THE LONDON SCHOOL
ofF ECONOMICS AnD
POLITICAL SCIENCE

LSE Research Online

Francesco Caselli and Andrea Tesei
Resource windfalls, political regimes and
political stability

Article (Accepted version)
(Refereed)

Original citation:
Caselli, Francesco and Tesei, Andrea (2016) Resource windfalls, political regimes and political
stability. Review of Economics and Statistics, 98 (3). pp. 573-590. ISSN 0034-6535

DOI: 10.1162/REST a 00538

© 2016 President and Fellows of Harvard College and the Massachusetts Institute of
Technology

This version available at: http://eprints.lse.ac.uk/64587/

Available in LSE Research Online: November 2016

LSE has developed LSE Research Online so that users may access research output of the
School. Copyright © and Moral Rights for the papers on this site are retained by the individual
authors and/or other copyright owners. Users may download and/or print one copy of any
article(s) in LSE Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities
or any commercial gain. You may freely distribute the URL (http://eprints.Ise.ac.uk) of the LSE
Research Online website.

This document is the author’s final accepted version of the journal article. There may be
differences between this version and the published version. You are advised to consult the
publisher’s version if you wish to cite from it.

http://eprints.lse.ac.uk


http://www.lse.ac.uk/researchAndExpertise/Experts/profile.aspx?KeyValue=f.caselli@lse.ac.uk
http://www.mitpressjournals.org/loi/rest
http://dx.doi.org/10.1162/REST_a_00538
http://www.harvard.edu/about-harvard/harvards-leadership/president-and-fellows-harvard-corporation
http://www.harvard.edu/about-harvard/harvards-leadership/president-and-fellows-harvard-corporation
http://eprints.lse.ac.uk/64587/

Review of Economics and Statistics Just Accepted MS.
doi:10.1162/REST a 00538
© by the President and Fellows of Harvard College and the Massachusetts Institute of Technology

Resource Windfalls, Political Regimes,

and Political Stability

Francesco Caselli and Andrea Tesei*

March 9, 2015

We study theoretically and empirically whether natural resource windfalls af-
fect political regimes. We show that windfalls have no effect on democracies,
while they have heterogeneous political consequences in autocracies: in deeply
entrenched autocracies the effect of windfalls is virtually nil, while in moderately
entrenched autocracies windfalls significantly exacerbate the autocratic nature of
the political system. To frame the empirical work we present a simple model in
which political incumbents choose the degree of political contestability and poten-
tial challengers decide whether or not to try to unseat the incumbents. The model
uncovers a mechanism for the asymmetric impact of resource windfalls on democ-
racies and autocracies, as well as the the differential impact within autocracies.
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'In the empirical analysis we address the issue of large producers with the potential to influ-

ence world prices, and find that our results are not affected by these economies.
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2A very similar case is represented by Guatemala, whose principal commodity is also coffee.
As in El Salvador, also in Guatemala the role of the military had been prominent since the
early 1960s, with the support of the coffee elite. The response to social protests during the
1970’s were similar to those in El Salvador. The Presidential elections of 1978 took place
with prices of coffee increasing on average by 60% per year in the previous three years.
The elections were fraudulent, and the ensuing revolutionary movement was repressed by
the harsh counter-revolutionary activity of the government, backed by the military and the
coffee oligarchy. This started a period of violence and institutional chaos that only ended

in 1985 with the return to democracy. Guatemala’s Polity2 score fell from -3 to -5 in 1978.
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3Tsui (2011) is perhaps closest to us among these, as he also looks at the heterogenous re-
sponses between democracies and autocracies. His results are consistent with ours. Aside
from relying on cross-sectional evidence, however, his contribution only focuses on oil, and

does not explore heterogeneity in responses within autocracies.
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“A possible interpretation of the result in Briickner et al. (2012) is that, since the oil share
is highly correlated with autocracy, their oil-share/oil-price interaction operates as a rough
proxy for our autocracy/oil-price interaction. The results are therefore consistent with ours,
as in both cases they imply a lesser movement towards autocracy in more entrenched au-

tocracies.
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3 Haggard and Kaufman (1997) and Geddes (1999) also stress the role of the budget constraint

of political incumbents.

In Dunning (2008) however, windfalls may reduce suppression of contestability as they re-

duce the amount of redistribution that would be implemented under democracy.
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"We abstract from other sources of government revenues, as none of our comparative static
results would be affected by their explicit inclusion. Nor are we able to make progress on
the important question of whether/why resource windfalls have different political effects

than other types of government revenues.
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8These normalizations could be relaxed as long as both the incumbent and the challenger

prefer winning rather than losing in case of a challenge.

10
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1=B[1—p(B)]
where B’ is the equilibrium level of self-preservation spending. In every period the incumbent
receives ego rents ® and consumes resource rents net of self-preservation spending A — B. This
flow utility is appropriately discounted by taking into account time preferences 3, and the fact
that in each period the probability of “political death™ is p(B’).

One condition for an equilibrium with challenges is that the level of self-preservation spend-

A straightforward extension in the direction of allowing productive public spending would
be as follows. Rents are allocated between repression, B, private consumption, C, and pro-

ductive public spending, G, and the probability of successful challenge is decreasing in both

Band G: p(B) = Qe 98-Y0 Tt is immediate to show that in this case the incumbent never
uses both tools at the same time. In particular, if § > ¥ the incumbent only uses repression,
while if 8 < 7y he only uses productive public spending. Hence, one interpretation of the
model is that we focus on the case > y. Another interpretation is that the relative mag-
nitudes of ¥y and & vary across countries, perhaps for cultural, geographic, or geostrategic
reasons. In countries where § > ¥ the analysis in the rest of this section applies. Coun-
tries with ¥ > 0 will obviously be democracies, as we defined democracy as a country with
B = 0. Furthermore, in such countries shocks to natural-resource rents will have no impact
on B. Hence, we recover the same empirical prediction as in the baseline model, namely
that we should observe no systematic response of political institutions to resource shocks

in democracies.

12
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10The mechanism highlighted in the model will continue to work even if the government can
tap into foreign financial markets to finance self-preservation spending. Foreign borrowing
may somewhat reduce the opportunity cost of preservation spending by shifting it to the
future, creating a bias towards greater autocracy. On the other hand, autocrats (as most
countries) are likely to face increasing, and indeed convex, supply curves for foreign funds,
so the marginal opportunity cost of self-preservation spending will also be increasing and
convex. The combination of an increasing and convex marginal opportunity cost of funds
with decreasing returns in the self-preservation activity will generate the same concave
relation (beyond Ag) between resource endowments and self-preservation spending as in

the model with a balanced-budget.

13
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BQS :

and is therefore decreasing in the “ego rents” from holding office. Intuitively, the larger the ego
rents, the lower the level of resource rents required to make the incumbent feel that incumbency
is valuable enough to invest resources in protecting it. The technology of political replacement
also affects Ag. In particular, a higher productivity of self-preservation spending, 8, makes the
incumbent more willing to exert efforts in this direction, lowering the threshold for autocratic
behavior.

As mentioned above we think of B = 0 as akin to the idea of “free and fair” political com-
petition, and hence as democracy. Since democracy is the observed equilibrium outcome in
many countries, we assume that there exists a region of the parameter space where it occurs.
Formally,

Parametric Assumption 1 (PA1):

Ag > 0.

A second condition for an equilibrium where the challenger challenges is that challenging is
optimal given the level of self-preservation efforts exerted by the incumbent. If the equilibrium

incumbent strategy is B, the challenger decides to challenge if

p(B)BV(A,B) > I1. 2.1)

The left hand side is the expected utility of challenging. This is equal to the time-discounted

value of beginning next period as the incumbent, times the probability that the challenge will

'We show in the Web Appendix that the other constraint, B < A, is never binding.

14
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1-B(1-Q)

Note that for A = 0 the incumbent chooses democracy. If PA2 did not hold incumbents would
face no challenges in democracies. This would be counterfactual so PA2 seems like a plausible
assumption. The simple interpretation of PA2 is that the ego rents from office are sufficiently
attractive relative to private life to make potential challengers willing to try their luck at politics
(when there are no resource rents and the country is a democracy).

A final requirement for an equilibrium where the challenger challenges is that the incumbent
does not try to completely deter a challenge in the current period. The deviation that does so
is the one that satisfies (2.1) with equality.'* Call B.(A) such a deviation. We show that there
exists a level of A, A, such that B.(A) > A for all A < A. This says that “resource poor” incum-
bents cannot afford the level of preservation spending that would be required to completely
deter challenges. Only when A is sufficiently large can an incumbent entirely deter challenges.

The value of A is given by

This is increasing in the ego rents. Larger ego rents mean that potential challengers are less

2Note that IT depends on . In particular, if 7 is the flow utility in the private sector then

M= 1/(1- ).

13To see that PA1 and PA2 are mutually consistent notice that PA1 can be rewritten as

BQO 1

1—B(1l-9) " &

4We implicitly assume that the incumbent does not challenge when indifferent.

15
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I31f we were to replace PA3 with its opposite , and assumed Ay < A then we would have three

types of political regimes: democracies (B = 0 for A < Ag); unstable autocracies (B = B* for

Ap < A < A); and stable autocracies (B = B for A < A), defined as autocracies that choose

to completely deter any challenge. The empirical predictions would be quite similar.

16
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16The uniqueness of the MPE is of course in part a feature of some of our simplifying assump-
tions. For example, if we allowed a former incumbent to enjoy the flow payoff of private
citizens, and made the value of being a private citizen depend on the amount of repression
experienced, it is conceivable that we would have multiple MPEs. In particular, if future
governments repress a lot, the value of being a citizen goes down, so current incumbents

want to hold-on more tightly.

17
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7We adjust Polity2 by assigning missing values to cases of interregnum and anarchy, which
are instead coded as O in the original data. The Web Appendix investigates the robustness

of our results to further adjustments.

'8In the Web Appendix we discuss alternative thresholds. There, we also present an exercise
that attempts to identify the location of the “kink™ in the relationship between changes in
B and our measure of resource windfalls. The results are very consistent with a location at

(or near) Polity2=0.

20
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19t would be desirable to check the robustness of our results to non-export based methods
to identify principal commodities, such as total production or endowments. Unfortunately
commodity production and endowment data are not readily available for a large number of
countries. We have made an attempt to identify a principal commodity using total output
data from the UN Industry Commodity Production Statistics (ICPS) but, despite its name,
this data set mainly focuses on manufactured goods and does not include many key com-
modities, such as coffee (our second most represented principal commodity), cotton, tea,

and tobacco.

22
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20An alternative strategy to capture changes in expected rents from commodities may be to
focus on changes in futures prices. Unfortunately, historical data on futures prices are
relatively hard to come by, perhaps because these markets are less liquid and established
than most economists tend to assume. The most comprehensive source we were able to
identify, for example, only features futures prices for 17 of the 32 principal commodities in
our sample. Furthermore, it turns out that contracts exist only for delivery at future dates
only relatively close to the present. In particular, for no commodity but oil could we find
future prices with delivery date further than one year in the future. Even for oil the time
series for contracts with delivery date later than one year suggest that these markets are very
illiquid, inducing us to focus on the one-year contract in this case as well. Finally, for most
commodities the sample period for which data is available is significantly shorter than for
the spot prices. As we show in the Web Appendix, despite the much smaller sample size
results using futures prices are entirely in line with those using sport prices. This result is
less remarkable than it may seem as the correlation between spot and futures prices is very
high.

23
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21 This is also the approach followed by Briickner and Ciccone (2010), and discussed in Deaton
(1999).

221t can be easily checked that this is equivalent to including the price change by itself and then
an interaction between the price change and, say, a democracy dummy. Our specification

makes the interpretation of the coefficients even more straightforward.

24
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23 Notice that by interacting the price shock with the four-years lag of Polity2 level, APr, is
no longer capturing the average effect in autocracy, but rather the effect in the average

autocracy.

24The Fixed-Effects OLS specification transforms the data in deviations from the group mean,
producing a mechanical correlation between the transformed lagged dependent variable and
the transformed error term (Nickell, 1981; Bond, 2002).

25System-GMM provides consistent estimates in dynamic panel data model with fixed effects,
by taking first differences and instrumenting the differenced variables with all their avail-
able lags in levels and differences. Asymptotic results of system-GMM are potentially
misleading when T increases, as the instrument count grows large relative to the sample
size, over-fitting the instrumented variables and failing to expunge their endogenous com-
ponents. To limit the number of instruments generated in system-GMM we follow Beck
and Levine (2004) and Calderon et al. (2002), by combining instruments through addition
into smaller sets. Collapsing makes the instrument count linear in T, while retaining infor-

mation as no lags are actually dropped (Roodman, 2009a).

26 As can be seen in the subsequent tables system-GMM and OLS results are typically quite
close to each other. This is not surprising given that the large time dimension of our sample

(T=48) greatly reduces concerns with Nickell bias in the OLS specification. Indeed, given

25
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the structure of our panel OLS may well be preferable. As pointed out in Roodman (2009b),
“if T is large, dynamic panel bias becomes insignificant, and a more straightforward fixed-
effects estimator works. Meanwhile, the number of instruments in difference and system-
GMM tends to explode with T. If N is small, the cluster—robust standard errors and the

Arellano-Bond autocorrelation test may be unreliable”.

26
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2"In the Web Appendix we report further checks based on accuracy of the identification of the
principal commodity; alternative ways to treat problematic values of Polity2; alternative
timing structures for the relationship between outcomes and shocks; alternative thresholds

for democracy; and alternative measures of the outcome variable.

28However this benefit should be weighed against the fact that the size of the commodity sector
is endogenous. Hence this exercise reintroduces through the back door of sample selection
the endogeneity issues we sought to avoid by focusing on price changes. This is why the
exercise is a robustness check. Our preferred approach remains the one in the previous

section.

27
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2%We treat Indonesia and Gabon as OPEC countries, as they belonged to the organization for
more than half of the sample period. Instead, we exclude Angola and Ecuador, who joined
the OPEC only in 2007. Alternative treatments of these countries do not alter the results. A
list of the major producers by principal commodity, as well as data sources for commodity

production, is given in Table A2 in the Web Appendix.

30
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3In a related finding Andersen and Aslaksen (2013) report that the probability of leadership
change decreases following windfalls in the form of oil and lootable diamonds, while it

increases following mineral windfalls.

31
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Princ. Comm. N. Countries Country Name

Oil 30 Algeria, Angola, Azerbaijan, Cameroon, China,

Norway, Congo, Ecuador, Egypt, Gabon, Indonesia,

Iran, Kazakhstan, Kuwait, Lybia, Malaysia, Mexico,

Nigeria, Oman, Qatar,Russia, Saudi Arabia, Syria,

Trinidad, Tunisia, UAE, UK, Venezuela, Vietnam,

Yemen

Coffee 11 Brazil, Burundi, Colombia, El Salvador, Ethiopia,

Guatemala,Haiti, Madagascar, Nicaragua, Rwanda,

Uganda

Wood 9 Austria, Canada, Estonia, Finland, Latvia, Lithuania,

Portugal, Romania, Sweden

Pig Iron 8 Albania, Bhutan, Dominican Republic, Georgia, Japan,

Lebanon,Slovakia, Ukraine

Gemstones 7 Armenia, Botswana, Central African Republic, India,

Lesotho, Namibia, Sierra Leone

Aluminum 6 Bahrain, Germany, Ghana, Mozambique, Slovenia,

Switzerland
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Variable Mean Std. Dev. Min. Max. N
APolity?2 0.096 1.724 -18 16 5380
Polity?2 0.983 7.538 -10 10 5572
Polity2 1962 -0.118 7.641 -10 10 93
Polity2 2009 4.145 6.09 -10 10 131
APr 0.078 0.185 -0.366 1.044 5491
Share 0.058 0.097 0 1 4048
Country Avg. Share  0.068 0.093 0.001 041 6288
Years Princ. Comm. 22.124  11.851 2 48 6288
Total Years 30.901 15.054 2 48 6288
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(1 2) 3) “)
LS LS LS SYS-GMM
APr -0.25
(0.17)
APr, -0.33*  -0.42%* -0.43%*

0.18)  (0.19) (0.26)
APr, 0.12 0.13 0.09
0.19)  (0.18) (0.24)
APry%Pl_4 4 -0.14%%  -0.]9%x
(0.06) (0.07)
APryxPl_44 0.04 -0.07
(0.06) (0.08)
Pli_4q 0.06%%%  -0.04
(0.02) (0.04)
Pli_4q 0.12%%% 011
(0.03) (0.07)

Dem;_4 -1.04%% ] 35%*k (.93 H**

(0.11) (0.14) (0.31)
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* Significantly different from zero at the 90% level, ** 95% level, *** 99% level. The dependent
variable is the  — 1 to ¢ change in the revised Polity score (Polity2). APr is the average 3-
years change in the price of the principal commodity. APr, is the average 3-years change
in the price of the principal commodity, multiplied by a dummy variable equal to 1 if the
country is autocratic at t-4. Pl;_4 4 is the country’s Polity2 score at  — 4, minus the average
score among autocracies at t —4. APr; and Pl;_4 4 are the corresponding definitions for
democracies. Dem;_4 is a dummy variable equal to 1 if the country is democratic at t-
4. The method of estimation in columns (1)-(3) is least squares, in column (4) system-
GMM (Blundell-Bond). Standard errors in parenthesis are Huber robust and clustered at the
country level. The values reported for AR(1) and AR(2) are the p-values for first and second

order autocorrelated disturbances in the first differences equations.
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AEXxconst AEXxrec APolcomp
ey (2) 3) “4) &) (6)

LS SYS-GMM LS SYS-GMM LS SYS-GMM

APr, -0.10 -0.10 -0.18** -0.17* -0.09 -0.09
(0.07) (0.09) (0.07) (0.09) (0.10) (0.13)

APry 0.01 0.00 0.04 0.04 0.07 0.03
(0.07) (0.09) (0.06) (0.08) (0.09) (0.12)

APrgx Pl 4, -0.04%% -0.05%* -0.06%** -0.07%* -0.07%* -0.09%*
(0.02) (0.02) (0.03) (0.03) (0.03) (0.04)

APrg*Pl;_4 4 0.00 -0.03 0.02 -0.02 0.01 -0.02
(0.02) (0.03) (0.02) (0.03) (0.03) (0.04)

Pli_4, -0.02%* -0.01 -0.01 -0.01 -0.047%* -0.02

)

(0.01) (0.01) (0.01) (0.02) (0.01) (0.02)

Pli_44 -0.05%* -0.04%* -0.02% -0.01 -0.06%** -0.05%*
(0.01) (0.02) (0.01) (0.02) (0.01) (0.02)
Demy;_4 -0.42%F% (0. 35%Fx (. 42%H* -0.25%* -0.56%** (. 37#%*

(0.06) (0.11) (0.04) (0.12) (0.06) (0.12)

State FE Yes Yes Yes Yes Yes Yes
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* Significantly different from zero at the 90% level, ** 95% level, *** 99% level. The dependent
variable in columns (1)-(2) is the # — 1 to ¢ change in the Polity IV subscore of constraints
on the executive (Exconst), whose range is [1, 7]. In columns (3)-(4) is the t — 1 to ¢ change
in the Polity IV subscore of contraints on the executive recruitment (Exrec), whose range
is [1, 8]. In columns (5)-(6) is the t — 1 to ¢t change in the Polity IV subscore of political
competition (Polcomp), whose range is [1, 10]. APr, is the average 3-years change in the
price of the principal commodity, multiplied by a dummy variable equal to 1 if the country
is autocratic at t-4. Pl;_4 4 is the country’s Polity2 score at t — 4, minus the average score
among autocracies att —4. APrg and Pl;_4 4 are the corresponding definitions for democra-
cies. Dem;_4 is a dummy variable equal to 1 if the country is democratic at t-4. The method
of estimation in columns (1), (3), (5) is least squares, in columns (2), (4), (6) system-GMM
(Blundell-Bond). Standard errors in parenthesis are Huber robust and clustered at the coun-
try level. The values reported for AR(1) and AR(2) are the p-values for first and second

order autocorrelated disturbances in the first differences equations.
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Exclude OPEC countries

(1 2)

LS SYS-GMM

Exclude Big Producers

3) “4)

LS SYS-GMM

APr,

AP rq

APry* Pl;_4 4

APrd * Plt—4,d

Plt—4a

9

Dem;_4

State FE

-0.43%* -0.36
0.21) (0.28)
0.10 0.02
(0.19) (0.25)
-0.15%* _0.2]%*
(0.07) (0.08)
0.04 -0.00
(0.06) (0.07)

-0.07%* -0.03
(0.03) (0.04)
-0.12%%* -0.12%
(0.03) (0.07)
-1 31 -1.00%**
(0.13) (0.32)
Yes Yes

54

-0.54%* -0.54
(0.24) (0.33)
-0.03 -0.24
(0.25) (0.36)
-0.15* -0.23%*
(0.08) (0.09)
0.07 0.03
(0.08) (0.11)
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(0.03) (0.05)

-0.13%* -0.11
(0.04) (0.10)

-1.42%%%k ] 27HE
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* Significantly different from zero at the 90% level, ** 95% level, *** 99% level. The dependent
variable is the  — 1 to ¢t change in the revised Polity score (Polity2). APr, is the average 3-
years change in the price of the principal commodity, multiplied by a dummy variable equal
to 1 if the country is autocratic at t-4. Pl;_4 4 is the country’s Polity2 score at # — 4, minus the
average score among autocracies atf —4. APr; and Pl;_4 4 are the corresponding definitions
for democracies. Dem;_4 1s a dummy variable equal to 1 if the country is democratic at t-
4. Columns (1)-(2) exclude OPEC countries. Columns (3)-(4) exclude countries producing
more than 3% of total world production in their principal commodity. Detail on the sources
used to identify big producers are reported in Appendix Table A2. The method of estimation
in columns (1), (3) is least squares, in columns (2), (4), system-GMM (Blundell-Bond).
Standard errors in parenthesis are Huber robust and clustered at the country level. The values
reported for AR(1) and AR(2) are the p-values for first and second order autocorrelated

disturbances in the first differences equations.
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