
Figure 1.  Country correlations between cyclical components 
of real government spending and real GDP, 1980-2020

Notes:  Black (dark) bars denote advanced economies (AE).  Red (light) bars denotes emerging markets and developing economies 
(EMDE).  Each bar represents the correlation between the Hodrick-Prescott cyclical components of real GDP and real government 
spending.  *, **, and *** denote significance at the 10, 5, and 1 percent level, respectively.
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Figure 2. Commodity exporters versus non-commodity exporters, 
1980-2020

Notes:  Same as Figure 1, but bars are now divided between commodity exporters and non-commodity exporters. 
Sources:  Authors’ calculations based on WEO (IMF) data.   Commodity classification from World Bank. 
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Figure 3. Commodity exporters versus non-commodity 
exporters, 1980-2006

. 

Note:  Identical plot as in Figure 2, but for the period 1980-2006.  
Sources:  Authors’ calculations based on WEO (IMF) data.
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Figure 4.  Commodity exporters versus non-commodity 
exporters, 2007-2020

. 

Note:  Identical plot as Figure 2, but for the period 2007-2020. 
Sources:  Authors’ calculations based on WEO (IMF) data. 
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Figure 5.  High versus low capital account restrictions, 1980-2020

Notes:  Same as Figure 2 but countries are now divided into high and low capital account restrictions.  Based on the Chinn-Ito index of financial openness (where a higher number 
represents more financial openness), a country is classified as having high (low) capital account restrictions if its Chinn-Ito index is below (above) the median.  The difference between 
the two averages is significant at the 5 percent level. 
Sources:  Authors’ calculations based on Chinn-Ito index and WEO (IMF) data. 

Ca
na

da
Sã

o 
To

m
é 

an
d 

Pr
ín

ci
pe

Au
st

ra
lia

G
ua

te
m

al
a

N
or

w
ay Ku

w
ai

t
U

ni
te

d 
Ar

ab
 E

m
ira

te
s Ch

ile
N

ew
 Z

ea
la

nd
Za

m
bi

a

Co
st

a 
Ri

ca
Bo

ts
w

an
a

Ar
m

en
ia

Pe
ru Ba

hr
ai

n

Ky
rg

yz
 R

ep
ub

lic
Ru

ss
ia

n 
Fe

de
ra

tio
n

Pa
pu

a 
N

ew
 G

ui
ne

a

U
ga

nd
a

In
do

ne
si

a

Se
yc

he
lle

s

Pa
ra

gu
ay

Sa
ud

i A
ra

bi
a

Th
e 

G
am

bi
a

M
on

go
lia Bo

liv
ia

Ke
ny

a

Q
at

ar

O
m

an

Tr
in

id
ad

 a
nd

 T
ob

ag
o

N
ic

ar
ag

ua
Ec

ua
do

r
U

ru
gu

ay
G

uy
an

a
Li

be
ria

Ye
m

en

M
al

aw
i

G
ui

ne
a

Si
er

ra
 L

eo
ne

Ka
za

kh
st

an
G

ui
ne

a -
Bi

ss
au

M
au

rit
an

ia

N
ig

er
ia

So
lo

m
on

 Is
la

nd
s

Ira
q Be

liz
e

La
o 

P.
D.

R.
Ca

bo
 V

er
de

Ca
m

er
oo

n

Ho
nd

ur
as

Su
rin

am
e

To
go Ira

n,
 Is

la
m

ic
 R

ep
.

M
ad

ag
as

ca
r

Al
ge

ria
U

zb
ek

is
ta

n
M

ya
nm

ar
So

ut
h 

Af
ric

a

Ta
jik

is
ta

n
G

ha
na

Bu
ru

nd
i

Be
ni

n
Tu

rk
m

en
is

ta
n

M
oz

am
bi

qu
e

Ch
ad

Co
m

or
os

Co
lo

m
bi

a
Ta

nz
an

ia
Li

by
a

Ce
nt

ra
l A

fr
ic

an
 R

ep
ub

lic
G

ab
on

Ic
el

an
d

Et
hi

op
ia

Su
da

n
Se

ne
ga

l
M

al
i

Bu
rk

in
a 

Fa
so

Br
az

il
N

am
ib

ia
Eq

ua
to

ria
l G

ui
ne

a
N

ig
er Zi
m

ba
bw

e
Fi

ji An
go

la

Rw
an

da

Co
ng

o,
 R

ep
.

Ar
ge

nt
in

a
Az

er
ba

ija
n

Cô
te

 d
'Iv

oi
re

U
kr

ai
ne

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0
C

or
re

la
tio

n 
be

tw
ee

n 
cy

cl
ic

al
 c

om
po

ne
nt

s o
f r

ea
l 

go
ve

rn
m

en
t s

pe
nd

in
g 

an
d 

re
al

 G
D

P 
19

80
-2

02
0

Low Capital Controls High Capital Controls

CE with Low Capital Controls = 0.33***
CE with High Capital Controls = 0.51***



Figure 6.  Exchange rate regime  

Notes:  Same as in Figure 2, but countries are now divided between those operating under fixed exchange rates or floating exchange rate regimes during the 
sample period, according to the classification in Ilzetzki et al. (2021).  The difference between the two averages is not significant (p-value is 0.17).  
Sources:  Authors’ calculations based on Ilzetzki et al. (2021) and WEO (IMF) data. 
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Figure 7.  High and low external debt 

Notes:  Same as in Figure 1, but countries are now divided between having high and low external debt, defined as external debt, as 
percentage of GNI,  above (below) the sample median.  The difference between the two averages is not significant.  
Sources:  Authors’ calculations based on International Debt Statistics (World Bank) and WEO (IMF) data.   
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Figure 8. Good versus bad times

Notes:  Same as in Figure 2, but countries are now divided between good or bad times.  Good (bad) times are defined as a positive 
(negative) Hodrick-Prescott  cycle.  The difference between the two averages is not significant.  
Sources:  Authors’ calculations based on WEO (IMF) data.  
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Figure 9.  Political risk 

Notes:  Same as Figure 2, but countries are now divided according to political risk.  High (low) political risk is defined as political risk 
above (below) the sample median.  The difference between the two averages is significant at the ten percent level.
Sources:  Authors’ calculations based on International Country Risk Guide and WEO (IMF) data. 
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Figure 10.  Level of bureaucracy quality

Notes:  Same as in Figure 2, but countries are now divided according to level of bureaucracy quality, defined as bureaucracy quality above 
(below) the sample median.  The difference between the two averages is not significant at the 10 percent level (p-value = 0.16).
Sources:  Authors’ calculations based on International Country Risk Guide and WEO (IMF) data.  
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Figure 11.  Control of corruption 

Notes:  Same as Figure 2, but countries are now divided between having  high (low) control of corruption, defined as control of corruption 
above (below) the sample median. The difference between the two averages is significant at the 10 percent level. 
Sources:  Authors’ calculations based on International Country Risk Guide and WEO (IMF) data.    
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Figure 12.  Government stability

Notes:  Same as Figure 2, but countries are now divided between having high (low) government stability, defined as government 
stability above (below) the sample median.  The difference between the two averages is not significant. 
Sources:  Authors’ calculations based on International Country Risk Guide and WEO (IMF) data.  
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Figure 13.  Law and order

Notes:  Same as in Figure 2, but countries are now divided according to law and order,  defined as law and order above (below) the 
sample median.  The difference between the two averages is significant at the 5 percent level. 
Sources:  Authors’ calculations based on International Country Risk Guide and WEO (IMF) data.  
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Figure 14.  Fall in commodity prices



Figure 15.  Fiscal multiplier 
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Source:  Computed by the authors from quarterly data for commodity exporters using a panel SVAR with the Blanchard-Perotti 
identification. 



Table 1.  Testing theories of fiscal procyclicality

(1) (2) (3) (4) (5)

Financial openness -0.25 ** -0.19
(-0.11) (0.13)

Corruption Control -0.12 *** -0.07
(-0.04) (0.05)

Political Constraint Index -0.470 ** -0.08
(0.23) 0.3

GDP Volatility 1.58 ** 1.26
(0.63) (0.81)

F-test **
R-squared 0.05 0.13 0.05 0.06 0.18
Observations 92 74 92 97 72

                                   Dependent variable: CORR(g, y)

Notes:  Cross-section OLS for commodity exporters.  Standard deviations in parentheses.  For regression (5), the F-test 
evaluates the joint significance of financial openness, corruption control, and GDP volatility.  *, **, and *** denote 
significance at the 10, 5, and 1 percent level, respectively.



Table 2.  Panel fixed-effects regression of output growth 
on commodity prices 

Table 2.  GDP regressions (fixed effects)

Explanatory variables

Commodity Export Price Index (EPI) 0.085 *** 0.063 *** 0.080 *** 0.024 0.018 0.026
(0.014) (0.017) (0.013) (0.021) (0.03) (0.026)

Terms of Trade 0.029 0.026
(0.022) (0.02)

GDP (-1) 0.367 *** 0.366 ***
(0.045) (0.038)

Commodity Export Price Index x EMDE 0.062 ** 0.046 * 0.054 **
(0.024) (0.026) (0.02)

Observations 381 364 370 533 436 518
Countries 11 11 11 15 15 15
R2 0.068 0.09 0.26 0.065 0.08 0.26
F-Test joint Commodity EPI and EMDE interaction *** *** ***
Notes:  Panel least squares with country fixed effects.   Standard deviations in parentheses.  All variables are in log-differences.  Full refers to the sample with AE and 
EMDE.    *,**, and *** indicate statistical significance at 10, 5, and 1 percent, respectively.

EMDE EMDE EMDE Full Full Full 

Dependent variable: GDP

(1) (2) (3) (4) (5) (6)



Table 3.  Panel fixed-effects regression of government spending 
on commodity prices 

Table 3.  Fiscal regressions (fixed effects)

Explanatory variables

Commodity Export Price Index (EPI) 0.061 * 0.080 * 0.061 * -0.123 *** -0.072 -0.121 ***
(0.034) (0.044) (0.033) (0.0423) (0.056) (0.04)

Terms of Trade -0.060 -0.072
(-0.066) (0.058)

GDP (-1) 0.688 *** 0.625 ***
(0.134) (0.107)

Commodity Export Price Index  x EMDE 0.184 *** 0.158 *** 0.183 ***
(0.051) (0.058) (0.049)

Observations 276 269 276 415 341 413
Countries 11 11 11 15 15 15
R2 0.01 0.0115 0.11 0.03 0.03 0.123
F-Test joint Commodity EPI and EMDE interaction *** ** ***
Notes:  Panel least squares with country fixed effects.  Standard deviations in parentheses.  All variables are in log-differences.  Full refers to the sample with AE and 
EMDE.  *,**, and *** indicate statistical significance at 0.10, 0.05, and 0.01 percent, respectively.

EMDE EMDE EMDE Full Full Full 

Dependent variable: Real Government Spending

(1) (2) (3) (4) (5) (6)



Table 4.  Pours as a fraction of rain in CE

Note:  Authors’ calculations (see text for details).

Advanced Economies Pours/rain
Australia -61.9%
Canada -66.6%
New Zealand -65.3%
Norway -67.8%
Average -65.4%

Emerging Markets Pours/rain
Argentina 23.4%
Brazil 31.2%
Chile 16.3%
Colombia 18.3%
Costa Rica 12.1%
Ecuador 22.8%
Honduras 17.8%
Indonesia 11.6%
Russian Federation 26.6%
South Africa 20.5%
Ukraine 35.0%
Average 21.4%



Table 5.  EMDE:  Pours as a fraction of 
change in GDP

Note:  Columns add up to 100. 
Source:  Authors’ calculations (see text for details).

Emerging Markets Pours Rains
Argentina 19.0% 81.0%
Brazil 23.8% 76.2%
Chile 14.0% 86.0%
Colombia 15.5% 84.5%
Costa Rica 10.8% 89.2%
Ecuador 18.6% 81.4%
Honduras 15.1% 84.9%
Indonesia 10.4% 89.6%
Russian Federation 21.0% 79.0%
South Africa 17.0% 83.0%
Ukraine 26.0% 74.0%
Average 17.4% 82.6%



Table 6.  Application to commodity boom 
episode 

Source:  Authors’ calculations (see text for details). 

Increase in commodity export prices EMDE 76.3%
Increase in commodity export prices AE 65.7%

Government reaction EMDE 4.6%
Government reaction AE -8.1%

GDP reaction EMDE 6.5%
GDP reaction AE 1.6%

Pours EMDE (GDP pp) 1.1%
Pours AE (GDP pp) -3.0%

Rain EMDE (GDP pp) 5.4%
Rain AE (GDP pp) 4.6%

2003-2008 Cycle




Table 7.  Welfare costs 

σ EM:  Pours/GDP A:  Pours/GDP

0.5 2.62% -5.30%

0.75 2.62% -5.30%

1 2.63% -5.30%

Source:  Authors’ calculations (see text for details). 



Table A1.  Sample of countries



Table O2:  Baxter-King filter 

Figure 1 Figure 2 Figure 4 Figure 5
AE  -0.19***
EMDE 0.26***
CE 0.27*** 0.28*** 0.20***
Non-CE 0.07 0.04 -0.14**
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