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Abstract

This paper empirically analyzes the influence of rents from natural resources on the com-

position of government spending and investigates whether the relationship differs between

democracies and autocracies.

Both panel data and instrumental variable regressions suggest that there is a negative

joint effect of autocracy and natural resource dependency on education spending. More-

over, there is slight evidence in the results of a positive joint effect on spending for social

protection, while other components of government spending do not seem to be influenced.

In particular, the results do not suggest that autocratic regimes in resource-dependent

countries spend relatively more on military.
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1 Introduction

Starting with the early works of Sachs and Warner (1995), a vast field of research has dealt

with phenomena of the so-called resource curse, which describes the empirical observation that

countries highly dependent on income from natural resources often perform worse in terms of

economic and political development compared to rather resource-poor countries.1 One strand of

this literature focusses on the optimal management of resource income especially in developing

countries, mostly motivated by the inherent characteristics of these types of rents. Resource

rents are, compared to rents in other economic sectors, highly volatile and therefore uncertain

due to fluctuating resource prices. Moreover, the reserves of non-renewable resources are by na-

ture limited and so is the time span over which countries receive rents from resource depletion.

This raises the issue of saving some of the rents for future generations when the reserves have

been fully depleted. Nowadays, several resource-rich countries try to account for the volatility

and the limitation of resource rents by investing at least parts of the rents in Stabilization

Funds or Future Generations Funds, which - although not pursuing the same investment strat-

egy - have the common aim to protect the domestic economy from the harmful consequences

of large resource rents. Well known examples for these funds are the Norwegian Government

Pension Fund, the Alaska Permanent Fund, or the State Oil Fund of Azerbaijan. In practice,

the constituted strategies of these funds might diverge from those established, especially when

the fund is hardly independent from the government and when there is a strong link between

its revenues and the government budget. As an example, in the first quarter of 2015, the State

Oil Fund of Azerbaijan transferred about 96 percent of its revenues directly to the state budget,

which points to its real assignment as a short-term stabilization fund rather than a long-term

instrument of saving (SOFAZ, 2015).

This makes clear that even in the presence of a resource fund, the government is the one with

power over the revenue streams in many cases, and it draws attention to the way in which

governments spend the resource income as well as which circumstances influence the spending

patterns. This paper tries to contribute to the existing literature by analyzing the joint effect

of high resource rents and autocratic regimes on the composition of government spending.

Besides the question of how much of the rents to save for future generations, resource-abundant

countries also face the challenge of spending the residual in a way that is as welfare enhancing as

possible. While some types of public spending just raise the current consumption level, others,

such as investment in human capital or infrastructure, may also enable future generations to

profit from current resource rents via long-term economic growth.2 Especially countries with
1See, among others, Frankel (2012) and van der Ploeg (2008) for a review of the literature.
2The accurate impact of government expenditure composition on growth seems to be still somehow unclear,

but there is evidence of growth-enhancing potential from spending on education and infrastructure across several
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a relatively short remaining period of resource extraction should be concerned with investing

in alternative sources for future income and diversifying their domestic economy. Gelb (2010)

argues that public spending types which improve the productivity of the non-resource sector

and political institutions will make a country’s economy more attractive for domestic and for-

eign investors. This helps a country to economically diversify and to impede negative effects

of resource abundance. Although it seems quite intuitive that resource-rich countries should

diversify their economy and build up capital stocks, both physical and human, many such na-

tions appear to get poorer instead of richer in terms of the total nation’s assets.

Figure 1 illustrates this empirical observation by plotting the average adjusted net savings of

139 countries from all different income classes over the period 1992-2010 against the share of

natural resources in their GDP.3 Notice that the savings data is the net national savings plus

investment in education minus the depletion of natural resources. This measure captures not

only the physical savings of a country but also takes into account that human capital and the

reserves of natural resources are part of a nation’s wealth. As can be seen, there is a negative

correlation between a country’s degree of resource dependence and the average savings rate.

Although this finding is far from new,4 it raises the question how this pattern can be explained.

Figure 2 shows the same graph but separates the total country sample into democratic and

autocratic regimes according to their average score of a measure for democratic accountability.5

On average, for both groups the correlation stays negative, but it can be seen that the negative

relationship is stronger for the autocratic countries than for the democratic ones.

In the literature, there are both studies focussing on resource abundance and resource depen-

dence. While resource abundance simply focusses on the (per capita) endowment of a country

with natural resources, the concept of resource dependency relates the rents from the extraction

of these resources to the country’s GDP to measure their economic importance. Although these

terms are sometimes used interchangeably, studies with different concepts may yield different

findings. Brunnschweiler and Bulte (2008) underline the importance in differentiating between

resource abundance and resource dependence, since the first might even positively influence

growth, while they do not find any effect of the latter. In this paper I will focus on resource

dependence measured as the share of natural resource rents in GDP rather than resource abun-

studies. Nijkamp and Poot (2004) conclude in their meta-analysis of 93 empirical studies on the impact of fiscal
policy on economic growth that public spending on education and infrastructure is an important factor for
long-run economic development. This finding seems to be consistent with the results of more recent studies
(Gemmell et al., 2016).

3Resource rents include rents from the extraction of oil, gas, minerals, and coal as well as rents from defor-
estation. Data is taken from the World Development Indicators of the Worldbank.

4See, for example, Van der Ploeg (2008).
5The data stems from the International Country Risk Guide provided by the PRS Group. For more details

about the data, see section 3.
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Figure 1: Resource rents and adjusted net savings

Figure 2: Resource rents, adjusted net savings and autocracy

dance. I argue that it is not the pure existence of natural resources that potentially influences

fiscal policy, but the rents from them that actually flow into the government budget or that are

at least about to flow in the near future.6

It is a common perception in the literature that being resource dependent makes a country

more likely to be ruled by an autocrat or a ruling elite compared to resource-poor countries.

This aspect of the "political resource curse" has been highlighted both theoretically and empir-

ically to a great extent.7 In this paper it is hypothesized that autocratic regimes have higher
6This argument might not be valid anymore if one looks at the influence of natural resources on institutional

quality or on the likelihood of civil wars. In these cases, the pure existence of natural resources may encourage
people to seek power.

7See, among others, Collier and Hoeffler (2005) and Ulfelder (2007).
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incentives to spend money on rents for their political supporters rather than on sustainable

investment compared to governments that have been elected in a democratic process.

In detail, I hypothesize that an autocrat spends, ceteris paribus, more on military defense and

less on education compared to a democratic regime. An autocrat needs a strong military to

prevent potential rioting by citizens. Moreover, members of the elite are often part of the mil-

itary in autocratic countries, and allocation of public budget to this sector helps the autocrat

to obtain their support.

Spending on education is able to promote the emergence of a middle class and might cause

democratization tendencies among the citizens if better educated people are more likely to

seek political participation.8 An autocrat is by nature interested in preventing democratization

movements.

The effect of autocracy on other types of public spending seems to be less clear. Concerning

infrastructure spending, on the one hand, autocrats might tend to overspend if infrastructure

projects are assigned to monopolistic companies and if these are owned by members of the elite.

Infrastructure projects are often of high financial volumes and difficult to quantify, which makes

them prone to rent-seeking. On the other hand, a good infrastructure, including telecommu-

nication networks, enables citizens to organize themselves in groups, which is a catalyst for

political protest. It does not seem to be clear which effect prevails, if, at all, the regime type

has a direct influence on the level of public infrastructure spending. Spending on public health-

care and social security benefits mainly the poor citizens and is rather appropriate to maintain

the support of this group than to distribute rents among the rich elite. This suggests that an

autocrat tends to spend less on these purposes. Anyway, an autocrat might strive to prevent

social riots by low income groups among the citizens by raising redistributional spending types.

Again, which effect dominates does not seem to be clear following this argumentation.

Moreover, I assume that the presence of high rents from natural resources reinforces the above

mentioned incentives of an autocrat concerning the allocation of public spending. Compared

to government income generated by taxing the citizens, resource rents occur as a windfall and

therefore may put less accountable pressure on those in power. Additionally, rents from nat-

ural resources differ substantially from inflows of foreign aid, which can also be characterized

as a windfall, in the sense that foreign aid payments are often linked to requirements for a

certain behaviour of the recipient’s government. Alesina and Dollar (2000), for example, find
8The impact of a better educated society on democratization processes is not clear in detail. Especially,

there is controversy over whether different levels (primary, secondary, tertiary) of education influence democratic
tendencies differently. Anyway, the basic evidence that, in general, education equips citizens with the cognitive
abilities to deal with political issues and with the socio-economic background to participate in political discourse
seems to be consensus. See, among others, Hannum and Buchmann (2005) for a review of hypotheses about
the impact of educational expansion on socio-economic development.
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that within-country variation in foreign aid inflows can be partly explained as a reward for

democratization.

A state that mainly generates its income by exploiting natural resources instead of taxing pro-

ductive economic activities is known in the literature as a rentier state. Herb (2003, 2005)

reviews the most important political and economic aspects of the rentier state. A government

which does not need to tax the citizens, or just to a little extent, can ensure the provision of

the citizens with goods and services without facing as much political pressure as a government

in a system with taxes. One could argue that a regime that does not pay out the income from

natural resources to the citizens faces the same political accountability as a regime taxing its

citizens, but this does not seem plausible for at least two reasons.9 First, it is difficult for an

individual citizen to calculate the actual per capita amount of the natural resource rents, whilst

her individual amount of (direct) taxes payed is much more apparent. Therefore, it seems un-

likely that the average citizen knows about the share of resource rents that would account to

her if the resource rents were directly distributed among the citizens. Second, according to

Prospect Theory, a loss from tax payments is likely to be overstated compared to a foregone

profit of the same amount.10 These arguments suggest that high rents from natural resources

partly release the regime from internal political accountability, which is not the case if the state

budget is mainly generated from taxes.

While there are arguments in the literature - although far from uncontroversial - that rising in-

come in general increases the possibility of democratic structures evolving, it remains unclear as

to whether this holds true for all sources of income.11 Following the aforementioned arguments,

it seems plausible to assume that the composition of government spending not only depends

on a country’s political system, but also on the question of whether government revenue stems

mainly from taxation or from windfalls. An autocrat in a rentier state is assumed to spend

more on the distribution of rents among the elite and less on public goods and redistribution

among the normal population than an autocrat relying on taxes.

2 Related Literature and Theory

The first field of research that this study is related to deals with the impact of government

spending and especially its composition on long-run economic growth. Based on endogenous

growth models, a broad range of empirical studies tries to analyze the growth-enhancing po-

tential of several subcomponents of government spending. In an early empirical cross-country
9The Alaska Permanent Fund for example pays a yearly dividend to each resident of the State of Alaska,

who fulfills certain requirements.
10See Kahneman and Tversky (1979) for the basic assumptions of Prospect Theory.
11The theory of social and economic requirements for democracy goes back to Lipset (1959).
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study, Barro (1991) finds significantly positive effects of the initial stock of human capital on the

growth rate. Moreover, his results suggest that government consumption is negatively related

to economic growth, whereby he treats spending for education and defense not as government

consumption but as investment. Even if Barro does not explicitly test different catageories of

public expenditure with regard to their influence on economic growth, his results nevertheless

give a first hint of potential mechanisms. Especially, they give rise to the assumption that

government spending on education might lead to economic growth. Gemmell et al. (2016) find

that a reallocation of public spending towards education and infrastructure may foster long-

term economic growth in OECD countries, while high rates of spending on social welfare rather

weaken it. Investigating the same research question using a sample of 44 developing countries

and a dynamic GMM model, Yu et al. (2009) find that different types of government expendi-

ture impact economic growth differently and that the effects vary over different regions. Their

results indicate that public investment in human capital fosters economic growth in Africa and

Asia, while for Latin American countries the authors do not identify any significant growth po-

tential from different types of public expenditure. These observations underline the importance

of the way governments deal with their monetary resources and raise the question of whether

this is influenced by natural resource dependency. As described above, rents from natural re-

sources may put less accountable pressure on the government compared to tax revenues and

therefore may shift government expenditure away from growth-enhancing investments toward

the distribution of rents. If the type of political regime in combination with resource depen-

dency distorts the composition of government spending and if this has in fact an influence

on a country’s economic performance, this would be an additional explanation for why some

resource-rich nations perform well, while many others seem to fail.

Another important aspect of the growth literature is the potential relationship between democ-

racy, or more generally the quality of institutions, and economic performance. Hausken et al.

(2004) provide a theoretical foundation for an inverse U-shape relation between the level of

democracy and economic performance. In their model, the total population consists of an elite

and the general population. The regime chooses a combination of paying rents and providing

public goods in order to maximize the likelihood of staying in power. While the rents are

only paid to the elite, only the general population benefits from the provision of public goods.

Moreover, public goods are argued to have a potential growth-enhancing effect. Once a country

moves from a full autocracy to a partial democracy, providing public goods will become more

important from the elite’s point of view compared to the initial situation. The regime decreases

the amount of rents they pay and increases the spending on public goods. The increased pro-

vision of public goods might also have a positive effect on the economic performances. If the
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country moves further toward full democracy, the government has an even higher incentive to

expand the public sector, since the support of the general population becomes more and more

important for the regime’s staying in power. Once the provision of public goods exceeds a

certain threshold, private investment might be crowded out, which depresses economic growth.

Moreover, the authors also find support for their hypothesis that government spending is more

efficient in democracies than in autocracies, although they do not explicitly use different types

of government spending in their analysis.

While this first strand of the literature is rather motivational for this work, the paper is more

closely related to research on the influence of democracy on the level of and efficiency of gov-

ernment spending. Differences in government spending patterns between different regime types

may be due to different motivations of democratic and autocratic rulers regarding the redistri-

bution of income and power.

Profeta et al. (2013) empirically tackle the question of whether democracy has an impact on

taxation and on public spending and its composition. In their study, they use a combination of

the Polity2 autocracy variable and the Freedom House indicator for civil liberties to measure

democracy. Using panel regressions on a dataset of developing countries from the European

Union, Latin America, and South-East Asia over the period 1990-2005, they find an inverse

U-shape relationship between democracy and the public expenditure for defense. They con-

clude that after a certain degree of democracy, citizens exercise more control over the military

budget, which leads to a decrease in defense spending.

In a very recent study, Kotera and Okada (2015) use a difference-in-difference estimation strat-

egy and annual data from 1972-2010 for 125 countries to identify the influence of democratiza-

tion processes on the level and the composition of government spending. They classify countries

that have faced, according to the authors’ definition, a transition to a democratic regime, as

the treatment group, while countries without this transition process and those which have been

democratic over the whole period are classified as the control group. The authors do not find a

significant effect of democratization on the level of public expenditure, but do find one on the

composition of it. According to their results, democratization significantly increases education

and healthcare spending, while it significantly reduces military expenditure.

Moreover, this paper adds to several strands of the resource curse literature and theories about

the influence of democracy on fiscal policy. First, there is a broad amount of work on the role

of institutions in the question of whether high resource rents have positive or negative impacts

on the economic development of affected countries. While Sachs and Warner (1995) find little

evidence that the quality of institutions determines whether countries profit or suffer from nat-

ural resource wealth, Mehlum et al. (2006) claim that institutions are decisive in the context
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of the resource curse. Their results are somewhat consistent with the findings of Mauro (1996)

that bad institutions in the form of high levels of corruption, do have a negative impact on

economic growth. One of the main arguments is that corruption - and perhaps other aspects

of low quality institutions - have an adverse effect on the composition of government spending.

This can, under the assumption that some types of government spending are more beneficial

than others, lead to lower growth rates in countries with poor institutions. In addition to the

potential moderator effect of institutional quality on economic growth in the natural resource

literature, there are also many studies on the effect of resource abundance or dependence on

institutions themselves. Among others, Bulte et al. (2005) and Sala-i-Martin and Subramanian

(2003) conclude in their studies that natural resources and especially oil and minerals have neg-

ative effects on institutional quality, which is therefore identified as one of the main channels

for the resource curse. When it comes to certain aspects of institutions, in many papers it is

the level of democracy and the degree of corruption that are said to be adversely influenced by

windfall rents. Leite and Weidmann (1999) show both theoretically and empirically that the

abundance of natural resources enhances corruption, as it makes rent-seeking more profitable.

This result holds true especially for resources whose exploitation is capital-intensive, rather

than for, as an example, agricultural goods. Ross (2001) empirically shows that oil-rich nations

are less likely to be democratic than others and that this finding is not only restricted to certain

areas such as the Middle East, but also holds true for countries in other parts of the world. As

potential arguments for this negative relation he mentions the possibility of governments for

a) high public spending despite low tax rates - the so called rentier effect - and b) setting up

instruments to impede national pursuit of democracy, which he calls a repression effect. This

argument is consistent with the results of Ulfelder (2007), who finds that autocratic regimes

are more likely to survive in countries with huge wealth of natural resources.

Sarr and Wick (2010) show in their model in the form of a Stackelberg game that the effect

of high resource rents on the provision of public goods depends on the ability of a government

to appropriate these rents. They conclude that powerful governments have, in the presence

of a rather unproductive non-resource sector, less incentive to provide public goods than less

powerful ones have. They test their theoretical findings empirically by using seemingly unre-

lated regressions and data on several measures for the stock of public goods, both physical and

non-physical, resource dependence and government power measured as the relative strength of

the military forces. Their empirical findings support the assumption that in the presence of

high resource rents, powerful governments tend to underinvest in public goods compared to

less powerful ones. Moreover, they find significantly positive direct effects of resource rents

on many of their public goods variables. These findings are just partially in line with those
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of Bhattacharyya and Collier (2014), who empirically show that high resource rents tend to

decrease the stock of public capital, but that this effect is less severe in democratic countries

compared to autocratic ones. Anyway, contrary to Sarr and Wick (2010), they find a signif-

icant negative direct effect of resource rents on the provision of public goods. Both of these

mentioned papers use outcome variables, e.g. the stock of particular types of public capital,

rather than variables measuring the direct effort of governments to change these stocks such as

information on government spending.

The literature that this paper has the closest link to is a series of empirical papers by Cockx and

Francken (2014, 2015a, 2015b). In these papers, the authors investigate the effect of natural

resource wealth on the level of government spending for education and healthcare. Although

their main interest lies in a potential direct effect, they also take into account institutional

aspects and their interaction with resource abundance/dependence. In Cockx and Francken

(2015a) the authors empirically investigate potential distorting effects of both resource abun-

dance and resource dependence on the level of public spending on education. They use panel

data for 140 countries from all income classes over the period 1995 to 2009 and find a robust

and significant negative effect of resource dependence on educational spending as a share of

GDP. Moreover, they find that government accountability, measured as the degree of executive

constraints, potentially mitigates this effect. Their results are robust for different measures of

resource dependency, different sets of control variables, and different estimation strategies.

Using the same data in a second paper, Cockx and Francken (2014) find an inverse relationship

between resource abundance and dependence on public spending in the health sector. Again,

they find a positive and significant effect of government accountability on public health spend-

ing, but no hints of a conditional effect.

The main shortcoming of the papers by Cockx and Francken is that they do not take into ac-

count potential endogeneity, either of their institutional variables or of their control variables.

In particular, in both papers about education and health spending they treat GDP per capita

as exogenous in their regressions, which seems problematic, since education and health are both

supposed to influence economic growth (Barro, 2001). If this holds true, GDP per capita should

not be treated as an exogenous regressor in regressions on public spending types. Addition-

ally, one could also question whether government accountability can be treated as exogenous,

especially when looking at education spending. Better educated people may be more likely to

participate in political actions and hence put more pressure on the regime. If this is the case,

then any political variables should be treated as endogenous.12

12One famous example of democratization efforts in recent past is the movement of the so-called Arab Spring
that began at the end of 2010 in several Arab countries. Campante and Chor (2012) argue that during the
years before the protests started, the share of well educated people among the young increased but that the
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In countries highly dependent on natural resource rents, the government often faces fluctua-

tions in the state budget which may lead to fluctuations in total government spending. If, in

times of falling resource prices, the cut down in total government spending is different from

the decrease of total GDP, potential changes in spending types relative to GDP do not say

anything about the government’s priorities. Therefore it seems more plausible to use the share

of the spending types in total government spending, as Cockx and Francken partly do in their

robustness checks.

With this paper, I add to the papers of Cockx and Francken by tackling potential endogeneity

problems and investigating further types of government spending.

Given the results of the mentioned strands from the literature, the main hypothesis of this

paper states that there is a joint effect of the democracy status and the degree of resource

dependency on the composition of government spending. Since the direction of this distortion

cannot be clearly predicted from the literature for all spending types, this paper deals with this

issue empirically.

3 Data

3.1 Data Description

The data on the sectoral composition of government spending stems from the Statistics of Pub-

lic Expenditure for Economic Development database (SPEED) published by the International

Food Policy Research Institute (IFPRI). The database contains information about the public

expenditure of 147 countries decomposed into eight subcategories, namely agriculture, educa-

tion, health, defense, social protection, mining, transport, and communication. The database

covers the period 1980-2011.13 In my analysis, I use five of these eight subcomponents, whereby

I sum together the expenditures on transport and communication into an aggregated infras-

tructure spending variable. In particular, I use information about spending on infrastructure,

education, military defense, social protection, and healthcare.

To capture the degree of autocracy in the countries of the sample, two alternative measures from

two different sources are used in this paper. The first indicator is the measure of democratic

accountability from the International Country Risk Guide (ICRG) dataset constructed by the

PRS Group, a commercial organisation dealing with country risk forecasting. The dataset cov-

ers 145 countries in total and the time period 1984-2014. The ICRG democratic accountability

absorptive capacity of the job market did not keep up with that. This led to high unemployment rates among
the youth with secondary or higher education, which was one trigger of the revolution.

13The data is very incomplete for the year 2011, which is why the sample is limited up to the year 2010.
For more details, see IFPRI (2015).
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indicator originally ranges from 0 to 6, with the highest score indicating an alternating democ-

racy and the lowest score indicating a pure autarchy.14 I invert the scores such that a higher

value indicates a higher degree of autocracy.

As an alternative indicator for the degree of autocracy I use the Polity2 variable from the Poli-

tyIV database issued by the Center for Systemic Peace. Originally, the score ranges between -10

and 10 with a higher value indicating a more democratic environment.15 Again, the values are

inverted leading to higher values for more autocratic regimes. Any other data about country

risk dimensions, in particular I use the intensity of external military conflicts that a country is

involved in, is also taken from the ICRG dataset and inverted the same way as the autocracy

measures.

To measure the degree of resource dependency, I use the share of total natural resource rents

in total GDP provided by the Worldbank in their World Development Indicators (WDI) as

mentioned above.16

At this point, it is worth noticing that in the literature, there are several different variables

used to measure the degree of resource dependency and that there is also a distinction between

a country being resource dependent and being resource abundant. Especially when it comes

to measuring the effect of natural resources on economic growth, it seems to be important to

take this difference into account. Sachs and Warner (1995) already highlighted that different

measures of resource abundance/dependency may lead to different econometric results, some of

them being biased. This could be the case if there are omitted factors, such as geography, that

lead to slower growth in non-resource sectors and therefore higher shares of natural resources in

GDP. Therefore, they control for variables such as initial growth rates and geographical factors

in their analysis and find that even with these control variables their results do not change

basically. Since the current paper does not look at the direct effect of natural resource rents

on growth, but on the composition of government spending, it seems to be plausible to use a

measure of resource dependency rather than resource abundance. I argue that those resources

that have already been transformed to rents, have a stronger influence on government spending

decisions and aspects, such as rent-seeking, compared to resources, only the existence of which

is known so far. For that reason, using a measure of abundance, such as the per capita resource

reserves does not seem to be appropriate.17 Moreover, if one looks at incentives of different
14The PRS Group defines the question of whether the leader is subject to regular electoral competition as

the main criterion (PRS, 2014).
15For more details, see Marshall et al. (2013).
16Total natural resource rents is the sum of all rents from oil, natural gas, coal, minerals and timber. One could

also think about excluding the rents from timber, since forest area is renewable to some extent by reforestation
unlike subsoil assets. Anyway, since reforestation, especially of primary forest, takes several decades, forest area
can be considered as nonrenewable within the time horizon of one generation.

17Ramsay (2011) finds in his analysis of the relationship between oil income and democracy that it is mainly
rents from oil rather than the wealth of it that cause the negative effect on a country’s institutions. Although it
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income sources for governments, the degree of resource dependency seems to be a good proxy

for the share of windfall rents in total government income. The higher the share of resource

rents in total GDP, the smaller the portion of other taxable economic activities.

The data on real GDP per capita as well as geographical and demographical control variables,

e.g. settlement structure and age distribution of the population, are taken from the WDI

database. From the same database, I obtain the information about the structural composition

of a country’s economy, e.g. the share of the service sector in total GDP18 and data on net

financial aid inflows. Originally, the aid flows are expressed in real US dollars, but I calculate

them as real per capita aid relative to real per capita GDP, to capture a country’s dependency

on development assistance.

Information about the share of each country’s population professing the different main reli-

gions is taken from the dataset of the World Religion Project published by the Correlates of

War Project. The data is available for every fifth year, so I use a linear interpolation to fill the

missing years.19 Data on gross government debt is taken from the World Economic Outlook

Databases by the IMF.

In addition to simple cross-country and panel regressions, I also use instrumental variable re-

gressions to account for potential endogeneity of the autocracy variables as well as the GDP

measure. As instruments for the logarithmized real GDP per capita, I use a set of geograph-

ical indicators. In particular, these variables are: the absolute latitude of the country and its

squared value, whereby I linearly rescale the latitude, such that it theoretically ranges from 0 to

180 (South to North); regional dummies for each country20; and the length of a country’s coast-

line relative to its total border length. All the geographical data is taken from the Worldbank

GDN Database 2001 besides the information about the length of the different border types,

which stems from the CIA World Factbook.

As instruments for the autocracy measures, I use the mortality rate of settlers during the colo-

nial era reported in annualized deaths per 1000 soldiers, as in Acemoglu et al. (2001). The

authors show that this measure is a valid instrument for institutional variables that lack exo-

is not clear whether this holds true for natural resources in general and for their effect on government spending
decisions, this gives another reason to focus on resource rents rather than resource wealth. On the contrary, as
Tsui (2011) sums from the literature, it is total national wealth of a certain resource (in his case, oil) that rulers
seek, which is especially plausible when they have a long planning horizon. Nevertheless, I assume that current
rather than potential future government income (and its source) matters for fiscal policy decisions.

18Services include the total value added in the ISIC divisions 50-99.
19For more information, see Maoz and Henderson (2013).
20The regional dummies are in detail: EAP (East Asia and Pacific), EECA (Eastern Europe and Central

Asia), MENA (Middle East and North Africa), SA (South America), NA (North America and Canada), SSA
(Sub-Saharan Africa), LAC (Latin America and Caribbean). The default is Western Europe.
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geneity.21

For the empirical investigation, I limit my sample to the period 1992-2010 due to the break-

down of the former Soviet Union at the beginning of the 1990s and the resulting emergence of

new resource-rich states. Restrictions of data availability, especially of the institutional and the

government spending variables, result in a dataset with 139 countries and a total time period

from 1992 until 2010.22

3.2 Descriptive Statistics

Before I proceed with the results of my regression analyses, I first present some descriptive statis-

tics about the main variables of interest (see table 1). The dependent variables in the regression

analyses are the shares of different spending types in total government spending. The com-

ponents are: spending for communication and transport infrastructure (INFRA), educational

spending (EDUC), defense spending (DEFENSE), spending for social protection (SOCIAL),

and healthcare spending (HEALTH). RENTS is the share of total natural resource rents in

GDP, DEMACC is the ICRG autocracy indicator and AUTOC is the autocracy measure pro-

vided by the PolityIV database.

The different panels in figure 3 show simple correlations of the several government spending

components and the degree of resource abundance using average values over the sample period.

In each scatter plot, countries are categorized as democratic and autocratic ones using the

sample median of the ICRG autocracy measure as a threshold.23 As can be seen, the plots

give a first hint that there might be a joint effect of resource abundance and autocracy on
21The data is by definition only available for former colonies. See Acemoglu et al. (2001) for a detailed

description of the data.
22List of countries:

Albania, Algeria, Angola, Argentina, Armenia, Australia, Austria, Azerbaijan, Bahamas, Bahrain, Bangladesh,
Belarus, Belgium, Bolivia, Botswana, Brazil, Brunei Darussalam, Bulgaria, Burkina Faso, Cameroon, Canada,
Chile, China, Colombia, Dem. Rep. Congo, Rep. Congo, Costa Rica, Cote d’Ivoire, Croatia, Cuba, Cyprus,
Czech Republic, Denmark, Dominican Republic, Ecuador, Egypt, El Salvador, Estonia, Ethiopia, Finland,
France, Gabon, Gambia, Germany, Ghana, Greece, Guatemala, Guinea, Guinea-Bissau, Guyana, Haiti, Hon-
duras, Hong Kong, Hungary, Iceland, India, Indonesia, Iran, Iraq, Ireland, Israel, Italy, Jamaica, Japan, Jordan,
Kazakhstan, Kenya, Korea South, Kuwait, Latvia, Lebanon, Liberia, Libya, Lithuania, Luxembourg, Madagas-
car, Malawi, Malaysia, Mali, Malta, Mexico, Moldova, Mongolia, Morocco, Mozambique, Myanmar, Namibia,
Netherlands, New Caledonia, New Zealand, Nicaragua, Niger, Nigeria, Norway, Oman, Pakistan, Panama,
Papua New Guinea, Paraguay, Peru, Philippines, Poland, Portugal, Qatar, Romania, Russia, Saudi Arabia,
Senegal, Serbia, Sierra Leone, Singapore, Slovak Republic, Slovenia, Somalia, South Africa, Spain, Sri Lanka,
Sudan, Suriname, Sweden, Switzerland, Syrian Arab Republic, Tanzania, Thailand, Togo, Trinidad and Tobago,
Tunisia, Turkey, Uganda, Ukraine, United Arab Emirates, United Kingdom, United States, Uruguay, Venezuela,
Vietnam, Yemen, Zambia, Zimbabwe.
Notice that the actual number of countries entering the regression varies with the particular specifications.

23The median value is 1.93.
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Table 1: Descriptive Statistics

Obs. Mean Std. Dev. Min Max

INFRA 1711 5.32 3.93 0.00 26.54

EDUC 1845 13.00 6.39 0.17 42.83

DEFENSE 1763 8.97 8.68 0.03 78.37

SOCIAL 1837 17.02 14.83 0.00 54.65

HEALTH 1829 7.99 4.74 0.03 31.64

RENTS 2571 10.47 14.85 0.00 78.61

DEMACC 2549 2.13 1.68 0.00 6.00

AUTOC 2491 -3.76 6.43 -10.00 10.00

N = 139 countries, T = 19 (1992-2010)

the composition of government spending. Whereas for some components, such as defense

spending, there does not seem to be a difference between democratic and autocratic countries,

for others like education and social spending, the data suggests a distorting effect of autocracy.

Additionally, the data reveals a potential positive relationship between resource abundance and

the degree of autocracy, a fact that has been highly discussed in the literature.24 This potential

multicollinearity of the resource abundance measure and the autocracy indicator might be severe

due to the inclusion of interaction terms into the regressions. To mitigate the multicollinearity

issue and to avoid biased p−values, I will center both variables by substracting their sample

mean from each individual observation when running the regressions. Centering the variables

also facilitates the interpretation of the econometric results. Since I use the averages of all

variables for the period 1992-2010 to conduct simple cross-country OLS regressions in a first

step, table 2 summarizes the descriptive statistics of the averaged values for the main variables

of interest.

24See, among others, Ross (2001).
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Table 2: Descriptive Statistics - Variable means

Obs. Mean Std. Dev. Min Max

INFRA 110 5.06 32.98 0.15 16.62

EDUC 112 12.97 5.77 1.11 33.13

DEFENSE 109 9.26 9.21 0.09 77.57

SOCIAL 112 15.98 13.85 0.10 50.59

HEALTH 112 7.64 4.09 0.41 18.84

RENTS 137 10.67 14.25 0.00 60.91

DEMACC 139 2.13 1.50 0.00 5.60

AUTOC 133 -3.78 6.08 -10.00 10.00

N = 139 countries, T = 1 (average over period 1992-2010)

Figure 3: Autocracy, resource rents and composition of government spending

The descriptive statistics that are presented in this chapter give rise to the assumption that

there is a joint effect of resource abundance and weak institutions in the form of lower levels
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of democracy on the composition of government expenditure. If this relationship holds true,

it could serve as an additional explanation of why in some countries natural resource wealth

promotes economic development while others become "failed states" and seem to get poorer over

time. Especially public spending on education and infrastructure might serve as an investment

in future prosperity, while excessive social protection or public employment may hinder growth

rather than foster it.25

4 Empirical Findings

In this section I analyze the potential interaction effect between the level of resource rents and

the degree of autocracy on the composition of government expenditure.

First, I use averages of all variables over the period 1992-2010, to estimate a cross-country

model of the form:

SHAREi = β0 + β1RENTSi + β2AUTi + β3(RENTS · AUT )i + β′ · Ci + εi, (1)

where SHARE is the share of a particular type of government spending in total government

spending, RENTS is the share of natural resource rents in GDP, AUT is either of the two

measures for autocracy, and C is a vector of control variables. Notice that the set of control

variables slightly varies across the specifications of the different spending types according to the

economic reasoning behind them. To account for this and the fact that the error terms might

be correlated across the equations, I will use seemingly unrelated regressions (SUR), which are

supposed to be more efficient compared to a set of independent OLS regressions. Moreover,

i is the country index and ε is the error term. The main focus lies on the estimation results

for β3, the coefficient of the interaction term between the resource abundance measure and the

autocracy indicator.

Cross-country SUR regressions

Table 3 shows the results of the cross-country SUR regressions for each of the five spend-

ing variables, whereby in the first five columns the ICRG and in the latter ones the PolityIV

autocracy measure is used, respectively. In this first step, I introduce only the variables of

main interest, without any additional controls.26 As can be seen, the interaction term between

resource dependence and level of autocracy is significant in about half of the equations. Es-
25See Hausken et al. (2004).
26Notice that in this case, where all regressors are the same across the five different specifications, the results

are the same as in the case of independent OLS regressions.
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pecially in the case of spending on education and social protection, there seems to be a joint

effect of the two variables. In resource-dependent countries, education spending seems to be

lower with autocratic regimes than with democratic ones, while spending on social protection

seems to be higher in autocratic regimes with high resource rents.
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Table 3: Results of the cross-country SUR regressions

ICRG autocracy measure PolityIV autocracy measure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
INFRA EDUC DEFENSE SOCIAL HEALTH INFRA EDUC DEFENSE SOCIAL HEALTH

RENTS -0.0356 0.00190 -0.0877 -0.134 -0.0187 -0.0352 -0.0381 -0.0975 -0.242∗∗ -0.0528
(-1.33) (0.03) (-1.03) (-1.20) (-0.51) (-1.36) (-0.67) (-1.23) (-2.14) (-1.48)

AUTOCRACY -0.0454 0.300 3.537∗∗∗ -5.643∗∗∗ -1.444∗∗∗ -0.00683 0.236∗∗ 0.910∗∗∗ -1.203∗∗∗ -0.232∗∗∗
(-0.20) (0.59) (4.82) (-5.85) (-4.52) (-0.13) (2.04) (5.65) (-5.26) (-3.21)

RENTS∗AUTOCRACY -0.00626 -0.111∗∗∗ 0.0435 0.173∗∗ 0.0156 -0.00148 -0.0171∗∗ 0.000159 0.0507∗∗∗ 0.00798
(-0.34) (-2.75) (0.75) (2.27) (0.61) (-0.42) (-2.21) (0.01) (3.31) (1.65)

Countries 106 106 106 106 106 103 103 103 103 103
Observ. 106 106 106 106 106 103 103 103 103 103
R2 0.049 0.097 0.221 0.417 0.269 0.051 0.088 0.267 0.361 0.184

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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In the next step, I control for different factors that may potentially influence the composition

of government spending. The log of real GDP per capita (LOGGDP) is included to control

for different levels of income, which may, according to Wagner’s Law, influence a government’s

expenditure decisions.27 The level of GDP per capita may also serve as a proxy for a country’s

capital stock and therefore the return on investments.

Additionally, I control for the gross government debt relative to the GDP (GOVDEBT), since it

is possible that the indebtedness of a government may influence the decisions about government

spending away from long-term investments in favor of rather short-term projects. In order to

account for the importance of military services due to armed conflicts a country is involved

in, I use the ICRG measure for external military conflicts (EXTCONF). It is assumed that a

higher degree of military activity leads to more government expenditure related to purposes

of defense, since countries engaged in military disputes face higher demands for military ser-

vices. To take into account a potential influence of a society’s demography on public spending

decisions, I also include the share of young people (0 - 14 years) (YOUNG) to account for the

fact that especially education spending should increase with the share of population at school

age. Respectively, the variable OLD captures the share of population older than 65. It seems

plausible to assume that an increasing share of retired people raises the need for spending

on social protection. The share of the population living in rural areas (RURPOP) enters the

regressions, since people in rural areas are less likely to be employed in high-tech sectors and

also less likely to enjoy higher education. This might result especially in lower spending on

education. In order to make sure that potential differences in government spending are not

driven by religious aspects of different regions, I also control for the share of the population

professing the Islamic religion (MUSLIMS). I use the share of people belonging to any stream

of Islam instead of differentiating between certain streams. It might be that a country’s main

religion influences the composition of the government spending due to different cultural aspects

across religions, such as the role of education or the status of families within the society. The

variable AID captures the net inflows of financial aid and development assistance relative to a

country’s real GDP. I treat values for high-income countries, originally reported as missing, as

zero, as well as negative values. Negative values arise when the amount of repayments for old

loans exceeds the new inflows in that period.28 Many official aid programs are conditional on

the recipient’s government and its commitment to a sustainable fiscal policy, wherefore higher

dependency on financial aid might shift public spending away from certain sectors in favor of

others.
27Notice that this variable is very likely to be endogenous, a fact that is addressed in the IV regressions.
28I treat negative values as zero, since I am only interested in the effects that a potential dependency on

international aid might have on a country’s fiscal policy.
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Table 4 sums the results of the cross-country SUR regressions including a set of control vari-

ables for each equation. Notice that the set of explanatory variables varies among the equations

depending on the variable to be explained, since different spending types are supposed to be

influenced by different regressors. The coefficients of the interaction term lose their significance

in each equation for both measures of autocracy, besides the second one where the share of

education spending is the dependent variable. The negative coefficient of the interaction term

confirms the first impression that a highly resource dependent and highly autocratic regime

tends to spend less on education than a democratic regime with high rents from natural re-

sources. The interaction term in the equation for social spending is still positive with the full

subset of covariates but far from significant.

Moreover, most of the control variables have the expected sign. A higher share of young people

in the total population seems to lead to higher spending on education, while a higher share of

elderly people causes increased spending on social protection. Higher dependency on external

aid seems to be correlated with relatively higher spending on infrastructure, social protection,

and healthcare, a finding that is consistent with economic reasoning. Anyway, it is not clear

whether this effect is causal, since it seems also plausible that aid for developing countries is

conditional on a sustainable government spending path. With a similar reasoning on reverse

causality, one can question whether the significant coefficients of GDP in many of the equations

really stem from causality or rather from correlation.
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Table 4: Results of the cross-country SUR regressions with two alternative autocracy measures and further controls

ICRG autocracy measure PolityIV autocracy measure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
INFRA EDUC DEFENSE SOCIAL HEALTH INFRA EDUC DEFENSE SOCIAL HEALTH

RENTS -0.0682∗∗ -0.163∗∗ -0.0623 0.0371 -0.0272 -0.0563 -0.200∗∗∗ -0.0893 0.0262 -0.0233
(-1.98) (-2.25) (-0.77) (0.36) (-0.77) (-1.59) (-2.68) (-1.07) (0.25) (-0.68)

AUTOCRACY -0.264 -0.0986 3.615∗∗∗ -2.197∗∗ -0.409 -0.0584 0.135 0.948∗∗∗ -0.483∗ -0.0654
(-0.99) (-0.16) (4.16) (-2.04) (-1.16) (-1.03) (0.91) (4.51) (-1.96) (-0.91)

RENTS∗AUTOCRACY 0.0101 -0.0937∗∗ -0.0220 0.0319 -0.0113 0.00104 -0.0159∗ -0.00187 0.00490 -0.00109
(0.52) (-2.31) (-0.37) (0.44) (-0.46) (0.26) (-1.84) (-0.15) (0.33) (-0.22)

LOGGDP 0.106 2.964∗∗∗ 1.782∗∗ 2.894∗∗ 1.913∗∗∗ 0.112 3.027∗∗∗ 1.149∗ 3.858∗∗∗ 1.767∗∗∗
(0.30) (3.73) (2.54) (2.37) (5.39) (0.34) (3.85) (1.74) (3.38) (5.24)

GOVDEBT -0.0233∗∗∗ -0.0444∗∗∗ 0.0513∗∗ -0.00538 -0.0222∗∗ -0.0239∗∗∗ -0.0445∗∗∗ 0.0540∗∗ -0.00816 -0.0223∗∗
(-3.15) (-2.85) (2.25) (-0.20) (-2.38) (-3.21) (-2.80) (2.37) (-0.30) (-2.47)

RURPOP 0.0121 0.0181 -0.0628 0.0136 0.00908 -0.0736
(0.66) (0.48) (-1.03) (0.72) (0.23) (-1.26)

AID 13.47∗∗ 5.551 44.35∗ 37.40∗∗∗ 13.50∗∗ 4.765 56.26∗∗ 36.73∗∗∗
(1.99) (0.38) (1.75) (4.43) (1.99) (0.32) (2.26) (4.56)

SERVICES -0.0357 -0.176∗∗ -0.0193 -0.200∗∗
(-0.86) (-2.14) (-0.43) (-2.24)

YOUNG 0.417∗∗∗ 0.417∗∗∗
(4.65) (4.55)

MUSLIMS 1.924 3.949 1.281 1.012 0.545 1.883
(1.12) (1.53) (0.43) (0.50) (0.18) (0.59)

EXTCONF 2.220∗∗∗ 1.996∗∗
(2.67) (2.37)

OLD 1.024∗∗∗ 0.0302 0.934∗∗∗ 0.0826
(3.68) (0.32) (3.39) (0.90)

Countries 98 98 98 98 98 95 95 95 95 95
Observ. 98 98 98 98 98 95 95 95 95 95
R22 0.207 0.330 0.402 0.609 0.488 0.210 0.318 0.410 0.620 0.468

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Potential endogeneity problem

The main shortcoming of the above empirical model is the possibility of some of the regressors

being endogenous.

Part of the main motivation for looking at the composition of government spending is that this

might influence the social and economic development of a country. If this is the case, it is obvi-

ous that different types of public spending can have different effects on economic growth. This

leads to potential endogeneity of the GDP measure in the regressions due to reverse causality

and raises the need for instrumental variable regressions to mitigate this problem.

As a first instrument for a country’s GDP per capita, I use the absolute latitude of a country

and its squared value, whereby the data is rescaled such that 0 stands for the South Pole and

180 for the North Pole. I argue that countries located in the northern hemisphere are closer

to potential trade partners, since nearly 90 percent of the world’s population lives in that part

of the world.29 Anyway, in the very northern part of the northern hemisphere very few people

are settled, wherefore I assume a quadratic relationship between latitude and economic pros-

perity. To take into account that not only the latitude infuences the distance of a country

to major markets, I also use regional dummies in my first-stage regressions30. The argument

behind this is that countries might profit economically from prospering markets located in their

geographical region, although one of course observes huge differences between levels of income

even within one continent.

My second instrument for a country’s GDP is the length of its coastline relative to its total

border length. The variable ranges between zero and one, with zero meaning the country is

landlocked. I prefer using this continous measure over just using a landlocked dummy, since it

contains more detailed information about a country’s access to maritime transportation. I as-

sume that countries with a better access to maritime transportation have, all else equal, greater

trade potential and therefore higher GDP rates.31 Both a country’s latitude and its coastline

are exogenous by nature and can be assumed to not have a direct impact on the composition

of government spending.32 Therefore, I assume that both are valid instruments for real GDP

per capita.
29See http://www.radicalcartography.net/index.html?histpop (17.08.2015).
30I distinguish between countries from East Asia and Pacific, Eastern Europe and Central Asia, Middle

East and North Africa, South Asia, Western Europe, North America, Sub Saharan Africa and Latin America,
according to the GDN database of the Worldbank (2001).

31According to the International Chamber of Shipping, around 90 % of the world’s total traded goods are
seaborne. See www.ics-shipping.org/shipping-facts/shipping-and-world-trade (17.08.2015).

32At this point one could argue that the borders of a country are not completely exogenous and neither is its
coastline, since borders are defined by humans as a result of past settlement processes and in many cases armed
conflicts. Nevertheless, it seems plausible to assume that there are no factors that influence both the length of
a country’s coastline and that country’s public spending pattern.
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Since I assume that not only GDP is potentially endogenous in my specification, but also the

institutional variables, I additionally instrument them in the regressions. It seems plausible

to suppose an influence of the public spending pattern on institutional quality. First, better

educated citizens are more likely to put political pressure on a regime, no matter whether this

is democratic or autocratic. Putting pressure on a regime might also be promoted by a bet-

ter infrastructure, especially telecommunication infrastructure, since demonstrations and riots

need to be organized, which gets easier the more people have access to modern communication

systems. Additionally, a strong military has the potential to either suppress or support social

tendencies against the regime in power, depending on whose side it takes. Summing up, there

are reasons to assume endogeneity also for the institutional variables. To overcome this prob-

lem, I not only use instruments for the GDP variable, but also for the institutional measures.

In the growth literature, there are several attempts to find appropriate instruments for in-

stitutional quality. Mauro (1996) uses the degree of ethnolinguistic fractionalization as an

instrument for the quality of institutions, but Acemoglu et al. (2001) argue that this measure

itself might be endogenous, which seems plausible if one takes into account that people relocate

over time according to the economic development of certain regions.

Another attempt is undertaken by Hall and Jones (1999), who use the distance from the equator

as an instrument for institutional quality. Their argumentation is based on similar assumptions

as the one in Acemoglu et al. (2001), where the authors use settler mortality rates from the

colonial era in their growth regressions. It is assumed that countries where Europeans found

better living conditions were more likely to be settled by them, whereas regions with poor liv-

ing conditions tended to be claimed simply to exploit their natural resources. Countries with a

tropical climate, which might be correlated with absolute distance from the equator, might have

yielded higher mortality rates in former centuries and been therefore less likely to be settled by

Europeans. The main reason for higher mortality rates is not the inhospitable climate itself,

but the higher possibility of tropical diseases such as malaria and yellow fever. For that reason,

in these countries institutions with European standards were less likely to be established. Since

institutional development is thought be be partly predetermined by history, these countries

have a higher possibility to exhibit bad institutions nowadays. In my regressions, I will follow

Acemoglu and coauthors and use the logarithmized settler mortality rate as an instrument for

institutional quality. Notice that this limits the sample to countries that are former colonies.33

To combine the SUR regressions with an instrumental variable approach, I use 3SLS regres-

sions. The system of equations then looks as follows:
33In the robustness checks, I will also present the results from regressions using a different instrumental

variable.
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INFRAi = β0 + β1RENTSi + β2AUTi + β3(RENTS · AUT )i + β4LOGGDPi

+ β5GOVDEBTi + β6RURPOPi + β7AIDi + β8SERV ICESi + ε1i (2)

EDUCi = β9 + β10RENTSi + β11AUTi + β12(RENTS · AUT )i + β13LOGGDPi

+ β14GOVDEBTi + β15RURPOPi + β16AIDi + β17SERV ICESi

+ β18Y OUNG+ β19MUSLIMS + ε2i (3)

DEFENSEi = β20 + β21RENTSi + β22AUTi + β23(RENTS · AUT )i + β24LOGGDPi

+ β25GOVDEBTi + β26MUSLIMSi + β27EXTCONFi + ε3i (4)

SOCIALi = β28 + β29RENTSi + β30AUTi + β31(RENTS · AUT )i + β32LOGGDPi

+ β33GOVDEBTi + β34RURPOPi + β35AIDi

+ β36MUSLIMSi + β37OLD + ε4i (5)

HEALTHi = β38 + β39RENTSi + β40AUTi + β41(RENTS · AUT )i + β42LOGGDPi

+ β43GOVDEBTi + β44AIDi + β46OLDi + ε5i (6)

LOGGDPi = β47 + β48LATITUDEi + β49(LATITUDEi)
2 + β50COAST_SHAREi

+ β51REG_DUMMYi + ε6i (7)

AUTOCRACYi = β52 + β53SETTLER_MORTi + ε7i (8)

Table 5 shows the results of the 3SLS regressions. As can be seen, the coefficients of the interac-

tion terms are not significant anymore apart from in the equations for education spending. For

both the ICRG and the PolityIV autocracy measures, the interaction term with the resource

dependency measure is negative and significant. This underlines the findings of the simple

cross-country regressions and is in line with the results of Cockx and Francken (2015) that

good institutions mitigate the negative effect of resource dependency on education spending. It
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shows that their findings still hold qualitatively, even when potential endogeneity of the GDP

and the institutional variable is taken into account. The positive influence of a higher income

level on government spending for education and healthcare seems to be confirmed by the 3SLS

regressions while the structure of the economy, measured by the share of the service sector,

does not seem to shift more public spending towards education.

Note that the number of observations drops sharply in the instrumental variable regressions,

since the settler mortality rate only exists for former colonies. A Hansen-Sargan test for poten-

tial overidentification in the system of equations yields a p-value of 0.13 in the case of the ICRG

autocracy variable and 0.08 in the case of the PolityIV variable, which means that in both cases

the hypothesis of a valid overidentification restriction cannot be clearly rejected. There does

not seem to be a problem with overidentification in the model. The results of the first-stage

regressions are not shown explicitly, but the first-stage regression of equation (7) yields an ad-

justed R2 of 0.69 and an F statistic of 28.8.34 The adjusted R2 for equation (8) is 0.19 (for the

ICRG autocracy measure and 0.14 for the PolityIV measure, respectively) and the F statistic

is 16.24 (and 10.49 in the case of the PolityIV variable, respectively). The coefficients of the

variables are significant and have the expected signs in the first-stage regressions, e.g. there

is a positive relationship between settler mortality and autocracy and a quadratic relationship

between the latitude measure and the GDP. The coefficients of the coast share variable in the

equation (7) are also positive and statistically significant.

34According to Staiger and Stock (1997), an F statistic of less than 10 in the first-stage regression may serve
as an indicator for weak instruments. Hence, there does not seem to be a problem of weak instruments in the
case of the LOGGDP variable.
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Table 5: Results of the cross-country 3SLS regressions

ICRG autocracy measure PolityIV autocracy measure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
INFRA EDUC DEFENSE SOCIAL HEALTH INFRA EDUC DEFENSE SOCIAL HEALTH

RENTS 0.0077 -0.0813 -0.1526 0.1625 -0.0441 0.06 -0.0759 -0.1239 0.1385 0.006
(0.12) (-0.38) (-0.90) (0.82) (-0.83) (0.90) (-0.36) (-0.95) (0.89) (0.16)

AUTOCRACY 0.0668 0.4791 4.2844 1.8618 1.0986 -0.0028 0.2102 0.0118 -0.6056 0.0037
(0.10) (0.14) (1.58) (0.44) (1.32) (-0.03) (0.38) (0.02) (-0.93) (0.04)

RENTS∗AUTOCRACY -0.0267 -0.4023∗∗ -0.162 -0.0128 0.0394 -0.0076 -0.0984∗∗∗ -0.0215 0.0165 0.0041
(-0.60) (-2.53) (-1.01) (-0.07) (0.79) (-0.90) (-3.23) (-0.68) (0.44) (0.50)

LOGGDP -0.2366 8.1385∗∗∗ 2.676∗ -1.7038 1.7310∗∗∗ -0.7405 5.2784 0.7733 -0.2362 0.6294
(-0.30) (2.80) (1.83) (-0.66) (2.91) (-1.01) (1.64) (0.61) (-0.08) (1.09)

YOUNG 0.8604∗ 0.9911∗∗
(1.92) (2.13)

GOVDEBT -0.0366∗∗∗ -0.0090 0.1657∗∗∗ -0.1085∗∗ -0.0482∗∗∗ -0.0391∗∗∗ 0.0101 0.1776∗∗∗ -0.0842∗ -0.0419∗∗∗
(-3.08) (-0.21) (3.92) (-2.07) (-3.40) (-3.04) (0.22) (3.91) (-1.72) (-3.23)

EXTCONF 4.940∗∗∗ 5.0837∗∗∗
(3.75) (3.61)

RURPOP -0.0098 0.0172 -0.1006 -0.0110 -0.0888 -0.1051
(-0.41) (0.21) (-0.99) (-0.45) (-1.08) (-1.14)

MUSLIMS 2.8785 -0.0847 -3.2853 -0.8949 4.2559 4.5925
(0.51) (-0.02) (-0.51) (-0.13) (0.76) (0.58)

AID 21.181∗∗ 39.094 25.000 38.747∗∗∗ 20.444 ∗∗ 1.778 58.812 28.914∗∗∗
(2.08) (1.19) (0.60) (3.54) (2.02) (0.05) (1.12) (2.82)

SERVICES 0.0081 -0.3630 0.0971 -0.3036
(0.12) (-1.64) (1.06) (-1.06)

OLD 3.9591∗∗∗ 0.4744∗∗ 2.865∗∗∗ 0.6188∗∗∗
(3.74) (1.97) (2.75) (2.71)

Countries 42 42 42 42 42 40 40 40 40 40
Observ. 42 42 42 42 42 40 40 40 40 40
R2 0.34 0.18 0.58 0.58 0.53 0.34 0.14 0.53 0.59 0.52

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
The latitude, the squared latitude, the relative length of coastline, and regional dummies are used as instruments for the LOGGDP variable.
The autocracy variables are instrumented by the settler mortality rate (also in the interaction terms).
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Panel regressions

So far, the cross-country OLS regressions have provided weak support for the hypothesis of

a joint effect of high levels of autocracy and high rents from natural resources on the compo-

sition of government spending. It seems that countries highly dependent on natural resource

rents tend to spend less on education if they are autocratic rather than democratic, whereas

with respect to other components of government spending, there does not seem to be such a

joint effect. In the next step, I conduct panel regressions to test whether the results hold if one

controls for potential unobserved heterogeneity between the countries and overall time effects.

I estimate the model of the form

SHAREit = αi + β1RENTSit + β2AUTit + β3(RENTS ∗ AUT )it + β′Cit + δt + εit, (9)

where αi is a country-specific fixed effect, t is the time index, and δt are time dummies to

capture overall time effects. I use five-year averages of all variables to smooth out short-term

fluctuations and potential measurement errors. This leaves me with a total of four periods.35

The rest of the regression equations is similar to equations (2)-(8) in the cross-country case.

Particularly, in each equation I introduce the same control variables as in the cross-country

regressions.

First, I conduct panel regressions both with a fixed effects and a random effects estimator and

in a second step I will again use an instrumental variable approach to account for the above

mentioned endogeneity problem.

Tables 6 and 7 show the results of the panel regressions with the fixed effects and the random

effects estimators. Although the results are much less significant compared to the cross-country

cases, they deliver additional support to the observation that autocratic regimes highly depen-

dent on rents from natural resources seem to spend relatively less on education and more on

social spending. For both autocracy measures and both estimation techniques, the coefficients

of the interaction term between resource rents and the degree of autocracy are negative in the

equations with education spending and positive in those with social spending. Anyway, they

are insignificant in the case of the ICRG autocracy measure and in most cases for the fixed

effects estimator.

Table 7 also shows the results of a standard Hausman test36 comparing each random effects

regression with the equivalent fixed effects regression, the latter being known to be consistent
35Note that due to sample restrictions, the last period consists of only four years.
36The STATA option "sigmamore" is used conducting the Hausman test.
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even in the case of unobserved and time-constant endogeneity. The null hypothesis that the

random effect estimator is consistent, and in that case more efficient than the fixed effects esti-

mator, is rejected in the regressions using defense and health spending as the LHS variables. In

the cases of education and social spending being the dependent variables, the null hypothesis

cannot be rejected and the equations seem to be consistently estimated with the random effects

estimator.

Since these results are likely to be biased due to endogenous covariates, I will proceed with panel

regressions using instrumental variables, just as I did before in the cross-country regressions.
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Table 6: Results of the panel regressions, fixed effects estimator

ICRG autocracy measure PolityIV autocracy measure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
INFRA EDUC DEFENSE SOCIAL HEALTH INFRA EDUC DEFENSE SOCIAL HEALTH

RENTS -0.00978 -0.154 -0.0897∗ -0.115 -0.111∗∗∗ -0.0184 -0.149 -0.1000∗∗ -0.114 -0.124∗∗∗
(-0.09) (-1.60) (-1.71) (-1.31) (-2.90) (-0.19) (-1.59) (-2.13) (-1.47) (-3.91)

AUTOCRACY 0.137 -0.0693 -0.167 0.0266 -0.0347 -0.224 0.142 -0.253∗∗ -0.144 0.0784
(0.46) (-0.20) (-0.42) (0.05) (-0.13) (-1.48) (0.98) (-2.44) (-0.85) (0.89)

RENTS∗AUTOCRACY 0.0221 -0.0108 -0.0196 0.0263 -0.0168 -0.000157 -0.00354 -0.0107 0.0130∗ -0.00713∗∗
(0.92) (-0.49) (-0.94) (0.97) (-1.29) (-0.03) (-0.95) (-1.52) (1.92) (-2.11)

LOGGDP 4.666∗∗ 1.479 3.008 3.019 -0.867 4.259∗∗ 1.041 3.036 4.194 -0.719
(2.44) (0.75) (1.50) (0.99) (-0.64) (2.07) (0.53) (1.65) (1.44) (-0.51)

GOVDEBT -0.0190 -0.00952 0.0249∗∗∗ -0.00426 -0.00792 -0.0176 -0.0122 0.0247∗∗∗ -0.00358 -0.00799
(-1.32) (-1.03) (3.37) (-0.38) (-1.18) (-1.28) (-1.41) (4.11) (-0.34) (-1.18)

RURPOP 0.0851 0.193 -0.142 0.0816 0.158 -0.0238
(0.69) (1.41) (-0.59) (0.69) (1.17) (-0.10)

AID 1.725 -4.083 -2.077 -3.367 -1.088 -2.137 -2.778 -2.048
(0.12) (-0.18) (-0.46) (-1.19) (-0.08) (-0.09) (-0.62) (-0.69)

SERVICES -0.0812 0.00672 -0.113 0.0258
(-1.17) (0.09) (-1.48) (0.32)

YOUNG 0.195 0.200
(1.24) (1.31)

MUSLIMS -24.23 -8.213 3.372 -26.56 -0.372 -2.682 9.828
(-1.38) (-0.61) (0.18) (-1.45) (-0.03) (-0.13) (1.12)

EXTCONF 0.193 0.360
(0.75) (1.21)

OLD 0.615 0.527∗ 1.221∗∗∗ 0.647∗
(1.58) (1.89) (2.67) (1.89)

Countries 102 103 102 106 108 99 100 99 103 103
Observ. 311 327 330 347 350 301 317 318 336 334

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Time and country fixed effects are included in the regressions.
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Table 7: Results of the panel regressions, random effects estimator

ICRG autocracy measure PolityIV autocracy measure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
INFRA EDUC DEFENSE SOCIAL HEALTH INFRA EDUC DEFENSE SOCIAL HEALTH

RENTS -0.0673∗ -0.137∗∗ -0.0525 -0.0683 -0.0593∗∗∗ -0.0398 -0.142∗∗ -0.0385 -0.0812 -0.0589∗∗∗
(-1.70) (-2.23) (-1.43) (-1.13) (-2.62) (-0.96) (-2.42) (-1.19) (-1.54) (-2.61)

AUTOCRACY 0.00290 0.191 0.556 -0.624 -0.0952 -0.0488 0.207∗ 0.112 -0.335∗∗ 0.0542
(0.01) (0.54) (1.39) (-0.98) (-0.35) (-0.55) (1.89) (0.69) (-2.05) (0.78)

RENTS∗AUTOCRACY 0.0136 -0.0213 -0.0238 0.0267 -0.00885 -0.0000769 -0.00632∗∗ -0.00930 0.0115∗∗ -0.00129
(0.70) (-1.11) (-1.21) (1.08) (-0.76) (-0.02) (-1.97) (-1.40) (2.18) (-0.57)

LOGGDP 0.629∗ 2.008∗∗∗ 0.00657 2.838∗∗ 1.082∗∗∗ 0.537 2.076∗∗∗ 0.121 3.071∗∗∗ 1.000∗∗∗
(1.75) (2.68) (0.01) (2.56) (3.55) (1.42) (2.78) (0.21) (2.75) (3.13)

GOVDEBT -0.0270∗∗∗ -0.0184∗∗ 0.0224∗∗∗ -0.00139 0.00198 -0.0269∗∗∗ -0.0209∗∗∗ 0.0217∗∗∗ 0.00256 0.00196
(-3.43) (-2.47) (3.42) (-0.20) (0.50) (-3.39) (-2.89) (3.99) (0.37) (0.51)

RURPOP 0.0456∗∗ 0.0477 -0.0398 0.0482∗ 0.0440 -0.00977
(2.08) (1.21) (-0.51) (1.95) (1.06) (-0.12)

AID 13.90 4.388 -0.340 3.424 12.02 5.974 0.646 4.461
(1.61) (0.35) (-0.12) (1.20) (1.35) (0.49) (0.24) (1.48)

SERVICES -0.0406 -0.0456 -0.0374 -0.0434
(-1.12) (-0.76) (-0.94) (-0.68)

YOUNG 0.330∗∗∗ 0.320∗∗∗
(3.63) (3.66)

MUSLIMS 1.440 10.17∗∗∗ -2.353 0.520 10.94∗∗∗ -0.997 -1.389
(0.69) (3.25) (-0.93) (0.26) (3.39) (-0.35) (-1.47)

EXTCONF 0.356 0.443
(1.43) (1.61)

OLD 0.988∗∗∗ 0.105 1.066∗∗∗ 0.149
(3.81) (1.12) (3.95) (1.46)

Countries 102 103 102 106 108 99 100 99 103 103
Observ. 311 327 330 347 350 301 317 318 336 334
Hausman χ2 15.87 17.42 42.63 9.37 42.98 18.42 13.74 44.99 4.09 35.32
Hausman p (0.1460) (0.1809) (0.0000) (0.5876) (0.0000) (0.0723) (0.3178) (0.0000) (0.9432) (0.0001)

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Time effects are included in the regressions in the form of period dummies.
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Table 8 shows the estimates for the panel regressions resulting from equation (9) using the

two different autocracy measures and a random effect estimator with instrumental variables.

The reasoning behind the instrumantal variable approach is the same as in the cross-country

regressions and potential endogeneity cannot be cured by simply using lags of the regressors,

so not using instrumental variables would lead to biased estimates.

The instruments for the endogenous variables are the same as in the cross-country regressions, in

particular the set of the geographical indicators for the GDP variable and the settler mortality

rate for the autocracy measures. Since all the instruments are time-invariant, using a fixed

effects estimator is not feasible in the panel regressions.37

The results of the panel instrumental variable regressions give additional support to the previous

results. The coefficient of the interaction term in the education spending equation is negative

and significant for both autocracy measures, while that in the social spending equations is still

positive, but insignificant. For the other types of government spending, there does not seem to

be a joint effect of resource dependency and autocracy, since the coefficients are insignificant

in nearly all cases.

Rather surprising are the positive and significant coefficients of the autocracy variable in the

equations with education spending. They suggest that, on average, more autocratic countries

have a higher share of education spending in total government spending, which does not seem

to be in line with theories from political economy. One possible explanation is the fact that by

using the information about settler mortality as an instrument for autocracy, many democratic

countries self-select out of the sample and mainly countries with relatively bad institutions

stay in. Moreover, different to a fixed effects estimator, the random effects estimator does

not uniquely focus on within-variation, so the results do not mean that a country increases its

spending on education when it becomes less democratic.

Table 9 sums the coefficients of the main variables of interest from the different regression

models. Since the results for any other types of government spending besides that on education

and social protection are insignificant throughout most specifications and estimation methods,

they are left out of the summary. Special focus lies on the coefficients for the interaction

term between resource dependency and autocracy. The interaction term in the education

spending regressions is negative and statistically significant in most specifications besides the

fixed effects regressions and the random effects regressions using the ICRG autocracy measure.
37The results of the first-stage regressions are not reported here. Random effects regressions with time

dummies yield overall R2 values of 0.71 (Wald χ2 = 742.8) for the GDP variable regressed on the set of
geographical indicators and 0.18 (0.14) for the ICRG (PolityIV) autocracy measure regressed on the settler
mortality rate (Wald χ2 = 37.7 and 28.1, respectively.). Again, as in the cross-country case, the number of
observations drops sharply due to the same reason as before.
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The magnitude of the coefficient ranges between -0.44 and -0.01.38

In the case of the regressions for social spending, the results are less clear than for education

spending. While the use of the ICRG indicator as a measure of autocracy leads to a significant

positive coefficient only in the seemingly unrelated OLS regression, using the PolityIV measure

leads to positive and, at least barely, significant coefficients also in the panel regressions. The

magnitude ranges between 0.01 and 0.17.

38Notice that the interpretation of the coefficients’ magnitudes is not straightforward in the case of regressions
with interaction terms.
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Table 8: Results of the panel IV regressions, random effects estimator

ICRG autocracy measure PolityIV autocracy measure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
INFRA EDUC DEFENSE SOCIAL HEALTH INFRA EDUC DEFENSE SOCIAL HEALTH

RENTS -0.0345 -0.122 -0.163∗ 0.0619 -0.0196 0.123 -0.182∗ -0.0876 0.0124 -0.0133
(-0.63) (-0.94) (-1.70) (0.46) (-0.52) (1.34) (-1.76) (-1.36) (0.13) (-0.44)

AUTOCRACY 0.906∗ 3.973∗∗ 2.943 -4.319 -0.363 -0.195 0.863∗ 0.109 -0.731 0.00879
(1.70) (2.07) (1.18) (-1.42) (-0.48) (-1.04) (1.87) (0.40) (-1.48) (0.06)

RENTS∗AUTOCRACY 0.00318 -0.262∗∗ -0.00670 0.128 -0.00723 -0.0320∗ -0.0404∗∗ -0.00465 0.0375 -0.00200
(0.06) (-2.38) (-0.07) (1.13) (-0.18) (-1.74) (-2.01) (-0.24) (1.63) (-0.24)

LOGGDP 0.601 5.972∗∗ 0.832 -3.594 0.756 1.669 3.309 0.744 -1.830 0.281
(0.80) (2.30) (0.70) (-1.21) (1.00) (1.35) (1.21) (1.19) (-0.68) (0.40)

GOVDEBT -0.0537∗∗∗ -0.0254 0.0943∗∗∗ -0.0209 -0.00752 -0.0288∗ -0.0201 0.149∗∗∗ -0.0280 -0.0121
(-4.73) (-0.98) (4.11) (-0.70) (-0.84) (-1.96) (-0.98) (6.87) (-1.15) (-1.35)

RURPOP 0.0309 -0.000408 -0.200∗∗ 0.114∗ -0.0181 -0.143
(0.83) (-0.01) (-1.98) (1.84) (-0.24) (-1.60)

AID 15.12∗ 17.87 15.19 15.04 15.43 -1.540 24.58 10.79
(1.80) (0.64) (0.41) (1.34) (1.19) (-0.06) (0.70) (0.91)

SERVICES -0.0426 -0.150 -0.0530 -0.152
(-0.88) (-0.96) (-0.67) (-0.87)

YOUNG 0.606∗∗ 0.440
(2.38) (1.59)

MUSLIMS -3.686 0.803 2.401 -5.858 2.223 3.487 -1.824
(-0.96) (0.20) (0.43) (-1.18) (0.74) (0.62) (-1.08)

EXTCONF 2.060∗∗∗ 3.052∗∗∗
(3.40) (4.86)

OLD 2.150∗∗∗ 0.408∗ 2.546∗∗∗ 0.517∗∗
(2.95) (1.86) (3.20) (2.16)

Countries 45 45 41 45 46 43 43 39 43 43
Observ. 137 139 127 142 144 129 131 119 134 132
R2 0.29 0.09 0.57 0.49 0.39 0.10 0.16 0.60 0.50 0.38

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Time effects are included in the regressions in the form of period dummies.
The latitude, the squared latitude, the relative length of coastline and regional dummies are used as instruments for the LOGGDP variable.
The autocracy variables are instrumented by the settler mortality rate (also in the interaction terms).
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Table 9: Summarizing results

ICRG autocracy measure

Education spending Social spending

SUR 3SLS FE RE RE.IV SUR 3SLS FE RE RE.IV

RENTS 0.00 -0.08 -0.15 -0.14∗∗ -0.12 -0.134 0.16 -0.12 -0.07 0.06

(0.03) (-0.38) (-1.60) (-2.23) (-0.94) (-1.20) (0.82) (-1.31) (-1.13) (0.46)

AUTOCRACY 0.30 0.48 -0.07 0.19 3.97∗∗ -5.64∗∗∗ 1.86 0.03 -0.62 -4.32

(0.59) (0.14) (-0.20) (0.54) (2.07) (-5.85) (0.44) (0.05) (-0.98) (-1.42)

INTERACT -0.11∗∗∗ -0.44∗∗ -0.01 -0.02 -0.26∗∗ 0.17∗∗ -0.01 0.03 0.03 0.13

(-2.75) (-2.53) (-0.49) (-1.11) (-2.38) (2.27) (-0.07) (0.97) (1.08) (1.13)

PolityIV autocracy measure

Education spending Social spending

OLS 3SLS FE RE RE.IV OLS 3SLS FE RE RE.IV

RENTS -0.03 -0.08 -0.15 -0.14∗∗ -0.18∗ -0.24∗∗ 0.14 -0.11 -0.08 0.01

(-0.67) (-0.36) (-1.59) (-2.42) (-1.76) (-2.14) (0.89) (-1.47) (-1.54) (0.13)

AUTOCRACY 0.24∗∗ 0.21 0.14 0.21∗ 0.86∗ -1.20∗∗∗ -0.61 -0.14 -0.34∗∗ -0.73

(2.04) (0.38) (0.98) (1.89) (1.87) (-5.26) (-0.93) (-0.85) (-2.05) (-1.48)

INTERACT -0.02∗∗ -0.10∗∗∗ -0.00 -0.01∗∗ -0.04∗∗ 0.05∗∗∗ 0.02 0.01∗ 0.01∗∗ 0.04

(-2.21) (-3.23) (-0.95) (-1.97) (-2.01) (3.31) (0.44) (1.92) (2.18) (1.63)

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

5 Robustness Checks

The results of the cross-country and panel regressions with instrumental variables give a strong

hint of a negative and significant joint effect of resource dependency and autocracy on the share

of public spending on education. Since I use the share of the spending types in total government

spending instead of their shares in the GDP, the results indicate that this shift away happens

in favor of other types of public spending. Although there is weak evidence in the data that

resource-rich autocracies spend relatively more on social security, the results are far from clear.

Alternative instrument for institutional variables

One of the main problems in the panel IV regressions is the fact that using the data on settler

mortality as an instrument for institutional quality leads to a sample reduction and a selection
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effect towards former colonies. Moreover, the historical settler mortality rate is time-invariant

and therefore does not allow the institutional variable to change over time in the panel IV

regressions. To overcome this problem and to increase the country sample, I use an alternative

instrumental variable for the autocracy measures in the following. In their studies on fran-

chise extension in Europe during the 19th and the early 20th century, Aidt and Jensen (2013,

2014) compute a measure that captures the revolutionary threat that is placed on a government

by institutional changes in other countries. In detail, for each country i in year t they use a

distance-weighted sum of major revolutionary events happening in countries other than i in

year t. Their idea behind this variable is that an incumbent regime is only willing to distribute

more power to the citizens in the presence of the threat of a riot and that the perception of

this threat intensifies in periods of revolutionary events in the rest of the world. This reason-

ing is closely linked to Acemoglu and Robinson (2000), who build a theoretical model which

explains the extension of the franchise in Western Europe during the 19th century with the

upcoming unrest at that time stemming from economic inequality. In a recent paper about the

influence of democratization processes on economic growth, Acemoglu et al. (2014) also make

use of the idea of democratization waves when they compute an instrumental variable for their

endogenous democracy variable. They argue that regional trends both towards more as well as

towards less democracy may generate spillover effects and may therefore be used as a source

of exogenous variation in democracy. Although Acemoglu et al. (2014) use a dichotomous

measure of democracy and investigate the growth potential of transitions from autocracy to

democracy (and the other way around), their reasoning can also be applied to the continuous

institutional measures used in the current paper. Following this idea, I use the average degree

of autocracy of all other countries in the same geographical region in the previous period39. In

detail, the instrumental variable IV for country i located in region K in year t is defined as:

IV K
it =

1

|K| − 1

∑
j∈K
j 6=i

AUTOCjt−1, K = {k1, ..., i, j, kn}

I do not weight the measure by the bilateral distances between countries i and j, since I argue

that actual distance is less important for the flow of information nowadays than it used to be

in earlier times. Anyway, I assume that it is mainly waves of democratic change in the same

region influencing potential democratization processes in country i. The main argument for

this assumption is quite similar to that of Aidt and Jensen (2011, 2013) about cultural and

ethnical proximity. I use the lagged value of the average regional autocracy measure to account
39As described above, one period corresponds to five years. The geographical regions are the same as described

earlier.
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for the fact that it is likely to take some time until democratization waves from neighboring

countries spill over.

Table 10 shows the results of the Panel IV regressions with the alternative instrument for the

autocracy measures.40

40The first-stage regression yields an overall R2 value of 0.29 (0.42) and a Wald χ2 statistic of 63.1 (114.1)
for the ICRG (PolityIV) autocracy variable regressed on the computed instrument.
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Table 10: Robustness checks: Panel IV regressions with alternative instrumental variable, random effects estimator

ICRG autocracy measure PolityIV autocracy measure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
INFRA EDUC DEFENSE SOCIAL HEALTH INFRA EDUC DEFENSE SOCIAL HEALTH

RENTS -0.0411 -0.0851 -0.0928 0.0993 -0.00895 -0.0408 -0.106∗ -0.137∗∗ -0.0250 -0.0254
(-0.66) (-0.87) (-0.77) (0.53) (-0.19) (-0.85) (-1.69) (-2.46) (-0.30) (-0.77)

AUTOCRACY -0.0836 2.399 2.299 -6.483 -1.998∗∗∗ -0.0443 0.730∗∗ 0.952∗∗ -1.450∗∗∗ -0.385∗∗
(-0.14) (1.56) (0.84) (-1.59) (-2.61) (-0.42) (2.29) (2.31) (-2.58) (-2.19)

RENTS∗AUTOCRACY -0.00671 -0.164∗∗ -0.0219 -0.0846 -0.00253 0.000806 -0.0263∗∗∗ -0.00367 0.0197 0.00296
(-0.12) (-2.43) (-0.21) (-0.50) (-0.05) (0.11) (-2.89) (-0.40) (1.45) (0.52)

LOGGDP 0.804 3.546∗∗∗ -0.349 2.352 1.207∗∗ 0.550 2.041∗ -0.515 4.445∗∗ 1.702∗∗∗
(1.17) (3.00) (-0.35) (0.80) (2.33) (1.05) (1.80) (-0.72) (2.35) (4.21)

GOVDEBT -0.0232∗∗∗ -0.0238∗ 0.0123 0.0152 0.00586 -0.0234∗∗∗ -0.0261∗∗ 0.0119∗ 0.0152 0.00615
(-3.48) (-1.94) (1.07) (0.88) (1.22) (-3.41) (-2.29) (1.83) (1.19) (1.44)

RURPOP 0.0725∗∗ 0.0331 0.0248 0.0675∗∗ 0.0174 0.0529
(2.34) (0.80) (0.22) (2.44) (0.37) (0.58)

AID 6.772 13.83 -13.50 1.060 5.601 4.451 0.923 6.229∗∗
(0.76) (0.96) (-0.88) (0.26) (0.70) (0.35) (0.13) (2.28)

SERVICES -0.0333 -0.0260 -0.0217 0.0180
(-0.77) (-0.34) (-0.47) (0.21)

YOUNG 0.298∗∗∗ 0.248∗∗
(3.16) (2.48)

MUSLIMS -1.782 5.078 7.616 -3.769 0.282 8.515 0.841
(-0.70) (0.95) (0.98) (-1.22) (0.07) (1.50) (0.50)

EXTCONF 0.590∗∗ 0.125
(2.02) (0.37)

OLD 0.632 -0.183 0.399 -0.179
(1.61) (-1.46) (1.17) (-1.63)

Countries 92 95 95 99 100 89 92 92 96 96
Observ. 247 261 264 278 280 237 251 254 268 267
R2 0.11 0.14 0.29 0.47 0.28 0.12 0.15 0.29 0.50 0.27

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Time effects are included in the regressions in the form of period dummies.
The latitude, the squared latitude, the relative length of coastline and regional dummies are used as instruments for the LOGGDP variable.
The autocracy variables are instrumented by the lagged average regional autocracy measures (also in the interaction terms).

38



It can be seen that using the alternative instrumental variable for the autocracy measures un-

derlines the negative and significant effect of the interaction term on the share of education

spending, while for the other spending types the results remain insignificant. Moreover, it seems

to be confirmed that a higher income per capita results in relatively more education spending

and potentially more spending on healthcare. A positive effect of the interaction term on the

share of social spending cannot be suggested by the results at this point. The statistically sig-

nificant negative effect of autocracy on healthcare spending is in line with the results of Cockx

and Francken (2014), who find that the level of democratization positively influences the level

of public health expenditures.

Additional control variables

In the next step, I will proceed with further robustness checks in order to confirm the findings

for education spending and to more deeply check for an effect on social spending. Table 11

shows the results of the robustness checks with the settler mortality rate as an instrument

and the additional control covariates. In columns 1-4 three additional control variables are

introduced compared to the baseline regression, both for education and social spending. GOV-

SPEND is the total government expenditure relative to the country’s GDP. I add this variable

in order to control for the possibility that the overall level of public spending also influences the

composition of it. Indeed, in all regressions for the social spending share, the coefficient of the

government spending variable is negative but insignificant. EXTCONF is, as described before,

the ICRG variable measuring the degree of a country’s involvement in external military con-

flicts. The results are not clear cut, but give a small hint to a reduction in education spending

in times of military conflicts. If one looks at the prior results for the military spending regres-

sions, this shift seems to happen in favor of military expenditures, a fact that seems instantly

plausible.

POP is the logarithm of a country’s total population. This variable is added to make sure

that potential differences in the government spending patterns are not just driven by the size

of the population. A bigger country, measured by its number of citizens, on the one hand

faces economies of scale in the supply of public goods, which can lead to relatively smaller

governments in bigger countries and therefore relatively smaller spending on administration.

On the other hand, the possibility of ethnical or cultural conflicts between different groups in a

country increases with a growing population size, a fact that might counteract the mentioned

economies of scale.41 Although it is not clear which effect predominates and how the certain
41See Alesina and Wacziarg (1998).
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parts of government spending are influenced, it is nevertheless possible that the population

size does change the public spending composition. The results weakly suggest that a larger

population leads to relatively more spending on social protection and less spending on educa-

tion. The positive relationship between the population size and the share of social spending

is in line with the findings of Sanz and Velazquez (2007). Moreover, they also find a positive

relationship between population and spending for education, a result that cannot be confirmed

at this point.

In columns 5-8, the autocracy variables are replaced by the measure for executive constraints

from the PolityIV database. The score originally ranks from 1 to 7, with higher values meaning

that the regime faces more executive constraints leading theoretically to a higher accountabil-

ity. Again, just like the autocracy measures, the variable is inverted such that a higher value

represents a higher political risk. Executive constraints cannot only be imposed by legislatures,

but also powerful groups such as a strong military or powerful peers. Therefore, the checks

and balances in an autocratic regime do not necessarily need to be lower than in a democracy.

This is underlined by rather low pairwise correlations of 0.22 and 0.33 between the executive

constraints measure and the PolityIV and ICRG autocracy measure, respectively.42 Regressions

5 and 6 contain the same set of control variables as the baseline regression, whereas in the last

two, the full set of control variables is used, just as in columns 1-4. The interaction term stays

negative but insignificant in the equations for the education spending, while it is positive and

insignificant in both of the social spending regressions.

42Both correlations are highly significant.
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Table 11: Robustness checks: Panel IV regressions with additional controls, random effects estimator

ICRG autocracy measure PolityIV autocracy measure PolityIV executive cons. measure
(1) (2) (3) (4) (5) (6) (7) (8)

EDUC SOCIAL EDUC SOCIAL EDUC SOCIAL EDUC SOCIAL
RENTS -0.132 0.106 -0.0907 0.174∗ -0.194∗∗ 0.124 -0.168 0.0168

(-1.07) (0.94) (-0.78) (1.91) (-2.07) (1.12) (-1.59) (0.15)

AUTOCRACY 3.522∗ -2.532 0.845∗∗ -0.413 2.209∗ -3.474∗∗ 2.652 -2.537
(1.89) (-1.27) (2.53) (-1.17) (1.68) (-2.18) (1.37) (-1.34)

RENTS∗AUTOCRACY -0.225∗∗ 0.114 -0.0645∗∗∗ 0.00374 -0.0789 0.0316 -0.0118 0.0901
(-2.00) (1.05) (-2.63) (0.14) (-1.40) (0.43) (-0.24) (1.44)

GOVDEBT -0.0148 -0.0371 -0.0267 -0.0384 -0.0302 -0.00752 -0.00708 -0.0203
(-0.60) (-1.47) (-1.08) (-1.45) (-1.35) (-0.27) (-0.37) (-0.81)

RURPOP 0.00417 -0.191∗∗ -0.0679 -0.164∗∗ -0.0206 -0.169∗ 0.0622 -0.157
(0.06) (-2.55) (-1.11) (-2.46) (-0.33) (-1.94) (0.60) (-1.39)

MUSLIMS -2.236 -0.769 -4.276 -1.442 -2.987 3.428 -3.369 2.001
(-0.55) (-0.18) (-1.11) (-0.33) (-0.70) (0.62) (-0.50) (0.29)

SERVICES -0.122 -0.0850 -0.137 0.00268
(-0.80) (-0.51) (-0.85) (0.02)

AID 1.190 20.00 -10.06 31.01 -10.60 45.60 5.405 28.56
(0.04) (0.63) (-0.38) (1.01) (-0.42) (1.25) (0.18) (0.78)

YOUNG 0.547∗∗ 0.689∗∗ 0.274 0.0448
(2.07) (2.35) (0.93) (0.16)

OLD 2.696∗∗∗ 2.897∗∗∗ 2.009∗∗ 2.009∗
(4.68) (4.98) (2.39) (1.94)

GOVSPEND 0.00523 -0.176 -0.0344 -0.120 -0.207∗∗ -0.110
(0.05) (-1.56) (-0.29) (-0.93) (-2.22) (-0.96)

EXTCONF -1.123∗ 0.646 -0.973 0.267 -0.493 0.759
(-1.71) (0.95) (-1.39) (0.34) (-0.95) (1.13)

LOGGDP 4.033 -2.448 2.716 -1.235 1.084 -0.351 0.580 -0.314
(1.44) (-1.04) (1.12) (-0.62) (0.41) (-0.12) (0.18) (-0.08)

POP -0.998 1.329 -1.214 1.826∗∗ -2.027∗∗∗ 2.001∗ -2.366∗ 1.543
(-1.25) (1.58) (-1.52) (2.19) (-2.68) (1.93) (-1.77) (1.10)

Countries 45 45 43 43 43 43 43 43
Observ. 139 142 131 134 131 134 131 134
R2 0.14 0.57 0.23 0.57 0.26 0.52 0.17 0.51

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Time effects are included in the regressions in the form of period dummies.
The latitude, the squared latitude, the relative length of coastline and regional dummies
are used as instruments for the LOGGDP variable.
The autocracy variables are instrumented by the settler mortality rate (also in the interaction terms).
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In table 12, the same specifications are used as in table 11, but in each regression, the lagged

regional autocracy measure is used as the instrument instead of the settler mortality. In each

regression where education spending is the dependent variable, the coefficient of the interaction

term is negative and statistically significant, which underlines the previous findings. In the

regressions with social spending as the LHS variable, the coefficient of the interaction term is

positive in three out of four cases, but insignificant in all of them. The results in table 12 also

give additional support to a positive relationship between population size and social spending

on the one hand and a negative relationship between population size and education spending

on the other hand.

Dichotomous measure of autocracy

In this paper, I use different measures for autocracy that are well-known in the literature,

all of them being continuous. One main aspect taken into account by all of these variables is

the degree of government accountability or executive constraints on the regime, respectively.

The main problem about measures for institutional quality is that most of them rely heavily

on subjective assessments, since institutional threats such as corruption, political repression,

or nepotism are hard to quantify. Using continuous variables for autocracy has the advantage,

compared to dichotomous ones, that they capture democratization tendencies, even if these are

not strong enough to cause the dichotomous measure to switch from autocratic to democratic

or vice versa. This is the main reason why I prefer to use continuous variables in this paper.

Anyway, as Boix et al. (2013) point out, using a dichotomous measure for democracy may have

several advantages, especially when it is coded based on several subindicators, such as political

competitiveness and free elections. In their paper, they develop a democracy dummy and code

a country as democratic if there are free and fair elections and if at least half of the male

population is endowed with suffrage. Their dataset covers 219 countries and contains yearly

data on their democracy dummy over the period 1800-2007. The yearly data ensures that not

only permanent but also temporary transitions are covered.

As a further robustness check, I conduct the IV panel regressions with the democracy dummy

from Boix et al. (2013) alternatively to the previous institutional variables. The dummy has a

high positive correlation both with the ICRG measure for democratic accountability (0.71) and

the PolityIV democracy variable (0.86) in the sample.43 Since the dummy is coded for each

year, I do not use five-year averages as I did before, but yearly data. This leaves me with a

time dimension of 19 years. I invert the original data, such that the dummy takes the value 1 if
43Both correlations are highly significant at the one-percent level.
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country i is autocratic in year t, and 0 otherwise. As the instrument for the autocracy dummy,

I use the first lag of its average over all other countries in the same region as the respective

country, computed in the same manner as described earlier. By definition, the instrumental

variable ranges between zero and one and measures the share of autocracies in a country’s

region in t− 1.

The results are shown in table 13. Although the endogenous autocracy variable is now binary,

the first stage of the model can still be estimated consistently with an OLS estimator.44 The

coefficient of the interaction term is negative and highly significant in the regression with ed-

ucation spending as dependant variable and positive and highly significant in the regression

for social spending.45 These results strongly support the previous findings on the significantly

negative interaction effect of resource rents and autocracy on the share of education spending

in total government spending. Additionally, they give a strong hint of a positive interaction

effect on the share of social spending, which was only slightly indicated in the regressions with

the continuous autocracy measures.

44Wooldridge (2002, pp. 621-625).
45The first-stage regression yields an overall R2 value of 0.71 and a Wald χ2 statistic of 1575 for LOGGDP

regressed on the geographical variables and year fixed effects. Regressing the autocracy dummy on the lagged
share of autocracies in the same region yields an overall R2 of 0.38 and a Wald χ2 statistic of 69.3 in the
first-stage regression.
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Table 12: Robustness checks: Panel IV regressions with alternative instrumental variable and additional controls, random effects estimator

ICRG autocracy measure PolityIV autocracy measure PolityIV executive cons. measure
(1) (2) (3) (4) (5) (6) (7) (8)

EDUC SOCIAL EDUC SOCIAL EDUC SOCIAL EDUC SOCIAL
RENTS -0.0686 0.0997 -0.123∗∗ -0.00918 -0.115∗ 0.0895 -0.112∗ 0.0240

(-0.79) (0.53) (-2.05) (-0.11) (-1.69) (0.95) (-1.70) (0.26)

AUTOCRACY 1.706 -6.503∗ 0.617∗∗ -1.281∗∗ 1.991∗ -4.648∗∗∗ 2.303∗ -4.326∗∗
(1.36) (-1.68) (2.37) (-2.44) (1.83) (-2.84) (1.75) (-2.25)

RENTS∗AUTOCRACY -0.196∗∗∗ -0.0450 -0.0297∗∗∗ 0.0214 -0.108∗∗∗ 0.0325 -0.0942∗∗∗ 0.0523
(-3.17) (-0.25) (-3.46) (1.60) (-3.46) (0.65) (-2.90) (1.09)

GOVDEBT -0.0203∗ 0.0157 -0.0247∗∗ 0.0155 -0.0218∗ 0.0241∗ -0.0200 0.0210
(-1.66) (0.99) (-2.22) (1.30) (-1.78) (1.88) (-1.63) (1.57)

RURPOP 0.0240 0.00968 -0.000895 0.0208 0.00658 0.0203 0.0164 0.0172
(0.67) (0.09) (-0.02) (0.26) (0.16) (0.28) (0.34) (0.21)

MUSLIMS -1.097 6.508 -2.889 6.205 -2.744 6.117 -3.034 5.234
(-0.50) (0.89) (-1.17) (1.23) (-1.02) (1.46) (-0.97) (1.06)

SERVICES -0.0719 -0.0606 -0.0484 0.0196
(-1.00) (-0.75) (-0.58) (0.21)

AID 6.421 -10.29 4.227 3.605 -2.646 0.203 2.061 -0.927
(0.47) (-0.64) (0.35) (0.54) (-0.21) (0.03) (0.15) (-0.12)

YOUNG 0.265∗∗∗ 0.248∗∗∗ 0.194∗ 0.138
(3.02) (2.81) (1.95) (1.27)

OLD 0.530 0.428 0.380 0.389
(1.35) (1.34) (1.23) (1.15)

GOVSPEND -0.0000∗∗ -0.0000 -0.0000∗∗ -0.0000 -0.0000∗∗ -0.0000
(-2.35) (-0.12) (-2.40) (-0.29) (-1.99) (-0.07)

EXTCONF -0.0603 0.202 -0.244 0.230 -0.287 0.307
(-0.18) (0.37) (-0.72) (0.47) (-0.80) (0.59)

LOGGDP 2.652∗∗ 2.833 1.733∗ 4.605∗∗∗ 1.515 4.520∗∗∗ 0.997 4.350∗∗
(2.56) (1.00) (1.80) (2.67) (1.47) (2.90) (0.83) (2.38)

POP -1.003∗∗∗ 1.506 -0.990∗∗∗ 2.024∗∗∗ -1.107∗∗∗ 2.068∗∗∗ -1.099∗∗ 2.015∗∗∗
(-2.93) (1.39) (-2.64) (2.91) (-2.74) (3.30) (-2.30) (2.74)

Countries 95 99 92 96 92 96 92 96
Observ. 261 278 251 268 251 268 251 268
R2 0.21 0.5 0.24 0.55 0.21 0.52 0.20 0.53

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Time effects are included in the regressions in the form of period dummies.
The latitude, the squared latitude, the relative length of coastline, and regional dummies
are used as instruments for the LOGGDP variable.
The autocracy variables are instrumented by the lagged average regional autocracy measures (also in the interaction terms).
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Table 13: Robustness checks: Panel IV regressions with dichotomous autocracy measure,
random effects estimator

Dichotomous autocracy measure

(1) (2)
EDUC SOCIAL

RENTS -0.0334 -0.166∗∗

(-0.67) (-2.55)

AUTOCRACY 5.782∗∗ -5.783
(1.97) (-1.34)

RENTS∗AUTOCRACY -0.165∗∗∗ 0.272∗∗∗

(-2.63) (3.23)

LOGGDP 2.666∗∗∗ 3.869∗∗∗

(2.66) (2.61)

YOUNG 0.310∗∗∗

(4.25)

GOVDEBT -0.0153∗∗∗ 0.000655
(-2.98) (0.09)

RURPOP 0.0964∗∗ 0.00268
(2.23) (0.04)

MUSLIMS -2.242 -0.477
(-0.87) (-0.13)

SERVICES 0.0256
(0.72)

AID 6.917 0.0961
(1.16) (0.02)

OLD 0.829∗∗∗

(3.88)
Countries 94 98
Observ. 1011 1093
R2 0.19 0.58

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Time effects are included in the regressions in the form of year dummies.

The latitude, the squared latitude, the relative length of coastline, and regional dummies are used as instruments

for the LOGGDP variable.

The autocracy dummy is instrumented by the lagged share of autocracies in each country’s region also in the

interaction terms.
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Endogenous resource rents

As a last robustness check, I take into account the possibility of the resource rents variable

also being endogenous. So far, I have treated it as exogenous, but one could argue that it

is endogenous as well. First, there might be omitted variables in the model, which influence

both the composition of government spending and the share of natural resources in a country’s

GDP. Assume that political events in a resource-abundant country lead to more integration in

international trade. This might attract more FDI in the resource sector and lead the govern-

ment to invest more in promotive infrastructure, hence influencing the structure of government

spending.

Another and more plausible source of endogeneity in the resource rents variable is potential

reverse causality. Some forms of government spending may have an influence on the share of

the resource sector in total GDP. Especially in countries in which state-owned enterprises ex-

tract the resources, investments in the resource sector may be part of the government budget.

Moreover, government spending on infrastructure potentially attracts more FDI in the resource

sector, since resource exploitation requires transport facilities such as railroads and harbors.

This may lead to an expansion of the resource sector. Public investment in infrastructure or ed-

ucation may also lead to an expansion of the non-resource sector and hence increase the degree

of economic diversification. Both effects potentially influence the share of the resource sector in

total GDP. To overcome potential endogeneity of the resource rents variable, I will use initial

per capita endowment of oil, gas and natural gas liquids and yearly averages of the world oil and

gas prices as instruments for a country’s degree of resource dependence.46 Since the endowment

data only contains hydrocarbons, I use both oil and gas rents separately instead of the sum of

all natural resources as before. In particular, I use the product of the time constant initial per

capita endowment of country i and the average oil price, respectively gas price, in year t as an

instrument for the oil and gas rents.47 The higher a country’s initial endowment, the higher

is the probability of new resources being discovered. World market energy prices influence the

rents both directly and indirectly through their influence on the expected profitability of the

exploration of new resource reserves. The reasoning is similar to the method of Tsui (2011),

who finds a negative long-term effect of oil wealth on democracy, using an instrumental variable

approach to overcome the potential problem of endogeneity in his oil wealth variable. Since the

data of oil endowment Tsui uses is not publicly available, I use geological data from the USGS
46Initial population is the population in 1991, the year before the sample period.
47For oil, I use the unweighted average of the annual spot prices of Brent and West Texas Intermediate and

for gas the price of natural gas futures ”contract 4”, due to data availability. All prices are published by the
U.S. Energy Information Administration (EIA).
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World Petroleum Assessment 2000 to compute each country’s estimated initial endowment of

oil and gas.48 The report originally contains data about estimated initial endowment of oil, gas,

and natural gas liquids for 246 assessment units (AU) grouped into eight regions of the world,

except for the United States of America. Oil endowments are measured in million barrels, gas

endowments in billion cubic feet, and natural gas liquids endowment in million barrels. To

compare the three endowments and to aggregate natural gas and natural gas liquids into one

measure, I convert gas and natural gas liquids into million barrels of oil equivalent (mboe).49

Using a geographic information system (GIS) software, I combine the assessment units with

the onshore territory and the exclusive economic zones (EEZ) of all countries in the world.50

The EEZ are defined as the nautical zones offshore up to 200 nautical miles away from the

shore, in which the respective country has the exclusive right to exploit all natural resources.51

For each AU in the USGS data and each country whose economic territory overlaps with the

AU, I compute the share of the total AU’s area falling into the country’s economic territory.52

By multiplying these shares with the estimated initial hydrocarbon endowments of each AU,

I obtain the total estimated initial endowment of oil, gas and natural gas liquids for every

country.53

Figure 4 shows the GIS map from which the endowment data is obtained. The red areas are the

known oil and gas basins and the light blue areas are the EEZ, each belonging to one certain

country (light green). Although the estimates of the initial hydrocarbon endowments take into

account information about previous resource extraction, they are mainly based on geographical

aspects, and therefore the variable can be assumed to be exogenous and a valid instrument for

oil and gas rents. Table 14 shows the results of the IV regressions with five-year periods, where

oil and gas rents, GDP, and the autocracy variables are treated as endogenous. As before, the

GDP variable is instrumented with the geographic variables and the autocracy variables with

the average regional autocracy measure of the previous period.

While the coefficient of the interaction term is insignificant in the regressions for social spending

with both autocracy variables and both commodity types, it is negative and highly significant

in the regressions for education spending in the case of oil as the used commodity. When gas
48The report and the data are available at http://pubs.usgs.gov/dds/dds-060/index.html#TOP

(16.12.2015).
49I convert gas according to: 1 billion cubic feet of gas = 0.19 mboe and natural gas liquids ac-

cording to: 1 million barrels of natural gas liquids = 0.8625 mboe. The conversion factors stem from
http://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy/
using-the-statistical-review/conversion-factors.html (21.12.2015) and https://www.eia.gov/
cfapps/ipdbproject/docs/unitswithpetro.cfm (21.12.2015).

50The data on the countries’ territories and the EEZ is obtained from http://www.marineregions.org/
downloads.php (09.12.2015).

51See http://www.un.org/Depts/los/convention_agreements/texts/unclos/part5.htm (21.12.2015).
52I exclude those territories whose legal status is disputed between two or more countries.
53Endowment of the USA is set to missing, due to missing information in the original data.
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rents are used instead, it loses its significance but stays negative. The results of the education

spending regressions are in line with the previous findings, while those for social spending are

not. Anyway, one needs to be aware that any effects of rents from non-hydrocarbon resources

are left out of these regressions, since only oil and gas rents are taken into account. Moreover,

this reduces the number of countries to oil and gas producing countries and hence the number

of observations.
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Figure 4: World map with oil and gas basins

Source: Own illustration.
Legend: Red = oil and gas basins; light green = country territories; light blue: EEZ.
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Table 14: Robustness checks: Panel IV regressions with endogenous resource rents, random effects estimator

ICRG autocracy measure PolityIV autocracy measure

(1) (2) (3) (4) (5) (6) (7) (8)
EDUC SOCIAL EDUC SOCIAL EDUC SOCIAL EDUC SOCIAL

OILRENTS 0.0715 -0.277 0.0152 -0.249
(0.40) (-0.52) (0.09) (-0.67)

GASRENTS 0.253 0.146 0.249 0.0599
(1.13) (0.37) (0.60) (0.17)

AUTOCRACY 1.120 -4.335 1.401 -2.950 0.453∗∗ -0.825∗ 0.907∗∗ -1.115∗∗

(1.21) (-1.59) (1.60) (-1.16) (2.34) (-1.68) (2.34) (-2.22)

OIL∗AUTOCRACY -0.203∗∗ -0.101 -0.0484∗∗∗ -0.0148
(-2.55) (-0.39) (-2.96) (-0.39)

GAS∗AUTOCRACY -0.511∗ -0.398 -0.0482 -0.00772
(-1.72) (-1.15) (-0.90) (-0.18)

LOGGDP 2.699∗∗∗ 3.046 2.115∗∗∗ 3.517 2.701∗∗∗ 5.295∗∗∗ 1.493 5.011∗∗∗

(3.22) (1.23) (2.70) (1.48) (3.24) (3.32) (1.16) (2.66)
Countries 94 98 94 98 91 95 91 95
Observ. 258 275 258 275 248 265 248 265
R2 0.17 0.42 0.12 0.54 0.18 0.47 0.06 0.51

t statistics in parentheses; ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Time effects are included in the regressions in the form of period dummies.
Coefficients of the exogenous variables are not displayed. The exogenous regressors are the same as in table 13.
The latitude, the squared latitude, the relative length of coastline, and regional dummies
are used as instruments for the LOGGDP variable.
The autocracy variables are instrumented by the lagged average regional autocracy measures (also in the interaction terms).
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6 Conclusion

This paper contributes to the literature on the natural resource curse by empirically investigat-

ing the joint effect of resource dependency and an autocratic government on the composition of

government spending. It is hypothesized that it is neither resource dependency nor autocratic

political structures per se that distort government spending, but the interaction of both. Al-

though there is no clear-cut answer in the literature to the question of the direction in which

this distortion goes, existing theories indicate that resource dependency in autocracies may lead

to a shift in government spending away from growth promoting sectors in favor of rent distribu-

tion. Based on these assumptions, I include the shares of five different spending types in total

government spending in my analysis. These types are in particular: spending on infrastructure

and telecommunication, education spending, military spending, spending for social protection,

and spending for healthcare. Using both panel data and instrumental variable regressions, the

analysis provides strong evidence that natural resource dependency in autocratic countries leads

to significantly lower spending on education. Taking into account that education spending is

an important instrument to build human capital and to promote economic growth, especially in

developing countries, this finding may serve as an additional explanation for the negative effects

of natural resources in many countries. Concerning the other types of government spending,

there does not seem to be a joint effect of resource rents and autocracy, besides very weak

evidence for a positive effect on social spending. This positive effect is rather non-robust to

different specifications of the regression model. In particular, the empirical analysis does not

find any evidence that autocrats in rentier states behave differently with respect to military

and infrastructure spending.

One has to be aware that especially government spending on military purposes is prone to

"cover-up" as is the data on it prone to measurement error. It seems likely that autocrats

report less military expenditure than was actually incurred, due to a lack of surveillance. The

incentive for underreporting is even higher if the country receives foreign aid payments. If this

is the case, then the results for the influence of autocracy on military expenditure are likely to

be biased downwards.
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