

Reforms for growth: More
important should history
repeat itself

The stylized scenarios above suggest that a
combination of additional investment, better
educational and health outcomes, labor market or
business climate and governance reforms could
stem or even reverse the expected decline in
potential growth over the next decade (Figure
3.9). The human and physical capital and labor
market reform scenarios above are associated with
0.7 percentage point higher EMDE potential
growth. This would more than offset the 0.5-
percentage-point slowdown in EMDE potential
growth expected under the baseline scenario.

However, good policies could be thwarted by bad
luck. If one or several global and country-specific
risks to growth materialize, some EMDEs could
experience a crisis that is associated with deep
output contractions (Chapter 1). Moreover,
historically, the global economy has experienced a
major recession in every decade of the last half-
century (Kose and Terrones 2015). Although
these global recessions were triggered by different
types of shocks, each of them was accompanied by
a financial crisis somewhere. In 1975, oil price
surges coincided with recessions in major
advanced economies and crises in some EMDE:s.
In 1982, monetary policy tightening in major
advanced economies preceded recessions in those
economies and debt crises in many EMDEs. In
1991, an abrupt tightening of credit in the United
States coincided with banking and currency crises
in many European countries. And in 2008-2009,
there were particularly deep financial crises in
major advanced economies. The global economy
slowed significantly during the 1997-98 Asian
Crisis and the 2001 dot-com crash, and these
coincided with recessions in major advanced
economies and some EMDE:s.

If this pattern is any guide, it may not be
unreasonable to anticipate that the global
economy could experience another recession or
slowdown over the next ten years. This could
again be accompanied by financial upheaval in one
or more countries. It is impossible to know when
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and where the next crisis might occur and what
would trigger it, but past crises have often been
associated with severe short-term output losses.
Short-term contractions, in turn, were followed by
highly persistent losses in output levels in both
advanced economies and EMDEs.

A recession would also have lasting effects on
potential growth, in addition to the obvious short-
term output disruptions. Box 3.4 estimates the
impact of severe output contractions on potential
growth over the next 1-5 years. Among 49
EMDEs during 1990-2016, there were 77 such
events and, among 32 advanced economies, 47
such events. Contractions in EMDEs, on average,
lasted 1.3 years and were associated with annual
average growth of -4.4 percent. On average, they
were followed by about 1 percentage point lower
potential growth five years after the event.

What would be the implications of a crisis that
induced a severe recession in the event of another
economic shock during the next decade? Three
stylized scenarios are considered to illustrate the
impact of a possible crisis on potential output: a
baseline scenario consistent with potential growth
prospects for 2018-27, a scenario in which a crisis
triggers a severe recession, and a scenario that
involves a crisis accompanied with a sustained
policy push as described in the previous section.

Under the baseline scenario, EMDE potential
output a decade from now would be 52 percent
above current levels (Figure 3.10). However, in the
crisis scenario, these output gains could be 7
percentage points lower. Crises have at times been
associated with growing inequality and setbacks in

19 In the baseline scenario, EMDE potential growth is assumed to
be 4.3 percent on average over 2018-27. In the crisis scenario,
EMDE potential growth is assumed to fall to 3.8 percent on average
during 2018-27 (3.3 percent during 2021-26 and 4.3 percent
otherwise). In the policy-push-and-crisis scenario, EMDE potential
growth is assumed to average 4.5 percent during 2018-27 (4 percent
on average during 2021-26 and 5 percent otherwise). The stylized
nature of these scenarios implies that the calculation ignores a wide
range of factors that could affect the cost of crises. In particular, the
exercise does not take into account the nature of the crisis that would
determine the severity of its impact; the underlying shock that would
trigger the crisis; the initial conditions that determine an economy’s
vulnerability to shocks; the geographical distribution of costs; or the
likely policy response that could mitigate the impact of the crisis
(Claessens and Kose 2014).

FIGURE 3.10 Growth and crisis scenarios

If one or several global and country-specific risks to growth materialize,
some EMDEs could face a crisis that generates deep output contractions.
Past experience suggests that such a deep recession could reduce
potential growth by about 1 percentage point over half a decade. A
sustained policy push would be needed to reverse such output losses.

A. EMDE potential growth during
contractions

B. Cumulative impulse response of
EMDE potential output growth after
contraction
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Sources: Huidrom, Kose, and Ohnsorge (2016); World Bank; World Economic Outlook, Intemational
Monetary Fund.

A. Contractions are defined as the years of negative output growth from the year after the output peak
to the output trough, as in Huidrom, Kose, and Ohnsorge (2016). Sample includes 44 contraction
events in EMDEs during 1989-2016 (Annex 3.4). Figure shows unweighted averages of potential
growth as estimated by the production function approach during contractions. t=0 denotes the peak
preceding the contraction. 2011-17 is the unweighted average for countries with contraction episodes
after a peak in 2014. Dotted lines indicate interquartile range.

B. Contractions are defined as the years of negative output growth from the year after the output peak
to the output trough, as in Huidrom, Kose, and Ohnsorge (2016). Sample includes yields 44
contraction events in EMDEs during 1989-2016 (Annex 3.4). Figure shows impulse responses from
local projections model (Annex 3.4), over horizons of 1, 3, and 5 years. Dependent variable defined
as cumulative slowdown in potential growth after a contraction event using the baseline specification.
Bars show coefficient estimates, vertical lines show 90 percent confidence bands.

C. D. GDP weighted averages. Derived using the production function-based potential growth as
described in Annex 3.1. Baseline scenario as described in Annex 3.1. Policy push scenario assumes
0.5 percentage point increase in global potential growth (0.7 percentage point for EMDE potential
growth) during 2018-27 compared with 2013-17 because of investment boost (0.2 percentage point),
improved human capital (0.2 percentage point) and increased labor supply (0.1 percentage point).
Crisis scenario assumes that potential growth is reduced by 1 percentage point for five years and
then reverts to baseline scenario (“Crisis”) or to policy push scenario (“Policy push and crisis”).

Click here to download data and charts.

development goals (Otker-Robe and Podpiera
2013; Feyen 2009). It would take a decade’s
worth of sustained policy efforts to reverse
potential output losses. Absent a crisis, a similar
policy push could lift EMDE potential output by
11 percentage points over the baseline over the
next decade.

Any reform package has to take into account
several additional considerations.


http://pubdocs.worldbank.org/en/298511515685248768/GEP-Jan-2018-Ch3-Figure-3-10.xlsx
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Synergies. Implementing multiple reforms
simultaneously rather than piecemeal can
generate mutually-reinforcing synergies. For
example, in OECD countries, labor and
product market reforms, FDI, and trade
regulation potentially yield important syner-
gies (OECD 2017). In another example, land,
fiscal, and social benefit reforms yield larger
growth benefits in China when implemented
jointly (Ran et al. 2011). In addition, cross-
country synergies from coordinated reforms
may arise. The potential for growth spillovers
puts a premium on reform efforts in advanced
economies that have large repercussions for
their EMDE trading partners.

Country-specific reform priorities. In practice,
reform priorities differ across countries,
calling for tailored policies (Dabla-Norris
2016). For example, school enrollment and
completion rates in several economies in the
MNA region exceed the EMDE average.
However, education reforms continue to be
needed to address poor scores on international
tests and pervasive skills mismatches in the
labor market (World Bank 2008 and 2013).
Region-specific reform priorities are discussed
in detail in Boxes 2.1-2.6.

e Timing. Reform payoffs may take more time
to materialize than in the stylized scenarios
discussed here. There is some evidence that
reforms have had the largest growth dividends
when they were well-timed—at least in the
context of advanced economies. For example,
labor market reforms may lift growth more
during economic upswings, when job entrants
can more easily find jobs appropriate to their
skills, than downturns (IMF 2016¢).

The current cyclical upswing is an auspicious time
to implement reforms that may yield long-term
gains. There can be no quick fix for reversing the
expected slowdown in potential output growth at
the global level, since it reflects underlying
economic factors that are not susceptible to rapid
change. More importantly, if history repeats itself,
a possible crisis over the next decade may have a
substantial adverse impact on potential growth
prospects. Mitigating pressures from the short-
term risks and long-term headwinds requires the
adoption of appropriate policies over time. A
package that delivers substantial material benefits
at an early date is more likely to be politically
viable, and stands more chance of success in the
long run.
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ANNEX 3.1 Potential output estimates using the production
function approach

The production function approach assumes that
potential output can be captured by a Cobb-
Douglas production function:

Y,= A K L

where Y, is potential output, 4, is potential total
factor productivity (TFP), K, is the potential
capital stock, and Z, is potential employment. To
extend the sample beyond 2014—the latest
available data from Penn World Tables—TFP was
recalculated as the Solow residual of output,
employment (extended using data from Haver
Analytics) and capital (extended using investment
data from Haver Analytics and the perpetual
inventory method). Labor and capital shares are
the within-country averages of those reported in
Penn World Tables. Two of the three components
of potential output—potential TFP and potential
employment—are proxied by the fitted values
from panel regression estimates. The third
component, the contribution of capital to
potential growth, is assumed to be the same as the
contribution of capital to actual growth. This
approach yields an unbalanced panel dataset for
32 advanced economies and 63 EMDE:s for 1992-
2027 (Table 3.1.1).

Capital stock data from Penn World Table 9.0 is
used until the latest available year in the data set
(2014 for most countries in the sample). For
2015-17, investment data are compiled from
national statistics offices and Haver Analyrtics,
while the capital stock is estimated from invest-
ment data by the perpetual inventory method
using historical average depreciation rates.!

Estimating potential total factor productivity

Potential TFP growth is defined as the fitted value
of a panel fixed effects regression for 37 advanced
economies and 74 EMDEs for 1983-2017 of
Hodrick Prescott-filtered trend of actual TFP

'Implicitly, this approach does not account for the possibility that
inefficient investment is written off during downturns but depreciates
only gradually. Hence, it may overstate the capital stock during
downturns.

growth (the Solow residual) on determinants of
productivity. These include GDP per capita
relative to advanced education
(secondary school completion rate), the working-
age share of the population, and the five-year
moving average real investment growth (as in
Abiad, Leigh, and Mody 2007; Bijsterbosch and
Kolasa 2010; Turner et al. 2016; Feyrer 2007).2
To allow for nonlinearities in the productivity
dividends from education, schooling is interacted
with a dummy for schooling in the bottom two-
thirds across the sample. A dummy for commodity
exporters between the period 2003-07 captures the
impact of credit boom in commodity exporters.

economies,

dt]?]i,t: p+ a; GDPPEV Cﬂpl’tﬂi)t + ) Wﬂpi)t

. . bottom two-thirds
+ a3 education;, + @y education;,* f’dz‘iim v

+ Qs deeb;, + ag dinv;,+ &,

where difp is the logarithmic first difference of
trend TEP, GDP per capita is GDP per capita in
percent of advanced economies per capita GDP,
wap is the working-age share of the population,
education is the percent share of the population
who completed secondary school, dinv is the five-
year moving average real investment growth,
A bpreom mwo-thirds 36 o dummy variable taking the value of
1 if the secondary completion rate is in the bottom
two-thirds of the distribution, and deeb is a
dummy variable taking the value 1 if the country
is a commodity exporter for the period 2003-07.

The data were compiled using UN Population
Statistics (for population growth, the working-age
share of the population), Barro and Lee (for

World
Development Indicators (for GDP per capita

secondary  school completion), the
relative to the advanced economies, and life

expectancy), and Haver Analytics (for investment).

2The results are robust to using GDP per capita instead of GDP
per capita in percent of advanced-economy GDP per capita. GDP
per capita relative to a frontier (advanced economies) is used here to
proxy the catch-up effect highlighted in the literature on stochastic
frontier analysis (Growiec et al. 2015).
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The results are broadly in line with the existing
literature (Annex Table 3.1.2). TFP growth slows
as per capita incomes converge toward advanced-
economy levels (Barro and Sala-i-Martin 1997). A
younger and better-educated population and
accelerated investment lift TFP growth. However,
the effect of education diminishes as education
levels rise toward advanced-economy levels (Kato
2016; Benhabib and Spiegel 1994 and 2005; Coe,
Helpman, and Hoffmaister 1997). As a result, the
coefficient on secondary school completion rates is
only significant for countries with completion
rates below the top third.

Estimating labor force participation rates

Potential employment is defined as the product of
the working-age population and the fitted value of
age- and gender-specific regressions of labor force
participation rates (/fp7,,,) on their structural
determinants (X,,,) and controlling for cohort
effects, fixed effects, and the state of the business
cycle, defined as the deviation of the logarithm of
real GDP from the Hodrick-Prescott-filtered
trend. The vector X, , includes gender-specific
education outcomes (secondary and tertiary
completion and enrollment rates), age-specific
fertility rates and life expectancy. The vector C,,,
includes all the control variables.

g]%r%g»f = aﬂ,g + ﬂﬂ,g)(a,g,t + }/Ll,g)(ﬂ,g,t* demde

+ 6;1,g Ca,g,t t&gt

Data on the working-age population comes from
the UN Population Statistics Database. Data for
age- and gender-specific labor force participation
rates are available from Key Indicators of the Labor
Market (KILM) of the ILO Population Statistics
Database for 1990-2016 for up to 35 advanced
economies and 133 EMDEs.?> Completion rates of
secondary and tertiary education are from Barro
and Lee (2013); age-specific fertility rate and life
expectancy are from the UN’s World Population
Projections database; gender-specific secondary and
tertiary school enrollment rates are from the World

3This is an unbalanced sample because some of the exogenous
variables are not available for the full period for all countries.
However, the regression results are robust to restricting the sample to
the balanced panel with fully available data.

Development Indicators.* The results are broadly in
line with findings in the existing literature (Annex

Table 3.1.3).

Fertility rates. Higher fertility rates reduce labor
force participation of women aged 25-49 years.
This could reflect caregiving for young children or
challenges in rejoining the labor market after
temporary exit (Bloom et al. 2007). Among teen-
age and younger women, fertility rates increase
labor force participation as mothers are more
likely to discontinue their education and partici-
pate in the labor force, at least in advanced
economies (Fletcher and Wolfe 2009; Azevedo,
Lopez-Calva, and Perova 2012; Herrera, Sahn,
and Villa 2016). This effect is more muted in
EMDE:;s, potentially reflecting an earlier average
age of marriage, which tends to reduce female
labor force participation (UN 2012).

Educational ~ enrollment and  attainment.
Educational attainment, in the years when the age
group was at the relevant age, increases
participation rates, except for young men and
women aged 20-24 in EMDEs. The positive
correlation between completion rates and labor
force participation may partly reflect higher
compensation for more educated workers. For the
young age groups in EMDEs, higher secondary
and tertiary educational attainment reduces labor
force participation. This might reflect the lack of
demand for employment in sectors where these
educated workers would expect to be employed,
discouraging them from labor force participation
(Klasen and Pieters 2013). For men aged 50-64
and all workers aged 65 years and older, education
becomes an insignificant determinant of labor
force participation (as in Fallick and Pingle 2007).
Secondary and tertiary enrollment rates in all
relevant  age groups reduce labor force
participation as students devote time to
completing their degree (Linacre 2007; Kinoshita
and Guo 2015; and Tansel 2002).

Life expectancy. Life expectancy is one of the
main determinants of participation for workers

4UN data for life expectancy is for five-year periods so life
expectancy for historical years is used from the World Developing
Indicators database and then spliced with UN World Population
Statistics and Prospects data for the projection years or if the data are
not available in the World Development Indicators database.
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aged 50 and above (Fallick and Pingle 2007). For
the younger ones among them, between the ages
of 50-64, higher life expectancy raises labor force
participation, possibly reflecting the need to
accumulate savings for a longer retirement period
or the positive association between better health
among older workers and higher incomes (Haider
and Loughran 2001). Among those aged 65 years
or older, higher life expectancy increases labor
force participation in advanced economies, but
does not significantly change participation in
EMDE:;. Life expectancy may be a weak proxy for
a healthy old age in EMDEs with less-developed
health care systems or where differences in life
expectancy might mostly reflect differences in
infant mortality (Eggleston and Fuchs 2012). The
effect of life expectancy on labor force
participation of workers aged 65 years or older also
depends on the business cycle. The increased
participation of older workers in a weaker
economy might reflect the increased desire for
part-time positions for this age group when they
are healthier (as proxied by higher life expectancy).
It may also reflect rising employer interest because
this age group, if healthy, can act as a highly
flexible source of employment (Buddelmeyer,
Mourre, and Ward 2004; Baer 2015).

Business cycle.  Labor force participation is
procyclical—albeit less so in EMDEs than in
advanced economies—in most age groups until
the age of 50 and even for men aged above 65.5 As
the working age population increases, the
sensitivity to cyclicality decreases and participation
eventually becomes countercyclical (Duval, Eris,
and Furceri 2011; Balakrishnan et al. 2015). This
may reflect greater ability of more experienced
workers to remain employed or return into
employment after spells of unemployment
(Shimer 2013; Elsby, Hobijnb, and Sahin 2015).
However, participation becomes pro-cyclical again
for workers aged 65 and above as they become
eligible to retire and may be readier to drop out of
the labor force in a weaker economy.

SIn several instances, there were no statistically significant
differences between advanced economies and EMDEs in the
cyclicality of their labor force participation. Hence, the interactions
were omitted from the regressions.

Scenario analysis

Contribution of aging to potential growth. The
contribution of aging to potential growth is
calculated as the difference between actual
potential growth and a counterfactual derived
from an “unchanged demographics” scenario. The
counterfactual scenario is one in which population
shares are fixed at 1998 levels (for historical
contributions) or 2017 levels (for forward-looking
scenarios) in the calculation of labor force
participation rates and TFP growth. All other
variables, including fitted labor force participation
rates for each age group and gender, remain the
same in both scenarios. Hence, aggregated labor
supply differs between the two scenarios only
because different age groups (with different
inclinations to participate in the labor force) have
different population shares.

Baseline scenario. The baseline scenario is one of
“business as usual” in that it assumes that all
policy variables follow their long-term average
trends. The scenario assumes that all population-
related variables (including age and gender
structure of the population, fertility, and life
expectancy) evolve as in the UN Population
Projections under the assumption of median
fertility and normal mortality.6

e Secondary and tertiary enrollment rates by
gender are assumed to grow through the
forecast horizon at their average growth
during 1998-2017 but are capped at 100
percent.  Economy-wide  averages  are
calculated as the population-weighted (2000-
16) average of these gender-specific rates.

e Secondary and tertiary education completion
rates by gender and age group are assumed to
grow at their average rate during 1998-2017.
Economy-wide averages are calculated as the

6UN World Population Prospects defines medium fertility in which
total fertility in all countries eventually converges toward a level of
1.85 children per woman. Under normal mortality, mortality is
projected on the basis of models of life expectancy based on recent
trends in life expectancy by gender. Life expectancy projections are
capped at 100 years.
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population-weighted (2000-16) average of

these gender and group-specific rates.

Cobhort effects are assumed to stay constant at
their latest level throughout the forecast
horizon, starting in 2018.

The investment growth rate is assumed to
remain constant at its longer-term average
throughout the forecast horizon.”

Based on these assumptions about drivers of TFP,
capital stock, and labor supply, potential growth is
estimated using the production function approach
detailed above.

Policy scenarios. The policy scenarios are “best-
on-record” scenarios. Each policy variable is
assumed to rise as much as its biggest ten-year
improvement on record, subject to ceilings.

Meeting investment needs. The investment
growth rate in each country is assumed to rise
by its largest increase in any ten-year period
during 1998-2017.

7 Considering the policy-driven rebalancing away from investment

in China, investment growth rates are assumed to be constant at their
last five-year average (2013-17).

Better human capital. Educational outcome
indicators—secondary and tertiary enrollment
and completion rates—are assumed to rise in
each country by as much as the maximum
improvement over any ten-year period during
1998-2017. Enrollment rates remain capped
at 100 percent. Completion rates are capped
at the maximum across advanced economies
in 2016. Life expectancy is assumed to rise in
ecach country as much as the largest
improvement over any ten-year period during
1998-2017, but not above the median
advanced-economy life expectancy in 2016
(capped at 100 years).

Labor marker reform. For each age group in
each country, female labor force participation
rates are assumed to rise by the largest increase
over any ten-year period during 1998-2017,
but not to exceed male labor force
participation rates in the same age group.
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ANNEX TABLE 3.1.1 Country and year coverage ANNEX TABLE 3.1.2 Regression results
of total factor productivity

. . -0.05***
Argentina  1994-2028  HOMGKONG 4993 5008 Noway ~ 1988-2028 GDF per capita relative to advanced
SAR, China economies (0.000)
Austria 1994-2028 Hungary 1994-2028 Panama 1994-2028 3.95*
Bahrain 20132028 Iceland 1994-2028  Paraguay ~ 1994-2028 Working-age population (0.086)
Barbados  1994-2028 India 1994-2028  Peru 1993-2028 0.003
X X o Secondary completion rate
Belgium 1994-2028 Indonesia 1993-2028 Philippines  1993-2028 (0.766)
Benin 1994-2028 :;2”' Islamic  1994.2028  Poland 1994-2028 Secondary completion rate 0.018™
2 (bottom two-thirds) (0.009)
Botswana 1994-2028 Ireland 1994-2028 Portugal 1994-2028 o
Investment growth 0.058
Brazil 19972028 lIsrael 1994-2028  Russia 1997-2028 (five-year moving average) 0.002)
Bulgaria 1994-2028 Italy 1988-2028 Rwanda 2000-2028 Commodity exporters credit boom 0.43**
Burundi 1994-2028 Jamaica 1994-2028 if:g; 1994-2028 dummy (0.001)
Cameroon  1994-2028 Japan 1988-2028  Senegal 1994-2028 Number of observations 576
Canada 1988-2028 Jordan 1994-2028 Serbia 2004-2028 Number of countries 114
Chile 1994-2028 Kazakhstan 1997-2028 glsngnc 1997-2028
P Within R-squared 0.24
China 1994-2028 Kenya 1994-2028 Slovenia 1996-2028
Korea South Note: Estimated under fixed effects model. P-values are in
Colombia 1994-2028 R t;l' £ 1988-2028 Afri 1993-2028 parentheses. *, **, and *** indicate p-values smaller than 0.05, 0.01,
epublic o rica and 0.001, respectively.
Costa Rica  1994-2028 Kuwait 1994-2028 Spain 1994-2028
Cote d’lvoire  1994-2028 Latvia 1995-2028 Sri Lanka 1994-2028
Croatia 1996-2028 Lesotho 1994-2028 Sudan 2004-2028
Cyprus 1994-2028 Lithuania 2000-2028 Swaziland  1994-2028
Czech
. 1998-2028 Luxembourg 1994-2028 Sweden 1988-2028
Republic
Denmark 1994-2028 Malta 2003-2028 Switzerland 1993-2028
Dominican 5404 5098 Mauritania  2009-2028  Thailand  1994-2028
Republic
Ecuador 1994-2028 Mauritius 1994-2028 Togo 2013-2028
Eg‘épt' Arab  1994.2028  Mexico 1994-2028  Tunisia 1994-2028
Estonia 1996-2028 Moldova 1998-2028 Turkey 1994-2028
Finland 1994-2028 Mongolia 1999-2028 Ukraine 1997-2028
France 1988-2028  Morocco  1994-2028  onited 1988-2028
Kingdom
. United
Gabon 2013-2028 Mozambique 1994-2028 s 1988-2028
tates
Germany 1995-2028 Namibia 2013-2028 Uruguay 1994-2028
Greece 1994-2028  Netherlands 1988-2028 \ég”ezue'a’ 2013-2028

Guatemala  1994-2028 Nicaragua 2013-2028
Honduras 1994-2028 Niger 1994-2028
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ANNEX TABLE 3.1.3 Regression results of labor force participation rates

Female Male Female Male Female Male Female Male Female Male
Fertilit 0.026* 0.072*** -0.007***
y (0.017) (0.000) (0.000)
-0.247***  -0.188***
Secondary enroliment (0.000) (0.000)
. -0.056*** -0.099***
Tertiary enrollment (0.000)  (0.000)
Completion of secondary 0.936™**  0.645*** 0.432***  0.273*** 0.592***  0.044
education (0.000)  (0.000) (0.000) (0.000) (0.000) (0.507)
Completion of tertiary 0.519***  2.002*** 0.510***  0.776*** 1.229***  0.288
education (0.000)  (0.000) (0.000) (0.000) (0.000) (0.086)
Life expectanc 0.4477% 0.930"* 0-108™ 0.225%*
p Yy (0.000)  (0.000) *(0.000) (0.000)
Busiiess arele 19.74***  27.27*** 0.88 21.57*** 3.642** 0.505 -1.056 -0.71 3.823*  62.85*
Y (0.000) (0.000) (0.416)  (0.000) (0.006) (0.061) (0.285)  (0.471) (0.039) (0.024)
Business cycle * life expectanc: -0.078" -0.773"
Y P y (0.008)  (0.042)
I -0.0276* -0.064***
Fertility * EMDE (0.035) (0.000)
Secondary enrollment * EMDE (()61851)
Completion of secondary -0.952*** -0.800***
education * EMDE (0.000)  (0.000)
Completion of tertiary education -0.713**  -2.179***
* EMDE (0.000)  (0.000)
. . -0.079* -0.489***
Life expectancy * EMDE (0.011)  (0.000)
) . -19.98*** -28.53*** -22.88*** -4.353** -51.33
Business cycle * EMDE (0.000)  (0.000) (0.000) (0.002) (0.066)
Business cycle * life expectancy 0.559
* EMDE (0.143)
Joint coefficient of fertility -0.001 0.007 -0.007***
in EMDEs (0.740) (0.127) (0.000)
Joint coefficient of secondary -0.132***  -0.188***
enrollment in EMDEs (0.000) (0.000)
Joint coefficient of secondary -0.016  -0.155"**
education in EMDEs (0.739)  (0.000)
Joint coefficient of tertiary -0.194* 0177
education in EMDEs (0.020)  (0.074)
Joint coefficient of cycle in -0.24 -1.26 -1.31 -0.711
EMDE (0.737) (0.108) (0.273) (0.120)
County-cohort fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Age fixed effects No No No No Yes Yes Yes Yes Yes Yes
Number of observations 3,456 3,617 2,758 2,854 17,349 17,997 11,061 11,097 4,400 4,400
Number of countries 157 164 143 148 149 154 141 141 168 168
Adjusted R-square 0.997 0.997 0.998 0.999 0.997 0.999 0.985 0.993 0.998 0.999

Note: P-values are in parentheses. *, **, and *** indicate p-values smaller than 0.05, 0.01, and 0.001, respectively.
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ANNEX 3.2 Potential output estimates using statistical filters

Univariate filters

A univariate statistical filter decomposes a series y,
into trend and cyclical components. Univariate
filters (UVF) have the advantage of being simple
to implement, since the only data required in the
estimation is y, (here, real GDP). The trend
component is used as a proxy for potential output.
However, the resulting estimates do not ensure
consistency between cyclical output and other
cyclical indicators or between potential output and
its fundamental drivers. Moreover, the so-called
“end-point problem” inherent in purely statistical
techniques often implies significant revisions of
output gaps toward the end of the sample, as new
data becomes available.

Five univariate filters are applied to estimate
potential output: filters based on Hodrick and
Prescott (1997), three band-pass filters (Christiano
and Fitzgerald 2003; Baxter and King 1999;
Butterworth  1930), and the Unobserved
Components Model. Confidence bands for all
univariate filters are based on the confidence bands
estimated by the Unobserved Components Model.

The Hodrick-Prescotr (HP) Afilter

deviations of a series y, from its trend ¢, assuming

minimizes

a degree of smoothness A of the trend.! The three
band-pass filters aim to isolate fluctuations in a
time series which lie in a specific band of
frequencies. They eliminate slow-moving compo-
nents (trend) and very high frequency components
and define the intermediate components as
business cycles. Specifically, the three band-pass
filters differ in their approximations of the optimal
linear filter (also known as the “ideal” band-pass
filter) to deal with finite time series.

o The Baxter and King (BK) filter is a moving
average of the data with symmetric weights on
lags and leads. Therefore, it loses observations
in the beginning and towards the end of the

1A larger A indicates a smoother trend. For 4=0, the trend is equal to
the actual series and for 1—+ 0o the trend is a linear time trend with a
constant growth rate. Typically, the value of A4 is set at 1600 for
quarterly data (Hodrick and Prescott 1997). The trend is estimated

based on past values as well as projected values of the series y, .

sample.? It is particularly well-suited when the
raw series follows a near independent and
identically distributed process (Christiano and
Fitzgerald 1999).

o The Christiano and Fitzgerald (CF) filter is a
one-sided moving average of the data with
weights that minimize the distance between
the approximated and the “ideal” filter. Since
the filter is one-sided, it does not lose
observations towards the end of the sample. It
is most suitable for random-walk series.?

e The Butterworth (BW) filter—widely used in
electrical engineering for signal extraction—
isolates only low-frequency fluctuations, not
high-frequency ones. It is particularly suitable
for series with sharp changes in the underlying
trend.

In contrast to other wunivariate filters, the
Unobserved Components Model does not impose
specific parameter assumptions about the degree of
smoothing, lead and lag windows, or business
cycle frequencies. Instead, it relies on assumptions
about the underlying process followed by output
gaps and potential growth, and is estimated in a

Kalman filter (Harvey 1990):
LY,= LY, + YGAP, (1)
LY,=LY ,+ G+ &Y (2
G=I-10G+1G;+&° (3)
YGAP,= B,YGAP, ;+ BYGAP, ,+ £G4 (4)

where LY is the log of seasonally adjusted quarterly
real GDP, LY the log of potential output, YGAP
the output gap, G, potential output growth, Gss the
steady state growth, and &Y and £C are
independently and identically distributed distur-
bances. Note that the shock &Y shifts the level of

potential output whereas £ is a shock to potential

2This implies a loss of % observations on both ends of the sample,
with a higher & approaching closer to the ideal filter. Baxter and King
(1999) suggest using of % = 3 for annual and quarterly data.

3The Baxter-King and Christiano-Fitzgerald filters require an
assumption about business cycle frequencies. The default business
cycle frequencies used here are 1.5 to 8 years.
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output growth. Equation (3) assumes that
potential growth converges (at a speed of
convergence 7) to its steady level G, after a shock.
The output gap follows a commonly used second-
order autoregressive process (equation 4).

Multivariate filters

The unobserved components model can be
expanded to include additional indicators of
domestic demand pressures to help identify the
output gap (Benes et al. 2015). The most
commonly used indicators are inflation and the
unemployment rate. Specifically, the univariate
model of equations (1)-(4) is augmented with a
Phillips Curve relationship between inflation and
output gaps (equation 5), an Okun’s Law
relationship between unemployment rates and
output gaps (equations 6-9), and a relationship
between capacity utilization and output gaps
(equations 10-13).

Phillips Curve. The Phillips Curve relates inflation
to output gap, controlling for the impact of supply
side shocks such as import prices on domestic
inflation.

nt:pnt—1+(1-p)7tt+l+ (XIYGAPt+AITC;_HI+ 87; (5)

where 7, is quarter-on-quarter inflation at time ¢
and n,™ is import price inflation at time =
Expectations are assumed to be an average of
adaptive and rational expectations, weighted by p.

Okun’s Law. The Okun’s Law relates
unemployment gap UNGAP, (defined as the
difference between the actual unemployment rate
UN, and the
unemployment rate UN, in equation 6) to UN,

the output gap as:

equilibrium  (or  natural)

UNGAP,= UN. - UN, (6)

UNGAP, = YUNGAP, ;- a,YGAP, + gUNGAP (7)

Following Blagrave et al. (2015), the equilibrium
unemployment rate process is specified in
deviation from steady state. Equation (8) specifies
the process for UN, . It implies that following a
shock, the NAIRU converges back to its steady

state value U, according to the parameter 77 and
has a trend component GY which has an
autoregression process (9).

UN, - U,=1(UN,;- U) + GV+ &7 (8)
GtU: TuGtZ + thu 9)

Capacity utilization. Since capacity utilization is
highly pro-cyclical, it can help identify the cyclical
component of output even during jobless
recoveries. Equations (10)-(13) describe the
relation between capacity utilization and output
gaps and the exogenous process for capacity
utilization, where CAPUj is the steady state of
capacity utilization rate.

CAPUGAP,=6CAPUGAP, ; + aGYGAP; + £PueAr (10)

CAPU,= CAPUGAP, + CAPU, (11)

CAPU, - CAPU, = T,(CAPU, ;- CAPU,)

+ GCy gCary

(12)

GC= ¢G5+ 6 (13)

Output gap. To close the model, a process for the
output gap needs to be specified. Inflation and
unemployment might fail to capture all domestic
demand pressures, such as credit or asset price
growth or commodity price cycles. This may lead
to an underestimation of the output gap and an
overestimation of potential output, especially at
the peak of the cycle. Instead of assuming that the
output gap process is exogenous, as in the
traditional multivariate Kalman filter, three
additional indicators are included in the output
gap equation: house price, credit, and commodity
price growth:

YGAP, = B, YGAP 1+ Bohpris (14

+ Bcompr,;+ Pucr.g+ AT
where ¢7, , hpr,, and compr, are cyclical compo-
nents of year-on-year private sector credit
growth deflated by consumer price inflation,
quarterly seasonally-adjusted house prices, and
export-weighted real average commodity prices
respectively.
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Estimation. The model parameters are estimated
using Bayesian techniques and the state variables
are estimated by a Kalman filter algorithm. A key
parameter determining the shape of potential
output is the variance of the output gap relative to
potential growth innovations. The variance of the
innovations €,Y%4” and €,% are set such that the
ratio of the variances matched the typically used
smoothness parameter of the Hodrick-Prescott
filter. All priors for persistence parameters follow a
beta distribution. The priors for the slope of the
Philipps curve a; , the sensitivity of inflation to
import prices 4; , the elasticities of output gap
with respect to house price and credit growth
cycles £, and S, respectively, as well as @, and a;
are set as gamma distributions. The prior for the
elasticity of output gap with respect to commodity
price f; follows a normal distribution to allow for
a potentially negative impact of commodity price
increases in commodity importers. The prior
distributions for all standard deviations are inverse
gamma distributions. The standard deviations of
g, CAPUGAP gnd g,UNGAP jre set as the OLS standard
errors of equations (5) and (9) based on Hodrick-
Prescott-filtered data. Steady state values of
growth, unemployment, and capacity utilization
are calibrated to the sample mean of their
corresponding  HP-filtered series. Confidence
bands are constructed based on the variance
matrix of the smoothed (filtered) estimates of the
state variables provided by the Kalman filter
algorithm. The variance of the state variable is
computed at the posterior mode of the parameters
and does not reflect uncertainty related to model
parameters.

Database

Output gaps and potential growth are estimated
for 15 advanced economies and 23 EMDEs, for
1980Q1-2016Q4 (Annex Table 3.2.1). GDP,

ANNEX FIGURE A3.2.1 Global output gaps

Output gaps implied by univariate filters tend to be narrower than those
estimated by the multivariate filter and tend to have wider confidence
bands.

A. By methodology B. Uncertainty in global output gap
aercent of potential GDP —HPE —BKF Zercent of potential GDP —UCM
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Source: World Bank.

A. Figure defines the global output gaps as the real GDP-weighted average of country-specific output
gaps based on different methodologies—the five univariate filters (HPF, BKF, CFF, BWF, UCM), the
multivariate filter (MVF), and the production function approach (PF). HPF = Hodrick-Prescott filter,
BKF = Baxter-King filter, CFF = Christiano-Fitzgerald filter, BWF = Butterworth filter,

UCM = unobserved components model.

B. Dashed lines “UCM 95% CI” are 95 percent confidence bands of UCM-based estimates. Dotted
lines “MVF 95% CI” are 95 percent confidence bands of MVF-based estimates.

Click here to download data and charts.

inflation, unemployment rates, and capacity
utilization rates are from Haver Analytics. Private
sector credit is from the Bank for International
Settlements (BIS), when available, or International
Financial Statistics when not available from BIS.
House price growth is from Haver Analytics.
Commodity prices are from the World Bank’s
Pink Sheet, and export weights are from UN
Comtrade. For the purposes of this chapter,
country-specific output gaps are aggregated using
real GDP weights at 2010 exchange rates and
prices.

Multivariate filter-based estimates of output gaps
have narrower confidence bands than those of
univariate filters (Figure A.3.2.1). This reflects the
use of additional demand pressure indicators in
the MVF that help identify the output gap more
accurately.
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ANNEX TABLE 3.2.1 Country and year coverage

Country

Sample period

Country

Sample period

Australia
Canada
Denmark
Finland
France
Germany
Italy

Japan

New Zealand
Norway
Spain
Sweden
Switzerland
United Kingdom
United States

1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4

East Asia and Pacific
China

Indonesia

Malaysia

Thailand

Vietnam

Eastern Europe and Central Asia

Bulgaria
Croatia
Hungary
Kazakhstan
Poland
Romania
Russia
Serbia

Turkey

Latin America and Caribbean

Argentina
Bolivia
Brazil
Chile
Colombia
Mexico
Peru

South Asia

India
Sub-Saharan Africa
South Africa

1992Q2-2016Q4
1983Q1-2016Q4
2005Q1-2016Q4
1993Q1-2016Q4
1990Q4-2016Q4

1997Q1-2016Q4
2000Q1-2016Q4
1995Q1-2016Q4
1999Q1-2016Q3
1995Q3-2016Q4
1995Q1-2016Q4
1995Q1-2016Q4
1996Q1-2016Q4
1998Q1-2016Q4

2004Q1-2016Q4
1990Q1-2016Q2
1990Q1-2016Q4
1996Q1-2016Q4
2000Q1-2016Q4
1980Q1-2016Q4
1980Q1-2016Q4

1996Q2-2016Q4

1980Q1-2016Q4
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ANNEX 3.3 TFP and potential output growth during investment
booms and busts

Definitions. An investment boom (bust) is defined ~ ANNEX FIGURE A3.3.1 Potential growth around
as an episode during which investment growth is  investment booms and busts in EMDEs: Alternative
at least one standard deviation higher (lower) than ~ measures

its sample average for at least two years.! The ) ) )
1 4 isod £i b The correlations between potential growth and investment booms and
sample covers 94 episodes of investment booms  pusts are robust to alternative measures of potential output such as

and 32 episodes of investment busts in 40 EMDEs multivariate filter approach and five-year-ahead Consensus growth

during 1980-2016. forecasts.

Methodology. The evolution of TEFP growth and A. Multivariate filter: Booms B. Consensus expectations: Booms
potential growth 3 years before and after the boom o, . s Percent  —Median

and bust episodes are examined. The results are ' =Upper and lower quarties 7 =Upper and lower quartiies
derived from both simple averages of the © . 6

LT
e g Sa ’ ~
.-

evolutions and a panel regression of potential s
growth on dummy variables for these events, 4
controlling for country- and year-fixed effects.
Simple averages illustrate the evolution of TFP

growth and potential output growth during t3t2 1t ot 42 63 £3 12ttt B2 3
events, while the regression approach allows a basic

comparison with non-event country-year pairs. C. Multivariate filter: Busts D. Consensus expectations: Busts
Robustness of results. As a robustness check, the o :gé%af:@nd lower quartiles & 3?5351'27m lower quartiles
event study is conducted for alternative potential s 5 —mmmmmm R
output measures (Figure A3.3.1, Annex Table 4 4 m

3.3.1). DPotential growth estimates based on 3
the multivariate filter and 5-year-ahead Conmsensus 2
growth forecasts return similar results to the !
benchmark case of production function-based
potential growth estimates. Both boom and bust

. . L. Sources: Consensus Economics, World Bank.
dummles are estlmated to be statlstlcally Notes: An investment boom is defined as an episode during which investment growth is at least one

. . . . standard deviation larger than its long-run (over the sample period) average level. t denotes the
Slgﬂlﬁcaﬂt in most of the cases as shown in Annex average of the investment boom in years. The event studies in this box are conducted using the

boom and bust episodes of at least two consecutive years.
Table 33 1 Click here to download data and charts.

1'The same exercise was repeated for investment booms or busts of
more than one year’s duration. Results were qualitatively similar.

ANNEX TABLE 3.3.1 Potential growth, TFP growth, and investment

Y- 0.74** 0.65*** 1.12%** 0.49*** 0.35 2.80**
[0.235] [0.225] [0.285] [0.160] [0.216] [0.657]
Investment bust -1.65%** -1.28*** -2.12*** -0.46** -0.06 -3.41***
[0.386] [0.169] [0.536] [0.219] [0.233] [0.890]
Observations 430 1,295 495 3,362 358 2,798
R-squared 0.31 0.23 0.37 0.02 0.38 0.08
Number of countries 22 64 22 134 20 86

Notes: Robust standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1

The table presents estimated coefficients of investment boom and bust dummy variables in a panel regression in which time and country fixed effects are controlled. The dataset is annual
and covers the period between 1980 and 2016. MVF, PF, UCM, WEO, and Consensus stand for potential growth estimates derived using the multivariate filter, the production function
approach, the unobserved component model, 5-year ahead World Economic Outlook and Consensus growth forecasts. Consensus Forecasts are available for a highly restrictive sample that
reduces the precision of coefficient estimates.
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ANNEX 3.4 Long-term effects of output contractions

ANNEX TABLE 3.4.1 Impulse response of potential
growth to contraction events

0 -0.286** -0.544***
1 -0.691** -1.375**
2 -0.789** -1.597**
Multi-variate filter 3 0763 1,589
4 -0.678* -1.542**
5 -0.508* -1.253**
0 -0.078 -0.086
1 -0.833*** -1.01%**
Production-function 2 -1.041% -1.144
approach 3 -0.916*** -1.035***
4 -1.007*** -1.10%**
5 -0.879*** -0.91%**
0 -0.333*** -0.458***
1 -0.774*** -1.088***
Univariate filter 2 0899 12497
3 -0.745* -1.31**
4 -0.655** -1.51%+*
5 -0.531** -1.51%*

Notes: *, **, and *** indicate significance at the 10, 5, and 1 percent level of confidence, respectively.
The table represents the estimations of local projections model for change in potential growth

(as dependent variable) between the contraction event and the end of the horizon. Regressors
include the dummy variable for the contraction event, controlling for lagged potential growth before
the shock and country fixed effects. A Hodrick-Prescott filter is used for the univariate filter-based
measure of potential growth. For the regression using potential growth based on the production
function approach, sample includes 33 events in 29 advanced economies and 32 events in 31
EMDEs. For the regression using potential growth based on the multivariate filter, sample includes
19 events in 15 advanced economies and 21 events in 17 EMDEs. For the regression using potential
growth based on the univariate filter, sample includes 19 events in 15 advanced economies and 21
events in 17 EMDEs.

Definition and data. Contractions are identified
as in Huidrom, Kose, and Ohnsorge (2016) as
peak-to-trough periods when i) output growth is
negative and ii) output growth is 1 standard
deviation below the country-specific average
during 1989-2016. Peaks are defined as the local
maxima of real output that precede the
contraction. The contraction event is the period
from the year after the output peak to the year of
the output trough. The definition of contraction
events yields up to 47 contraction events in 32
advanced economies and up to 77 contraction
events in 49 EMDEs during 1990-2016.
However, the sample used in the regression
specifications is considerably smaller because of
the lack of potential growth measures.

Methodology. A local projections model is used
to estimate the cumulative impact of output
contractions on  potential output growth,
following Jorda (2005) and Teulings and
Zubanov (2014). In impulse responses, the model
estimates the effect of short-term shocks (the
contraction event) over a horizon A while
controlling for other determinants.

pot por _ b h h . POt h
Yitih=Yir1 = A" + s Sbofki,t b4 d)’z}t—l +6 Xi,t
+ fixed effects + £ Z’t

where 37, is potential growth. The model controls
for country-fixed effects to capture time-invariant
cross-country differences. The variable shock;, is a
dummy variable for a contraction event, the main
variable of interest. Lagged potential growth
dy!"; controls for the history of potential growth.

Robustness of results. Results are reported in
Annex Table 3.4.1. They are broadly robust to the
choice of potential growth measure (production

function approach, multivariate filter, and
Hodrick-Prescott filter).
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ANNEX 3.5 Impact of reforms

Defining reform events. Two types of indicators
are used to defined major reform events: the

World Bank’s Worldwide Governance Indicators
and Doing Business indicators.

Worldwide Governance Indicators. Reform
spurts (setbacks) are defined as two-year
increases (decreases) by two standard errors in
one or more indexes of government
effectiveness, regulatory quality, rule of law,
and control of corruption from the Worldwide
Governance Indicators. The average of the
standards errors at time t and t-2 (the first and
last year of the event interval) is used for the
standard deviation. This yields 131 reform
spurts and 116 reform setbacks for 136
emerging market and developing economies
(EMDEs) and 38 advanced economies during
1996-2015.

Doing Business Indicators. Similarly, reform
spurts (setbacks) are defined as two-year
increases (decreases) by two standard deviation
in the distance to frontier of one or more of
the ten Doing Business indicators: starting a
business, dealing with construction permits,
getting electricity, registering property, getting
credit, protecting minority investors, paying
taxes, trading across borders, enforcing
contracts, and resolving insolvency. The
standard deviation is defined as the cross-
country standard deviation in the event year.
This yields 40 reform spurts and 4 reform
setbacks for 127 EMDEs and 34 advanced
economies during 2002-17.

Methodology. Two exercises are conducted: a
comparison of means and a local projection
model.

Comparison of means. The difference between
the simple average of potential total factor
productivity (TFP) (or real investment)
growth during all reform spurt (setback)
events and simple average of potential TFP (or
real investment) growth during all “normal”
years without such events is examined (Figure
3.5.2). The averages are calculated both for
the full sample and for EMDE: only.

Local projection model. A local projection
model as in Jorda (2005) and Teulings and
Zubanov (2014) is used to identify the effects
of reform events on potential TFP and real
investment growth over time. In impulse
responses, the model estimates the effect of
reform events (the dummy variable shock;,) on
cumulative potential TFP (or real investment)
growth over a horizon 4 while controlling for
country- and year-fixed effects and lagged
changes in potential TFP (or real investment)
growth:

2
Yitsh=Yir1 = a’h + ﬁh5h0fki)t + /2_1 }/1/; Sbofki)t_j

h-1

w2yl

2

2
shock; ;.. +]§ }/3? ;v

+ fixed effects + £,

where y refers to TFP (or real investment) and dy

to its growth rate.
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