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Dansk introduktion

Denne ph.d.-afhandling bestar af fire selvsteendige kapitler i politisk udvik-
lingsskonomi. De er alle empiriske projekter, der undersgger beslutningstag-
ning under heterogene forhold. I det fgrste kapitel undersgger jeg arsags-
sammenhaengen mellem gkonomiske forventninger og stemmeadfserd i en fol-
keafstemning om uafheengighed. Jeg dokumenterer en steerk forbindelse som
modereres af veelgernes identitet. I det andet kapitel kortleegger vi statskapa-
citet pa subnationalt niveau i Afrika og viser, at risikoen for olieinducerede
konflikter athsenger af lokal statskapacitet. Det tredje kapitel fokuserer pa
sammenhaengen mellem fgdevareknaphed og pro-sociale investeringer. Ved at
udnytte hgsten som et eksogent chok for fadevareforsyningen i landdistrikterne
i Tanzania dokumenterer vi en kausal sammenhaeng fra fadevareknaphed til
lavere samarbejde. Det fjerde og sidste kapitel studerer moralsk beslutnings-
tagning i Grgnland. Vi udvikler et mal for “parochial gerlighed - tilbgjeligheden
til at opfgre sig ueerligt over for udenforstaende, men ikke over for medlem-
mer af ens egen gruppe - og viser, at markedseksponering forudsiger graden af

gruppedifferentiering.

Chapter 1 — How Economic Expectations Shape Preferences for National
Independence: Evidence from Greenland

Dette forste kapitel undersgger rollen som gkonomiske forventninger spil-
ler i udformningen af preeferencer for og imod politisk uathsengighed. Selvom
politiske kampagner i folkeafstemninger tenderer at fokusere pa veelgernes gko-
nomiske konsekvenser af de potentielle scenarier, er det uklart, i hvilken grad
informationskampagner kan pavirke forventningerne, og om de gkonomiske for-
ventninger til gengeeld former veelgernes adfeerd. Jeg anvender et spgrgeskema-
eksperiment for at dokumentere den kausale effekt af gkonomisk information pa
veelgeradfeerd i en hypotetisk folkeafstemning i Grgnland, og for at undersgge

de mekanismer, der forklarer denne sammenhaeng. Resultaterne afslgrer, at
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veelgerne er meget modtagelige for negativ gkonomisk information, idet de ba-
de &ndrer deres forventninger om gkonomiske effekter af selvstaendighed, og er
mere tilbgjelige til at modseette sig umiddelbar selvstaendighed nar de tilfaeldigt
bliver eksponeret for gkonomisk information. Den forandring i veelgeradfeerd,
der fremkaldes af informationen, er sa stor, at den ville sendre resultatet af
hele selvsteendighedsafstemningen. Imidlertid er respondenter med en steerk
grgnlandsk identitet totalt upavirket af informationen. Dette resultat under-
streger en mere generel indsigt fra undersggelsen: informationskampagner kan
kun svinge veelgere, der er villige til at opdatere deres forventninger, og hvis

forventningerne faktisk pavirker, hvordan de afgiver deres stemme.

Chapter 2 — Predicting Local State Capacity in Africa: A Machine Learning
Approach with Kasper Brandt, Christoffer Pfeiffer Cappelen, and David
Sjoberg

Det andet kapitel praesenterer en ny metode for at male statskapacitet pa
subnationalt niveau i omrader hvor relevante data mangler. Vi konstruerer et
indeks over statskapacitet baseret pa spgrgeskemadata om staters evne til at
opretholde lov og orden, opkraeve skat, samt levere tjenester pa et lokalt niveau.
Derneest forudsiger vi dette indeks ved hjeelp af faktorer der pavirker kapaci-
tetsbygning, herunder rejsetid til hovedstaden, historisk befolkningsstgrrelse
og lysemissioner om natten, osv. Endelig ekstrapolerer vi forudsigelsen sadan
at vi kan skabe et omfattende indeks af statskapacitet pa tveers af det afrikan-
ske kontinent. Vi viser i en raekke valideringstests at vores indeks korrelerer
steerkt med alternative mal for statskapacitet, nemlig pree-kolonial centrali-
sering, lokale etniske gruppers nutidige politiske magt og vaccinationsrater.
Derefter anvender vi indekset af lokal statskapacitet som en modererende va-
riabel i forholdet mellem olieformue og veebnet konflikt. Vi finder at ikke alle
regioner er lige sa tilbgjelige til at blive udsat for konflikt pa grund af eksoge-
ne fluktuationer af deres olieformue. Mens regioner med lave niveauer af lokal
statskapacitet ser kraftige stigninger i sandsynligheden for olierelaterede kon-
flikter, nar olieformuen stiger, er der ingen sadanne effekter i regioner med hgj
statskapacitet. Dette resultat fremhaever behovet for statslig kapacitetsopbyg-

ning for at begraense vold i udviklingslande.
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Chapter 3 — Does Scarcity Reduce Cooperation? Experimental Evidence
from Rural Tanzania with Paolo Falco, Exaud Joel and Onesmo Selejio

Det tredje kapitel studerer indflydelsen af fgdevareknaphed pa samarbejde.
Vi benytter eksogen variation i fgdevareknaphed induceret af Msimu-hgsten i
Tanzania ved at gennemfgre gkonomiske eksperimenter med landmaendene fgr
og efter hgsten. Landmeend er veaesentligt mere tilbgjelige til at opleve knap-
hed pa fodevarer inden hgsten. De er ogsa betydeligt mindre tilbgjelige til
at investere i samfundsmaessigt optimale, men personligt risikable, investerin-
ger, under den periode. Vi viser, at fgdevareknaphed mindsker investeringer,
en adfeerdsmeessig sendring, som vi mener, forklares ved, at landmeendene fo-
retraekker sikre over risikable (men potentielt rentable) muligheder, nar de
star over for knaphed. Effekten af ssesonbestemt fattigdom pa samarbejde,
der er dokumenteret i denne undersggelse, viser hvordan ssesonbestemt knap-
hed kan lede til yderligere knaphed, og dermed bidrage til vad vi kalder en

adfeerdsmaessig fattigdomsfaelde.

Chapter 4 — Parochial Honesty and Market Exposure: Experimental Eviden-
ce from Greenland with Esther Chevrot-Bianco

I det fjerde og sidste kapitel undersgger vi praevalensen og determinanterne
for “parochial eerlighed, tendensen til at veere mere eerlig over for medlemmer
af ens egen gruppe i forhold til medlemmer uden for ens egen gruppe. Vi
gennemforte gkonomiske eksperimenter om erlighed i Grgnland, hvor sma og
geografisk isolerede samfund skaber en naturlig afgreensning mellem ind- og
udgruppe. Resultaterne afslgrer en signifikant differentiering i moralsk beslut-
ningstagning. Mens deltagerne snyder udgruppen, afstar de konsekvent fra at
snyde deres egen gruppe. Parochial aerlighed er meget mere udbredt blandt
deltagere i den traditionelle gkonomi, der er mindre eksponeret for markeds-
institutioner og daglige transaktioner med udenforstaende. Dette resultat be-
kraefter markedsintegrationshypotesen, som postulerer, at gkonomisk og social
integration styrker hinanden. Mere konkret udvider markedseksponering pro-
sociale normer til at omfatte ogsa udenforstaende gkonomiske partnere. Vores
underspgelse er den fgrste til at styrke markedsintegrationshypotesen ved brug

af mikro-data.
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English introduction

This PhD dissertation consists of four self-contained chapters in the field of
Political Development Economics. They are all empirical projects studying
decision-making under heterogeneous conditions. In the first chapter, I inves-
tigate the causal link between economic expectations and voting in an inde-
pendence referendum, and document that the effect is contingent upon voters’
identity. In the second chapter we map state capacity at the subnational level
in Africa and show that the risk of oil induced conflicts depends on levels of lo-
cal state capacity. The third chapter focuses on the link between food scarcity
and cooperative investments. Exploiting the harvest as an exogenous shock to
food supply in rural Tanzania, we document a causal role of food scarcity in
suppressing socially efficient cooperation. The fourth and final chapter studies
moral decision making in Greenland. We develop a measure of parochial hon-
esty — the propensity to behave honestly toward the ingroup but not toward
the outgroup — and show that market exposure predicts the degree of group

differentiation.

Chapter 1 — How Economic Expectations Shape Preferences for National
Independence: Evidence from Greenland

This first chapter investigates the role of prospective economic evaluations
in shaping preferences for and against political independence. Although cam-
paigns in conjunction with referendums tend to focus on the economic con-
sequences of the potential outcomes, it is unclear to what degree information
campaigns can influence expectations and whether, in turn, changes in eco-
nomic expectations influence voter behavior. I employ a survey experiment
to outline the effect of information on voting in a hypothetical referendum in
Greenland, and to document the mechanisms that explain this linkage.

The results reveal that voters are highly susceptible to pessimistic infor-

mation, in that they both change their economic expectations of independence
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and are more likely to oppose immediate secession when exposed to the prime.
The change induced by the information prime is so large it would alter the
outcome of the entire independence referendum. However, respondents with
a strong Greenlandic identity (as proxied by language proficiency) are com-
pletely unaffected by the prime. This finding conveys a more general insight
from the study: information campaigns may only sway voters who are will-
ing to update their economic expectations, and whose economic expectations

actually influence how they cast their ballot.

Chapter 2 — Predicting Local State Capacity in Africa: A Machine Learning
Approach with Kasper Brandt, Christoffer Pfeiffer Cappelen, and David
Sjoberg

The second chapter presents a novel methodology to measure state capacity
at sub-national levels where relevant data are lacking. We create an index of
state capacity based on survey data on states’ ability to uphold law and order,
collect taxes and provide services at the local level. Next, we predict this index
using satellite data on relevant constraints to capacity building, inter alia travel
time to the capital, historic population size and night-time light emissions, to
mention just a few factors. Lastly, we extrapolate the resulting prediction to
construct a comprehensive index of state capacity across the African continent.

We show in several validation checks that our measure strongly correlates
with alternative proxies of state capacity, namely pre-colonial centralization,
contemporary political power of local ethnic groups, and vaccination coverage.
Then we employ the index of local state capacity as a moderating variable in
the relationship between oil wealth and armed conflict. We find, as hypothe-
sized, that not all regions are equally likely to face conflict due to exogenous
shocks in oil wealth. Whereas regions with low levels of local state capacity
see sharp increases in the probability of oil related conflicts when oil wealth
goes up, high state capacity-regions experience no such effects. This result
highlights the need for state capacity building in order to constrain violence

in developing contexts.



Chapter 3 — Does Scarcity Reduce Cooperation? Experimental Evidence
from Rural Tanzania with Paolo Falco, Exaud Joel, and Onesmo Selejio
The third chapter studies the influence of food scarcity on cooperation. We
leverage exogenous variation in food scarcity induced by the Msimu harvest in
rural Tanzania, by conducting framed investment games with farmers before
and after the harvest. Farmers are both more likely to experience food scarcity
and to refrain from investing in socially efficient cooperation during the lean
period prior to the harvest. We show that food scarcity suppresses investments,
a behavioral change which we posit is explained by participants preferring safe
over risky (but potentially profitable) options when facing scarcity. The detri-
mental effects of seasonal poverty on cooperation documented in this study
highlights the need to consider seasonal scarcity as a force that might itself
perpetuate poverty, and thus contribute to what is commonly referred to as a

behavioral poverty trap.

Chapter 4 — Parochial Honesty and Market Exposure: Experimental Evi-
dence from Greenland with Esther Chevrot-Bianco

In the fourth and final chapter we investigate the prevalence and deter-
minants of parochial honesty, the tendency to behave more honestly toward
members of the ingroup relative to members of the outgroup. To this end, we
conducted experiments on honesty in Greenland, where small and geographi-
cally isolated communities provide for a natural demarcation between ingroup
and outgroup. The results reveal significant differentiation in moral decision-
making. While participants cheat the outgroup, they consistently refrain from
cheating their own group.

The baseline differentiation is entirely driven by participants in the tradi-
tional economy, who are less exposed to market institutions and daily transac-
tions with outsiders. This result aligns with the Market Integration Hypoth-
esis, which posits that economic and social integration reinforce one another.
More concretely, market exposure extends pro-social norms to encompass also
economic partners from more distant groups. Our study provides a first ac-

count of within-community variation in support of this theory.
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Evidence from Greenland



How Economic Expectations Shape

Preferences for National Independence:
Evidence from Greenland*

Gustav Agneman

ABSTRACT

In this chapter, I investigate how economic expectations shape voting intentions in a hypo-
thetical independence referendum in Greenland, a self-governing region of the Kingdom of
Denmark. I identify the causal effect of economic expectations by randomly exposing re-
spondents to a prime informing on Greenland’s current fiscal deficit. The results show that
respondents exposed to pessimistic economic information are 43 percent more likely to vote
no to independence, an effect I demonstrate is due to information updating, and not to a
mere shift in salience. I further document that respondents’ identity moderates the impact
of the prime. While being exposed to the information substantially increases opposition to
independence among voters with mixed national identity, voting behavior is essentially un-
changed among respondents with strong Greenlandic identity. I link this voter heterogeneity
to a lesser degree of economic voting among respondents with stronger national identity. The
present paper reveals a significant role of instrumental motives in shaping preferences for and
against secession; the change induced by the information prime would alter the outcome of
the independence referendum.

Keywords: secession, voting behavior, survey experiment
JEL Codes: H77, D74, D72

*The data collection was made possible by a generous research grant from Kraks Fond Byforskn-
ing and through joint collaboration with Greenland Perspectives and in particular with Allan
Olsen. The data collection was undertaken together with Kelton Minor and a team of excellent
research assistants, namely Nadine Kleemann, Ulunnguaq Markussen, Navarana Davidsen, Hans
Peter Mgnsted and Betina Berthelsen. I am grateful for the feedback I received from David Dreyer
Lassen, Stephan Schneider, Rasmus Leander, Maria Ackrén, Ulrik Pram Gad, Minik Rosing, and
Birger Poppel. I would further like to thank participants at the Nordic Conference on Development
Economics (2019) as well as members of the Artic Politics Seminar (2019) for insightful comments.
The author declares no conflicting interests, and assumes full responsibility for the presented con-
tent.



Chapter 1

1 Introduction

The economic costs and benefits of independence are typically valence issues of great con-
tention in secession aspiring regions (Dardanelli and Mitchell 2014). Presumably, the heavy
focus on the economic impact of independence is motivated by the strong association be-
tween voting and economic expectations; campaigners attempt to shift voters’ economic
expectations in order to win their votes. But while economic expectations may impact inde-
pendence preferences, they might equally well reflect rationalizations of voters’ pre-existing
preferences for or against secession (Howe 1998). The circular nature of the relationship
implies that mere correlations cannot inform on the effectiveness of economic information
campaigns as political instruments. How malleable are voters’ economic forecasts, and do
changes in expectations translate into changes in voting behavior?

In order to outline the causal effect of economic expectations on voter behavior in
an independence referendum, I collect novel data on independence preferences in Greenland,
a constituent country with strong secessionist pressure and significant economic reliance
on its current political union, the Kingdom of Denmark. Greenland is an ideal setting to
investigate how economic concerns influence independence aspirations, since there is little
doubt that independence, at least in the short run, would hurt the Greenlandic economy.
Moreover, a former colony, Greenland provides a suitable context to study how economic
and identity-based rationales interact to shape independence preferences.

I overcome the usually suspected endogeneity concerns (Wleizen, Franklin, and
Twiggs 1997) by exposing a random subset of respondents to an information prime inform-
ing respondents about Greenland’s fiscal deficit. The prime is a short text about the yearly
direct and indirect transfers that Greenland receives from Denmark. It includes costs which
are generally overlooked in the discussion about the economics of Greenlandic independence,
such as public service provision funded directly by Denmark, and therefore primes respon-
dents on a pessimistic economic scenario. I find that exposure to the economic information
substantially increases opposition to independence. Respondents that are assigned to the
information prime are 42.9 percent more likely to vote no to independence compared to the

control group. For respondents reporting that they read the information (complied with the



treatment), opposition increased by 58.1 percent. While respondents in the control group
are predominantly in favor of independence, a majority of respondents exposed to the prime
would vote against independence. In other words, the change induced by the prime is so
large it would alter the outcome of the independence referendum.

Three channels can potentially account for the baseline results. First, the prime
could negatively affect voters’ economic expectations of independence, which, in turn, could
nudge respondents to change their voting stance. 1 label this the ezpectations effect. Second,
if information that align with prior beliefs increases certainty, and certainty promotes voting
(see e.g. Lassen 2005), the prime could encourage voters with pre-existing pessimistic eco-
nomic forecasts to participate in the referendum. I denote this the rallying effect. Third, the
prime could impact also in the absence of information updating, by enhancing the salience of
— and thereby the weight voters ascribe — the economic aspect of independence (henceforth
labeled the salience effect).’ T find evidence of the first two mechanisms and a marginal but
insignificant salience effect, suggesting that information updating mainly accounts for the
impact of the prime. Respondents exposed to economic information make more pessimistic
prospective economic evaluations of independence. Moreover, conditional on making nega-
tive economic assessments, they are more likely to vote.

I proceed to show how identity moderates the effect of the information prime. In
line with Munoz and Tormos (2015), I expect respondents with a stronger national identity
to be less concerned with the economic consequences of independence and, therefore, to
exhibit less voting behavior malleability. The findings confirm this prior. Respondents with
stronger Greenlandic identity (proxied by language proficiency in Greenlandic but not in
Danish) are less likely to change their economic expectations when exposed to the prime and
less likely to engage in economic voting. As a consequence, the information prime has no
impact on their voting behavior.

The present paper contributes both to the literature on economic voting (Peltzman

1992; Aidt 2000; Lewis-Beck and Stegmaier 2000) and to the literature concerned with the

1. This channel is derived from Issue Ownership Theory (Bélanger and Meguid 2008). Issue Ownership
Theory simply posits that a political cause (e.g. opposition to independence) can gain from focus being
shifted to an issue (in this case the economic aspects of secession) in which this cause is considered to have
a comparative advantage.



Chapter 1

determinants of secession (Alesina and Spolaore 1997; Bolton and Roland 1997; Bordignon
and Brusco 2001; Olofsgard 2003; Leduc 2002; Collier and Hoeffler 2011). Methodologically, I
build on the burgeoning experimental political economy literature, and in particular I draw
from studies outlining causal determinants of political behavior by means of randomized
interventions (Tyran 2004; Gerber, Karlan, and Bergan 2009; Chiang and Knight 2011;
Bassi, Morton, and Williams 2011; Alt, Lassen, and Marshall 2016; Pons 2018; Alesina,
Stantcheva, and Teso 2018; Cantoni et al. 2019; Goodwin, Hix, and Pickup 2020).

My theoretical framework links closely with that of studies on the economics of
secessionist conflicts (Le Billon 2001; Lujala 2009; Lujala 2010; Hunziker and Cederman
2017). But whereas the determinants of secessionist conflicts has attracted much academic
attention, democratic secessionism has largely been exempted from quantitative inquiries.
By investigating voting behavior in a hypothetical independence referendum in Greenland,
the present study interlinks the small but growing empirical literature on the economics of
democratic secessionism (Mufioz and Tormos 2015; Gehring and Schneider 2020) with the
emergent literature on political behavior in the developing world (Vicente and Wantchekon
2009; Banerjee et al. 2010; Collier and Vicente 2014). Although most independence referen-
dums take place in developing countries (Mendez and Germann 2018), quantitative micro-
evidence on the underlying drivers of those processes is scarce. To the best of my knowledge,
this study is the first to document a causal effect of economic expectations on democratic
independence preferences in a developing context.

The paper is structured as follows. Section 2 reviews the literature on the eco-
nomics of democratic secessionism and presents a simple model of voter motivations in
independence referendums. Section 3 introduces the empirical setting. In Section 4, the
data and experimental design are described, as are the hypotheses and empirical approach.
Section 5 presents the main results and discusses their implications. Section 6 investigates
the moderating role of identity, and Section 7 outlines the treatment effect on inter-temporal

preferences for independence. Section 8 concludes.



2 Secessionist rationales

All democratic independence movements rely on some regional particularity(ies) that distin-
guish the separatist region from the current political union, for instance language, history
or ethnicity (Lehning 2005). A territorially linked identity can unite diverse expressions of
secessionism as well as legitimizing their end-goal (Buchanan 1997). Hence, a distinguished
regional identity appears to be a necessary condition for secessionist movements to form. It
is not, however, a sufficient condition for secessionism to grow strong (Sorens 2005). There
is substantial variation in the intensity of secessionist pressure, both over time and across
space, which cannot be explained by identity concerns. For instance, both Scotland and
Wales are nations distinct from their current political union, but independence is mainly
topical in Scotland. According to Gehring and Schneider (2020), economic expectations of
independence is a key factor explaining the intensive margin of secessionist pressures in Scot-
land. They outline how regional wealth shocks impact secessionist preferences by showing
that oil discoveries and oil price shocks, which bolster the regional wealth of Scotland but not
of Wales, enhanced support for the Scottish National Party (SNP), while Plaid Cymru, the
main secessionist party in Wales, remained unaffected. In conclusion, a territorially linked
identity is a pre-requisite for secessionism to form in the first place; beyond that, economic
prospects are a first order concern for voters.?

Evidence on the micro level determinants of independence aspirations is scarce, but
the little evidence that exists align with the macro level findings. Munoz and Tormos (2015)
document an independent role for economic considerations in shaping voting intentions in
a hypothetical referendum in Catalonia. Moreover, they find that economic expectations
correlate less with voting behavior among respondents with stronger Catalan identities,
relative to respondents with mixed identities. Although this evidence is purely correlational,
it suggests that voters might trade off economic and identity-based concerns when voting on

independence. In the following section, I present a model of voting behavior that incorporates

2. The macro level interlinkage between identity and economic rationales is documented also by Desmet
et al. (2011), who study the disintegration of former Yugoslavia, as well as in the study by Morelli and
Rohner (2015) on the interaction between ethnic homogeneity and resource wealth in promoting secessionist
conflicts.



Chapter 1

these dynamics, before proceeding to test the resulting predictions empirically.

2.1 Model of independence voting

In what follows, I construct a simple probabilistic voting model to formalize factors that
influence voter choice in independence referendums. I consider a voter who can vote either
leave or remain. The choice depends on a random ideology parameter I centered around 0,
and on the utility of consumption in the leave and remain scenarios. Moreover, a weight
parameter («) indicates the importance a respondent assigns the economic consequences of
independence relative to ideology. This characterization aligns with previous work on voter
rationales (Shayo 2009; Klor and Shayo 2010), in which voters are shown to trade off identity

and economic motives against each other. The voter will vote to leave if:

(1—a)] —a(u(e) —u(e)) >0 (1)

where ¢; and ¢, denote consumption of a representative voter if the region leaves
or remains, respectively. To be more precise, ¢; and ¢, represent voters’ beliefs about the
average consumption in the two states of the world. While ¢, is known, ¢ is clouded by
uncertainty. In order to add uncertainty, I substitute ¢; for a lottery which gives ¢;* (low
consumption) with probability p and ¢ (high consumption) with probability (1 — p). So

the voter now supports leave if:

(1 —a)I — a(u(e,) —ulpe® + (1 —p)a™)) >0 (2)

For simplicity, I assume that beliefs about consumption in the two states of the

world are the same for all voters, and that they relate to each other as follows:

ol > ¢, > ¢ (3)

The only variables that influence voter decisions are p; and «;. The economic
expectations can be either positive or negative depending on p;, but based on the economic

realities of Greenland, I will assume that the median voter has a negative economic outlook



of independence such that (p; x ot + (1—pi) % ot ) < ¢r. The initial state of « is assumed
to differ for different types of voters. Strong identity voters have relatively low «, whereas
mixed identity voters exhibit relatively high «. In addition, « is malleable, but strong
identity voters are assumed to have strictly lower a. The following predictions are then

straightforward to derive:

1. If p increases, voters will be more likely to oppose independence.
2. If a increases, the probability that the median voter opposes independence increases.

3. For voters with relatively higher «, changes in p influence voter choices more.

3 Empirical setting

Secessionism in Greenland, the empirical setting of this study, is commonly discussed in the
light both of identity and economic factors. Some 3,500 kilometers separate the regional
capital, Nuuk, from Denmark’s capital, Copenhagen, and the majority of the population
in Greenland are Greenlandic Inuit, as opposed to Danes. The distinct nationhood has
nurtured an identity-based appeal for independence (Breum 2015). But as a net-recipient
of regional redistribution, independence would, at least in the short-run, entail substantial
economic costs. The trade-off between identity and economic factors that many Greenlanders
supposedly experience makes this an ideal case for studying the causal role of economic
expectations in shaping independence preferences, and to investigate how identity moderates
this relationship.

Formerly a Danish colony, Greenland has gradually gained political autonomy over
time. In a national referendum 2008, a majority of the Greenlandic electorate favored a
proposal to extend self-determination, which resulted in the passing of the Self-Government
Act (Grydehgj 2016). The new act replaced the Home Rule Act from 1978 and meant
that the Greenlandic government would overtake some core administrative duties that up
until then had been the responsibility of Danish authorities. The arrangement also provided

the Greenlandic government the legal means to unilaterally call for a referendum on its
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separation from the present political union (Gad 2014), stating that the “Decision regarding
Greenland’s independence shall be taken by the people of Greenland™3.

Secessionism in Greenland has been closely linked to its natural resource wealth
(Taagholt and Brooks 2016), and the potential of commercial hydrocarbon deposits has
recurrently been highlighted as a way toward economic independence. The then Prime Min-
ister Kuupik Kleist stated in 2011 that “... possible findings of oil have increased the debate
on the issue of independence” (cross-referenced from Poppel 2018). But hopes of substan-
tial petroleum rents have yet to materialize, and as a result the secessionist pressure has
somewhat dampened.? As of now, Greenland relies on Denmark to finance its relatively
large public sector. Besides an annual transfer of around 3,6 billion DKK®, covering ap-
proximately half of Greenland’s budget, Denmark still administers a number of costly public
services.® Consequently, near-future political independence resulting in an immediate re-
duction or stop of Danish economic support would imply either dramatic cuts in welfare

provision, sharp increases in tax rates, or both.

4 Data and experimental design

4.1 Sampling strategy

The empirical analysis builds on data from an original survey conducted on the ground in
Greenland between July-September 2018. The selection of participants was determined by
a two-stage random sampling procedure. First, we sampled 13 villages from all regions of
Greenland using a stratified multi-stage cluster approach. Second, we randomly sampled
respondents from the universe of adult residents in the selected villages using Greenlandic
register data. As a result of the sampling procedure, the final sample approximates well the
Greenlandic population, at least in terms of age (Figure Al in the Appendix Section B) and
party affiliation (Table A2 in the Appendix Section B).” Figure 1 maps the sampled localities

3. See Act on Greenland Self-Government from June 12th 2009 (Naalakkersuisut 2009).

4. See The Economist (January 21st 2015).

5. The block grant varies slightly from year to year due to inflation.

6. See CNBC (25th April 2018).

7. Notwithstanding the representativeness of the sample in the Greenlandic context, the results are not
necessarily generalizable to other settings. In the Appendix C, I discuss how the results should be evaluated



from which respondents were recruited.

Figure 1: Map of Greenland
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Figure 1: Map of Greenland displaying the 13 sampled as well as a the unsampled villages. The well-balanced
spatial and demographic distribution of sampled localities was ensured by means of stratification of villages
before randomization.

In total, 1400 Greenlandic residents were invited and 622 participated (approxi-
mately 1.5% of the adult population in Greenland). The survey was in pen-and-paper for-
mat, and participants completed it individually either at field sessions held at local schools
and town halls, or in their homes. Trained Greenlandic enumerators interviewed respondents
who were not able to complete the survey on their own. A detailed account of the sampling

procedure and data collection is outlined in the Appendix Section A.

4.2 Data

The main variables of interest are presented along with descriptive statistics in Table A3 in

the Appendix B. In order to complement the survey data, I linked 468 respondents® with

in the light of context specific factors.
8. Survey data from 154 respondents were not possible to merge with the register data due to missing
identifying information.
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objective individual data from the Greenlandic registers. The register based data is useful for

ensuring that measurement error due to inaccurate reporting does not influence the findings.

4.2.1 Outcome variables

The outcome variable of main interest is a dummy indicator for opposition to independence.
The variable is based on the survey item S1, from which the alternative “No” is defined as
opposition to immediate independence. I further construct a variable that captures whether
a participant voted (answered “Yes” or “No”) or abstained (answered “I don’t know” or “I

would not vote”).

S1. Voting intentions
If there was a referendum on independence TODAY, asking if you wanted Greenland to

leave the Kingdom of Denmark, how would you vote?

(Yes; No; I don’t know; I would not vote)

A mediating variable central to the analysis is respondents’ subjective economic
expectations of independence, derived by the survey item S2. The question was asked in

likert-scale format in order to ensure comprehensibility.

S2. Economic expectations
If Greenland becomes independent within the next 10 years, this will impact Greenland’s

economy...

(Very negatively; Somewhat negatively; Not at all; Somewhat positively; Very positively)

4.3 Experimental design

The survey contained a randomized component which intended to experimentally shift eco-
nomic expectations. This was implemented by assigning respondents into one of three treat-
ment groups: the Control Group (CG), the Salience Treatment (ST) or the Information
Treatment (IT). The experimental design is summarized in Figure 2. Vote stands for an-
swering questions on independence preferences (S1), Expectations encompasses questions on

the expected economic effects of independence (S2 as well as two additional questions de-

11



tailed in Section 4.3.2), and Prime indicates the Information Treatment detailed in Section
4.3.1. Note that all respondents were subject to the same three survey sections; it was the

timing of sections that differed between treatments.

Figure 2: Flowchart describing the timing of survey components
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Figure 2: Flowchart depicting the timing of survey sections for each treatment group.

Respondents were assigned to treatments by means of a Randomized Block Design?,
with the village as the block unit, and an equal likelihood of being assigned into either
one of the treatments. Consequently, each treatment group contains roughly a third of
the respondents, both in the total sample and in each village. The random placement of
individuals into treatments assures that, in expectation, treatment groups do not differ in
terms of background characteristics. Table 1 confirms that this is true also in practice. While
respondents in the Information Treatment differ slightly from those in the Control Group in

terms of gender and age, all other co-variates are well balanced across treatments.

9. This approach tends to promote similarity of treatment groups in terms of pre-determined character-
istics (Gerber and Green 2012).
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Table 1: Balance table

Variable Sample mean IT vs. ST IT vs. CG  Variable Sample mean IT vs. ST IT vs. CG
Woman 0.518 0.077 0.082* Internet 0.698 -0.035 0.004
(0.500) (0.049) (0.049) (0.460) (0.045) (0.046)
Age 45.811 0.247 -3.563** TV 0.717 0.024 0.002
(15.148) (1.494) (1.533) (0.451) (0.045) (0.044)
Survey Taken at Home 0.638 0.087 0.032 Radio 0.633 -0.055 -0.057
(0.481) (0.047) (0.046) (0.482) (0.048) (0.048)
Lives in Town 0.783 -0.033 -0.031 Newspaper or Magazine 0.321 -0.070 -0.043
(0.413) (0.041) (0.041) (0.467) (0.046) (0.046)
Greenlandic 0.833 0.008 -0.040 Survey Language: GRL 0.707 0.042 -0.019
(0.373) (0.038) (0.035) (0.455) (0.045) (0.044)
Family in Denmark 0.820 -0.041 -0.009 Public Sector 0.384 -0.078 -0.054
(0.384) (0.050) (0.052) (0.487) (0.054) (0.053)
Lived in Denmark 0.415 0.032 0.028 Financial Difficulties 0.476 0.076 0.071
(0.493) (0.049) (0.049) (0.500) (0.052) (0.053)
Perceived Income Status 5.124 -0.198 0.000 HH Earnings < 200 K 0.413 0.035 -0.012
(1.844) (0.184) (0.186) (0.493) (0.050) (0.051)
Pol. Pref.: Left-Right 4.786 0.245 0.286 HH Earnings 200-500 K 0.370 0.007 -0.002
(2.104) (0.211) (0.219) (0.483) (0.049) (0.049)
Party pro-independence 0.606 0.049 -0.037 HH Earnings > 500 K 0.218 -0.042 0.013
(0.489) (0.048) (0.048) (0.413) (0.042) (0.041)
Party anti-independence 0.196 -0.043 -0.003 Primary School 0.451 0.039 -0.022
(0.398) (0.040) (0.038) (0.498) (0.050) (0.050)
Trust Den. Government 2.700 0.021 0.174 High School/Professional 0.380 -0.052 -0.023
(1.035) (0.108) (0.117) (0.486) (0.049) (0.049)
Trust Gre. Government 2.828 0.052 -0.036 University Degree 0.169 0.012 0.045
(1.111) (0.112) (0.120) (0.375) (0.039) (0.037)

Table 1 shows the sample means of relevant covariates, as well as balance tests comparing the Information Treatment with the
other treatment groups. The tests are conducted by means of bivariate regressions. Woman is an indicator variable coded as
1 if the respondent is female and 0 otherwise; Age is the age of the respondent; Survey Taken at Home is an indicator variable
coded as 1 if the respondent took the survey at home and 0 if it was taken at a field session; Lives in Town is a dummy for
residing in a town (1) or settlement (0); Greenlandic is a dummy for having indicated Greenlandic as national identity; Family
in Denmark indicates if the respondent stated having at least one close relative in Denmark; Lived in Denmark is a dummy
indicating if the respondent ever lived in Denmark; Perceived Income Status denotes the income decile in which the respondent
placed her household; Party pro-independence is a dummy on whether the respondent voted for a party in favor of near-future
independence; Party anti-independence is a dummy on whether the respondent voted for a party opposing near-future indepen-
dence (herein I include Democrats and Cooperation Party); Trust Den. Government indicates trust in the Danish government
from “Not at all” (1) to greatly (5); Trust Gre. Government has the same wording but regarding trust in the Greenlandic gov-
ernment; Internet, TV, Radio and Newspaper or Magazine are dummies indicating whether the respondent consumes respective
media; Survey Language: GRL is a dummy on whether or not the Survey was taken in Greenlandic; Public Sector is a dummy
indicating whether the respondent works in Education, Health services or simply stated “Public Sector” as her employment;
Financial Difficulties is a dummy indicating if the respondent would run into financial difficulties in less than a month if salary
and/or transfers were discontinued; HH earnings stand for household earnings, and the ranges are in Danish Kroner; Primary
School, High School/Professional and University Degree are dummies indicating the highest level of education obtained.

* (p<0.10), ** (p<0.05), *** (p<0.01)

4.3.1 Information Treatment

Respondents in the Information Treatment (IT) group read the information prime shown
in S3 before answering questions on voting intentions in the hypothetical independence ref-
erendum. The goal of the Information Treatment was to shift the economic expectations
of treated respondents by means of truthful and credible information. To this end, the
prime was an extract from a scientific report evaluating the economic challenges associated
with independence in light of the current fiscal reliance on Denmark (Rosing, Mosbech, and

Mortensen 2014). The exact wording is shown in S3.
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S3. Information prime

The cost of an independent Greenlandic economy has been estimated to be at least 5 billion
DKK. An independent Greenlandic economy would require. . .

e 3.6 billion DKK a year to compensate for the block grant that Greenland currently
receives each year

e 800 million DKK annually to fund public services not yet transferred to Greenlandic
responsibility

e 190 million DKK annually to phase out subsidies from the EU

e 456 million DKK a year to carry out new tasks if Greenland decides to withdraw
entirely from the Kingdom of Denmark

e 800 million DKK in increased annual costs by 2040

5 billion DKK split between all Greenlanders is around 90 000 DKK per citizen.
(Source: “To the benefit of Greenland, 20147)

While the public debate on independence in Greenland has been focused on how
to compensate for the 3.6 billion DKK that the Danish state transfers each year, the report
presented a more comprehensive assessment of the economic costs of independence. By
including a number of additional costs that complete economic independence would entail,
the assessment can be firmly positioned in the negative tail of impact assessments, and the
information should thus be regarded as pessimistic economic information. The fact that
the report was four years old at the time of surveying did not substantially impact the
accuracy of the content, since the economic support that Greenland received from Denmark
was largely unchanged during this period. To the extent that respondents still perceived the
information to be outdated and therefore of lesser relevance, this would induce a downward

bias in the estimated treatment effect.

4.3.2 Salience Treatment

In order to separate information updating from a potential salience effect induced by the
information prime, a subset of the participants was assigned to the Salience Treatment
(ST). The Salience Treatment entailed a positioning of questions on expected economic
consequences of independence prior to the voting section (S1). Besides S2 — the survey item
on expected consequences for Greenland’s economy in case of independence — the Salience

Treatment also included questions on the expected economic consequences for the village
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of residence, and for the personal income.'® Answering questions on economic expectations
should enhance the salience of the economic aspect of independence, without providing new
information. This allows me to separate the treatment effect due to information updating

from a mere salience effect.

4.3.3 Control Group

The remaining respondents were not subject to any prime before stating their voting in-
tentions. I label this the Control Group (CG). Naturally, the Control Group serves as the

reference category in most specifications.

4.4 Experimental concerns

A concern with using voter choice in a hypothetical independence referendum as the depen-
dent variable of interest is the ambiguity of what political independence entails. Respondents
could potentially attribute different meanings to the word independence. For instance, some
respondents might assume that independence means that all economic support from Den-
mark would immediately cease, while others count on the economic support to continue. If
the Information Treatment affects respondents’ interpretation of independence, it could in-
duce changes in voter behavior for semantic reasons. In order to ensure that all respondents
interpret independence in the same way, the survey section on voting preferences was there-

fore introduced by 11, which served to align respondents’ understanding of “independence”.

I1. Section Introduction

In following section, we refer to independence as complete political independence from the
Kingdom of Denmark. It is assumed that this means that fiscal transfers (including the
block grant) from Denmark to Greenland would stop.

4.5 Experimental predictions

I now use the model presented in Section 2.1 to derive predictions from the survey experiment.

10. The exact wordings read: “If Greenland becomes independent within the next 10 years, this will
impact... my personal income / my town or settlement’s economy (very negatively; somewhat negatively;
not at all; somewhat; positively; very positively)”. These questions are not further analyzed in this chapter.
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(1 —a)l — a(u(e,) — ulpic™ + (1 —pg)e™)) >0 (4)

The relevant variables are «;, the relative weight a respondent ascribes to the
economic aspect of independence, and p;, the perceived probability of a low consumption
state vis-a-vis a high consumption state following independence. Since the information prime
exposes voters to pessimistic economic information, the expectation is that respondents in the
Information Treatment on average will perceive a higher probability of the low consumption
scenario (%) compared with the respondents in the Control Group; formally p;'T > p;9¢.
All else equal, a shift toward more negative economic expectations should increase opposition
to independence in the Information Treatment group.

Moreover, both the Information Treatment and the Salience Treatment are expected
to increase the salience («) of the economic aspect of independence, such that @;'" = a@;°7
and &;'T > @;““. Since respondents’ economic expectations of independence are postulated
to be negative for the median voter, a higher alpha («) should increase opposition to inde-
pendence on the margin. Taken together, the model implies that the share of voters opposing

independence should be:

1(IT = No) > 1(ST = No) > 1(CG = No) (5)

Both information updating and a salience effect could in principle explain a larger
share of voters opposing independence in the Information Treatment relative to the Control
Group. However, if the share of voters is larger in the Information Treatment relative to the
Salience Treatment, this can only be explained by information updating.

Finally, I consider how the treatment effect could differ for different types of voters.
More concretely, I use the model to derive predictions for how respondents with a strong
Greenlandic identity should react to the information prime relative to respondents with a
mixed identity. To this end, I define two types of voters, strong identity respondents who
give relatively more weight to the ideological aspect of independence, and mixed identity
respondents who are relatively more concerned with the economic aspect of independence.
SI ~ gMI

Hence, the initial conditions are such that @ , where ST refers to strong identity
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respondents, and M1 refers to mixed identity respondents. If respondents with stronger
national identity are more concerned with the ideological aspect of independence, and hence
less focused on the economic aspect, they should be less susceptible to economic information
and therefore react less to the prime. The heterogeneous treatment effect could further be
amplified if identity and information updating interact, in that more ideological respondents

are less willing to update their economic expectations, p;.

4.6 Econometric specification

In order to test the predictions presented in the preceding section, I set up a number of
empirical models to identify the intention-to-treat effect and the complier average treatment
effect of the Information Treatment on opposing independence. Due to the random assign-
ment of treatments, the identification of the intention-to-treat effect is straightforward. The

reduced form equation (6) is estimated using Ordinary Least Squares (OLS):

(Vote = ]\/YO)Z = o+ BlZZ + Xz’)/ + 61@, (6)

where Z is an indicator variable for assignment to the Information Treatment and
X is a vector of control variables. In order to demonstrate that the results are invariant to
potentially confounding factors, all models are presented in three steps: bivariate regressions,
multivariate regressions with controls for Gender and Age (the imbalanced covariates), and
multivariate regressions with an extensive set of controls (labeled “Additional Controls” in
the tables). Additional Controls includes controls for (1) whether the participant filled in the
survey at home or at a field session, (2) national identity fixed effects, (3) a dummy indicating
whether the survey language was Greenlandic, (4) fixed effects on annual household income
before taxes, (5) fixed effects on highest level of education achieved, (6) fixed effects on
village of residence, and (7) fixed effects on party voted for in the last General Elections.

In the survey section that followed the Information Treatment, respondents were
asked whether they read the information contained in the prime. I label respondents who
indicated that they read the information “compliers”. Under the assumption that respon-

dents reported truthfully whether they complied with the information prime, I can estimate
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the complier average causal effect (CACE) by means of an instrumental variable approach.
The first stage is shown in equation (7), where Treatment Complying is a dummy for being

assigned to, and complying with, the Information Treatment.

(TreatmentComplying); = a + p1(Z;) + Xiy + & (7)

The second stage regression estimates the average treatment effect among compliers.

The specification is shown in equation (8).
(Vote = No); = a + Bl(TreatmeEC\omplyz’ngi) + Xy + (8)

Having established a causal relationship between the Information Treatment and
voting behavior, I turn to an investigation of potential mechanisms. First, I investigate the
Salience Effect by using the Salience Treatment as the reference group. If a shift in salience
toward the economic aspect of independence explains the Information Treatment effect,
then the estimated effect should be substantially smaller in this specification compared to
when the Control Group serves as the reference group. Second, I turn to the Expectations
Effect. In order to investigate whether a shift toward more negative economic expectations
may account for the impact of the prime on voting behavior, I estimate the effect of the
Information Treatment on economic expectations using both standard linear regressions
and Ordered Logit models!'. Third, I investigate the Rallying Effect by comparing the
likelihood of voting in the Information Treatment relative to the Control Group, separately
for respondents with pessimistic and optimistic economic expectations.

Finally, I study how identity associates with economic voting, and how this in turn
shapes the effect of the information prime. To investigate the moderating role of identity, I
first define economic voting as voter behavior that (to a large extent) is influenced by eco-
nomic concerns and therefore sensitive to new economic information (Holbrook and Garand
1996). In order to proxy for identity, I exploit information on respondents’ language profi-

ciency as signals of the strength of national identity. In Greenland, both Greenlandic and

11. I first consider Generalized Ordered Logit models, but since the parallel lines assumption is not rejected,
allowing for a non-linear impact does not change the estimates (Williams 2016).
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Danish are mandatory languages in school and widely used in the public sphere.!? But for
many the prevalence of Danish represents a lingering dependence on Denmark that should
be discontinued (Gad 2009). According to this view, monolingual Danish speaking Green-
landers and bilingual Greenlanders possess mixed identities, while monolingual Greenlanders
represent the more traditional Greenlandic identity. Consequently, proficiency of Danish is
a marker of identity (Gad 2009), and not speaking Danish serves as a good proxy for having
a strong Greenlandic identity. As a proof of concept, strong identity is shown to correlate

negatively with “sense of belonging to Denmark” (correlation coefficient= —0.342).

5 Results

5.1 Independence support by treatment group

For a first outlook of the treatment effect, I present data on voting intentions in the hypo-
thetical referendum on independence separately for each treatment group. Table 2 shows
that the Control Group displays the strongest support for independence. In fact, for this
group of respondents, the share of voters favoring immediate independence is larger than the
share of respondents opposing it. Opposition to independence is somewhat stronger among
respondents in the Salience Treatment, who were subject to questions on expected economic
consequences of independence prior to indicating their voting decision. In the Information
Treatment group, the majority of voting respondents are opposed to independence. These
simple descriptive statistics provide an indication that the Information Treatment influenced

voting behavior. Next, I formally test the treatment effect by means of regression analyses.

12. For the following analysis, I exclude 10 respondents with an identity other than “Danish” or “Green-
landic”. In the remaining sample, about two-thirds of the respondents speak Danish.
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Table 2: Independence preferences by treatment group

If there was a referendum on independence TODAY,

asking if you wanted Greenland to leave the Kingdom of Denmark, how would you vote?

Control Group Salience Treatment Information Treatment

Yes 39.90 % 37.07 % 35.51 %
No 30.05 % 34.63 % 42.99 %
I don’t know 19.70 % 20.00 % 15.42 %
I would not vote 10.34 % 8.29 % 6.07 %

Table 2 displays the percentage of voters for each outcome in a hypothetical referendum on full

political independence, separately for each treatment status.

5.2 Economic information and voting intentions

The random assignment of treatments allows for straightforward identification of the Infor-
mation Treatment effect on voting behavior. Table 3 displays the results from regressions
using a dummy for voting no to independence as the dependent variable, and a dummy for
assignment to the Information Treatment as the independent variable of interest. Columns 1-
3 show OLS regression estimates (see equation 6) of the intention-to-treat effect. In columns
4-6, I present the average treatment effect of complying respondents, estimated using 2SLS
regressions where Treatment Complying is instrumented by assignment to the Information
Treatment (see equation 7 and 8). Panel A shows the regression estimates when both the
Control Group and the Salience Treatment are used as reference groups; Panel B displays
the effect of the Information Treatment relative to the Control Group; Panel C presents the

regression estimates when the Salience Treatment is the reference group.
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Table 3: Effect of the Information Treatment on Voting Behavior

Dep. Var.: Voted No OLS OLS OLS 2S5LS 2S5LS 2SLS
Panel A: Full Sample (1) (2) (3) (4) (5) (6)
Information Treatment 0.106***  0.101**  0.106***
(0.0411) (0.0423) (0.0398)
Treatment Complying 0.144***  0.137**  0.145"**
(0.0549) (0.0567) (0.0521)
Observations 622 588 536 622 588 536
R-squared 0.0111 0.0115 0.280 — — -
Dep. Var. Mean 0.360 0.366 0.377 0.360 0.366 0.377
First Stage F-statistic - - - 546.3 559.7 601.8
Gender & Age No Yes Yes No Yes Yes
Additional Controls No No Yes No No Yes
Panel B: CG as reference (1) (2) (3) 4) (5) (6)
Information Treatment 0.129*>*  0.112**  0.0968**
(0.0468)  (0.0486) (0.0481)
Treatment Complying 0.175***  0.152**  0.136**
(0.0626)  (0.0652) (0.0634)
Observations 417 395 359 417 395 359
R-squared 0.0180 0.0212 0.304 - - -
Dep. Var. Mean 0.367 0.375 0.393 0.367 0.375 0.393
First Stage F-statistic - - - 600.9 540.9 409.5
Gender & Age No Yes Yes No Yes Yes
Additional Controls No No Yes No No Yes
Panel C: ST as reference (1) (2) (3) (4) (5) (6)
Information Treatment 0.0836*  0.0838*  0.112**
(0.0475)  (0.0490) (0.0462)
Treatment Complying 0.113* 0.114* 0.151**
(0.0638) (0.0659) (0.0587)
Observations 419 396 365 419 396 365
R-squared 0.007 0.010 0.313 — — —
Dep. Var. Mean 0.389 0.391 0.397 0.389 0.391 0.397
First Stage F-statistic — — — 600.9 549.2 494.7
Gender & Age No Yes Yes No Yes Yes
Additional Controls No No Yes No No Yes

Robust standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1

Table 3 displays both Ordinary Least Squares (OLS) and Two-Stage Least Squares (2SLS) regression estimates of
the effect of information on the probability of voting no to independence. Columns 1-3 display OLS regressions with
the full sample in Panel A (using both the Control Group and the Salience Treatment as reference), the Control
Group as reference (Panel B) and the Salience Treatment as reference in Panel C. Columns 4-6 show 2SLS regres-
sions in which complying respondents in the Information Treatment are instrumented by having been assigned the
Information Treatment. Gender & Age indicates whether controls for age and gender were included. Additional
Controls comprises (1) Survey taken at home or at field session, (2) National Identity FEs, (3) Greenlandic language
survey dummy, (4) Income FEs, (5) Education FEs, (6) Village FEs and (7) Party FEs.

As can be seen in column 1 of Panel A, the information prime significantly increases
opposition to independence by 10.6 percentage points; 32.7% higher than in the Control
Group and Salience Treatment, where 32.4% of the respondents opposed independence.
The effect remains largely unchanged when controlling for Gender and Age, and the more

extensive set of controls labeled “Additional Controls” (see Section 4.6). The treatment
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effect for complying respondents — shown in columns 4-6 — is substantially larger. With no
controls, the complier average causal effect is an increase in opposition of 14.4 percentage
points (or 44% higher than in the baseline).

In Panel B, I show that the pattern is the same when using only the Control Group
as reference group. Respondents in the Information Treatment group are 12.9 percentage
points (43%) more likely to oppose independence, relative to respondents in the Control
Group. The estimated effects are, intuitively, larger in the 2SLS regressions. Complying
respondents are 17.5 percentage points (58%) more likely to oppose independence when
subject to the Information Treatment. In conclusion, the prime induces more opposition

toward independence when evaluated against the pooled sample and the Control Group.

5.3 Mechanisms

I now turn to the mechanisms that account for the baseline results presented in Panels
A and B of Table 3. The effect of the information prime could either be accounted for
by (1) information updating or (2) a salience effect, or a combination of the two. I start
by investigating whether a salience shift toward the economic challenges associated with
independence can account for the impact of the Information Treatment. Thereafter, I test
whether the treatment effect can be attributed to altered economic expectations and whether

increased turnout among pessimistic voters played a role.

5.3.1 The Salience Effect

First, I study whether a shift in salience explains the impact of the prime. The underly-
ing idea is that, given that respondents already are aware of the economic challenges that
independence would entail, the information prime may influence voter behavior merely by
making salient the economic aspect of independence (Bélanger and Meguid 2008). In order
to test whether salience played a role, I present regressions using the Salience Treatment
as reference group in Panel C of Table 3. The estimated effects are qualitatively the same,
albeit somewhat smaller in magnitude, as when the Control Group is used as the reference

group, but the effects are now significant only at the 10% significance level. The relatively
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smaller treatment effect indicates that salience produced a minor increase in the opposi-
tion to independence. The opposition is, however, not significantly more pronounced in the
Salience Treatment group relative to the Control Group!®, and I thus rule out a salience

effect as a prominent mechanism.

5.3.2 The Expectations Effect

Next, I turn to the role of information updating in influencing voter behavior. Since the prime
includes costs not generally discussed in association with independence, the Information
Treatment should induce more negative economic forecasts, given that voters are receptive
to the message. This prediction aligns well with the observed pattern. In Figure 3, I plot
the distribution of respondents’ economic expectations separately for the Control Group and
the Information Treatment. The upper histogram shows the economic expectations of all

respondents, whereas the bottom histogram includes complying respondents only.

Figure 3: The effect of the Information Treatment on economic expectations
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Figure 3: Distribution of economic expectations by treatment group. The upper plot displays histograms
with corresponding kernel densities for all respondents in the Information Treatment and the Control Group,
and the lower plot shows histograms with corresponding kernel densities for complying respondents. The
survey item from which economic expectations are derived read: “If Greenland becomes independent within
the next 10 years, this will impact Greenland’s economy... (Very negatively; Somewhat negatively; Not at
all; Somewhat positively; Very positively)”.

13. Regression coefficient= 0.046; p-value= 0.323, in a bivariate regression with robust standard errors.
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The Information Treatment increased the prevalence of respondents believing that
independence would affect the Greenlandic economy very negatively by approximately 50%.
The effect is entirely driven by complying respondents. In this subgroup, the share of re-
spondents indicating that the economy would be very negatively affected by independence
increases by 69% when exposed to the Information Treatment. In Table A4 in the Appendix
F, I formally test the impact of the Information Treatment on economic expectations, both
by means of Ordered Logit and OLS regressions. The regression analyses confirm that the
prime significantly shifted the distribution of economic forecasts in the negative direction.
In columns 7 and 8 of Table A4, I show that the impact is conditional upon compliance with

the treatment.

5.3.3 The Rallying Effect

Another channel through which the Information Treatment could impact voting behavior is
the potential of information to inspire voting participation of certain types of voters. Since
the prime presents negative economic information, it should make already pessimistic voters
more certain regarding their beliefs and thereby encourage them to vote. Conversely, the
Information Treatment should make voters with optimistic expectations more insecure, and
thereby dissuade them from voting. In Figure 4, I plot the likelihood of voting by treatment
group, separately for respondents who make negative (left) and positive (right) forecasts of
the economic impact of independence. Voting is a dummy defined as 1 if the respondent
indicated either “Yes” or “No” to S2, and 0 if the respondent indicated “I don’t know” or “I

would not vote”.
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Figure 4: The effect of the Information Treatment on the probability of voting
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Figure 4: Bar graphs showing the likelihood of voting in the Information Treatment and the Control Group
split by expected economic impact of independence. The vertical lines represent corresponding 90% confi-
dence intervals based on robust standard errors.

As shown in Figure 4, respondents who make negative economic assessments are
more likely to vote when exposed to the Information Treatment. In other words, the Informa-
tion Treatment appears to rally negative respondents. Meanwhile, there is no rallying effect,
but neither a dissuading effect, for respondents who exhibit positive expectations about the
economic impact of independence: the participation rate among these voters is completely
unaffected by the prime. Table A5 in the Appendix G shows that the Information Treat-
ment increased voter participation by 17.1 percentage points (statistically significant at the
5% level) among respondents making negative prospective economic evaluations, whereas
respondents with positive economic expectations were unaffected in terms of voting partic-
ipation. As a consequence of the Rallying Effect, the Information Treatment changed the

voter composition in favor of relatively more voters with negative economic expectations.
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5.3.4 Documenting the underlying mechanisms

To show that the proposed mechanisms account for the treatment effect, I stepwise include
economic expectations and voting participation as controls in the reduced form regression. In
Table A6 in the Appendix H, the sample is restricted to respondents with data on economic
expectations (S3). For this sub-sample, the Information Treatment increases the probability
of voting no by 15.4 percentage points (significant at the 1% level). The estimated effect
drops to 10.3 percentage points (significant at the 5% level) when I control for the Expecta-
tions Effect by including a set of dummy variables indicating economic expectations. When
I account for the Rallying Effect by adding a dummy for voting (thereby restricting the
analysis to respondents moving from “Yes” to “No”), the treatment effect drops further to
5.2 percentage points (insignificant). This exercise shows that the Information Treatment
impacted voting behavior by shifting respondents’ economic evaluations and by encouraging

voters with pessimistic economic expectations to participate.

5.4 Robustness checks

In this section, I present a number of alternative specifications as well as placebo tests to
corroborate the baseline findings. First, I investigate whether the results are robust to an
alternative test of statistical significance, namely Randomization Inference. In relation to
inference based on OLS regressions — which relies on assumptions of asymptotic properties
— Randomization Inference provides exact p-values (Imbens and Wooldridge 2009). The
approach entails randomly assigning respondents fictional treatments and estimating the
treatment effect using the placebo treatment distribution. This procedure is then repeated
100,000 times. Figure 5 plots the kernel densities of Information Treatment-betas obtained
from Randomization Inference, respectively when using the full sample (column 1), the
Control Group (column 2) and the Salience Treatment (column 3), as reference groups. In
the first row, all respondents are included, and in the second row only complying respondents
are considered. The vertical lines indicate the estimated effects of the Information Treatment
from the actual treatment assignment. The corresponding p-values are estimated as the

proportion of times that (absolute value of) the fictional treatment effect was larger than
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the (absolute value of the) actual treatment effect.

Figure 5: The effect of I'T on opposition to independence using Randomization Inference
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Figure 5: Kernel density plots from Randomization Inference estimations. Each Kernel displays a distribution
of Information Treatment-betas obtained from 100,000 permutations of fictional treatment status. The
vertical lines show the estimated effects of the Information Treatment in the actual treatment assignments,
and the corresponding p-values indicate the probability that such extreme values would be estimated by
chance. The first row shows simulated estimations when all respondents are considered, and the second row
when only complying respondents are included. The reference groups are the full sample (column 1), the
Control Group (column 2) and the Salience Treatment (column 3).

The impact of the Information Treatment on the probability of voting no appears
even more robust when using Randomization Inference instead of OLS regressions. For the
full sample, as well as when using the control group as the reference group, the treatment
effects are estimated at significance levels below 1%. As the Salience Treatment slightly
increases opposition to independence, the estimated effects of the Information Treatment
are significant only at the 10% and 5% level when using the Salience Treatment as reference
group.

In Table A7 in the Appendix I, I replicate the baseline regressions using several

alternative specifications: in columns 1 and 2, I only include respondents who indicated a
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Greenlandic nationality in the regressions, and show that the results remain significant for
this sub-sample; column 3 reports treatment effects estimated at the 5% significance level

1'4: in column 4, I weigh'® observa-

when using standard errors clustered at the village leve
tions in order to better approximate the intention-to-treat effect for the general Greenlandic
population, and show that, due to higher treatment responsiveness among respondents in
underrepresented areas, the treatment effects are larger in this exercise; in column 5, I show
that the results are robust to using logistic regression specifications; and in column 6, I
show that the estimates remain statistically significant also in PDS LASSO models'®, which
account for potential issues of multicollinearity in the multivariate models (Chernozhukov,
Hansen, and Spindler 2015).

Next, I turn to placebo tests of the treatment effect. For information to have an
impact, voters ought both to pay attention to the information and to perceive it as credible
(Chiang and Knight 2011). By restricting the sample to respondents who did not read
(comply with) the prime, and who did not trust the prime, I can conduct placebo tests on
respondents that should not have been affected. In the full sample, 21.2% of respondents
did not read the information prime (CG: 19.8%; IT: 22.6%; ST: 21.2%), and 37.5% of
respondents did not trust it (CG: 36.6%; IT: 39.5%; ST: 37.11%). In Table A9, I show
that the Information Treatment effect in these subgroups was close to zero and statistically
insignificant.

Lastly, in the Appendix D, I investigate whether a double treatment in a num-
ber of surveys may have impacted the results. 26 (out of 622) respondents received both
the Information Treatment and the Salience Treatment due to a misprint in these surveys.
The results confirm that double treatment did not alter voter behavior relative to single

treatment.

14. The standard errors are bootstrapped to account for the issue of few clusters (Cameron, Gelbach, and
Miller 2008).

15. The population share of each stratum is divided by respective stratum’s sample share. As a conse-
quence, respondents from strata that are overrepresented in the data are given weights lower than 1, whereas
respondents from strata that are underrepresented are given weights higher than 1.

16. The Post-Double Selection Least Absolute Shrinkage and Selection Operator (PDS LASSO) models
are implemented using Stata’s pdslasso package (Ahrens, Hansen, and Schaffer 2019). The LASSO models
introduce a shrinkage parameter which penalizes coefficients of the independent variables and includes in
the model only regressors with non-zero coefficients post regularization. As an effect of regularization, the
LASSO introduces a downward bias in the estimates but potentially also reduces the variance.
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6 Identity and economic voting

In this section, I investigate the role of identity in moderating the Information Treatment-
effect. 1 hypothesize that voters with strong national identity attach a larger weight to
the identity aspect of independence and, correspondingly, a smaller weight to the economic
aspect, relative to voters with more ambiguous national identity. Moreover, I posit that
strong identity respondents exhibit less malleable economic expectations. As a consequence,
strong identity voters should be less likely to change their voting stance when exposed to
the information prime. This exploratory analysis is motivated by the emergent literature
on the influence of identity on economic and political behavior (Constant and Zimmermann
2008; Benjamin, Choi, and Fisher 2016; Kaufmann 2019), and the predictions align with
the theoretical model (in Section 2) in which voters trade off identity-based and economic
concerns when voting on independence.

To investigate the proposed voter heterogeneity, I proxy for strong national identity
using information on language proficiency. 1 code monolingual Greenlandic speakers as
respondents with strong identity, and label the identity of bilingual and Danish speaking
respondents as mixed identity (see Section 4.6 for a discussion on this operationalization).!”

I begin the analysis by investigating the correlation between identity and prefer-
ences for independence. In Figure 6, I plot the share of voters for and against independence
separately for respondents speaking only Greenlandic, bilingual respondents and monolin-
gual Danish speaking respondents. The figure reveals a clear pattern. While monolingual
Greenlandic speakers predominantly support independence, the race is almost tied for bilin-
gual respondents, while nearly all of the monolingual Danish speaking respondents oppose

independence.

17. In the subsequent analysis, I exclude 10 respondents that indicated a national identity “other” than
the Danish Kingdom.
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Figure 6: Identity and independence
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Figure 6: Voting on independence by groups of language speakers. Only respondents that indicated a
“Greenlandic” or “Greenlandic and Danish” identity are included. Participants indicating either “I don’t
know” or “I would not vote” are excluded. Hence, the bars do not add to 100%.

Next, I study how identity moderates the degree of economic voting. I define
economic voting as a (strong) correlation between economic expectations and opposition to
independence. More economic voting should make voters more susceptible to the information
in the prime. In Table 4, I formally test the differences in economic voting, as well as for a
heterogeneous treatment effect based on identity. SI refers to Strong identity respondents,
whereas MI refers to Mixed identity respondents.

In columns 1 to 3 of Table 4, I explore the relationship between economic expec-
tations and opposing independence separately for mixed and strong identity respondents.
All specifications confirm that respondents with strong identity are relatively less likely to
base their vote on prospective evaluations of the economic consequences of independence,
relative to respondents with mixed identity. Next, in columns 4 and 5, I document how
identity correspondingly moderates the effect of the information prime on voting behav-
ior. The estimates show that whereas mixed identity respondents react to the Information

Treatment by increasing opposition to independence, the treatment effect is negative (albeit
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statistically insignificant) for strong identity respondents. In other words, strong identity
respondents are if anything less likely to oppose independence after having been exposed
to pessimistic economic information. Column 6 confirms that this heterogeneity in voter

response is statistically significant.

Table 4: Identity and Economic Voting

Dep. Var.: Voted No

SI MI Pooled SI MI Pooled
(1) (2) (3) (4) (5) (6)
Economic Expectations -0.116*** -0.212*** -0.212***
(0.0302) (0.0177)  (0.0177)

Strong identity -0.512% -0.200™*
(0.137) (0.0617)
Economic Expectations 0.0959***
x Strong identity (0.0349)
Information Treatment -0.0781  0.191**  0.191***
(0.0577) (0.0594) (0.0595)
Information Treatment -0.269***
X Strong identity (0.0828)
Observations 108 254 362 138 275 413
R-squared 0.163 0.323 0.375 0.0127 0.0362 0.139
Dep. Var. Mean 0.139 0.496 0.390 0.138 0.476 0.363

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Table 4 displays Ordinary Least Squares (OLS) regressions on the interaction effect between Strong identity
and Economic Expectations (columns 1-3), and the interaction effect between Strong identity and the Infor-
mation Treatment (columns 4-6). A dummy indicator for opposing independence is the outcome variable.
Columns 1 and 4 display OLS regressions with the sample restricted to respondents with a strong identity
(SI), whereas columns 2 and 5 show results from regressions including respondents with a mixed identity
(MI). In columns 3 and 6 the sample is pooled. In all specifications, the reference group is the Control Group.

An important disclaimer at this point is that when I split the sample, I lose preci-
sion and the initial balance of treatments might be threatened. In order to ensure that new
imbalances do not explain the heterogeneous treatment effect presented above, in Tables A10
and A1l in the Appendix J, I show that the vast majority of background characteristics re-
main balanced across treatments even after splitting the sample. To further corroborate the
findings, I link the data with register-based information on income, education, and a range
of other potentially confounding factors. In Table A12, I show that the results remain signif-
icant and the coefficients of similar magnitude when controlling for such socio-demographic

characteristics. Lastly, in Figure A2, I plot the distribution of bootstrapped correlation coef-
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ficients between (1) economic expectations and opposition to independence and (2) exposure
to the Information Treatment and opposing independence, separately for respondents with
strong and mixed identity. The findings confirm that mixed identity respondents display
a stronger correlation between economic expectations and voting behavior and, are more
likely to change their vote stance when exposed to the prime, compared to strong identity
respondents.

While a relatively smaller treatment effect for strong identity respondents in prin-
ciple could be explained solely by differences in economic voting, the insignificant treatment
effect mandates further investigation. An obvious candidate explanation is the degree of in-
formation updating, given that respondents who weigh higher the identity aspect also might
exhibit less malleable economic expectations. In Figure 7, I show that while respondents
with a mixed identity report more pessimistic economic expectations when exposed to the
prime, strong Greenlandic identity respondents are completely unaffected.

Figure 7: Identity and information updating
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©® Mixed identity M Mixed identity with controls
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Figure 7: Coefficient plot based on OLS regressions with Economic Expectations as the dependent variable
and the Information Treatment as the independent variable, separately for Strong identity and Mixed identity
respondents. Controls encompasses controls on (1) Gender (2) Age, (3) Survey taken at home or at field
session, (4) National Identity FEs, (5) Greenlandic language survey dummy, (6) Income FEs, (7) Education
FEs, (8) Village FEs and (9) Party FEs. 90% confidence intervals based on robust standard errors.

In conclusion, the findings presented in this section indicate a substantial and im-
portant heterogeneous treatment effect based on identity. I link this voter heterogeneity to
different degrees of economic voting and information updating. However, mixed and strong

identity respondents differ in a range of ways that could confound the interpretation of this
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result. In what follows, I turn to these alternative explanations and progressively rule out

that they explain voter heterogeneity based on identity.

6.1 Alternative explanations

Strong Greenlandic identity correlates with a number of factors (see Figure A3 in the Ap-
pendix J), e.g. political knowledge, economic status and institutional trust, that potentially
could influence the findings presented above. I consider several variables to proxy for each
factor. Given that these variables interact with the Information Treatment, the moderat-
ing role of identity could be explained by such underlying differences, rather than economic
voting. In the proceeding analyses, I investigate whether respondents with strong identity
are less susceptible to economic information because of differences in political knowledge,

economic status and institutional trust.

6.1.1 Differences in political knowledge

I operationalize political knowledge in three ways: educational attainment, political inter-

est and complying with the prime.'®

Political knowledge could impact both the ability to
update expectations when receiving new information and the degree to which such updates
influence voter choices (Alt, Lassen, and Marshall 2016). In columns 1-3 of Table A13, I
account for one proxy of political knowledge at the time by interacting each of the vari-
ables with the Information Treatment. The coefficient of interest is that of the interaction

term between Information Treatment and strong identity. As the results show, the estimates

remain essentially unchanged and are significant at the 1% level in all three specifications.

6.1.2 Differences in economic motives

Next, I turn to the possibility that voters with a strong Greenlandic identity react less to the

Information Treatment because of differences in economic interests vested in independence.

18. Educational attainment is a dummy equal to 1 if the respondent had started or finalized a level of
education beyond primary school; Political interest is a continuous variable ranging from 1 (“Not at all
interested”) to 7 (“very interested”), based on the survey item: “How interested or uninterested are you in
politics?”; Complying with the prime is a dummy indicating whether respondents stated that they read the
Information Treatment.
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I proxy for economic motives using three variables, namely household income, perceived
wealth status and working in the public sector.'® Current economic status could influence
voters’ susceptibility to economic information by altering the perceived risks and gains from
political independence. If the information prime enhances perceived risks relatively more
for well-off participants, material motives could explain why mixed identity voters (who are
richer on average) are more impacted by the prime. In columns 4-6 of Table A13, I investigate
the sensitivity of the results to the inclusion of proxies for economic motives. Throughout,
the results remain unchanged. While economic motives indeed correlate positively with
opposition to independence, accounting for this does not alter the insight that identity

moderates information susceptibility.

6.1.3 Differences in trust

Finally, I consider potentially confounding variation due to differences in institutional trust.
I measure institutional trust in three ways: trust in the Greenlandic Government, trust in
the Danish Government and a dummy for whether the respondent trusted the information
presented in the Information Treatment.?® Respondents with a stronger Greenlandic identity
are more trusting of the Greenlandic government, less trusting of the Danish government,
and less likely to trust the information in the prime. In columns 7-9 of Table A13, I show
that differences in trust cannot account for the heterogeneous treatment effects. However,
the estimated coefficient of the interaction term drops somewhat in magnitude when I control
for trust in the Danish government, indicating that at least some of the heterogeneity can
be accounted for by lower levels of trust in the Danish Government among strong identity

respondents.

19. Household income is employed as a continuous variable, ranging from 1 (earning less than 100,000 DKK
per year) to 7 (more than 1,000,000 DKK per year); Perceived wealth status is a continuous measure based
on the survey item: “Please imagine a ten-step ladder where on the first step, stand the poorest people in
Greenland, and on the highest step, the tenth, stand the richest people in Greenland. On which step of the
ten is your household today?” (1 (poorest decile) to 10 (richest decile)); Public sector is a dummy indicating
whether respondents stated “health services”, “education” or “public sector” as current occupation.

20. Trust in the Greenlandic Government is a continuous measure ranging from 1 (Not at all) to 5 (Greatly);

similarly, Trust in the Danish Government also ranges from 1 (Not at all) to 5 (Greatly).
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7 The timing of independence

The Information Treatment makes respondents more likely to vote against immediate in-
dependence, but how does the economic information impact inter-temporal preferences for
independence? In the survey, respondents who indicated that they want independence “at
some point” (66.9% of the respondents) were asked to specify their preferred year of in-
dependence. In Figure 8, I plot the cumulative distribution functions of ’favored year of

21 In line with the results on preferences for

independence’ separately for all treatments.
immediate independence, respondents in the Information Treatment prefer independence at
a later point in time (average response=2043) compared with both the Control Group (aver-
age response=2036) and with the Salience Treatment (average response=2037). Table Al14
in the Appendix K shows that the delaying effect of the Information Treatment on favored

year of independence is estimated at conventional significance levels.

Figure 8: The effect of the IT on inter-temporal independence preferences
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Figure 8: Cumulative distribution function displaying the preferred timing of independence for respondents
who favor independence at some point, plotted separately for each treatment.

21. 5 outlier respondents that indicated a preferred year of independence later than 2118 were dropped in
this exercise.
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8 Conclusions

In this study, I have documented significant voter susceptibility to pessimistic economic in-
formation in a hypothetical independence referendum. For theorists of secession, this finding
highlights the need to consider how financial disincentives suppress independence aspirations.
Materialistic motives, however, did not impact equally the stance of all voters. Respondents
with a strong Greenlandic identity were completely unaffected by the information. Having
ruled out alternative interpretations, I claim that the moderating role of identity can be ex-
plained by a lesser degree of economic voting, manifested both by less information updating
and a weaker correlation between economic expectations and voting behavior. This insight
resonates with evidence both from the European (Alt, Lassen, and Marshall 2016) and the
American (Chiang and Knight 2011) political contexts: information campaigns may only
sway voters who are willing and able to update their expectations, and whose expectations
actually influence how they cast their ballots.

For respondents that are receptive to the information, the treatment effect presented
in the present paper is substantially larger compared to similar studies conducted in Europe
(e.g. Munoz and Tormos 2015 and Goodwin, Hix, and Pickup 2020). The high degree
of voter preference malleability uncovered in this chapter calls for a diversification of the
contexts studied by political economists. Perhaps not surprising, the western voter appears

to be a poor approximation of voters elsewhere.
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Appendix

A Sampling strategy

The Greenlandic Perspectives Survey was a nationwide survey project conducted between
July-September 2018. In order to obtain a representative sample of the Greenlandic popula-
tion, we used the stratified multi-stage cluster sampling procedure detailed below. Compared
to sampling by means of pure randomization, stratified sampling generally decreases sam-
pling bias by ensuring that each stratum is represented in the final sample (Deaton 1997).
Employing official administrative divisions and data both reduces concerns of convenience
sampling and ensures that the whole population has about the same likelihood of being
sampled.

First, Greenland was divided into geographic strata. As of 2018, there are 5 mu-
nicipalities in Greenland: Sermersooq, Avannaata, Kujalleq, Qeqertalik and Qeqqgata. These
municipalities differ from each other economically, culturally and politically speaking, but
are relatively homogeneous within the municipality borders. The exception is Sermersooq,
the most populous municipality, which spans both the East and the West coast, and thereby
contains areas which differ for instance in terms of language. West Greenlandic — or Kalaal-
lisut — is spoken on the West coast, whereas East Greenlandic — or Tunumiit Oraasiat —
is spoken on the East coast. To account for the heterogeneous nature of Sermersooq, we
decided to split the municipality into Fast and West, and used the resulting 6 geographic
divisions as the first level of stratification.

Second, the differences between urban towns and rural settlements were accounted
for by classifying all localities as either settlements or towns using the categorization operated
by Statistics Greenland (the cut-off is approximately at 500 inhabitants). This village
division constituted the second level of stratification. In combination, our two levels of
stratification yielded 12 strata: settlements and towns of each geographic region. Each
region contained at least two towns and a number of settlements.

Third, we sampled one locality from each stratum. In all but two strata, we ran-

domly selected villages to be covered by the survey. We deemed it necessary to make two
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exceptions from the within-stratum randomization to ensure a comprehensive final sample.
Due to the uniqueness of Nuuk — the capital and by far the most populous town — we decided
to fix its inclusion in the final sample. We also fixed the inclusion of Upernavik, a town from
the northern-most part of Greenland, to account for the vast geographic reach of Avannaata
municipality. The other 11 localities were randomly drawn from the subset of villages in
respective stratum. The sampled localities are displayed in Table A1l.

Finally, we randomly drew a number of residents (age 18 and above) from each
sampled village. The sample size of each locality was determined by the relative size of
the adult population in the stratum that the locality represented. Settlements were slightly
oversampled, in order to ensure statistical power for estimations on this relatively smaller
sub-population. The randomization of respondents was carried out by Statistics Greenland,
ensuring a truly random selection of participants.

In total, 1400 respondents were drawn from the Greenlandic adult population
(which numbered 42,145 in 2018 ()). All residents, including foreigners (who constitute
a relatively small proportion of the population), were considered. Out of a gross-sample
of 1400, we reached and collected data from 58922 residents during field visits to the 13
sampled localities in July-September 2018. The respondents were visited 3 times in order
to increase the chance of finding sampled respondents. In case the sampled respondent was
not available, another (randomly chosen) adult member of the household would be asked to
participate. In case there was no other adult member in the household, or the house was
empty, the most proximate neighbor would be asked to participate.

In order to reach more of the non-respondents, we invited by mail participants who
were absent during the field visits to take the survey online (following Dillman et al. 2009).
33 participants filled out the survey this way. The final count was 622 respondents and the
response rate was therefore 44.4%. The sample comprises approximately 1.5% of the total
adult population of Greenland in 2018.

Surveys were administered as physical paper copies, and were printed in Green-
landic, Danish and English. The enumerators were fluent in all three languages. If needed,

they would assist respondents who were not physically or mentally capable of completing

22. This number excludes 22 respondents who did not respond to the independence section.
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Table A1l: Sampled villages

Village Geographic stratum Demographic stratum Sample size Percent
Qaqortoq Kujalleq Town 48 7.72%
Narsarmiit Kujalleq Settlement 20 3.22%
Nuuk West Sermersooq Town 167 26.85%
Qeqertarsuatsiaat  West Sermersooq Settlement 16 2.57%
Tasiilaq East Sermersooq Town 26 4.18%
Tiilerilaaq East Sermersooq Settlement 21 3.38%
Sisimiut Qeqqata Town 85 13.67%
Kangaamiut Qeqqata Settlement 19 3.05%
Qeqertarsuaq Qeqertalik Town 63 10.13%
Iginniarfik Qeqertalik Settlement 24 3.86%
Tulissat Avannaata Town 83 13.34%
Upernavik Avannaata Town 15 2.41%
Kangersuatsiaq Avannaata Settlement 35 5.63%

Table Al displays the sampled villages, the strata each was drawn from, as well as the sample
size and corresponding sample share.

the survey on their own. The survey took between half an hour to one hour to complete.
Participation was incentivized by voluntary enrollment into a lottery in which the prize was
10 000 DKK ($ 1500), and by small monetary rewards in economic games (see Agneman and

Chevrot-Bianco (2020)).

B Representativeness of the sample

This section compares the sampled respondents in the Greenlandic Perspectives Survey to the
total Greenlandic populations by two relevant characteristics: age (Figure A1) and voting in
the general elections 2018 (Table A2). Younger respondents were slightly underrepresented,
and respondents from the major parties slightly overrepresented. In general, however, both
Figure A1 and Table A2 show that the the randomly selected survey respondents well ap-

proximates the adult population of Greenland.
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Figure A1l: Age distribution
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Figure 13: Density plot of the age in (1) the Greenlandic population (2) the targeted survey participants (3)
the final sample of respondents participating in the survey.

Table A2: Party shares in the Greenland General Elections 2018 and the survey data

Election Survey data

Party

Forward / Siumut (S) 27.2% 28.1%
Community of the People / Inuit Ataqgatigiit (TA) 25.5% 27.5%
Democrats / Demokraatit (D) 19.5% 20.5%
Point of Orientation Party / Partii Naleraq (PN) 11.5% 11.0%
Solidarity / Atassut (A) 5.9% 6.1 %
Cooperation Party / Suleqatigiissitsisut (SA) 4.1% 4.1%
Descendants of Our Country / Nunatta Qitornai (NQ) 3.4% 2.2%

Table A2 compares the actual party shares in the Greenlandic elections 2018 (column 1)
with the shares of each party in the present study (column 2). Both data are from 2018.

C External validity

The present study is based on a representative sample of the adult population in Green-

land (see Appendix B), and the results are therefore generalizable to the target population
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(Rodrik 2008) at the particular time of surveying. However, the external validity could be
compromised by timing specific factors (Rosenzweig and Udry 2018), e.g. if the weakness of
the Greenlandic economy was particularly topical or if independence was not a salient issue
during the survey period. Neither of these potential problems appear to be relevant for the
present case. In 2018, the GDP per capita growth in Greenland was 3.85% (World Bank
2019).22> Moreover, independence was highly salient during this year, as it was one of the
key issues during the General Elections that took place earlier in 2018.24 This reduces the
concern that the target group featured particularly malleable preferences during the survey
period.

Still, the unique characteristics of Greenland should limit the generalizability to
other secessionist movements. But while Greenland indeed is a special case (as argued e.g.
by Grydehgj 2016), it also shares many features with other regions that aspire for indepen-
dence. The trade-off between identity-concerns and economic security that many Greenlan-
ders experience played a central role also in the Scottish referendum on independence in
2014, as well as in independence referendums in many former colonies, most recently in New
Caledonia in 2018%°. Consequently, the dynamics uncovered in the present case feature also
in other secessionist regions, and this in turn implies a potential of replicating the experiment

presented in this study elsewhere.

D Double treatment

26 participants in the Information Treatment group read both the information prime and
the economic expectation items before answering questions about independence (due to a
misprint of a few of the Danish surveys). I include them as respondents in the Information
Treatment group based on both theoretical and empirical arguments. Since the informa-
tion prime enhances focus on the economic problems of independence in itself, the salience

prime should have no impact over and above the information prime, i.e. the effects are

23. The average GDP per capita growth in Greenland over the past 20 years was 2.61% (World Bank 2019).

24. See SBS News from April 25th: https://www.sbs.com.au/news/independence-dilemma-for-greenland-
voters

25. See The Diplomat from November 9th 2018: www.thediplomat.com/2018/11/new-caledonia-moving-
beyond-the-independence-debate/
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assumed not be additive. I demonstrate the invariance of the double treatment empirically
by comparing the probability of voting no among respondents subject only to information
with those exposed to both information and the Salience Treatment by means of two-sided
t-tests. Opposition to independence is indistinguishable between the“single treated” and the
“double treated” (full sample: coefficient = -0.063, p-value= 0.590); complying respondents:
coefficient = 0.017, p-value= 0.890).
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E Variable descriptions

Table A3: Descriptive Statistics

Panel A: Categorical variables

Label Definition Category Freq.  Percent Cum.
S1: Voting If there was a referendum on independence TODAY, Yes 233 37.46 37.46
asking if you wanted Greenland to leave No 224 36.01 73.47
the Kingdom of Denmark, how would you vote? I don’t know 114 18.33 91.8
I wouldn’t vote 51 8.2 100
Read prime Have you have read and understood the above [S3] info.? No 127 21.20 21.20
Yes 472 78.80 100
Trust prime Do you trust the above [S3] info.? No 218 37.46 37.46
Yes 364 62.54 100
S2: Econ. Exp. If Greenland becomes independent within the next 10 years, Very negatively 123 22.40 22.40
this will impact Greenland’s economy. . . Somewhat negatively 147 26.78 49.18
Not at all 99 18.03 67.21
Somewhat positively 113 20.58 87.80
Very positively 67 12.20 100
Gender What is your gender? Male 300 48.23 48.23
Female 322 51.77 100
Survey Taken at Home Enumerator indicates if survey was taken at a field session or Survey session / both 225 36.17 36.17
both home and at field session, or only at participant’s home Only home 397 63.83 100
Nationality What do you identify yourself as? Other 10 1.62 1.62
Both GRL and DAN 60 9.72 11.35
Danish 29 4.70 16.05
Greenlandic 518 83.95 100
Survey Language: GRL Coded as 1 if the survey language was Greenlandic Other 182 29.26 29.26
and 0 if language was Danish or English Greenlandic 440 70.74 100
Income What is your total annual household income, 0 - 100 000 DKK 132 22.80 22.80
from all sources, before taxes? 100 000 - 200 000 DKK 107 18.48 41.28
200 000 - 300 000 DKK 86 14.85 56.13
300 000 - 400 000 DKK 73 12.61 68.74
400 000 - 500 000 DKK 55 9.50 78.24
500 000 - 1 000 000 DKK 97 16.75 94.99
1 000 000 DKK or more 29 5.01 100
Education What is the highest level of education that you have achieved?  No education 90 15.20 15.20
Some years of primary 20 3.38 18.58
Primary school 157 26.52 45.10
Currently at high school 6 1.01 46.11
High School 22 3.72 49.83
Vocational Training 197 33.28 83.11
Currently at the University 8 1.35 84.46
Bachelor degree 61 10.30 94.76
Masters degree 29 4.90 99.66
Ph.D. 2 0.34 100
Village Enumerator indicates the participant’s village of residence Tlulissat 83 13.34 13.34
Upernavik 15 2.41 15.76
Kangersuatsiaq 35 5.63 21.38
Tasiilaq 26 4.18 25.56
Tiilerililaaq 21 3.38 28.94
Nuuk 167 26.85 55.79
Qeqertarsuatsiaat 16 2.57 58.36
Qaqortoq 48 7.72 66.08
Narsarmiit 20 3.22 69.29
Sisimiut 85 13.67 82.96
Kangaamiut 19 3.05 86.01
Qegertarsuaq 63 10.13 96.14
Iginniarfik 24 3.86 100
Party Which party did you vote for in the 2018 election? Atassut 30 4.87 4.87
Demokraatit 101 16.40 21.27
Inuit Ataqatigiit 136 22.08 43.34
Nunatta Qitornai 11 1.79 45.13
Partii Naleraq 57 9.25 54.38
Samarbejdspartiet 20 3.25 57.63
Siumut 139 22.56 80.19
Not disclose 122 19.81 100
Wants independence Do you think that Greenland should become an No 204 33.06 33.06
independent country at some point in the future? Yes 413 66.94 100
Language Which language(s) do you speak? Greenlandic 571 91.80 91.80
Danish 414 66.56 66.56
Panel B: Discrete variables Freq. Mean  Min Max
Independence year If yes [you want Greenland to be independent in the future],
what year do you think Greenland should become independent? 333 2038.9 2019 2118
Age What is your age? 588 4581 18 85
Political interest How interested or uninterested are you in politics? 614 4.74 1 7
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F Economic expectations

Table A4: Effect of the Information Treatment on Economic Expectations

Dep. Var.: Economic Expectations

Not
Ologit  Ologit  Ologit OLS OLS OLS  Comply Comply

(1) (2) (3) (4) (5) (6) (7) (8)
Information Treatment -0.380"* -0.436** -0.368" -0.290"* -0.324** -0.240* -0.199  -0.328"*
(0.186)  (0.193) (0.223) (0.141) (0.146) (0.142) (0.280)  (0.161)

Observations 368 349 325 368 349 325 82 286
R-squared - - - 0.0114  0.0203  0.351  0.00637 0.0143
Dep. Var. Mean 2.829 2.811 2.797 2.829 2.811 2.797 3.183 2.727
Gender & Age No Yes Yes No Yes Yes No No
Additional Controls No No Yes No No Yes No No

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Table A4 displays regression estimates of the effect of the Information Treatment on different measures of economic expec-
tations of independence. Columns 1-3 report Ordered Logistic Regressions estimations with Economic expectations (see
Table A3) as the dependent variable. Columns 4-6 present the equivalent OLS regressions. Finally, in column 7 the sample
is restricted to include only participants who did not comply with the treatment, whereas column 8 presents the treatment
effect for these who reported complying with the treatment. Gender & Age indicates whether controls for age and gender
were included. Additional Controls comprises (1) Survey taken at home or at field session, (2) National Identity FEs, (3)
Greenlandic language survey dummy, (4) Income FEs, (5) Education FEs, (6) Village FEs and (7) Party FEs. The reference
group is the Control Group.
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G Turnout

Table A5: Effect of the Information Treatment on Turnout

Dep. Var.: Voted

Neg. Pos. Neg. Pos. Pooled  Pooled

(1) (2) (3) (4) (5) (6)
Information Treatment 0.170™ -0.00917 0.230™* -0.00760 -0.00917 -0.0177
(0.0667) (0.0700) (0.0739) (0.0865) (0.0700) (0.0767)

Negative Expectations -0.127  -0.202**
(0.0725) (0.0800)
Information Treatment 0.180* 0.237*
x Negative Expectations (0.0967)  (0.107)
Observations 165 134 151 118 299 269
R-squared 0.0406 0.0001 0.370 0.375 0.0246 0.274
Dep. Var. Mean 0.770 0.799 0.775 0.805 0.783 0.788
Gender & Age No No Yes Yes No Yes
Additional Controls No No Yes Yes No Yes

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Table A5 displays OLS regression estimates of the effect of information on the probability of voting, sepa-
rately for respondents with negative economic expectations of independence and respondents with positive
economic expectations. Voted is defined as answering either “Yes” or “No” to S2. Columns 1-4 present re-
gressions with split samples, while columns 5-6 present the results from regressions with an interaction be-
tween the Information Treatment and a dummy for having negative economic expectations. Gender & Age
indicates whether controls for age and gender were included. Additional Controls comprises (1) Survey taken
at home or at field session, (2) National Identity FEs, (3) Greenlandic language survey dummy, (4) Income
FEs, (5) Education FEs, (6) Village FEs and (7) Party FEs. The reference group is the Control Group.
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H Mechanisms

Table A6: The mediating effects of economic expectations and increased turnout

Dep. Var.: Voted No

OLS OLS OLS OLS OLS OLS
(1) (2) (3) (4) (5) (6)
Information Treatment 0.153**  0.102*  0.0523  0.125** 0.0973**  0.0279
(0.0505) (0.0425) (0.0352) (0.0516) (0.0471) (0.0403)

Observations 366 366 366 324 324 324
R-squared 0.0247 0.364 0.560 0.316 0.429 0.612
Dep. Var. Mean 0.393 0.393 0.393 0.414 0.414 0.414
Gender & Age No No No Yes Yes Yes
Additional Controls No No No Yes Yes Yes
Econ. Exp. Dummies No Yes Yes No Yes Yes
Voting Dummy No No Yes No No Yes

Robust standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1

Table A6 displays OLS regression estimates of the effect of information on the probability of voting no to
independence. Columns 1 and 4 are baseline regressions where only respondents with non-missing data
for economic expectations are included. In columns 2 and 5, economic expectations are controlled for.
In columns 3 and 6, a dummy for voting is included. Gender & Age indicates whether controls for age
and gender were included. Additional Controls comprises (1) Survey taken at home or at field session,
(2) National Identity FEs, (3) Greenlandic language survey dummy, (4) Income FEs, (5) Education FEs,
(6) Village FEs and (7) Party FEs. The reference group is the Control Group.
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I Robustness

Table AT7: Effect of the Information Treatment on Voting Behavior: Alternative Specifica-
tions

Dep. Var. = Voted No Only GRL Only GRL Clustered Weighted Logit  LASSO
Panel A: Full Sample (1) (2) (3) (4) (5) (6)
Information Treatment 0.0977* 0.0905** 0.106** 0.127***  0.606™* 0.121***
(0.0433) (0.0443) (0.0428)  (0.0421) (0.231) (0.0399)
Observations 518 451 622 536 513 536
R-squared 0.0103 0.216 0.0111 0.270 - —
Dep. Var. Mean 0.293 0.310 0.360 0.410 0.390 0.377
Gender & Age No Yes No Yes Yes Yes
Additional Controls No Yes No Yes Yes Yes
Panel B: CG as reference (1) (2) (3) (4) (5) (6)
Information Treatment 0.118** 0.0902* 0.129** 0.118** 0.588**  0.113*
(0.0486) (0.0515) (0.0573)  (0.0489)  (0.281) (0.0463)
Observations 351 304 417 359 333 359
R-squared 0.0166 0.254 0.0180 0.285 - -
Dep. Var. Mean 0.299 0.322 0.367 0.430 0.420 0.393
Gender & Age No Yes No Yes Yes Yes
Additional Controls No Yes No Yes Yes Yes
Panel C: ST as reference (1) (2) (3) (4) (5) (6)
Information Treatment 0.0765 0.0895* 0.0836** 0.128**  0.668*  0.115**
(0.0503) (0.0526) (0.0336)  (0.0486)  (0.295) (0.0459)
Observations 343 304 419 365 347 365
R-squared 0.00671 0.265 0.00734 0.291 - -
Dep. Var. Mean 0.321 0.329 0.389 0.433 0.412 0.397
Gender & Age No Yes No Yes Yes Yes
Additional Controls No Yes No Yes Yes Yes

Robust standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1

Table A7 displays estimates of the effect of information on the probability of voting no to independence using a range
of alternative statistical specifications. In columns 1 and 2, only respondents who consider their primary identity to be
Greenlandic are included. In column 3, I bootstrap standard errors clustered at the village level, to account for the po-
tential observations within localities are inter-dependent. Column 4 provides weighted estimates in order to adjust for
under/over sampling of the different strata. In column 5, I relax the linearity assumption by estimating the treatment
effect using Logistic Regressions. Column 6 show estimates from Post-Double-Selection (PDS) Least Absolute Shrinkage
and Selection Operator (LASSO) models (see the discussion in Section 5.4). Additional Controls comprises (1) Survey
taken at home or at field session, (2) National Identity FEs, (3) Greenlandic language survey dummy, (4) Income FEs,
(5) Education FEs, (6) Village FEs and (7) Party FEs.
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Table A8: Effect of the Information Treatment on Voting Behavior: Register-Based Con-

trols
Dep. Var. = Voted No OLS OLS OLS 2SLS 2SLS 2SLS
Panel A: Full Sample (1) (2) (3) (4) (5) (6)
Information Treatment 0.124*  0.126™*  0.111*
(0.0480) (0.0483) (0.0459)
Treatment Complying 0.162**  0.164™*  0.145*"
(0.0618) (0.0621) (0.0571)
Observations 468 468 461 468 468 461
R-squared 0.0150 0.0151 0.244 0.0238 0.0241 0.245
Dep. var. Mean 0.346 0.346 0.345 0.346 0.346 0.345
First Stage F-statistic — — — 498.3 489.4 464.1
Gender & Age No Yes Yes No Yes Yes
Additional Controls No No Yes No No Yes
Panel B: CG as reference (1) (2) (3) (4) (5) (6)
Information Treatment 0.137*  0.136™  0.145***
(0.0544) (0.0553) (0.0532)
Treatment Complying 0.179**  0.177  0.189***
(0.0701) (0.0712) (0.0652)
Observations 308 308 301 308 308 301
R-squared 0.0205  0.0228 0.293 0.0339  0.0355 0.291
Dep. Var. Mean 0.360 0.360 0.359 0.360 0.360 0.359
First Stage F-statistic - - - 497.2 469.4 403.3
Gender & Age No Yes Yes No Yes Yes
Additional Controls No No Yes No No Yes
Panel C: ST as reference (1) (2) (3) (4) (5) (6)
Information Treatment 0.112*  0.113* 0.102*
(0.0548) (0.0549) (0.0532)
Treatment Complying 0.145*  0.147*  0.134**
(0.0706) (0.0707) (0.0647)
Observations 311 311 305 311 311 305
R-squared 0.0133  0.0138 0.302 0.0258  0.0264 0.305
Dep. Var. Mean 0.373 0.373 0.370 0.373 0.373 0.370
First Stage F-statistic - - - 497.2 484.9 399.1
Gender & Age No Yes Yes No Yes Yes
Additional Controls No No Yes No No Yes

Robust standard errors in parentheses

®kk (.01, ** p<0.05, * p<0.1

Table A8 displays both Ordinary Least Squares (OLS) and Two-Stage Least Squares (2SLS) regression esti-
mates of the effect of information on the probability of voting no to independence. Columns 1-3 display OLS
regressions with the full sample in Panel A (using both the Control Group and the Salience Treatment as ref-
erence group), the Control Group as reference (Panel B) and the Salience Treatment as reference in Panel C.
Columns 4-6 show 2SLS regressions with complying (having read the information prime) x having been assigned
the Information Treatment instrumented by having been assigned the Information Treatment. Gender & Age
indicates whether controls for gender and age (register based) were included. Additional Controls comprises (1)
Survey taken at home or at field session, (2) Nationality FEs (register based), (3) Greenlandic language survey
dummy, (4) Income FEs (register based), (5) Education FEs (register based), (6) Village FEs and (7) Party FEs.
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Table A9: Effect of the Information Treatment on Opposing Independence:
Treatment effects of respondents who did not Read or Trust the information prime

Dep. Var.: Voted No

Not read Not read Not read Not trust Not trust Not trust

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

Information Treatment  0.0557 0.0359 0.0621 -0.00964 -0.0331 0.000432

(0.0926)  (0.0989) (0.146) (0.0773) (0.0797) (0.0830)
Observations 85 80 71 146 141 130
R-squared 0.00429  0.00523 0.458 0.000108 0.0105 0.475
Dep. Var. Mean 0.235 0.250 0.254 0.308 0.319 0.315
Gender & Age No Yes Yes No Yes Yes
Additional Controls No No Yes No No Yes

Robust standard errors in parentheses
¥k p<0.01, ** p<0.05, * p<0.1

Table A9 displays OLS regression estimates of the effect of information on the probability of voting no to
independence. Columns 1-3 present regressions where only respondents who did not read the treatment are
included, whereas columns 4-6 show the estimates when only participants who did not trust the information
prime are considered. Gender & Age indicates whether controls for age and gender were included. Additional
Controls comprises (1) Survey taken at home or at field session, (2) National Identity FEs, (3) Greenlandic lan-
guage survey dummy, (4) Income FEs, (5) Education FEs, (6) Village FEs and (7) Party FEs. The reference

group is the Control Group.
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Table A10: Covariates balance between the Control Group and Information Treatment for
Strong identity respondents

Control Group  Information Treatment
N Mean S.d. N Mean S.d. Difference

Woman 75 051 050 63 048 0.50 -0.030
Age 71 4737 17.39 58 45.50 17.43 -1.866
Lives in Town 75 063 049 63 048 0.50 -0.150*
Survey Taken at Home 75 0.68 047 63 0.76 0.43 0.082
Greenlandic 75 096 020 63 0.98 0.13 0.024
Survey Language: GRL 75 095 023 63 0.97 0.18 0.022
Family in Denmark 37 0.65 048 32 0.56 0.50 -0.086
Lived in Denmark 73 0.10 0.30 58 0.05 0.22 -0.044
Pol. Pref.: Left-Right 70 450  2.67 57 4.77 2.88 0.272
Party anti independence 74 0.07 0.25 60 0.07 0.25 -0.001
Party pro independence 74 0.77 0.42 60 0.80 0.40 0.030
Public Sector 57 0.26  0.44 47 0.17 0.38 -0.093
Perceived Income Status 68 4.43 1.90 57 4.39 2.00 -0.041
Financial Difficulties 60 0.60 0.49 50 0.62 0.49 0.020
HH Earnings < 200 K 65 0.69 047 57 0.65 0.48 -0.043
HH Earnings 200-500 K 65 0.25 0.43 57 0.26 0.44 0.017
HH Earnings > 500 K 65 0.06 0.24 57 0.09 0.29 0.026
Trust Den. Government 49 253 1.04 35 2.46 1.27 -0.073
Trust Gre. Government 58 3.02 1.21 48 3.17 1.19 0.149
Primary School 70 0.74 044 58 0.84 0.37 0.102
High School/Professional 70 0.23  0.42 58 0.16 0.37 -0.073
University Degree 70 0.03 0.17 58 0.00 0.00 -0.029
Internet 73 053 0.50 59 0.46 0.50 -0.077
TV 73 066 048 59 0.64 0.48 -0.013
Radio 73 064 048 59 0.56 0.50 -0.085
Newspaper 73 022 042 59 0.14 0.35 -0.084

Table A10 shows descriptive statistics on a range of relevant covariates for the strong identity
respondents in CG and IT. The Difference column displays coefficients and corresponding sig-
nificance levels from OLS regressions with the Information Treatment as the sole regressor and
robust standard errors. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A11: Covariates balance between the Control Group and Information Treatment:
Mixed identity respondents

Control Group Information Treatment
N Mean S.d. N Mean S.d. Difference
Woman 126 048 0.50 149 0.61 0.49 0.127**
Age 119 48.98 14.40 143 44.47 13.95 -4.515%*
Lives in Town 126 0.89 0.32 149 0.88 0.33 -0.010
Survey Taken at Home 126 0.63 0.49 149 0.65 0.48 0.024
Greenlandic 126 0.82 039 149 0.77 0.43 -0.052
Survey Language: GRL 126 0.62 049 149 0.62 0.49 -0.002
Family in Denmark 79 089 032 8 092 0.28 0.030
Lived in Denmark 124 0.58 0.50 147 0.58 0.50 -0.002
Pol. Pref.: Left-Right 118 480 1.85 139 5.06 1.68 0.261
Party anti independence 125 0.24  0.43 148 0.22 0.42 -0.017
Party pro independence 125 0.58 0.49 148 0.54 0.50 -0.043
Public Sector 108 046  0.50 122 0.40 0.49 -0.061
Perceived Income Status 118 5.39  1.74 145 5.32 1.63 -0.073
Financial Difficulties 110 0.38 049 135 0.50 0.50 0.114*
HH Earnings < 200 K 118 030 046 143 0.33 0.47 0.032
HH Earnings 200-500 K 118 0.43  0.50 143 0.42 0.50 -0.013
HH Earnings > 500 K 118 0.27 045 143 0.25 0.44 -0.019
Trust Den. Government 109 2.63 1.12 131 2.83 0.94 0.199
Trust Gre. Government 117 2.82 1.13 137 2.72 1.10 -0.098
Primary School 118 0.33 047 148 0.31 0.46 -0.020
High School/Professional 118 0.47  0.50 148 0.44 0.50 -0.027
University Degree 118 0.20 040 148 0.25 0.43 0.047
Internet 124 077  0.43 147 0.78 0.41 0.016
TV 124 077 042 147 0.76 0.43 -0.012
Radio 124 0.66 0.48 147 0.62 0.49 -0.042
Newspaper 124 0.38 049 147 0.35 0.48 -0.032

Table A11 shows descriptive statistics on a range of relevant covariates for the mixed iden-
tity respondents in CG and IT. The Difference column displays coefficients and corresponding
significance levels from OLS regressions with Information Treatment as the sole regressor and
robust standard errors. * p < 0.10, ** p < 0.05, *** p < 0.01.
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J Heterogeneous treatment effects

Figure A2: Identity and economic voting

Mixed Identity
Strong Identity
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Correlation Econ. Exp. and Voting No Correlation IT and Voting No

Figure A2: Distributions of correlation coefficients from bootstrapping (10,000 random sampling with re-
placement). The samples were separated by strong and mixed national identities.

The correlation between economic expectations and opposing independence is significantly
stronger for respondents that speak Danish (correlation coefficient= -0.566) relative to those
who do not (correlation coefficient= -0.410, the difference is significant at the 5% level). The
change in voting behavior induced by the prime is, correspondingly, significantly stronger for
the mixed identity respondents (the difference between the groups is significant at the 1%
level.). Whereas exposure to the information prime increases opposition to independence in
the mixed identity group (correlation coefficient= 0.193), it is associated with less opposition

in the strong identity group (correlation coefficient=-0.116).
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Table A12: Identity and Economic Voting: Register based controls

Dep. Var.: Voted No
Sample: SI MI Pool SI MI Pool
Panel A. (1) (2) (3) (4) (5) (6)
Economic Expectations -0.0965*** -0.199*** -0.199"** -0.0619 -0.185"* -0.175***
(0.0341)  (0.0216) (0.0217) (0.0373) (0.0284) (0.0275)
Strong identity -0.532%* -0.441*
(0.158) (0.181)
Economic Expectations 0.103** 0.0842*
x Strong identity (0.0402) (0.0456)
Observations 78 187 265 78 184 262
R-squared 0.112 0.282 0.336 0.608 0.447 0.457
Dep. Var. Mean 0.141 0.497 0.392 0.141 0.495 0.389
Gender & Age No No No Yes Yes Yes
Additional Controls No No No Yes Yes Yes
Sample: SI MI Pool SI MI Pool
Panel B. (1) (2) (3) (4) (5) (6)
Information Treatment  -0.0663  0.194™*  0.194**  -0.0855  0.219***  0.205"**
(0.0643)  (0.0691) (0.0692) (0.0677) (0.0713) (0.0708)
Strong identity -0.222%** -0.0515
(0.0687) (0.0830)
Information Treatment -0.260*** -0.229**
X Strong identity (0.0944) (0.101)
Observations 103 203 306 100 200 300
R-squared 0.00980 0.0376 0.149 0.519 0.312 0.325
Dep. Var. Mean 0.126 0.478 0.359 0.130 0.475 0.360
Gender & Age No No No Yes Yes Yes
Additional Controls No No No Yes Yes Yes

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Table A12 displays OLS regression analyses of the link between identity and economic voting. SI stands for
Strong identity and MI stands for Mixed identity. In Panel A, I show correlations between identity and op-
position to independence and interact it with the measure of identity. Panel B reports how the information
prime influenced voting behavior separately for respondents with strong and mixed identity. Gender & Age
indicates whether controls for gender and age (register based) were included. Additional Controls comprises
(1) Survey taken at home or at field session, (2) Nationality FEs (register based), (3) Greenlandic language
survey dummy, (4) Income FEs (register based), (5) Education FEs (register based), (6) Village FEs and (7)

Party FEs.
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Figure A3: Underlying differences between respondents with with strong and mixed identity by relevant

background characteristics. The vertical bars represent 95% confidence intervals.

60



Chapter 1

Table A13: Alternative explanations

Dep. Var.:

Voted No
(1)

Voted No
(2)

Voted No
®3)

Voted No

)

Voted No

Voted No  Voted No  Voted No Voted No
(5) (6) (7 8) 9)

Information Treatment
strong identity

Information Treatment
X strong identity
Higher Education

Information Treatment
x Higher education
Political interest

Information Treatment
x Political interest
Read prime

Information Treatment
X Read prime
Household income

Information Treatment
x Household income
Perceived wealth status

Information Treatment
x Perceived wealth status
Public sector

Information Treatment
x Public sector
Trust Greenlands Government

Information Treatment
x Trust Greenland’s Government
Trust Denmarks Government

Information Treatment
x Trust Denmark’s Government
Trust prime

Information Treatment
x Trust prime

0.205"
(0.0860)
~0.113*
(0.0666)
-0.238**
(0.0985)
0.256"**
(0.0669)
~0.0561
(0.101)

0.328""
(0.126)
-0.217%%
(0.0616)
02415+
(0.0848)

0.0202
(0.0173)
~0.0305
(0.0240)

0.0987
(0.103)
-0.203***
(0.0619)
-0.250"
(0.0845)

0.0723
(0.0764)
0.115
(0.104)

0.199*
(0.114)
-0.116

(0.0720)
0276+
(0.0965)

0.0651***

(0.0193)
20.00541
(0.0258)

-0.211*

0.0775 0.115 0.138 0.0374 0.0449
(0.152)  (0.0812)  (0.129) (0.150)  (0.0879)

* 02317 0.2200  -0.216%F*  -0.228"
(0.0700)  (0.0658)  (0.0730)  (0.0636)
0207 -0.235° 0.189%  -0.230"*
(0.0956)  (0.0915)  (0.105)  (0.0863)

(0.0661
-0.209*
(0.0908)

0.0267
(0.0188)
0.0172
(0.0259)
0.0455
(0.0758)
0.138
(0.109)
-0.0900***
(0.0271)
0.0189
(0.0391)
0.0393
(0.0342)
0.0464
(0.0495)

Observations
R-squared
Dep. Var. Mean

394
0.179
0.373

406
0.143
0.367

397
0.153
0.368

383
0.189
0.379

388
0.156
0.376

334
0.159
0.374

360
0.183
0.392

324
0.131
0.414

Table A13 displays OLS regressions with a dummy for voting no to independence as the dependent variable, and the interaction between the In-
formation Treatment and strong identity as the independent variable of interest. Each column introduces one potentially confounding variable
interacted with the Information Treatment. In columns 1-3, the confounding variables I account for are (1) a dummy for higher education (coded
as 1 for educational attainment higher than primary schooling), (2) political interest and (3) a dummy indicating whether the respondent stated
that they read the information prime. In columns 4-6, I control respectively for (4) Household income, (5) Perceived wealth status and (6) Public
Sector, which is a dummy indicating working in the public sector. Lastly, columns 7-9 account for trust in the Greenlandic Government, trust in
the Danish Government, and whether the respondent trusted the information prime or not. All regressions include robust standard errors. The
reference group is the Control Group. * p < 0.10, ** p < 0.05, *** p < 0.01.
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K Timing of independence

Table A14: The timing of independence

Dep. Var.: Preferred Year of Independence
Ref: CG Ref: ST Ref: CG Ref: ST Ref: CG Ref: ST
(1) (2) (3) (4) (5) (6)
Information Treatment  6.278*  5.363**  6.299**  5.668  6.634**  7.061**
(2.499)  (2.613)  (2.628) (2.702)  (2.954)  (2.762)
Observations 221 226 213 216 203 207
R-squared 0.0276 0.0184 0.0287 0.0201 0.334 0.378
Dep. Var. Mean 2039.6 2040.0 2039.7 2040.1 2039.8 2040.4
Gender & Age No No Yes Yes Yes Yes
Additional Controls No No No No Yes Yes

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Table A14 displays OLS regression estimates of the effect of information on the preference for the year
of independence. Columns 1, 3 and 5 use the Control Group as the reference group, whereas columns 2,
4 and 6 use the Salience Treatment as the reference group.5 outlier observations, who stated a preferred
year of independence later than 2119, are excluded from all regressions. Gender & Age indicates whether
controls for age and gender were included. Additional Controls comprises (1) Survey taken at home or
at field session, (2) National Identity FEs, (3) Greenlandic language survey dummy, (4) Income FEs, (5)
Education FEs, (6) Village FEs and (7) Party FEs. All regressions include robust standard errors.
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Predicting Local State Capacity in Africa: A
Machine Learning Approach
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ABSTRACT

Despite the need to measure state capacity at a sub-national level, most studies still use
country-level indicators as rough approximations of the local counterpart. We estimate a
measure of state capacity at the 2.5 x 2.5 arc-minutes grid cell level (& 5 kilometers) for Sub-
Saharan Africa. The measure builds on geocoded survey-based data on local state capacity
which we predict and extrapolate using an ensemble of regression trees. We demonstrate the
usefulness of measuring state capacity at a disaggregated level by including our local state
capacity index as a moderating factor in the relationship between oil wealth and armed
conflict. The findings suggest that cells with higher local state capacity face lower risks of
conflicts caused by oil price hikes.
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1 Introduction

Strong states are thought to facilitate and promote a range of desirable political and economic
outcomes. High state capacity has been associated with economic growth (Acemoglu and
Robinson 2012; North 1982; Gennaioli and Rainer 2007; Michalopoulos and Papaioannou
2013) as well as democracy and democratic consolidation (Fukuyama 2013; Linz and Stepan
1996; Huntington 1996). The importance of well-functioning state institutions is perhaps
most notable in its absence. Many developing countries do not pertain equal control within
their borders (Herbst 2000; O’Donnell 1993; Boone 2012), and commonly feature pockets
of weak state presence. In areas where states lack the capacity to uphold the most basic
services, such as policing, their authority may even be challenged by non-state actors. The
resulting friction between state and non-state actors is a breeding ground for intra-state con-
flict (Fearon and Laitin 2003; Buhaug and Rgd 2006; Fjelde and De Soysa 2009; Braithwaite
2010; Hendrix 2011), the most extreme outcome of state failure.

Despite the fact that state capacity is inherently local, the literature has generally
treated the concept as a property of the central state, ignoring the spatial unevenness of
state authority and territorial control. For instance, in their seminal paper, Fearon and
Laitin (2003) argue that rebel groups often form and operate in remote areas where states
are weaker. The argument implies a local dynamic of sub-national territorial reach; yet,
the authors rely on cross-country measures. While advancements in disaggregated conflict
data has allowed conflict research to go increasingly local (Buhaug and Rgd 2006; Rustad
et al. 2011), the research on local state capacity is lagging behind. This is due to a lack
of quantitative measures of statehood at the sub-national level. Consequently, mapping
geographic variation in state capacity is imperative to improve our understanding of the
state, its causes, and effects.

In this chapter, we demonstrate a new approach to measuring local state capacity
in Sub-Saharan Africa. First we construct an index of perceived local state capacity using
geocoded survey data from the Afrobarometer (Afrobarometer Data 2004, 2005) capturing
the three constitutive dimensions of state capacity: coercive, extractive, and administrative

capacity. Second, we predict the state capacity index by means of non-parametric machine
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learning techniques, using inputs which regulate costs and benefits of state presence, e.g.
infrastructure, population, topography, and economic activity, as predictors. Third, we ex-
trapolate a predicted measure of state capacity to all 2.5 x 2.5 arc-minutes grid cells (= 5 x5
kilometers) in Sub-Saharan Africa.! To document the validity of our state capacity measure,
we correlate it with ethnic political power, pre-colonial centralization, and vaccination cov-
erage: factors that, for different reasons, should co-vary with the sub-national distribution
of state capacity.

We further showcase the usefulness of our measure of local state capacity by con-
sidering it as a moderating factor in the relationship between oil wealth and conflict. Using
a panel dataset on oil wealth and conflict in Sub-Saharan Africa, we estimate two-way fixed
effects models with oil-related conflict as the dependent variable and the triple interaction
between oil price, oil deposits, and local state capacity as the explanatory variable of main
interest. The results show that while low state capacity oil regions face a higher risk of
oil-related conflict when the price of oil increases, this exogenous shock to oil wealth has no
such effects in areas with high state capacity.

Our work contributes to the literature on state capacity, and in particular to the ap-
plied research concerned with measuring the concept. Increasingly, scholars have recognized
that state power tends to be spread unevenly within countries (Herbst 2000; O’Donnell 1993;
Boone 2012), yet the empirical research on state capacity has continued to rely on national
measures (Soifer 2008). In order to adequately capture dynamics that are local by nature,
state capacity ought to be measured at the appropriate level, i.e. where the action takes
place.

We are not the first to attempt overcoming the data scarcity endemic to research on
state capacity. A number of proxies have been proposed to capture different dimensions of
sub-national state power, e.g. historical state institutions (Michalopoulos and Papaioannou
2013; Acemoglu, Garcia-Jimeno, and Robinson 2015; Dell, Lane, and Querubin 2018), census
data (Lee and Zhang 2017), sub-national tax collection (Harbers 2015), satellite data (Koren
and Sarbahi 2018), and survey data (Luna and Soifer 2017; Wig and Tollefsen 2016; Fergus-

1. This approach follows Mosser et al. (2019) predicting vaccination coverage across Africa based on survey
data and grid cell covariates, and Bergquist et al. (2019) predicting agricultural output for households in
Uganda.
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son, Molina, and Robinson 2020). While these are innovative approaches, they inevitably
entail limitations. Historical data can only inform on the effect of institutions that persisted
over time, and is often confined to a specific dimension of the state, such as road provision
(Acemoglu, Garcia-Jimeno, and Robinson 2015). Similarly, more minimalist measures of
state capacity, such as the quality of census data (Lee and Zhang 2017)% and sub-national
tax collection (Harbers 2015), are narrow in scope, and the data availability restricted to few
countries. Night-time light emissions and other satellite data, on the other hand, provide for
global samples, but are noisy and at best indirect proxies of local state capacity. Survey data
can more accurately capture citizens’ perceptions of state institutions (Fergusson, Molina,
and Robinson 2020), but does not comprehensively cover cross-country territories, and may
thus only provide patchy views of local state capacity.

Our novel approach to predict and extrapolate a spatially disaggregated measure
of state capacity suggests a way forward for studies concerned with measuring local state
capacity in data scarce territories. The approach combines several of the strategies outlined
above, and, in doing so, overcomes some of the limitations inherent to each methodology.
We achieve this by (1) combining information from multiple factors related to state capacity,
(2) inductively deriving how these factors relate to state capacity in a data driven manner,
and (3) extrapolating the predictions of the model to inform on local state capacity across
comprehensive territories. While we make use of the detailed information of survey data
based approaches, we link this information to structural factors, and thereby reduce idiosyn-
cratic errors typical of subjective data. Moreover, since our model learns the actual weights
of a range of factors, instead of presupposing their relevance, the signal-to-noise ratio of our
measure is substantially higher relative to satellite data-based proxies of state capacity. Our
methodology can easily be replicated and applied to other settings, and scholars interested
in more specific dimensions of state capacity (or related concepts) can with relatively little
effort modify the methodology described in this chapter to construct similar local measures
with extensive coverage.

We also contribute to the research studying the effects of natural resource wealth,

2. Lee and Zhang (2017) argue that deviations from a smooth age distribution within a sub-national area
reveal the state is incapable of conducting a reliable census in that area, suggestive of low state capacity.
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in particular oil wealth, on conflict. The point of departure of this literature is the abundant
anecdotal evidence of oil-induced conflict in oil-producing developing countries (Ross 2012).
Empirical studies have confirmed the link between oil and conflict in specific contexts (Dube
and Vargas 2013; Nwokolo 2018), but the external validity of these findings have been con-
tested (Cotet and Tsui 2013; Bazzi and Blattman 2014). As potential reconciliations of these
conflicting findings, a number of studies have suggested that the risk of conflict depends on
contextual factors (Morelli and Rohner 2015; Lessmann and Steinkraus 2019; Cordella and
Onder 2020; Berman et al. 2017; Buhaug 2010; Nordvik 2019). We propose a new moderat-
ing factor of first-order importance, namely local state capacity. We advance the literature
on oil conflicts by documenting that our measure of local state capacity moderates the risk
of conflict induced by oil price hikes, a result which suggests that the natural resource curse
is conditional on local state strength in oil regions.

The paper is structured as follows. In Section 2, we discuss how previous studies
have conceptualized and attempted to measure state capacity. In Section 3, we describe
the data and strategy used for predicting local state capacity. In Section 4, we validate our
predicted measure by linking it to other data sources related to state capacity. In Section
5, we describe and present the empirical application of local state capacity by examining its
potentially moderating effect on the relationship between oil wealth and risk of conflict. In

Section 6, we discuss the limitations of our approach. Section 7 concludes.

2 State capacity: concept and measurement

2.1 State capacity concept

Over the last decades, there has been a renewed focus on the importance of state institutions.
Well-functioning states have been shown to promote economic development (Acemoglu and
Robinson 2012; North 1982), democracy (Fukuyama 2005; Linz and Stepan 1996), and a
range of other development outcomes (van Ham and Seim 2018; Seeberg 2019; Sullivan
2020). Conversely, where states lack the ability to monitor and deter rebellion, the risk of

intra-state violence and conflict is substantially higher (Fearon and Laitin 2003; Buhaug and
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Rod 2006; Fjelde and De Soysa 2009; Braithwaite 2010; Hendrix 2011).

At the center of this literature is the concept of state capacity. State capacity is
typically defined broadly as “a government’s ability to make and enforce rules, and to deliver
services” (Fukuyama 2013, p. 350), or “the ability of the state to effectively implement official
goals” (Hanson and Sigman 2013, p. 2). In other words, it is the state’s ability to “get things
done”. The concept of state capacity is perhaps best captured by what Michael Mann calls
the infrastructural power of the state: “the capacity of the state to actually penetrate civil
society, and to implement logistically political decisions throughout the realm” (Mann 1984,
p. 189; see also Soifer 2008; Soifer and vom Hau 2008).3 Mann’s concept of infrastructural
power can be traced back to Weber’s canonical definition of the state (Weber 1991), but it
also brings attention to a dimension of state power especially pertinent to the focus in this
chapter: the unevenness of the state’s ability to penetrate society and exercise control of
territory within its borders.

Mann defines the state with reference to the “political relations [which] radiates
outwards from a center to cover a territorially demarcated area” (Mann 1984, p. 187). This
way of conceptualizing state capacity implies a spatial dimension, but the role of geography
is conditional on the power of the central state. While strong states are able to penetrate and
govern remote areas, weak states lack this ability (see also O’Donnell 1993; Boone 2012; Soifer
and vom Hau 2008; Fukuyama 2013). This idea can also be found in Boulding’s concept of
a loss-of-strength gradient (Boulding 1962). While initially applied to international conflict,
the idea also captures the projection of power in domestic settings. Basically, a state’s
strength (or capacity) is largest at its home base and diminishes as one moves away from
the center. The extent of this decline depends on the loss-of-strength gradient capturing the
cost of exerting authority across space (see also Buhaug 2010; Boone 2012). The relevance

of structural limitations to state building is highlighted also by e.g. Herbst (2000), who

3. Mann distinguishes between the infrastructural power and the despotic power of the state, with the
latter capturing the state’s autonomy from societal actors. This also highlights an important distinction that
is nonetheless neglected by some scholars, i.e. that between the state’s ability to make autonomous decisions
and the ability to actually implement and carry out those decisions. For instance, Gleditsch and Ruggeri
(2010) distinguish between repressive and accommodative forms of state capacity, but this distinction is
arguably less related to the capacity of the state and more to how the state is governed, i.e. the regime
type (or its autonomy from societal actors); these are still important concepts, but different from the usual
conception of state capacity.
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stated that “the fundamental problem facing state-builders in Africa ...has been to project
authority over inhospitable territories that contain relatively low densities of people” (p. 11).
In the absence of data on state capacity within countries, however, such high-level assertions
remain untested.

While most scholars would agree about the broader meaning of state capacity,
extensive academic focus has not led to a consensus on the more specific meanings and
operationalizations. Defining the concept is further complicated by the multitude of related
and synonymous terms, e.g. state strength, state power, political capacity, or state fragility.
Recently scholars have begun to disentangle the concept, categorizing state capacity into
several distinct dimensions such as extractive, coercive, and administrative capacity (e.g.
Hendrix 2010; Hanson and Sigman 2013; Berwick and Christia 2018). Partitioning the
concept of state capacity into multiple dimensions has added to conceptual development by
making explicit which dimensions that are of concern, and how these relate to one another.
However, it also stands to reason that these dimensions are highly co-dependent. Extractive
capacity requires coercive and administrative capacity, which in turn can be improved by the
ability to collect revenue and finance the coercive apparatus. At minimum, a prerequisite for
state capacity is the ability of the state to project power (Lindvall and Teorell 2016; Berwick
and Christia 2018). A high capacity state must, first of all, be able to enforce its rules and

collect revenues across the territory it claims to rule (Johnson and Koyama 2017, p. 2).

2.2 Measuring state capacity

The spatial heterogeneity of states’ projection of power presents researchers with challenges
in measurement. The “national capabilities”-approach (Soifer 2008) has dominated in the
quantitative literature, and this is in part due to a lack of suitable measures at the sub-
national level. While there have been a number of attempts at measuring local state presence,
they often entail limitations in coverage, scope, and measurement validity.

Traditionally, the most prominent measure of state capacity is based on indicators

of tax collection—typically some ratio of tax revenues to total GDP.* As has long been

4. Following this approach, Harbers (2015) collects data on municipal tax revenues to capture local state
capacity in Ecuador.
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recognized in the fiscal sociology literature (Schumpeter [1918] 1954; Tilly 1975; Levi 1989;
see also Lieberman 2002; Cheibub 1998), taxation is a central characteristic of the state. The
more capable the state is, the more it can extract revenue from its citizens. However, local
tax revenue indicators are typically not readily available across a large sample of countries,
thus limiting the empirical (and geographical) scope of studies using tax revenues to capture
state reach. Moreover, tax revenues are not only a function of the state’s ability to tax, but
also of political preferences (Fukuyama 2013). Lastly, some economic activities are easier to
tax than others, e.g. revenues from trade and natural resources (see for example Sénchez
de la Sierra 2020), and total tax revenues are therefore not always reflecting the state’s
extractive capacity, but rather structural factors moderating the ease with which taxes can
be collected.

Instead of relying on tax revenues or tax ratios to proxy state capacity, scholars
have increasingly turned to more specific dimensions of the state to approximate its presence.
One innovative approach introduced by Lee and Zhang (2017) aims to capture a minimalist
concept of state presence, building on the idea that states are intrinsically in need of in-
formation (e.g., in order to tax its citizens, it needs to know its citizens). They use census
data at both the national and sub-national level and consider the deviation from a smooth
age distribution to develop a measure of state presence. While their approach is conceptu-
ally clean and intuitive, it suffers from a lack of cross-country availability, especially at the
sub-national level.

Another way of proxying for state capacity has been output oriented, focusing

® This operationalization allows researchers to

in particular on public goods provision.
track the impact of state capacity on relevant development outcomes; examples include the
spread of postal services and innovation in 19th century United States (Acemoglu, Moscona,
and Robinson 2016), as well as infrastructural investments (Acemoglu, Garcia-Jimeno, and
Robinson 2015) and the expansion of schooling (Dittmar and Meisenzahl 2016) on subse-

quent economic growth. These innovative measures have provided for causal identification

of state investments in particular contexts, but the contextual nature also means that they

5. Rotberg (2003) writes that “Nation-states exist to provide a decentralized method of delivering political
(public) goods to persons living within designated parameters (borders)”.
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are not readily available on a larger scale.%

An emergent literature has instead propounded a survey-based approach to capture
state capacity. Luna and Soifer (2017) use survey data to capture the variation of state
capacity across space. They focus on specific dimensions, such as territorial reach and
taxation, and formulate a series of questions to gauge peoples’ experience with the state. For
instance, they ask how long it would take for the police to arrive at their home and how often
they receive a receipt without requesting one (the latter intended to capture enforcement
of VAT taxes). Similarly, Fergusson, Molina, and Robinson (2020) use survey data on
tax evasion to measure local state capacity and find positive correlations with measures of
clientelism. The survey-based approach has the advantage of enabling specifically tailored
questions to the concept of interest, while also capturing sub-national variation. However,
conducting surveys across a large number of countries (while still covering the entire territory
of each country) is costly and survey-based measures of state capacity are, thus, in themselves
inherently limited in their spatial reach.

Another approach to measuring local state capacity takes advantage of the increas-
ing availability of geographical information systems (GIS), such as satellite data on both
human impacts and geographical factors (e.g. terrain). Koren and Sarbahi (2018), for in-
stance, attempt to overcome the limitations of national-level measures by using night-time
light emissions as proxy for sub-national state capacity. However, while available at the
global level, light density is a poor proxy for state capacity when used on its own. It is
typically said to capture local economic development (e.g., Henderson, Storeygard, and Weil
2012; Michalopoulos and Papaioannou 2013), and therefore falls prey to the same issues
as Fearon and Laitin (2003), who use per capita income to capture state capacity at the
national level. Income captures not only state capacity, but also other factors potentially
linked to the outcome of interest (e.g. in the case of conflict: opportunity costs of rebellion

(Collier and HoefHler 2004) or political preferences (Fukuyama 2013, p. 353)). Still others

6. An emergent literature in a similar spirit exploits border discontinuities of historical states to study long-
run effects of e.g. state centralization (Dell, Lane, and Querubin 2018; Becker et al. 2016). Other historical
measures of statehood, such as Murdock’s political centralization of pre-colonial ethnic groups (Murdock
1959), allow researchers to study “stateness” at a global scale. However, although such measures have been
found to positively predict contemporary development through institutional persistence (e.g. Gennaioli and
Rainer 2007; Michalopoulos and Papaioannou 2013), they lack both precision and generalizability exactly
because of the historical dimension.

72



Chapter 2

have used measures of mountainous terrain (Hendrix 2011), road density (Buhaug and Red
2006), or simply distance to capital (Buhaug 2010). While each measure might correlate with
state capacity, they are also at risk of capturing other aspects about local areas; they are in
other words noisy and, at best, indirect proxies of state capacity.” In addition, it is not clear
whether one measure is superior to another, or whether these different proxies complement
each other in predicting state capacity. As outlined in the next section, we overcome the
limitations of both the survey- and GIS-based approaches by using a survey-based measure

of state capacity which we predict and extrapolate using machine-learning models.

3 A new approach to measuring state capacity

In this section, we outline the three steps we take to construct a measure of state capacity
at the local level. We combine several features of the approaches discussed in the previous
section to overcome the limitations of each individual approach. First, in a similar fashion as
Luna and Soifer (2017) and Fergusson, Molina, and Robinson (2020) we estimate an index of
perceived local state capacity using data from the Afrobarometer (Afrobarometer Data 2004,
2005). Second, we predict the survey-based measure of state capacity using both local and
national-level variables that are likely to affect (or reflect) the ability of states to penetrate
civil society and project power across territories. Third, we extrapolate the state capacity

index to all 2.5 x 2.5 arc-minutes grid cells (= 5 x 5 kilometers) in Sub-Saharan Africa.

3.1 Estimating an index of state capacity based on survey data

The first step involves the use of survey data to measure local state presence. The use of
survey data relies on the assumption that we can use citizens’ experiences and perceptions
to gauge the local level of state penetration. While respondents are unlikely to be able
to directly assess the strength of the state, they are nonetheless the ones who ultimately
interact with local institutions and experience the state’s presence (or lack thereof). Thus,

by asking respondents about their experiences with, e.g., authorities and local institutions,

7. Distance, for instance, has been argued to be related to conflict for other reasons than state capacity
(Campante, Do, and Guimaraes 2019), and local road density does not take into account the geographical
and infrastructural constraints at other points on the route from the capital to a particular area.
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we can utilize these experiences and perceptions to estimate to what extent the state is
present at the local level.

We use data from the second and third rounds of the Afrobarometer, comprising
25,103 households.® We select these two rounds because they contain survey items that
capture dimensions of state capacity we aim to proxy, namely extractive, coercive, and
administrative capacity. Extractive capacity refers to the ability to collect revenue, coercive
capacity to the enforcement of order, and administrative capacity refers more broadly to the
ability to effectively regulate society and deliver public goods and services. In Table 1, we
detail the questions and categorize them under the dimension of state capacity which we
argue they tap into.

Table 1: Selected survey items

Question Item Label Dimension

How likely do you think it would Committed a serious crime? Law enforcement Coercive
be that the authorities could

Did not pay a tax on some of the income

enforce the law if a person like Tax enforcement Extractive
they earned?

yourself:

(Very likely; Likely; Not very

likely; Not at all likely)

Based on your experience, how Help from the police Police ability Coercive

casy or dlfﬁcu}t is it to obtain the An identity document (such as a birth Information .. .

following services: certificate, driver’s license, or passport) capacit; Administrative

(Very Easy; Easy; Difficult; Very ’ » OF passp b Y

Difficult) House.h.old services (like piped water, Service provision Administrative
electricity, or phone)
A place in primary school for a child School provision Administrative

The questions labeled ‘Law enforcement’ and ‘Tax enforcement’ ask respondents to
indicate on an ordinal scale their belief in the ability of the authorities to enforce the law if a
person like themselves committed a serious crime or avoided tax payments. These two clearly
relate to coercive and extractive capacity, respectively. We include four additional survey
items asking respondents to indicate the ease with which a range of services can be obtained.
‘Police ability’ again taps into the coercive dimension, whereas the remaining three serve to
capture the administrative capacity of the state. We include the ease of obtaining identity
documents as an indicator of ‘Information capacity’. As several scholars have recognized

(e.g. Lee and Zhang 2017; Brambor et al. 2020), a core function of the state is the ability

8. In total, there are 46,778 respondents, but 21,675 respondents did not provide complete answers on the
survey items and are therefore dropped.
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to collect information on its citizens (e.g., in order to tax, enforce the law, etc.). Finally,
we include two items, ‘Service provision” and ‘School provision’, which tap into the presence
of key state institutions and services, and thereby slightly expand our operationalization of
local state capacity.’

We opt for a relatively broad understanding of state capacity and therefore con-
sider items tapping into each of the three constitutive dimensions of state capacity. At the
conceptual level, the selected survey items link to Mann’s (1984) concept of infrastructural
power, the ability to penetrate civil society and implement decisions throughout the realm.
Without being present in the form of either law enforcement, revenue extraction, informa-
tion gathering, or provision of public services, the state’s ability to penetrate civil society
is questionable. Furthermore, in the absence of trust in law and tax enforcement, the state
lacks the ability to implement its rules and decisions.!®

Next, we conduct a factor analysis to estimate an index of state capacity based
on the six survey items shown in Table 1. Compared to choosing just one proxy for state
capacity, deriving a weighted average of six survey items mitigates noise. Moreover, instead
of arbitrarily deciding how the survey items relate to the index, factor analysis optimally
assigns weights (factor loadings) such that an item’s contribution to the index is based on

its correlation with the latent factor.!! The resulting factor loadings are displayed in Table

2.

9. While there are other survey items that could also proxy for local state presence, these are also likely to
reflect more political dynamics. For instance, Wig and Tollefsen (2016) measure local institutional quality
(not state capacity) using questions about trust in local politicians, trust in courts, perceived levels of
corruption, performance of local politicians, among others. We avoid such questions because these are likely
also affected by, e.g., partisan (and potentially also ethnic) identity and regime characteristics. We therefore
focus on those questions that more directly ask about respondents’ experiences with local institutions rather
than their trust or performance evaluations.

10. The inclusion of institutions for public goods provision arguably makes this a relatively broad concep-
tualization. However, what we are ultimately interested in, and what we are capturing below, is not the
quality of such institutions per se (cf.), but rather the presence (or absence) of such institutions at the local
level, which—all else equal—indicates a generalized territorial reach of the state. As Harbers (2015) also
noted, we thus take a more inclusive view of the state, focusing not on whether the central state dominates
local territories, “but to what extent effective state structures exist in these areas” (p. 374).

11. We use a principal factor analysis after having residualized the input variables on potentially con-
founding variation due to spatial imbalances in the data on age, household head, gender, and the round of
the Afrobarometer. We employ the polychoric package in Stata, which allows for the use of ordinal-scaled
variables in the factor analysis.
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Table 2: Factor loadings from Principal Factor Analysis

Variable E)f;i"rfg Variable Ef:;;’rfg
Law enforcement 0.4082 Information capacity 0.4743
Tax enforcement 0.4065 Service provision 0.4694
Police ability 0.4454 School provision 0.4282

We construct an index to proxy state capacity at the enumeration area (EA) level
by taking the average of the individual-level perceived state capacity, which we derived
from the factor analysis, in each EA. We do this for two reasons, one methodological and
one conceptual. First, we aggregate to the EA level to reduce noise in the individual-
level data, which is likely to exhibit measurement error. Second, while state presence is
local, it is arguably not an individual-level phenomenon. The extent of the state’s local
infrastructural power should conceptually (and empirically) be the same for all individuals
in a given area (neighborhood, village, etc.). While each respondent might have different
perceptions and experiences with the local state institutions, they are ultimately referring
to the same institutions (hence, the need to also reduce noise), and by aggregating their
responses we can gauge the overall level of state presence in that area. In other words, by
aggregating to the EA level, we are measuring state presence at the level at which the state
is actually projecting power. In order to further mitigate noise, we restrict the sample to
include only EAs with five or more respondents with complete answers.!? The final sample
comprises 2,151 EA-year combinations and 1,938 unique EAs in 17 countries.!® Figure 1
maps the presence of survey EAs and their estimated state capacity index.

We conduct a series of sanity checks of our survey state capacity measure in Ap-
pendix Figure Al. The checks are undertaken by splitting the EAs into high and low state
capacity using the median value as cutoff, and studying how state capacity relates to vari-
ables that convey information about the levels of clientelism, crime, infrastructure, and

public trust in institutions. The figure reveals, reassuringly, that EA level state capacity

12. While this also limits the number of observations in our training sample, we believe this balances the
trade-off between coverage and measurement error.
13. We exclude Cape Verde as a few key predictors are unavailable for island nations.
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is associated with less violence, crime, and clientelism. Moreover, it is positively correlated
with the presence of publicly provided infrastructure, namely post offices and piped water,
but not with the presence of religious buildings, which serves as a form of placebo test.
Lastly we show that while survey state capacity links positively with trust in courts and
in the ruling party, it exhibits no relationship with trust in the political opposition. This
last check serves as another placebo test, in that it shows that trust is not just generally
higher in high state capacity areas. Importantly, except for the presence of post offices, all
relationships remain unchanged when controlling for whether the EA is urban or rural, fixed

effects at the country level, and clustering at the country level.!*

14. The regression coefficients and p-values are as follows. Vote buying: regression coefficient = 0.120,
N = 1,276, p < 0.01; Feared crime in own home in the past year: regression coefficient = —0.199, N = 2,099,
p < 0.01; Family member physically attacked in the past year: regression coefficient = —0.389, N = 2,099,
p < 0.01; EA has post office: regression coefficient = 0.045, N = 2,121, p = 0.195; EA has piped water:
regression coefficient = 0.045, N = 2,128, p < 0.01; EA has religious building: regression coefficient = 0.051,
N = 2,124, p = 0.184; Trust in courts: regression coefficient = 0.130, N = 2,151, p < 0.01; Trust in ruling
party: regression coefficient = 0.149, N = 2,151, p < 0.01; Trust in ruling party: regression coefficient
= —0.012, N = 2,151, p = 0.795.
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Figure 1: EA level state capacity
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Notes: The map displays EA-level state capacity.

3.2 Predicting the index with machine learning models

Notwithstanding the fact that the Afrobarometer has an exceptional coverage across Africa,
for our purposes we need a measure of local state capacity for all of Sub-Saharan Africa. The
next step is thus to develop a procedure for extrapolating the survey-based measure to areas
not covered by the Afrobarometer. While the survey data is limited in coverage, there are
numerous structural factors which (1) associate with the state’s ability to project power, and
(2) are available at fine-grained spatial levels across large territories. We therefore consider
an approach in which we, (1) link the survey-based measure of state capacity estimated in
the previous section with multiple factors related to state capacity (outlined below), (2)
predict the survey-based measure of state capacity using these factors as predictors in an
ensemble of machine learning models, and (3) extrapolate the predictions of the model to

all of Sub-Saharan Africa.
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As a starting point, we rely on the stylized fact that state power radiates outwards
from a political center (the capital city) and diminishes as one moves away (Mann 1984;
Herbst 2000). This idea can be found in Boulding’s concept of a loss-of-strength gradient
(Boulding 1962), and researchers have attempted to operationalize it using e.g. distance
from the capital (Buhaug 2010) and measures of road density (Buhaug and Rgd 2006).
While these are intuitive proxies, there are arguably more factors that determine local state
strength. The projection of state power through space is costly, and rational state-builders
will accordingly weigh the costs and benefits of extending power into remote areas (Boone
2012).

To capture sub-national territorial reach of the state, we predict the survey-based
measure of state capacity with a set of structural factors. Similar to Boone (2012), we
distinguish between two constitutive drivers of state building: the demand for — and cost
of — state presence. On the demand side, we posit that the state is more willing to invest
in territories of higher revenue potential, e.g. populous and wealthy areas. We therefore
include several measures capturing population density and economic activity (as proxied by
night light density). On the cost side, we consider several geographical, topological, and
infrastructural constraints which may influence the feasibility of state building. The farther
away an area is from the capital city and urban centers, the higher the cost for reaching that
area. The costs are accentuated by inaccessible terrain such as mountains and dense forests.
Finally, local state capacity is contingent upon the capacity of the political center from which
power radiates, and we thus include government effectiveness and regulatory quality from
the World Governance Indicators (WGI) to capture national level state capacity. Table Al
in the Appendix presents the full list of sub-national level predictors used in the model.

We use a two-step prediction procedure, where we separately predict between- and
within-country variation in our measure of state capacity. First, we use a simple linear
regression model to predict between-country variation in survey state capacity, using gov-
ernment effectiveness and regulatory quality from WGI as sole predictors (Kaufmann and
Kray 2019). Both national-level government effectiveness and regulatory quality are posi-

tively and statistically significantly correlated with our measure of state capacity,'®. Thus,

15. The t-values from simple linear regressions are 4.5 and 2.9, respectively.
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ceteris paribus, areas in countries with better government effectiveness and regulatory quality
will be assigned higher values of predicted state capacity.

Next, we predict state capacity at the sub-national (EA) level, using all predictors
outlined in Table A1l. The outcome variable as well as the predictors are country-demeaned
in order to capture within-country variation.!® Using the ‘SuperLearner’ package in R, we
employ an ensemble of machine learning models consisting of a bagging algorithm, a number
of random forest algorithms, and several gradient boosting algorithms.!” The underlying
algorithms are run on ten folds and the performance of each algorithm is evaluated based on
the accuracy of the predicted outcome in the holdout sample. The higher the performance,
the higher the weight the ensemble model assigns the algorithm.!® The main advantage of
this methodology is that the composition of algorithms is determined by their predictive
power, a feature which reduces the risk of researcher bias.

The ensemble model gives weight to one random forest algorithm with two predic-
tors in each tree (74 percent) and one gradient boosting model with interaction depth of
two and a shrinkage parameter of 0.005 (26 percent).!® Appendix Figure A2 illustrates the
‘importance’ of each predictor in one of the algorithms embedded in the ensemble model.?°
Population density and night-time light emissions stand out as the most useful predictors,
but travel time to urban center and the capital are also found to be important.

In an out-of-sample testing exercise , Appendix Figure A3 illustrates that the pre-
dicted measure strongly correlates with the survey measure the model is trained on, even
within countries (p-value < 0.0001). As expected, however, the prediction model contains
substantial noise, reflecting the difficulties in predicting perceived local state capacity using

only satellite data as inputs. Appendix Figure A4 examines the bivariate within-country

16. We use both absolute and standardized deviations from the country means for the predictors, as it is
not obvious a priori whether the functional forms are better approximated by absolute or relative measures
of the predictors.

17. Appendix 7 briefly introduces each of the non-parametric algorithms. For a more elaborate discussion
on regression trees, see James et al. (2013).

18. The model further penalizes the weights of algorithms producing (close to) identical predictions.

19. For each algorithm embedded in the ensemble model, we restrict end nodes to have at least 25 obser-
vations.

20. In random forest one can evaluate the importance of each explanatory variable. This is done by
separately permuting each variable and deriving the mean squared error (MSE). This MSE is compared to
the MSE from the baseline non-permuted model. The higher the increase in MSE from permuting a variable,
the more important the predictor is.
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relationships between the predicted measure of state capacity and selected explanatory vari-
ables. In line with expectations, the predicted state capacity is negatively correlated with
travel time to the capital, travel speed to the capital, and forest cover. Conversely, predicted
state capacity is positively correlated with night-time light emissions and population density.

Finally, the between- and within-country predictions are added. Separately pre-
dicting between- and within-country state capacity allows us to overcome the problem of
overfitting endemic to machine learning models. Furthermore, by linearly extrapolating our
predicted state capacity index, we can meaningfully assign values to areas in countries outside
common support of the survey sample. The disadvantage of imposing additive separability
is that we do not account for potential interactions between local predictors and the baseline

capacity of the state.

3.3 Extrapolation to non-surveyed cells

Having calibrated the prediction model, we proceed to extrapolate the prediction model to
2.5 x 2.5 arc-minutes grid cell level (= 5 x 5 kilometers). The extrapolation is based on
grid-cell data on the predictors we use in the ensemble model. Since the data are from the
year 2000 or earlier (see Table A1), we label the resulting proxy state capacity in year 2000.
We thereby obtain a spatially fine-grained measure of state capacity for all of Sub-Saharan
Africa (1,166,249 grid cells). Figure 2 maps the predicted measure of local state capacity,
where dark blue represents higher predicted state capacity.

Figure 2 reveals a few patterns worth highlighting. First, local state capacity is
highly clustered at the national level. Among the countries with low state capacity, we
find Liberia, Somalia, Zimbabwe, as well as The Democratic Republic of the Congo (DRC).
On the other end, Botswana and Ghana, countries that — relative to the rest of the region
— have enjoyed political stability (Naudé 2013; Acemoglu, Johnson, and Robinson 2002)
display higher average state capacity. Second, while predicted state capacity is clustered
at the national level, it also features substantial within-country variation: the map depicts
networks and clusters representing e.g. infrastructure, border regions and economic and
political centers. Next, we link our measure of local state capacity to factors which should

co-vary with state capacity, namely ethnic power relations, pre-colonial centralization and
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Figure 2: Predicted measure of local state capacity in year 2000
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Notes: The map illustrates the predicted measure of state capacity in year 2000 at the 2.5 x 2.5 arc-minutes
grid cell level (&~ 5 x 5 kilometers). Grey cells represent excluded countries from North Africa. Equatorial
Guinea is excluded due to missing travel time to the capital, as the capital is located on an island in the Gulf
of Guinea, meaning we cannot predict within-country state capacity.

vaccination coverage. We demonstrate the validity of the machine learning predictions by

correlating our state capacity measure with these factors.

82



Chapter 2

4 Validating the measure of local state capacity

4.1 Ethnic Power Relations

Ethnic favoritism characterizes the politics of many African countries (Dickens 2018). For
instance in Kenya, the ruling ethnic group has been shown to disproportionately allocate
road investments to their home regions (Burgess et al. 2015). If similar patterns exist for the
continent at large, we should observe higher levels of state capacity in territories inhabited by
politically powerful groups. We test this prediction by linking our measure of state capacity
with the GeoEPR dataset (Vogt et al. 2015).2! The GeoEPR contains geocoded data on
the political power of all African ethnic groups linked with a specific territory.?? Out of
the 662 ethnic groups contained in the data, we code 151 groups — labeled “Dominating”,
“Monopoly” or “Senior Partner” (in the year 2000) — as politically powerful (1) and the
rest as powerless (0). Finally, in Figure 3 we correlate the dummy for political power with
the predicted state capacity index, separately for the “full sample” using all grid cells, and
the “restricted sample” which includes only grid cells from countries not covered by the

Afrobarometer.

21. We spatially merge the EPR-polygons with our state capacity measure at the 2.5 x 2.5 arc-minutes grid
cell level.

22. The GeoEPR measure of political power is a categorical variable taking one of the following labels:
“Dominating”, “Monopoly”, “Senior Partner”, “Junior Partner”, “Irrelevant”, “Discriminated”, “Powerless”,

“Self-excluded”, and “State Collapse”.

83



Figure 3: Correlation between local state capacity and ethnic political power

Full sample Restricted sample
0.006 1 Vi L
9
/
® 0.006
0.004 ’ 1
00 /
/
/
x S 0.004
S / 3 P
£ 0.002- £ .
z o ® z .
o / o d
[ ®©
T 0 / T 0.0021 7
o e/ o ) 4
@ 0.0001 ® ® 2 ,
put S o,
n 4 n ’
3 7 © B 7’
B / B 0.0004 ® ¢
5 -0.002 0® 5 P
o /7 o o ®
o o 4
4 7,
/ 7 )
/ -0.002- s © @
-0.004 s
/
4 o)
/ ® Ve
4
00061 4/ @ -0.0041 o

10 08 06 04 02 00 02 04 06 08 10
Political Power

10 08 06 04 02 00 02 04 06 08 10
Political Power

Notes: The figure displays bin-scattered relationships between ethnic political power and, respectively, state
capacity in the full sample (left) and the restricted sample with only non-surveyed countries (right). The
variables are demeaned at the country level in order to depict within-country variation.

Figure 3 depicts within-country correlations between political power and our mea-
sure of local state capacity in binscatter plots. Political power is positively associated with
our measure of local state capacity (Pearson correlation coefficient = 0.055, N = 1, 150, 206,
p < 0.01). Importantly, the relationship between political power and predicted state capacity
is positively correlated also when considering only countries that were not surveyed by the
Afrobarometer (Pearson correlation coefficient = 0.03, N = 644,440, p < 0.01). This shows
that the predicted measure of local state capacity carries relevance also in countries outside
of common support. Country fixed effects regression estimates with standard errors clustered
at the ethnic group level, however, indicate that the correlations are relatively weak, with

p-values of 0.12 and 0.34 for the full sample and restricted sample, respectively.
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4.2 Pre-colonial centralization

According to numerous scholars, state institutions tend to persist over time (see e.g. Michalopou-
los and Papaioannou 2013; Acemoglu, Garcia-Jimeno, and Robinson 2015). We should thus
observe a positive correlation between our measure of state capacity and the degree of polit-
ical centralization in pre-colonial times. Pre-colonial centralization® at the society level was
coded in the Ethnographic Atlas by Murdock (1959) according to the following categories:
“No levels (no political authority beyond community)”, “One level (e.g., petty chiefdoms)”,
“Two levels (e.g., larger chiefdoms)”, “Three levels (e.g., states)”, and “Four levels (e.g., large
states)”. We create an index of pre-colonial centralization®® at the 2.5 x 2.5 arc-minutes grid
cell level, by overlaying our measure of local state capacity with geocoded societies from the

Ethnographic Atlas (Michalopoulos and Papaioannou 2013).
Figure 4: Correlation between local state capacity and pre-colonial centralization
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Notes: The figure displays bin-scattered relationships between pre-colonial centralization and, respectively,
the full sample of state capacity (left) and the restricted sample with only non-surveyed countries (right).
The variables are demeaned at the country level in order to depict within-country variation.

23. The variable is more precisely defined as “Jurisdictional Hierarchy Beyond Local Community”, and
contains information on centralization for 843 pre-colonial societies in Africa.

24. The index is used as a continuous variable that ranges from 1 (no political authority beyond community)
to 5 (large states).
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Figure 4 shows how our measure of state capacity correlates with pre-colonial cen-
tralization within countries. The correlation is positive and significant for the full sample
(Pearson correlation coefficient = 0.120, N = 722,945, p < 0.01) as well as when focus-
ing solely on countries not covered by the Afrobarometer (Pearson correlation coefficient =
0.123, N = 370,784, p < 0.01). The strong association between predicted state capacity
and pre-colonial centralization is confirmed in country fixed effects regressions with standard
errors clustered at the pre-colonial society level. The regression estimates are statistically
significant both for the full sample including all grid cells intersecting with a pre-colonial

society (p < 0.01) and for the restricted sample (p < 0.05).

4.3 Local vaccination coverage

For the final validation exercise, we compare our predicted values of state capacity to data
on local vaccination coverage. Vaccinations are generally considered one of the most cost-
effective methods of improving public health. Yet, vaccine-preventable diseases remain a
major cause of mortality (Mosser et al. 2019), partly because of the lack of capable state
institutions to administer and record vaccination programs. Arguably, the presence of the
state is a minimal condition for effective vaccination programs. As such, vaccination coverage
is a useful proxy for the state’s administrative capacity. This has been argued e.g. by Soifer
(2012) who uses vaccination rates to capture the administrative capacity of Latin American
states.

Data on vaccination rates are typically only available at the national (sometimes
also the administrative unit) level, which limits the usefulness as proxy for local variations
in state capacity. However, Mosser et al. (2019) recently published data on local diphteria-
pertussis-tetanus (DPT) vaccine coverage of children aged 12-23 months in Africa. The
DPT vaccine is included in the WHO’s Expanded Programme on Immunisation (EPI), a
standardized vaccination programme designed to increase childhood vaccinations throughout
the world, and DPT coverage is widely used to measure the performance of routine vaccine
delivery systems. Similar to our approach, they use a Bayesian geostatistical model based
on survey data and a suite of spatial covariates to estimate annual (2000-2016) local DPT

vaccine coverage at a high spatial resolution (5 x 5 km). We use estimates for completion

86



Chapter 2

of three doses of the DPT vaccine (DPT3) in the year 2000 to proxy for local state reach.?
The spatial resolution matches our predicted measure of state capacity and are therefore
readily comparable.?6 In line with the above approach, we further demean the values using

the country mean to isolate the within-country variation.

Figure 5: Correlation between local DPT3 vaccination coverage and predicted state capac-

ity
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Notes: The figure displays bin-scattered relationships between local DPT3 vaccination coverage and pre-
dicted state capacity. The left panel shows the scatterplot for the full sample of Sub-Saharan Africa. The
right panel includes only Sub-Saharan African countries not included in the Afrobarometer survey. The
variables are demeaned at the country level in order to depict within-country variation.

Figure 5 shows the binned scatterplot of DPT3 vaccination coverage and our pre-
dicted measure of local state capacity. The left panel includes the full sample of Sub-Saharan
Africa, whereas the right panel includes only countries not covered by the Afrobarometer

survey data. As both figures illustrate, predicted state capacity correlates positively with

25. Completion of the initial DPT vaccination routine requires three doses (DPT3), but not all children
complete the vaccine. DPT3 coverage is therefore more demanding in terms of state capacity than the initial
dose (DPT1).

26. The raster grids do not share the same origin, i.e. they do not align perfectly. The DPT3 raster is
therefore resampled using the Raster package in R, which uses bilinear interpolation to match values to the
shifted grid cells.
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local DPT3 coverage, further corroborating our measure of local state capacity. The within-
country Pearson correlation for the full sample is 0.20 (N = 923,848, p < 0.01) and for
the non-survey sample it is 0.24 (N = 526,297, p < 0.01). Country fixed effects regression
estimates with standard errors clustered at the country level yield significant coefficient es-
timates both for the full sample of cells (p < 0.01) and for the restricted sample including
only cells in non-surveyed countries (p < 0.01). Thus, the results lend further credibility to

our predicted measure of local state capacity.

5 State capacity and oil conflicts across space and time

5.1 Background

In this section, we turn to an application of our local state capacity measure by investigating
its potentially moderating role in the oil wealth—conflict relationship. Oil, just like other
extractive resources, has been found to increase the risk of conflict in many contexts (Dube
and Vargas 2013; Berman et al. 2017; Nwokolo 2018; Nordvik 2019). One mechanism that
has been proposed to explain this link is the so-called greed channel, according to which the
concentrated and seizable value of oil encourages armed groups to engage in both extortion
and resource grab of oil assets. A second mechanism, the grievances channel, emphasizes the
perceived injustices of the unequal distribution of oil rents as a driver of unrest in the form
of protests, riots and sabotage, often directed toward states or directly at oil companies.
But oil rents can also reduce the risk of conflict, through what Bazzi and Blattman (2014)
label the state capacity effect: the use of revenues to invest in repressive capacity or to buy
off potential insurgents (see also (Ross 2012)). However, due to corruption and extortion,
oil rents may also weaken state building efforts by deteriorating capacity and eroding public
confidence in state institutions.

While most studies find that increased oil wealth leads to higher risks of conflict, a
few studies suggest that oil wealth has no impact and that it can even decrease the risk of
conflict. Bazzi and Blattman (2014) use cross-country panel data to estimate the association

between changes in commodity prices and the onset, intensity, and ending of armed conflicts.
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The authors find no effect of current oil prices and a negative effect of lagged oil prices on
conflict incidence. In a panel fixed effects model with countries as the unit of observation,
Cotet and Tsui (2013) find no significant effect of oil discovery on conflict onset, conditional
on oil exploration.

The somewhat inconsistent findings in the oil-conflict literature is partly due to a
failure to measure relevant conflict events at appropriate geographical units. By focusing
on all types of conflicts, and at coarse levels of spatial aggregation (often at the country
level), many previous empirical studies present estimates that suffer from attenuation bias.
Another reason why the estimated effect of oil wealth varies between studies may simply
reflect the contextual nature of the effect of oil wealth on conflict. Contextual factors such
as country institutions (Buhaug 2010; Berman et al. 2017), companies’ Corporate Social
Responsibility (CSR) commitments (Berman et al. 2017), the spatial distribution of natu-
ral resources (Morelli and Rohner 2015; Lessmann and Steinkraus 2019) and redistributive
government transfers (Justino 2011; Justino and Martorano 2018; Cordella and Onder 2020)
have been found to moderate the risk of conflict.

In what follows, we investigate the role of local state capacity as a moderating
factor in the oil-conflict relationship. We hypothesize that local state capacity decreases the
risk of oil-induced conflict by reducing the incentives of confrontation. Higher levels of state

2

capacity implies higher extractive?”, coercive?®, and administrative capacity®®, factors which

jointly determine states’ ability to avoid and, if need be, repress conflict.

5.2 Empirical approach

In order to investigate how state capacity conditions the risk of conflict, we create a panel
dataset on state capacity, oil wealth, and oil-induced conflicts for Sub-Saharan Africa in
2001-2019. First, we aggregate our predicted state capacity index in year 2000 to 0.5 x 0.5
degree grid cells (= 55 x 55 kilometers). We then link the index with data on oil deposits
in year 2000, and yearly data on oil prices and oil-induced conflicts in 2001-2019. The

27. Our survey state capacity index contains this dimension in the survey item Tax enforcement.

28. Captured by the survey items Law enforcement and Police ability in the survey state capacity measure.

29. This dimension is represented in our survey state capacity measure by the survey items Information
capacity, Service provision and School provision.
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interaction between oil deposits in year 2000 and the oil price constitutes our exogenous
spatio-temporal measure of oil wealth. Higher oil prices means that oil deposits become
relatively more valuable, which could activate the greed or grievances channel and trigger
conflict. The panel structure allows us to estimate two-way fixed effects models to explore
how local state capacity moderates the risk of oil induced conflict while holding constant

potentially confounding variation at both the cell and the year level.

5.3 Data

Our measure of local state capacity in the empirical analysis is the measure we construct
and present in Section 3. To ease the interpretation of the results in the empirical analyses,
we standardize the state capacity measure and add the minimum value such that the lowest
possible value is 0 and a unit equals one standard deviation.

The data on geocoded petroleum deposits is obtained from PRIO-GRID data 2.0
(Lujala, Rod, and Thieme 2007). Since conflict, and even the risk of conflict, could affect
hydrocarbon exploration and production decisions, endogeneity is a first-order concern that
we need to circumvent. In order to do so, we define cells as oil cells if they contained
onshore oil resources in year 2000.>° Next, we create a time- and space-varying measure
of oil wealth by interacting the spatial indicator of oil deposits with the log of the average
yearly international oil price.?!

To measure oil-related conflict events at the grid cell level, we obtain geocoded
conflict data from the Armed Conflict Location and Event dataset (ACLED) (Raleigh et
al. 2010). ACLED provides information on the location and exact date as well as the nature of
conflict events. The data builds on information compiled by a range of stakeholders, including
news agencies, researchers, and humanitarian organizations. Although the ACLED data may
contain measurement error due to inaccurate reporting, and the frequencies of misreporting

potentially differ between high and low state capacity regions, such inconsistencies would be

30. We combine the variables petroleum s and petroleum__y in year 2000 from PRIO-GRID 2.0 into one
indicator, since the combination of both constructs a measure on “known petroleum deposits in year 2000”,
which is the most suitable definition of an oil cell for our purposes.

31. The oil price is measured as an equally weighed average spot price of Brent, Dubai and West Texas
Intermediate crude oil prices. The data is obtained from www.indexmundi.com.
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accounted for by our year and cell fixed effects. We exploit the detailed information provided
by ACLED to create measures of conflict that are closely linked with our hypothesis. To
begin with, we classify oil-related conflict events based on qualitative information on the
recorded events. Specifically, we label an event ‘oil-related’ if it contains the words “oil”
or “petroleum”.?? By applying a narrow definition of oil conflict, we are able to estimate
the role of state capacity in mitigating the risk of oil-induced conflict with better precision.
Moreover, we define two subsets of oil conflicts to allow for suggestive tests of the mechanisms
linking oil wealth to conflict, and to study the moderating role of state capacity for respective
channel. First, we focus on violent oil-related conflict events,?® which potentially relate to
contests over oil rents, in order to test for the greed channel. Second, by using oil events
classified by ACLED as either riots or protests as our dependent variable, we are able to
study civilian actions related to oil grievances.

The ACLED dataset for Sub-Saharan Africa from January 1st 2001 to December
31st 2019 includes 767 geocoded oil-related conflict events. Out of these, 404 are coded as
“violent events” and 313 are labeled “demonstrations”?* In Figure 6, we map oil deposits,
state capacity, and conflict events at the cell level. The vast majority of oil-related conflict
events are in, or in close proximity to, oil cells, which provides a simple sanity check of our

coding of oil conflicts.

5.4 Empirical strategy

In order to abstract from time- and space-confounding variation, we include both year and
cell fixed effects in all regressions, such that we essentially estimate difference-in-difference
models. The key identifying assumption is that international oil prices do not respond
to conflict events contained in our sample. Since oil production in Sub-Saharan Africa
constituted only 7.3 percent of world output in 2008 and 5.6 percent in 2018 (Dudley 2019),

this appears to be a reasonable assumption. Our empirical estimations all build on variants

32. We further label two special cases that include the strings “right-to-oil” and “gas-and-oil” as oil-related,
and we label conflict events with the word combinations “palm oil”; “cooking 0il” and “oil mill” as non oil-
related.

33. This subset of conflict events encompasses battles, violence against civilians, and explosions/remote
violence.

34. The remaining 60 oil-related events encompass non-violent actions included in the ACLED data.
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Figure 6: State capacity, oil cells, and oil conflict events in Sub-Saharan Africa 2001-2019
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Notes: The map plots oil deposits and oil conflict data onto our grid cell state capacity measure. The state
capacity index is standardized and re-scaled to have a minimum of zero for the empirical analysis.

of the following model:

Oil_Conflicty =Py + P10tlprice; x Oilcell; + PoOilprice; x SC;+

B301ilprice; x Oilcell; x SC; + v; + 64 + €4,

where the outcome variable indicates whether there was an oil-related conflict event in cell ¢
in year t; Qilprice is the international oil price; Oilcell indicates whether the cell had known
oil deposits in year 2000; SC' is the predicted measure of state capacity; v; and d; are cell and
year fixed effects, respectively; and € is the error term. The triple interaction term captures

the role of state capacity in moderating the effect of oil-induced conflicts.
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In an extension of the baseline model, we consider the contagious nature of conflict
across space and time. In oil cells, the likelihood of oil conflict is 5.2 percent if there was
no oil conflict in the past year, but 17.1 percent if there was. Similarly, while the risk of oil
conflict in oil cells is 5.3 percent if no neighboring cells experience oil conflict that year, the
risk of conflict is 8.4 percent if at least one neighbor recorded an oil conflict. We account
for the auto-correlation and spatial spillovers by including temporal and spatial lags of the
outcome variable. Recognizing that standard errors may correlate across space and time, we
accordingly cluster them at the country level. This specification allows standard errors to
correlate both across large territories and over the entire sample period, an approach that
generally increases the estimated standard errors relative to clustering of standard errors at
more limited spatial or temporal levels.?

We further consider a continuous measure of “oil deposits” by instead of using a
dummy indicator for oil cell, we use the inverse (square root) distance to an oil cell (labelled
oil prozimity). Lastly, we present a placebo test by substituting current- with lead oil prices.
While auto-correlation in prices may cause the lead prices to pick up an effect associated
with current prices, the precision ought to be smaller, and hence we expect the significance

to drop.

5.5 Results

We now turn to the empirical link between oil wealth and conflict, and the role of local state
capacity as a moderating factor in this relationship. First, we show in Figure 7 how the risk of
oil-related conflict events differ for high and low state capacity cells. The risks of oil-induced
conflict, violent oil events, and oil demonstrations, are substantially higher in oil cells with
low state capacity compared to cells with high state capacity. The difference is significant
and of a magnitude of 10. The effect remains significant when including country fixed effects,
showing that our measure of local state capacity matters also for the spatial distribution of
oil conflicts within countries (p-value < 0.05). While these results indicate a moderating role

of state capacity, the effect is not necessarily causal. In order to test if oil wealth induces

35. Indeed, the estimated standard errors are significantly smaller if we cluster instead at the cell or at the
country—year level (results not reported).
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Figure 7: The frequency of oil-related conflicts and battles in oil cells by level of state
capacity
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Notes: The figure plots the share of years that oil cells experience oil-related conflicts (left), oil-related vio-
lent events (middle), and oil-related demonstrations (right). In all three plots, oil cells are divided into high
and low state capacity based on the median predicted state capacity in year 2000.

oil-related conflict, and if this effect is conditional on the level of state capacity, we estimate
panel regressions with our indicator variables for oil conflict as the outcome variables, and oil

price, oil deposits, and state capacity as the explanatory variables. The results are displayed

in Table 3.
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Table 3: The conditional effect of oil price fluctuations on the likelihood of oil conflict 2001-2019

Oil event (1)-(3) Oil violence (4)-(6) Oil demonstration (7)-(9)
Low SC  High SC Interaction Low SC  High SC Interaction Low SC  High SC Interaction
(1) 2) (3) (4) (5) (6) (7 (8) (9)
Panel A:
Oil price x Oil cell 0.039%*  -0.0014* 0.053** 0.025%* 0.00003 0.038* 0.014* -0.0014* 0.016*
(0.017)  (0.00076) (0.024) (0.011)  (0.00015) (0.020) (0.0068)  (0.00068) (0.0080)
Oil price x State capacity -0.00045 -0.00039* -0.00005
(0.00031) (0.00020) (0.00013)
Oil price x State capacity x Oil cell -0.011%* -0.0085* -0.0028
(0.0058) (0.0050) (0.0022)
R-squared 317 128 292 251 .065 244 234 130 211
Observations 80,142 79,591 159,733 80,142 79,591 159,733 80,142 79,591 159,733
Panel B:
Oil price x Oil cell 0.035%* -0.0013* 0.048** 0.022%* 0.00005 0.035* 0.011%* -0.0014* 0.012%*
(0.015)  (0.00075) (0.022) (0.0095)  (0.00021) (0.018) (0.0051)  (0.00067) (0.0059)
il price x State capacity -0.00036 -0.00030* -0.00004
(0.00024) (0.00015) (0.00010)
Qil price x State capacity x Oil cell -0.0099* -0.0079* -0.0019
(0.0053) (0.0046) (0.0019)
Dependent variable temporal lag 0.078%** -0.033 0.062%** 0.052%*  -0.070*** 0.047%* 0.034 -0.036 0.019
(0.014)  (0.028) (0.015) (0.022)  (0.0086)  (0.020) (0.029)  (0.037) (0.035)
Dependent variable spatial lag 0.028%*** 0.0022 0.022%F%  (.027*+** 0.0058 0.025%*%  0.054***  -0.0019 0.036%**
(0.0065)  (0.0062) (0.0058) (0.0078)  (0.0091) (0.0074) (0.011) (0.0087) (0.012)
R-squared 322 129 295 253 .069 .246 235 131 211
Observations 80,142 79,591 159,733 80,142 79,591 159,733 80,142 79,591 159,733
Cell & year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Dependent variable mean .0044 .00067 .0025 .0027 .00011 .0014 .0019 .00053 .0012
Dependent variable std. dev. .066 .026 .050 .052 .011 .038 .043 .023 .035

Notes: The dependent variables in columns (1)-(3), (4)-(6), and (7)-(9) are cell-year indicator variables for ‘oil-related conflict event’, ‘violent oil-
related conflict event’ and ‘oil-related demonstration’, respectively. Columns (1), (4), and (7) restrict the sample to cells below the median state
capacity, whereas columns (2), (5), and (8) restrict the sample to cells above median state capacity. Columns (3), (6), and (9) display results from
models including the continuous measure of local state capacity in a triple interaction with oil cell and the oil price. Oil price is the log of the av-
erage oil price for each year, Oil cell is an indicator variable on known oil deposits in year 2000, and State capacity refers to our measure of local
state capacity in year 2000. Standard errors clustered at the country level are in parentheses. Significance levels: * p<0.1, ** p<0.05, *** p<0.01.
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In Panel A columns 1 and 2 of Table 3, we investigate how increased oil prices
differentially impact the risk of conflict in oil cells with low and high levels of state capacity.
The results depict an interesting pattern. While the risk of oil-related conflict increases with
oil prices in low state capacity cells, the impact in high state capacity oil cells is negative. In
column 3 we show the effect for the full sample, where state capacity is added as a continuous
variable in a triple interaction term with oil cell and oil prices. The results corroborate the
insights from columns 1 and 2. If oil prices increase by 25 percent year to year, the likelihood
of oil-related conflict increases by 0.5 percentage points (0.053 x log(1.25)) for oil cells with
the lowest level of state capacity (where state capacity = 0). This is a relatively large
increase, since the share of years with oil-related conflict in oil cells is 5.9 percent. The
effect is muted in cells with higher levels of state capacity. For a cell with state capacity at
the 75th percentile (3.6 standard deviations higher than the minimum state capacity), a 25
percent year to year oil price hike is estimated to increase the risk of oil-related conflict in
oil cells by 0.1 percentage points.°

Next, we investigate whether the effect of oil price shocks differ for violent oil events
and oil-related demonstrations. In columns 4-6, we display the regression models with a
dummy indicator for oil-related violent events, e.g. battles and remote violence, as the
dependent variable. The effects resemble the ones obtained when using the broad measure
of oil conflicts: oil price hikes increase the risk of violent oil events in low state capacity cells,
but the risk is moderated by state capacity. In fact, for oil cells with higher than median
state capacity, there is virtually no effect of oil price shocks on the likelihood of experiencing
a violent oil event. A similar pattern is apparent also for oil demonstrations. Increased oil
prices positively affect the risk of oil-related demonstrations in low state capacity oil cells,
whereas in high state capacity cells the effect is the reverse. Although the triple interaction
is insignificant for this subset of oil-related conflict events, the main takeaway from the panel
models is that oil price shocks increase the risk of oil-related conflicts, but only in oil cells
with low local state capacity. The results support both greed and grievances as underlying
mechanisms linking oil price shocks to conflict, and suggest a role of local state capacity in

counteracting both channels.

36. 0.053 x log(1.25) + (—0.00045 x log(1.25)) x 3.6 + (—0.011 x log(1.25)) x 3.6.
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In Panel B of Table 3, we explore the robustness of the baseline findings to ac-
counting for both time and spatial spillovers. As we saw in SubSection 5.4, oil conflicts
tend to persist over time, and the risk of oil conflict is associated with oil conflicts in the
adjacent area.’” As expected, the year and space lags are positively correlated with the
dependent variable in columns 1, 4, and 7, where we consider only low state capacity cells.
Strikingly, this is not the case for high state capacity cells (columns 2, 5 and 8), which indi-
cates that local state capacity may mitigate the risk of conflict persisting over time as well
as spreading across territories. Importantly, when we include the year- and spatial lags, the
baseline results remain qualitatively unchanged. Even though this exercise arguably entails
“over-controlling”, the stability of the coefficient estimates is reassuring.

Next, we consider a few alterations to our preferred specification. First, in Table
A2 in the Appendix we present results using lead and lagged — instead of current — oil prices
in the regression models. The only way that lead prices could affect conflict is through its
correlation with present oil prices. Lagged oil prices, on the other hand, convey information
that may matter for present conflict, for instance if greed and grievances build up over time.
Accordingly, in Appendix Table A2 we show that while lead prices induce no significant
effects, lagged oil prices display a similar impact on the risk of oil conflict as current oil
prices.

Finally, we use the inverse (square root) distance to oil cells as indicator of oil
deposits. By operationalizing oil deposits as a value that dissipates with distance to oil, we
capture potential spillovers in oil wealth, e.g. due to transport networks. This exercise, shown
in Appendix Table A3, does not impact the results substantially, but improves the precision
of the estimates somewhat. We also consider a more restrictive model by including country—
year fixed effects. Even this alteration to our baseline specification does not impact the
estimates appreciably, further lending support to the notion that state capacity moderates

the risk of oil induced conflict.

37. Since conflict in neighboring cells may be jointly determined, this positive correlation does not neces-
sarily imply a causal link.
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6 Discussion

A number of limitations, both with regards to the construction of our local state capacity
measure, and with regards to the empirical application, are worth highlighting. First, the
prediction model is somewhat limited by lack of common support, since the Afrobarmoter
does not cover all countries in Sub-Saharan Africa. Nor does the survey data cover compre-
hensively all types of within-country territories. For instance, extreme altitude areas, which
feature in the data that we extrapolate to but not in the survey, are assigned the same val-
ues as the highest-altitude areas contained in the prediction model. Despite the limitations
imposed by lack of common support, we show in Section 4 that our measure of local state
capacity is meaningful also in countries not covered by the Afrobarometer.

Second, the prediction strategy relies on the assumption of additive separability be-
tween national and sub-national predictors. That is, the strategy does not allow for potential
interactions between predictors at the local and national levels. This strong assumption is
necessary for our purposes, as including national-level predictors in the machine learning
model essentially corresponds to including country fixed effects, and thereby increases the
risk of overfitting. Separating our prediction model in two steps allows us to overcome this
issue, while still considering between-country variation.

Third, our prediction model incorporates determinants that may moderate the risk
of oil-induced conflict for reasons other than local state capacity. For instance, we are not
able to abstract from the potentially confounding covariance between local state capacity
and local income levels, and as a consequence we cannot rule out that the results presented in
Section 5 are affected by confounding elements. Fourth, as a time-invariant measure of state
capacity based on data from the year 2000, our measure does not account for the changes
in state capacity that occurred during the study period. While our prediction methodology
enables us to construct a panel dataset of local state capacity, the usefulness of such a
measure, at least for the present purposes, is not obvious. The improved precision of local
state capacity would come at the price of endogenous spatio-temporal variation, an issue
we mitigate by using a pre-determined variable of state capacity. Fifth, measuring only oil-

induced conflicts entails both methodological advantages and disadvantages. The increased
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precision enables us to reduce noise in the estimates, but it also reduces the number of data

points that convey information.?®

7 Conclusion

The conceptualization of state capacity is ever contested and to date there exists no universal
definition of the term. While scholars disagree about what exactly state capacity encom-
passes, there is no controversy regarding the centrality of state capacity in shaping economic,
social, and political life. Variability in states’ ability to project power across territories, espe-
cially for developing countries, highlight the need to measure state capacity at a local level.
But due to the data scarce nature of these contexts, doing so has proven challenging.

In this chapter, we have showcased a novel methodology to measure state capacity
at a spatially disaggregated level, and corroborated the relevance of the measure in several
exercises. In order to operationalize state capacity, we considered three important dimen-
sions: the state’s extractive, coercive, and administrative capacity. We trained a tree-based
prediction model on geocoded survey data on state performance, using publicly available
satellite data to measure within-country variation in state capacity. We extrapolated the
resulting measure of state capacity to all 2.5 x 2.5 arc-minutes grid cells in Sub-Saharan
Africa.

In order to validate the spatial distribution of our novel measure of local state ca-
pacity, we correlated it with variables that have been argued to convey information about
state capacity in previous work, namely political power of ethnic groups, pre-colonial cen-
tralization, and vaccination coverage. Using only within country variation, we showed that
our measure of local state capacity linked positively with these factors. Finally, we employed
the measure of state capacity in fixed effects panel models on the relationship between oil
wealth and conflict, and documented a suggestive moderating effect of local state capacity.

While our approach entails certain disadvantages discussed in Section 6, this chap-

ter provides a first account of a data-driven solution to measure local state capacity. The

38. Each year, 12.5 percent of cells in Sub-Saharan Africa experienced some type of conflict event, but only
0.25 percent experienced oil-related conflict. However, in oil cells, oil-related conflicts constitute more than
4 percent of all conflict events.
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methodology enables us to overcome the data scarcity inherent to the empirical state capacity-
literature. The flexible nature of the framework presented in this chapter allows for various
conceptualizations of state capacity. Researchers interested in specific dimensions of state
capacity — e.g., extractive, coercive, or administrative capacity — can easily adapt the ap-
proach to their specific needs by simply augmenting the index used for training the prediction
model. Both the data® and methodology thus add to a burgeoning literature on the role of
the state, and provide a new approach to measure state capacity at the relevant level, i.e.

where the action takes place.

39. The disaggregated data on state capacity will be made publicly available in order to promote empirical
research on the determinants and consequences of state capacity.
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Appendix A: Additional figures and tables
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Figure A1l: Survey data sanity check
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Notes: This figure provides sanity checks of the survey data. The first row shows the share of EA-level vote
buying, fear of crime, and actual physical attacks for high (above median) and low (below median) state
capacity EAs, respectively. The second row features bar graphs on physical infrastructure reported by the
enumerators in the visited areas. The last row depicts levels of trust in the courts, ruling party, and political

opposition. Source: Afrobarometer.
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Figure A2: Variable importance in Random Forest model with two predictors in each tree
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Notes: The x-axis refers to the mean increase in MSE from permuting a specific variable. The higher the
value, the more important is the variable in predicting the outcome variable in the random forest algorithm.
Suffix “_sd” refers to variables that have been within-country standardized, whereas suffix “_ dm” refers to
variables that have been country-demeaned.
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Figure A3: Relationship between predicted and survey state capacity for a hold-out test
sample
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Notes: The left graph shows the relationship between the estimated state capacity index (based on factor
analysis) and the predicted state capacity index (based on between- and within-country prediction models).
The right graph shows the relationship between the country-demeaned state capacity index and the predicted
country-demeaned state capacity index. The best linear fits in the left and right graphs have highly statisti-
cally significant (p-values < 0.0001) coefficient estimates of 1.02 and 0.74, respectively, and the shaded areas
represent 95 percent confidence intervals. The R? in the left and right graphs are 0.158 and 0.037, respec-
tively. For the illustrative purpose of this graph, the test sample is not used to fit the ensemble model. In
the ensemble model used for extrapolation, all EAs are used.
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Figure A4: Bivariate relationships between predicted state capacity and predictors
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The plots show the average predicted country-demeaned state capacity and average of the predictor for the
different deciles of the predictor. The illustrated predictors are standardized within each country. The black
lines represent best quadratic fits to underlying non-binned data.
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Table Al: Country-demeaned and standardized variables used for predicting local state

capacity

Predictor name

Description

travel2cap

rel__travel2cap

travel2city
dist2border

friction5km

nightlight25km92_ 93

nightlightbkm
nightlight25km
pop30km1900
pop30km1970
popSkm
pop25km
elevation25km

ruggedness25km

forest25km
closed_forest25km

Travel time to country capital in year 2000.

Travel time to country capital divided by geodesic distance to
capital (travel time per kilometer)

Travel time to nearest urban center in year 2000.

Geodesic distance to the country border.

Infrastructural accessibility within a 5 kilometers radius in year

2000 (easiness of crossing a 1 x 1 kilometer cell).

Average night-time light emissions within a 25 kilometers radius in .
1992 and 1993

Average night-time light emissions within a 5 kilometers radius in 2000.
Average night-time light emissions within a 25 kilometers radius in 2000.
Population density within a 30 kilometers radius in 1900.

Population density within a 30 kilometers radius in 1970.

Population density within a 5 kilometers radius in 2000.

Population density within a 25 kilometers radius in 2000.

Average elevation above sea leavel in meters within a 25 kilometers radius.
Average topographic ruggedness index (TRI) within a 25 kilometers
radius. For each 2.5 x 2.5 arc-minutes grid cell (=5 x 5

kilometers), we take the mean of the absolute differences between a
cell’s elevation and its eight surrounding neighbors. Next, we take

the average TRI for cells within a 25 kilometers radius.

Share covered by forest within a 25 kilometers radius.

Share covered by closed forest within a 25 kilometers radius.

Notes: All predictors are included both as country-demeaned variables and as standardized within-

country variables. Travel time and friction variables are from Nelson (2008), night-time light emis-

sion variables are from Earth Observation Group, NOAA (2019), population data from year 2000

is from Center for International Earth Science Information Network et al. (2011) and Balk et

al. (2006), historic population data is from Klein Goldewijk et al. (2017), elevation and ruggedness

are based on Danielson and Gesch (2011), and forest cover is from Shaver, Carter, and Shawa (2019).
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Table A2: The conditional effect of oil price fluctuations on the likelihood of oil conflict; Lag and lead prices

Oil event (1)—(3) Oil violence (4)—(6) Oil demonstration (7)—(9)
Low SC  High SC Interaction Low SC High SC Interaction Low SC High SC Interaction
m_© G W (© M ® (9
Panel A:
Lagged oil price x Oil cell 0.049**  0.00031 0.070** 0.026** 0.0016 0.039** 0.023*  -0.0012** 0.031*
(0.022)  (0.0019) (0.031) (0.0097)  (0.0017) (0.018) (0.014)  (0.00055) (0.017)
Lagged oil price x State capacity -0.00058 -0.00048* -0.00011
(0.00039) (0.00024) (0.00016)
Lagged oil price x State capacity x Oil cell -0.015* -0.0085* -0.0063*
(0.0074) (0.0046) (0.0035)
R-squared .319 128 .294 252 .065 .244 .235 130 212
Observations 80,142 79,591 159,733 80,142 79,591 159,733 80,142 79,591 159,733
Dependent variable mean .0044 .00067 .0025 .0027 .00011 .0014 .0019 .00053 .0012
Dependent variable std. dev. .066 .026 .050 .052 .011 .038 .043 .023 .035
Panel B:
Lead oil price x Oil cell 0.025 0.0013 0.029 0.026 0.0010 0.036 0.0029 0.00029 -0.00087
(0.017)  (0.0011) (0.025) (0.020)  (0.0012) (0.033) (0.0028)  (0.00043) (0.0077)
Lead oil price x State capacity -0.00037* -0.00025%* -0.00009
(0.00021) (0.00011) (0.00011)
Lead oil price x State capacity x Oil cell -0.0047 -0.0072 0.0011
(0.0059) (0.0076) (0.0024)
R-squared 318 .131 .294 .258 .068 .251 .226 .136 .206
Observations 75,924 75,402 151,326 75,924 75,402 151,326 75,924 75,402 151,326
Dependent variable mean .0044 .00066 .0039 .0028 .00012 .0015 .0018 .00053 .0012
Dependent variable std. dev. .066 .026 .062 .053 .011 .038 .042 .023 .034

Notes: The dependent variables in columns (1)-(3), (4)-(6), and (7)-(9) are cell-year indicator variables for ‘oil-related conflict event’, ‘vi-
olent oil-related conflict event’ and ‘oil-related demonstration’, respectively. ~Columns (1), (4), and (7) restrict the sample to cells be-
low the median state capacity, whereas columns (2), (5), and (8) restrict the sample to cells above median state capacity. Columns
(3), (6), and (9) display results from models including the continuous measure of local state capacity in a triple interaction with oil cell
and the oil price.  Lagged oil price refers to the Oil price in t — 1, whereas lead oil price refers to the Oil price in t + 1. Oil
cell is an indicator variable on known oil deposits in year 2000, and State capacity refers to our measure of local state capacity in
year 2000. Standard errors clustered at the country level are in parentheses. Significance levels: * p<0.1, ** p<0.05, *** p<0.01.
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Table A3: The conditional effect of oil price fluctuations on the likelihood of oil conflict: Oil proximity

Oil event (1)-(3)

Oil violence (4)—(6)

Oil demonstration (7)-(9)

Low SC High SC Interaction Low SC  High SC Interaction Low SC High SC Interaction
(1) 2) ®3) (4) (5) (6) (7 (8) 9)
Panel A:
Oil price x Oil proximity 0.062**  -0.0015 0.096** 0.040%* 0.00018 0.068** 0.021**  -0.0016 0.028**
(0.025)  (0.0013) (0.039) (0.016)  (0.00027) (0.033) (0.010)  (0.0011) (0.013)
Oil price x State capacity 0.00056 0.00036 0.00023
(0.00040) (0.00036) (0.00015)
Oil price x State capacity x Oil prozimity -0.022%* -0.016* -0.0057
(0.0097) (0.0086) (0.0034)
R-squared 318 128 293 .251 .0646 244 234 .130 211
Observations 80,142 79,591 159,733 80,142 79,591 159,733 80,142 79,591 159,733
Panel B:
Oil price x Oil proximity 0.055%*  -0.0014 0.087** 0.035%* 0.00019 0.062%* 0.017**  -0.0016 0.022%*
(0.022)  (0.0013) (0.036) (0.014)  (0.00027) (0.029) (0.0076)  (0.0011) (0.0093)
il price x State capacity 0.00056 0.00038 0.00017
(0.00036) (0.00033) (0.00012)
Oil price x State capacity x Oil prozimity -0.019%* -0.015* -0.0041
(0.0089) (0.0078) (0.0030)
Dependent variable temporal lag 0.078%**  _0.033 0.061*** 0.052*%%  _0.070%** 0.047%* 0.034 -0.036 0.019
(0.014) (0.028) (0.015) (0.022) (0.0086) (0.020) (0.029) (0.037) (0.035)
Dependent variable spatial lag 0.028%**  0.0022 0.022%%*%  0.027%** 0.0058 0.025%**%  0.054***  -0.0019 0.036%***
(0.0066)  (0.0062) (0.0058) (0.0078)  (0.0091) (0.0073) (0.011)  (0.0087) (0.012)
R-squared 324 129 297 .256 .0693 .248 .245 132 217
Observations 80,142 79,591 159,733 80,142 79,591 159,733 80,142 79,591 159,733
Cell & year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Dependent variable mean .0044 .00067 .0025 .0027 .00011 .0014 .0019 .00053 .0012
Dependent variable std. dev. .066 .026 .050 .052 .011 .038 .043 .023 .035

Notes: The dependent variables in columns (1)-(3), (4)-(6), and (7)-(9) are cell-year indicator variables for ‘oil-related conflict event’, ‘vi-
Columns (1), (4), and (7) restrict the sample to cells be-

olent oil-related conflict event’ and ‘oil-related demonstration’, respectively.
low the median state capacity, whereas columns (2), (5), and (8) restrict the sample to cells above median state capacity.

Columns (3),

(6), and (9) display results from models including the continuous measure of local state capacity in a triple interaction with oil proxim-
ity and the oil price. Oil price is the log of the average oil price for each year, Oil proximity is a continuous variable capturing the in-
verse of the square root of distance to known oil deposits in year 2000, and State capacity refers to our measure of local state capac-

ity in year 2000. Standard errors clustered at the country level are in parentheses.
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Table A4: The conditional effect of oil price fluctuations on the likelihood of oil conflict: Country-year fixed effects

Oil event (1)-(3) Oil violence (4)-(6) Oil demonstration (7)-(9)
Low SC  High SC Interaction Low SC  High SC Interaction Low SC  High SC Interaction
(1) 2) (3) (4) (5) (6) (7 (8) (9)
Panel A:
Oil price x Oil cell 0.038**  -0.00071 0.056** 0.024** 0.00013 0.042* 0.013**  -0.00083 0.015*
(0.016)  (0.00064) (0.023) (0.010)  (0.00015) (0.021) (0.0061)  (0.00057) (0.0075)
Oil price x State capacity -0.0013 -0.0010 -0.00022
(0.0014) (0.00096) (0.00075)
Oil price x State capacity x Oil cell -0.012%* -0.0100* -0.0027
(0.0057) (0.0055) (0.0023)
R-squared .326 139 301 .260 .078 .253 247 .143 223
Observations 80,028 79,534 159,676 80,028 79,534 159,676 80,028 79,534 159,676
Panel B:
Oil price x Oil cell 0.034** -0.00059 0.052%* 0.022%* 0.00021 0.039** 0.011%* -0.00081 0.012*
(0.015)  (0.00073) (0.022) (0.0094)  (0.00025) (0.019) (0.0050)  (0.00060) (0.0062)
Oil price x State capacity -0.0011 -0.00089 -0.00022
(0.0013) (0.00090) (0.00067)
Oil price x State capacity x Oil cell -0.011%* -0.0094* -0.0021
(0.0054) (0.0051) (0.0022)
Dependent variable temporal lag 0.075%** -0.032 0.059%** 0.052%%  -0.072%** 0.046** 0.027 -0.037 0.013
(0.015)  (0.028) (0.015) (0.022)  (0.0079)  (0.021) (0.029)  (0.036) (0.033)
Dependent variable spatial lag 0.019%* -0.0074 0.014%* 0.020%**  -0.00026 0.018%**  (.043%** -0.013 0.026**
(0.0072)  (0.0074) (0.0065) (0.0068)  (0.0098) (0.0065) (0.011) (0.011) (0.012)
R-squared 331 .140 304 264 .083 .256 254 145 226
Observations 80,028 79,534 159,676 80,028 79,534 159,676 80,028 79,534 159,676
Cell & country x year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Dependent variable mean .0044 .00067 .0025 .0027 .00011 .0014 .0019 .00053 .0012
Dependent variable std. dev. .066 .026 .050 .052 .011 .038 .043 .023 .035

Notes: The dependent variables in columns (1)-(3), (4)-(6), and (7)-(9) are cell-year indicator variables for ‘oil-related conflict event’, ‘violent oil-
related conflict event’ and ‘oil-related demonstration’, respectively. Columns (1), (4), and (7) restrict the sample to cells below the median state
capacity, whereas columns (2), (5), and (8) restrict the sample to cells above median state capacity. Columns (3), (6), and (9) display results from
models including the continuous measure of local state capacity in a triple interaction with oil cell and the oil price. Oil price is the log of the av-
erage oil price for each year, Oil cell is an indicator variable on known oil deposits in year 2000, and State capacity refers to our measure of local
state capacity in year 2000. Standard errors clustered at the country level are in parentheses. Significance levels: * p<0.1, ** p<0.05, *** p<0.01.
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Appendix B: Tree-based prediction methods Bagging uses bootstrapping to
generate B random data sets from the training sample. For each random data set, we use
the predictor that minimizes the residual sum of squares (RSS) by cutting the sample into
two subgroups and taking the mean of the outcome variable. This procedure continues until
the algorithm wants to divide a subgroup such that at least one of the proposed subgroups has
less than 25 observations. Each observation is given the mean outcome value of the subgroup
it belongs to. The predicted outcome variable of observation 7 is the mean of the B different
estimates. The disadvantage of bagging is that a few strong predictors may dominate less
influential predictors. Hence, the less influential predictors will never divide the sample, and
we would falsely predict they are not associated with the outcome variable. The issue is
resolved in random forest by considering a subset of the predictors in each regression tree
rather than all predictors. Random forest and bagging are otherwise identical.

Boosting starts by predicting all observations to have an outcome variable of zero,
and hence residuals are equal to the actual outcome variable. Next, a regression tree is fitted
on the residuals with d splits (called the interaction depth), and observations are given the
mean value of the outcome variable of the subgroup they end up in. The predicted outcome
variable is multiplied by a factor called the shrinkage parameter, which in turn is subtracted
from the initial residuals. Next, the procedure of fitting a regression tree starts over, this time
fitting the updated residuals. By letting this procedure continue in eternity, boosting would
overfit the training sample and it would not be good at predicting the test sample. We use
5-fold cross-validation to select the number of trees (iterations) in order to avoid overfitting.
In addition to the interaction depth and shrinkage parameter, we tune parameters related
to penalizing small improvements to overall performance (the gamma parameter), share of
the training sample used for each tree, and share of predictors used for each tree. These
parameters are tuned by evaluating the prediction performance of the model when changing

the parameters.
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ABSTRACT

Cooperation is essential to reap efficiency gains from specialization, not least in poor com-
munities where economic transactions often are informal. Yet, cooperation might be more
difficult to sustain under scarcity, since defecting from a cooperative equilibrium can yield
safe, short-run benefits. In this study, we investigate how scarcity affects cooperation by
leveraging exogenous variation in economic conditions induced by the Msimu harvest in ru-
ral Tanzania. We document significant changes in food consumption between the pre- and
post-harvest period, and show that lean season scarcity reduces socially efficient but per-
sonally risky investments in a framed Investment Game. This can contribute to what is
commonly referred to as a behavioral poverty trap.

Keywords: scarcity, cooperation, field experiment
JEL Codes: C71, C93, D91

*This study was made possible by financial support from the Danish Embassy in Dar es Salaam
(Tanzania), as part of the GDRP Phase II Project. We are grateful to the team of research
assistants from the Singida region for their excellent work. We are also thankful to the Development
Economics Research Group at the University of Copenhagen for their invaluable support, and to the
TRIBE group at the University of Copenhagen for great feedback. The research was approved by the
Tanzania Commission for Science and Technology (COSTECH) and pre-registered in the American
Economic Association registry for randomized controlled trials (ID: AEARCTR-0005794).

120



Chapter 3

1 Introduction

Many economic transactions rest on mutual trust and cooperation, and self-enforced compli-
ance is thus essential for the functioning of markets. Countries, organisations, and communi-
ties with higher levels of trust have recurrently been shown to attain better economic results
(e.g., Algan and Cahuc 2010; Bohnet, Herrmann, and Zeckhauser 2010; Knack and Keefer
1997; La Porta et al. 1997). However, cooperative equilibria are inherently unstable, since
defection can yield safe and short-run private benefits (Dal Bé and Fréchette 2011). This
is particularly a problem in developing countries where contracts are hard to enforce and
informality is widespread. In order to better understand obstacles to economic development,
we therefore ought to map factors that underpin or undermine economic cooperation.

In this chapter, we ask whether adverse economic conditions, and in particular the
experience of food scarcity, can lead to a breakdown in cooperation. We hypothesize that
people invest less in cooperative solutions when resources are scarce, since scarcity increases
the relative cost of defection by others. As a consequence, agents may forego investment
opportunities that are both individually profitable and socially efficient.

Our study takes place in the poverty-stricken region Singida, Tanzania, where we
document significant variation in food scarcity between the pre-harvest (early May) and the
post-harvest (mid-July) period. We exploit this exogenous variation in food supply to study
how scarcity impacts farmers’ willingness to engage in cooperative behaviour, by measuring
cooperation both before and after the harvest through a lab-in-the-field experiment. Invest-
ing is socially efficient and potentially profitable from the investor’s perspective, but the
outcome is uncertain as it rests on reciprocation from another agent.

We find that scarcity depresses cooperation. Before the harvest, when farmers face
greater food shortages, they invest significantly less compared to after the harvest. The
reduced form impact is significant both in a between-subject design (different participants
before and after the harvest) and a within-subject design (the same subjects participating
twice). Intuitively, the effects are substantially larger for relatively poorer farmers, who ex-
perience greater scarcity in the pre-harvest period. We further corroborate the interpretation

of the effect as one driven by food scarcity by means of an instrumental variable approach.
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Our study extends a growing literature on the relationship between poverty and eco-
nomic behavior, which encompasses studies on e.g. self-control (Banerjee and Mullainathan
2010), risk-aversion (Yesuf and Bluffstone 2009 and Blalock, Just, and Simon 2007), and
borrowing choices (Shah, Mullainathan, and Shafir 2012 and Agarwal, Skiba, and Tobac-
man 2009). In particular, we contribute to the emergent literature concerned with the causal
effect of scarcity on economic behaviors (e.g., Miguel 2005; Shah, Mullainathan, and Shafir
2012; Haushofer, Schunk, and Fehr 2013; Prediger, Vollan, and Herrmann 2014; Shah, Shafir,
and Mullainathan 2015; Carvalho, Meier, and Wang 2016; Lichand et al. 2020). Our identi-
fication strategy builds on the seminal study by Mani et al. (2013), who exploit the timing
of sugar cane harvests in India to investigate how scarcity influences cognitive abilities.

A few studies have previously investigated links between seasonal scarcity and ad-
verse behavior in the context of Tanzania (most notably the study by Miguel (2005) on
witch-hunts)). Closely related with the present study, Hadley, Mulder, and Fitzherbert
(2007) find that “instrumental social support” — meaning economic support in case of need
— associates negatively and strongly with incidences of food scarcity in South-western Tan-
zania. They draw the conclusion that social support determines food scarcity. While a lack
of cooperation could aggravate food scarcity, our findings suggest that the impact also runs
in the opposite direction: scarcity depresses cooperation.

We differ from previous studies on scarcity and economic behavior in a number of
important respects. First, by investigating the influence of scarcity on potentially self-serving
cooperation, our conceptualization of cooperation contrasts with studies measuring behavior
in, e.g., one-shot prisoner’s dilemmas (Boonmanunt and Meier 2020) and joy-of-destruction
games (Prediger, Vollan, and Herrmann 2014). Cooperating in a one-shot prisoner’s dilem-
mas can be interpreted as an act of altruism, since defecting is invariably personally prof-
itable. In the real world, decisions on whether to cooperate or not depend crucially on
potential personal gains from successful cooperation. The sequential way in which senders
and receivers interact in the Investment Game allows us to capture cooperation motivated
also by personal interest; cooperation in our study is a risky but potentially profitable op-

tion.!

1. Indeed, altruistic motives are not a dominant predictor of behavior in the Investment Game (Briilhart
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Second, we distinguish our work from previous research by focusing on food scarcity
as opposed to scarcity of financial resources (Mani et al. 2013; Aksoy and Palma 2019;
Boonmanunt and Meier 2020). In e.g. Mani et al. (2013), the sampled farmers are able to
smooth food consumption and are not eating less prior to the harvest. In our context, a
substantial proportion of the farmers do not accumulate any savings, and are forced to reduce
food consumption in the lean period. While food and financial scarcity are correlated, food
scarcity is a more severe form of deprivation and can be expected to trigger larger behavioral
changes (Schofield 2014). Our results confirm this hypothesis. To the best of our knowledge,
we are the first to document how food scarcity depresses socially efficient investment.

Third, by instrumenting scarcity using the post-harvest shock in food supply as an
instrument, we go further than studies focusing exclusively on the reduced form impact of
the harvest (Mani et al. 2013; Bartos 2016; Aksoy and Palma 2019; Boonmanunt and Meier
2020). Using a two-stage least squares approach, we are able to document that scarcity is
indeed the mediating channel depressing cooperation in the lean period.

The paper is structured as follows. In Section 2, we discuss relevant features of the
Singida region, the empirical context of the present study. Section 3 outlines our experimental
design and in Section 4 we present the main findings. We discuss the implications of the

findings in Section 5.

2 Empirical setting: the region of Singida

The study was conducted in Singida, a poverty-stricken region in central Tanzania with a
diverse population. In our sample, the Nyaturu (36%), Sukuma (25%), and Gogo (23%)
constitute the main ethnic groups, 63% adhere to Christianity, whereas 26% are Muslims.
The region is semi-arid and the economy heavily centered around agricultural production.
Food crops are the dominant products: 9 out of 10 participants in our sample grow maize,
1 in 5 grows sorghum, and 1 in 5 grows millet. Sweet potatoes and sunflower seeds, which
are sometimes used for food consumption and sometimes as cash crops, are cultivated by

15% and 40% of the farmers, respectively. While the timing of the harvest varies somewhat

and Usunier 2012).
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between crops, the main harvesting period is between May and June.

The harvest constitutes the main source of income and food for the farmers of
Singida; in our sample, 88.1% of the respondents report that (at least) some of their income
comes from farming. Hence, consumption can vary significantly between the lean pre-harvest
period and the abundant post-harvest period (as we later show in Section 4.1). The variation
is accentuated by major obstacles to consumption smoothing, such as credit constraints and
limited access to saving mechanisms. Poor farmers — like the participants in our study
— tend to lack reliable storage opportunities, both in terms of food (Parfitt, Barthel, and
Macnaughton 2010) and in terms of cash (Aryeetey 1997). Saving is risky due to a weak
justice system (Bates 1987). Lastly, present bias may further enhance seasonal fluctuations
in food availability (Laajaj 2017), as a preference for immediate consumption may contribute

to depleting surpluses, especially among people who can barely satisfy their basic needs.

3 Experimental design

Our analysis is centered around an Investment Game (Berg, Dickhaut, and McCabe 1995),
which we conduct before and after the yearly harvest, with participants from two distinct sets
of randomly selected villages in the region of Singida. In this section, we outline the Invest-

ment Game, introduce two experimental manipulations, and discuss our sampling strategy.

3.1 The Investment Game

We conduct an Investment Game a la Berg, Dickhaut, and McCabe (1995). The game has
two players (A and B) who are anonymous to each other (they never meet and their decisions
are only reported to the other player a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>