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Abstract
A development imperative emphasising the economic benefits of mineral extraction has 
led researchers to speculate about whether minerals inflate citizens’ economic expectations 
and, due to an upward shift in aspirations, cause a degree of dissatisfaction. Using survey 
data from 18 Latin American countries, this study finds evidence of the ‘euphoric effect’ 
of minerals materialising among household expectations concerning future changes in the 
economic situation of their country. Similarly, it also finds a positive and significant rela-
tionship with expectations concerning future changes in respondents’ personal economic 
situation. However, it does not detect a significant relationship between minerals and citi-
zens’ life satisfaction.

Keywords Extractive industries · Expectations · Satisfaction · Resource curse

JEL Classification Q32 · Q33 · D84 · I31

1 Introduction

The extractive sector has played a significant role in Latin America’s economic history. 
The global increase in energy and commodity demand has seen Chile, Peru, and Bolivia 
become leading exporters of raw materials (such as copper and tin), while Venezuela, Bra-
zil, Mexico, and Colombia have also turned into major players in the global oil market. 
Consequently, much attention now surrounds an extractive-based development imperative 
in the region. This imperative emphasises the potential economic benefits the extractive 
industries may bring to the region’s modern economies (Arsel et  al., 2016). The argu-
ments put forward by this extractive-based development imperative are also very com-
pelling for many. One iconic example even shows Mexican cartoonists depicting the oil 
sector as a descending guardian angel and a new Virgin of Guadalupe (Grayson, 1981). 
However, a contemporary stream of thinking now further points towards the influence this 
economic rhetoric may have on citizens’ economic expectations (Collier, 2017; Cust & 
Mihalyi, 2017; Frynas et  al., 2017; Toews, 2015). In particular, Collier (2017) suggests 
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the ‘psychological effects’ of countries’ extractive activities have inflated many citizens’ 
expectations  and Toews (2015) also theorises a link between increased mineral rents, 
heightened expectations, and citizen dissatisfaction.

Limited empirical evidence currently exists verifying these relationships (Toews, 2015; 
Cust & Mensah, 2020). Hence, evaluating public opinion data collected over 16 years from 
individuals across 18 Latin American countries (namely, Argentina, Bolivia, Brazil, Chile, 
Colombia, Costa Rica, Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras, 
Mexico, Nicaragua, Panama, Peru, Uruguay, and Venezuela), this study further explores 
the relationship between the mineral sector and citizens’ economic expectations and sat-
isfaction. First this study looks at the relationship between the mineral sector and both 
respondents’ reported expectations about changes in their country’s economic situation and 
their expectations about changes in their own economic situation. The distinction between 
the two types of expectations is important in this research because individuals may expect 
that minerals can improve the economic prospects of the country, on average, but not nec-
essarily their own prospects if the benefits accrue to a small minority/the elite. If accurate, 
this might provide some explanation towards understanding the clamour for public con-
sumption of mineral revenues and the breakdown in state-society relations seen in many 
resource-rich countries (Collier, 2017).

Second, this study examines the relationship between the mineral sector and citizens’ 
life satisfaction. This primarily builds on Toews’ (2015) exposition on the potential link 
between mineral wealth, expectations, and citizen satisfaction. However, it also contrib-
utes to the burgeoning literature probing into the determinants of citizen satisfaction. This 
includes a large literature examining the purported positive relationship between income 
and satisfaction (Zee Ma & Zhang, 2014), as well other economic factors such as inflation 
(Di Tella et al., 2003), unemployment (Blanchflower et al., 2014), and international trade 
(Bjørnskov et al., 2008). While much ambiguity exists regarding the precise relationship 
between these factors and satisfaction, many of the intricacies of these issues are discussed 
in further detail in reviews of the field (e.g. see Clark, 2018). The controversies caused by 
the  so-called Easterlin paradox, for instance, suggests the positive effects of income on 
satisfaction may diminish at sufficiently high levels of income (Easterlin, 2015). Other-
wise, studies in this literature also regularly explore the explanatory power of individuals 
characteristics such as age, gender and education on satisfaction (further discussed below) 
(Oshio, 2017).

In this vein, this study contributes to a new strain of this literature on the determinants 
of satisfaction related to a paradox dubbed the ‘Happiness Resource Curse’ (Ali et  al., 
2020). Here recent cross-country research indicates a negative correlation exists with min-
eral rents when comparing average satisfaction levels between countries (see Ali et  al., 
2020; Mignamissi & Kuete, 2021). However, from these studies, it is difficult to discern the 
degree that these correlations could be susceptible to the various statistical fallacies aggre-
gated (averaged) data are prone to (Aitkin & Longford, 1986; Woodhouse & Goldstein, 
1988; Zee Ma & Zhang, 2014).1 This study benefits from access to a rich database of indi-
vidual-level data to examine satisfaction outcomes. It is very much in the same ilk of stud-
ies as the vintage piece by Di Tella et al. (2003) on ‘the Macroeconomics of Happiness’.

1 Simpson’s paradox provides one good example here (Simpson, 1951). Recall that Simpson’s Paradox is a 
situation where the relationship between two variables is reversed in comparisons using aggregated (aver-
aged) data. Of course, in practice, the relationship is not always completely reversed (e.g. significant rela-
tionship may simply become insignificant or the sign and significance may not change at all).
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Overall, this study finds evidence of a mineral-induced ‘euphoric effect’ materialising 
among citizens expectations concerning changes in the economic situation of their country 
and changes in their personal economic situation. However, it does not detect a correspond-
ing significant relationship between minerals and citizens’ life satisfaction hypothesised by 
either Toews’ (2015) or the broader literature on the Happiness Resource Curse. This paper 
continues in Sect. 2 with a review of synergies linking minerals with economic expecta-
tions and satisfaction. Section  3 then provides more details of the study’s methodology 
and Sect. 4 presents the results of the empirical analysis. Finally, Section 5 summarises the 
study’s findings and provides concluding remarks with respect to future research.

2  Minerals, Economic Expectations, and Satisfaction: Literature 
Review

Many economic arguments now consider the revenues derived from the extraction of min-
erals can constitute a major shock to national wealth (spurring economic activity). This 
includes numerous well-known growth models that emphasise these revenues may pro-
vide economies with the investible funds needed to improve local infrastructure and public 
services, as well as the capital to industrialise or develop infant industries (e.g. Balassa, 
1980; Hartwick, 1977; Rostow, 1960). A related argument, based on the Harrod-Domar 
model, also suggests these revenues may help to plug the financing gap in many develop-
ing economies and start a self-sustaining process of capital accumulation and economic 
growth (Easterly, 1999).  Ali et  al. (2020) further describe that, in principle, this means 
mineral rents may be positively related to satisfaction where they can be used to invest in 
welfare-enhancing activities.

However, the economic opportunities related to the extraction of minerals are increas-
ingly leading scholars to believe that these ideals may be inflating citizens’ economic 
expectations (Frynas et al., 2017). Some consider the potential implications of these issues. 
For example, Collier (2017) describes that exaggerated expectations among citizens may 
build appetites for increased spending. Others highlight inflated expectations may explain 
a common predisposition among citizens towards ‘Mineral Populism’ (encouraging voters 
to elect politicians who make overly ambitious promises about mineral revenues, e.g. see 
Stolan et al., 2017). It is also thought these issues may incite contestations of power (which 
can affect state functioning and trust in public governance, e.g. see discussions by Tyce, 
2020, and Fenton Villar, 2020). Alternatively, Toews (2015) suggests these heightened 
expectations may cause an upward shift in individuals’ aspirations, thus precluding them 
from deriving a degree of economic satisfaction.

Despite increasing speculation concerning the relationship between mineral extraction 
and expectations, it is not necessarily the case that a country’s mineral wealth does inflate 
citizens expectations. The literature dedicated to an empirical phenomenon widely known 
as the Resource Curse further reports on the relative economic underperformance of many 
mineral-dependent economies (Gilberthorpe & Papyrakis, 2015). In this respect, the litera-
ture dedicated to the resource curse also describes some of the difficult realities economies 
dependent on mineral extraction can face in terms of increased political conflict, corrup-
tion, economic volatility, de-industrialisation, environmental degradation and fitful fiscal 
spending (see Papyrakis & Pellegrini, 2019).

These same issues point to the many reasons citizens may become dissatisfied with eco-
nomic activity related to the mining sector (Ali et al., 2020). For instance, there is often 
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public apprehension concerning local communities’ potential vulnerability to the environ-
mental and health liabilities associated with mineral extraction. For example, considerable 
environmental concerns arose surrounding deep-water oil activity in Brazil’s Foz do Ama-
zonas Basin due to its environmentally sensitive ecosystems and nearby coral reefs. Envi-
ronmentalists in the region highlighted that leaked oil could devastate local environments 
in Brazil’s northern state Amapá (which is home to the world’s largest belt of mangroves 
and thousands of square miles of rainforest, see Nogueira, 2017). Recent environmental 
studies from Latin America have also highlighted some of the livelihood issues arising 
from extensive contamination of soil and vegetation due to mineral extraction (e.g. see 
Barraza et al., 2018). Such problems may weigh down on individuals’ satisfaction as they 
create a cause for concern for their environment. For some, these concerns are so compel-
ling that it even spills over into mass protests and violent conflict (e.g. see Haselip, 2011).

However, quantitative evidence examining the ‘euphoric effects’ of minerals on citi-
zens’ economic expectations or its relationship with citizen satisfaction remains limited 
(and none yet focused on Latin America). Of the evidence available, Toews (2015) first 
examined the effects of world oil prices on household income satisfaction in Kazakhstan 
between 2001 and 2005 theorising a link between expectations, aspirations, and satisfac-
tion with income. He found that households located closer to an oil field report a signifi-
cantly lower level of income satisfaction following oil price increases.2 Since this analy-
sis, cross-country studies have also shown a negative correlation exists with mineral rents 
when comparing average satisfaction levels between countries (see Ali et al., 2020; Migna-
missi & Kuete, 2021).

Further to this, the results of a recent lab-in-the-field experiment in Mozambique by 
Armand et  al. (2020) have shown that disseminating information about mineral wealth 
increased citizens’ optimism about the future. Cust and Mensah (2020) have also studied 
the effects of oil discoveries on citizens’ expectations in Africa. Assuming oil discovery 
announcements and households reported expectations are not subject to calendar effects, 
their findings indicate expectations concerning changes in the economy and their living 
conditions increased in the months following a discovery. Meanwhile, Paler et al. (2020) 
reports expectations concerning the future benefits of oil are higher among voters in oil 
constituencies in swing states in Uganda. However, they caution the data is observational 
and cross-sectional and as such does not capture the causal effects of oil.

3  Methodology

This study contributes to this literature a novel empirical analysis examining the euphoric 
effects of the extractive sector on citizens’ economic expectations and its relationship with 
life satisfaction in Latin America. This section provides details of the study’s estimation 
strategy and data and the next section presents the results of the analysis.

3.1  Identifying the Effects of the Mineral Sector

Despite decades of research, questions concerning the effects of the extractive sector on 
social, political, and economic outcomes largely remain unresolved (Gilberthorpe & 

2 An updated version of Toews’ (2015) empirical analysis is provided by Girard et al. (2020).
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Papyrakis, 2015). Much of the disagreement owes to the difficulty identifying some degree 
of exogenous variation in countries mineral wealth to consistently identify the effects of 
the extractive sector (Cassidy, 2019). Here it is important to understand that mineral explo-
ration and production are determined by various endogenous, unobserved, and hard to 
measure factors. For instance, David and Wright (1997) describe the competitive advan-
tage some economies, such as the U.S., have in the extractive sector due to its technologi-
cal superiority and high institutional quality. Brunnschweiler and Poelhekke (2019) also 
highlight the importance of legal factors and ownership structure. More broadly, van der 
Ploeg and Poelhekke (2017) generalise these issues and refer to a multitude of factors, 
from changing political and institutional regimes to fluctuating economic factors, which 
may be correlated with both the size of an extractive sector and socio-economic outcomes. 
They explain that inevitably estimates of the effects of the extractive sector suffer from bias 
caused by omitted and confounding variables.

To resolve this estimation problem, some studies have recently explored a promising 
approach which instruments countries’ mineral rents with their endowment of sedimentary 
land (e.g. see Cassidy, 2019 and Mahdavi et al., 2020). To add context here, Cassidy (2019) 
explains that a geological pre-requisite for the formation of oil reservoirs includes source 
rocks (a sedimentary rock deposited by algae and zooplankton millions of years ago) which 
form in sedimentary basins. It is also the case that sedimentary basins are home to numer-
ous other deposits. For example, nearly all of the world’s coal is found in sedimentary rock 
and many metal ores can also be located in them (Cathles, 2019; Kyser, 2007; Wright, 
1985). Sedimentary basins are, therefore, a time-invariant geological factor that determines 
countries’ prospective mineral endowments.3

However, using sedimentary basins as an instrument in this instrumental variable (IV) 
approach is based on the assumption that sedimentary basins only affect an outcome vari-
able indirectly (through mineral rents). This is known as the exclusion restriction. Several 
concerns exist with this IV approach in this context. One important issue is that the extrac-
tive sector’s activity in sedimentary basins may influence expectations other than through 
the rents they generate. For instance, extractive companies’ activity securing and locat-
ing prospective mineral endowments in sedimentary basins can directly provoke public 
attention towards the sector and this often coincides with the early onset of mineral-related 
political rhetoric and public debate (Arezki et al., 2017; Cust & Mihalyi, 2017; and Mih-
alyi, 2020). Haselip (2011) further provides an example here describing the community 
consultation process for developing oil in the Peruvian Amazonia. It emphasises that pub-
lic interest in the extractive sector’s activity in sedimentary basins can occur a long time 
before either the extraction or formal exploration for minerals even starts.

Methodologically, this study poses a novel way of building on and adapting Cassidy’s 
(2019) explanations about the relevance of sedimentary basins to the mineral sector to 
assess the effects of its activity. This approach contrasts with previous studies, such as Cas-
sidy (2019) and Mahdavi et al. (2020), which assumes the sector’s activity in sedimentary 
basins only affect outcomes through minerals rents (i.e. at the point of production). It is 

3 Some other studies have also used geological layers as a means of identification. For example, more 
recently Bazillier and Girard (2020) have used the geoglogical layer determined by the Birimian volcano-
sedimentary basin in Burkina Faso to capture the effects of informal (unregistered) gold mines. Alterna-
tively, Fernihough and O’Rourk (2014) present a natural experiment using the proximity of European cities 
to rock strata from the Carboniferous era to examine the population effects of coal-fields between 1750 and 
1900.
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forged on the understanding that the mineral-focused rhetoric in Latin American societies, 
which potentially affects individuals’ expectations and satisfaction, is jointly determined 
by both rents from mineral extraction and countries’ endowment of land in a sedimentary 
basin determining their prospective mineral resources. This also reflects explanations, such 
as those by Reiss (1990), that the extractive sectors economic interests (e.g. capital expend-
iture) extend beyond activities related to immediate production and also encompass explo-
ration for prospective mineral endowments.

Further to this, here it is hypothesised that these factors may interact to some degree. 
In other words, the effects of mineral rents on expectations and satisfaction may vary 
according to countries’ endowment of land in sedimentary basins (and vice versa). One 
reason explaining why these factors may interact includes that the added interest arising 
from commercial activity related to prospective mineral endowments in sedimentary basins 
could help to reinforce economic expectations concerning current rents. For example, as 
highlighted by Haselip’s (2011) case study, public interactions on future developments may 
also influence the publics experience and expectations of existing extractive activity. Alter-
natively, looking at this another way, the extractive sector may hold more political clout in 
economies that are more dependent on its rents. This political clout might allow extrac-
tive companies to push their commercial interests higher up the public agenda (causing 
greater interest in their activity developing prospective mineral endowments in sedimen-
tary basins, ceteris paribus).

Given this hypothesis, the econometric specification used in this study involves regress-
ing measures of individual expectations and satisfaction on the interaction between a meas-
ure of a country’s mineral rents and a measure of its land in sedimentary basins. While 
mineral rents are considered to be endogenous (see above), after controlling for country 
fixed effects, the sedimentary basin variable is exogenous. This interaction term is poten-
tially very interesting here because the coefficient of an interaction term between an endog-
enous variable and an exogenous variable is consistent, as long as the endogenous variable 
is controlled for in the regression (e.g. see Bun & Harrison, 2019). Hence, this interaction 
term may provide us with important insights into a degree of variation in the outcomes 
which are caused by the time-varying effects of countries prospective mineral endowments. 
The effects caused by prospective mineral endowments have seen a notable increase in 
attention in recent years but it remains an issue we know little about (Mihalyi, 2020).

Beyond this, this interaction effect also provides estimates from which we may specu-
late about the direction of the sectors overall effect. No research in this context is infallible 
(with all studies holding some limitation or untestable assumption, e.g. about exclusion 
restrictions etc., to justify their claims about the estimated effects of minerals) and looking 
only at the interaction term limits what we might infer about the magnitude of the full mar-
ginal effect of the extractive sector.4 However, speculating about the sign of overall effects 
from the variation caused by the interaction term appears relatively reasonable given the 
discussion above justifying the interaction term. It suggests the interaction term is expected 
to increase the extent of the rhetoric towards the extractive sector and magnify the effects 
the sector has on outcomes. To summarise this point, while we may not be able to detect 
the full magnitude of the effects of the extractive sector from this approach, this is not that 

4 Although, if the total effects of the sector is determined by activity related to both production and pro-
spective endowments in sedimentary basins, this limitation is no different to any study that etsimates the 
effects of rents (could they consistently estimates the effects with some exogenous degree of variation).
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important for the sake of interpreting the interaction term (which also provides us with 
important insights into the effects of the sector).

3.2  Data

This study collates data on expectations from a repeated cross-section public opinion sur-
vey covering individuals from 18 countries in Latin America. The survey, conducted by 
national polling firms, compiles nationally representative data from between 1000 and 
1200 respondents per country per year and has been centralised by the Latinobarómetro 
database since 1996. This analysis focuses on collating and analysing survey responses 
between 2001 and 2017 due to the availability of expectations variable data described 
below. Our particular focus on Latin America is driven by the region’s prominent pub-
lic debates concerning the role of mineral extraction in development (e.g. see Pellegrini, 
2018). The region’s pervasive public interest and political rhetoric towards the extractive 
sector make it an ideal testing ground to explore the relationship between mineral extrac-
tion and ordinary citizens’ expectations. However, another reason justifying our interest 
in this dataset reflects that, compared to other public surveys (including those compiled 
outside of Latin America–such as other geographic regions’ Barometer datasets), the fre-
quency of this (almost) annual survey provides a rich dataset from which we may also 
examine how expectations evolve with time.5

Using the data available from the Latinobarómetro database, this study examines two 
outcome variables directly related to respondents’ economic expectations. The survey 
questions these variables derive from ask respondents whether they expect changes to; 
i) the economic situation of their country in the coming 12 months (Country Exp.) and 
ii) their own personal economic situation in the coming 12  months (Personal Exp.). 
Scaled between 1 and 5, the original ordering of the survey responses are reversed so 
that larger values indicate a more optimistic outlook. Hence the values 1, 2, 3, 4, and 5 
indicate that one expects the economic situation to get “much worse”, “a little worse”, 
“stay about the same”, “little better”, and “much better”, respectively. Table 1 further 
reports descriptive statistics for these indicators and Appendix 1 provides further details 
for each variable.

Beyond looking at individuals expectations, this study also aims to provide some empir-
ical insights into the potential relationship between the extractive sector and respondents’ 
reported life satisfaction. This builds on recent findings by Ali et al. (2020) and Mignamissi 
and Kuete (2021) that the sector may have a detrimental effect on citizen’s satisfaction, as 
well as Toews’ (2015) exposition on the link between minerals, citizens’ aspirations, and 
their degree of satisfaction. The outcome variable here derives from a survey question in 

5 The dataset contains gaps for years where the survey was not conducted or a survey question was not 
asked. The gaps that exist within this dataset are relatively minor (with data absent only for a few years 
of the entire study period). The frequency and consistency of the data makes the Latinobarómetro an 
extremely advantageous data source in the sense that, compared to other datasets with expectations data 
available from cross-national surveys (inc. other regions Barometer datasets – which are typically available 
every 3–4 years), the frequency of this data provides a much greater degree of variation from which we may 
examine how responses evolve over-time. This is suited to our methodological approach using country-fixed 
effects. This approach limits the degree of variation used to infer estimated effects but controls for time-
invariant unobserved factors (such as innate cultural history and geographic and geological factors) which 
would otherwise confound our analysis and are very difficult to accurately measure or completely capture in 
a regression model.
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the Latinobarómetro asking whether respondents are satisfied with their life (Life Sat.). 
Scaled between 1 and 4, the original ordering of respondents’ responses are again reversed 
so that larger values indicate a higher degree of life satisfaction. The values 1, 2, 3, and 4, 
indicate that they are “not satisfied at all”, “not very satisfied”, “fairly satisfied”, and “very 
satisfied” with their life.

The econometric specification used in this study involves regressing measures of indi-
vidual expectations on the interaction between a measure of a country’s mineral rents and 
a measure of its land in sedimentary basins. This study uses data from Cassidy (2019) on 

Table 1  Descriptive statistics

Variables Obs Mean Std. dev Min Max

Country Exp 252,568 3.003 1.058 1 5
Personal Exp 272,497 3.375 0.964 1 5
Life sat 273,583 2.983 0.837 1 4
Min. dep 292,755 0.048 0.061 0 0.315
Min. per capita 292,755 4.579 2.643 0 8.511
Oil dep 292,755 0.030 0.053 0 0.305
Oil per capita 292,755 3.228 2.961 0 8.478
Basin 292,755 0.491 0.212 0.116 0.992
Min. Dep.* Basin 292,755 1.957 2.736 0 15.597
Min. per capita* Basin 292,755 2.078 1.394 0 4.369
Oil Dep.* Basin 292,755 1.340 2.486 0 15.118
Oil per capita* Basin 292,755 1.480 1.562 0 4.301
Age 292,755 39.717 16.395 16 99
Male 292,755 0.487 0.499 0 1
Civil Status
Married 291,167 0.569 0.495 0 1
Single 291,167 0.316 0.465 0 1
Separated 291,167 0.114 0.318 0 1
Socio-economic status
Very bad 292,749 0.034 0.181 0 1
Bad 292,749 0.146 0.353 0 1
Not bad 292,749 0.422 0.493 0 1
Good 292,749 0.324 0.468 0 1
Very Good 292,749 0.072 0.259 0 1
Education
Primary 292,723 0.495 0.499 0 1
Secondary 292,723 0.344 0.475 0 1
Higher 292,723 0.159 0.365 0 1
Log GDP pc 292,755 9.221 0.499 8.102 10.013
GDP Growth % 292,755 2.415 3.424  − 11.854 16.261
Trade Openness 292,755 63.901 27.43 21.852 166.698
Unemployment 292,755 6.496 3.309 2.219 19.590
Inflation 292,755 7.864 7.746 -4.620 45.943
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the fraction of each country’s land that resides in a sedimentary basin (Basin).6 Figure 1 
presents information on each country’s sedimentary endowment. This study interacts each 
country’s sedimentary basin endowment with data from the World Development Indicator 
database on their mineral rent dependency (measured as the sum of the fraction of mineral, 
coal, oil and natural gas rents in GDP) (MR Dependence). The interacted value between 
these two variables is multiplied by 100 to prevent the coefficient from appearing mis-
leadingly large in the regression models reported below. For comparative purposes, further 
specifications also consider interacting the sedimentary basin variable with a dependence 
variable focused specifically on oil rents (reflecting the approach taken by Cassidy, 2019 
and Mahdavi et al. 2020 to instrument oil wealth with sedimentary basins).

Since the seminal work by Brunnschweiler and Bulte (2008), it is also customary to 
distinguish between measures of mineral dependence and mineral abundance. The latter 

Fig. 1  Graph on each country’s land in a sedimentary basin. 

Data Source: Cassidy (2019) supplementary data file

6 Note this analysis does not use the precise sedimentary basin variable reported in Cassidy (2019); which 
is the log of the sovereign area (in square kilometers) per 1,000 inhabitant. Population size may be endog-
enously determined and existing discussions (such as those in Bellemare et  al. 2017) have explained at 
some length why lagged explanatory variables should not be used to ‘exogenise’ variables for identifica-
tion purposes. Alternatively, using absolute values (i.e. not per capita values) will overvalue the relative 
endowments of larger countries. Given that the estimation strategy is dependent on the exogeneity of the 
basin variable, we prefer the fraction variable presented in an earlier version of Cassidy’s results (which is 
conditionally exogenous and impartial to a country’s size). One further point might be added to this, even 
if we were to use the population based variable equivalent to Cassidy’s (2019) definition, the results would 
indicate there is not a statistically significant relationship between the sedimentary basin and mineral rents 
interaction term (discussed in the estimation strategy) and any of the three outcome variables. Hence it is 
thought in this instance that the fraction variable may also best capture the relationship we wish to explore. 
The fraction variable used here is available in Cassidy’s (2019) dataset published online.
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uses as a measure the log value of mineral rents per capita. Studies often found that mineral 
dependence relates more strongly with resource curse phenomena since it captures the rela-
tive importance of the extractive sector relative to other economic activities. In principle, 
mineral-abundant economies can reduce their mineral dependence by diversifying their 
economies (as in the case of Norway) (Papyrakis et al., 2017). This infers that, in diversi-
fied economies, the extractive sector may not receive the same level of public interest or 
hold the same degree of political clout required to cause the expected interaction effect. 
This may weaken the relationship between mineral abundance and the outcome variables. 
To do justice to this stream of the literature, this study explores this using an interaction 
term between sedimentary basins and a measure of mineral abundance (mineral rents per 
capita). The data on mineral rents per capita derives from the World Development Indica-
tor database (multiplying real GDP per capita by the fraction of mineral rents in GDP) 
(MR per capita).7

This study also includes data on several control variables determining respondents’ 
reported outcomes. The control variables include the respondent’s age, education, gender, 
civil-status, and socioeconomic status. The inclusion of these characteristics reflects the 
findings of similar studies which find, for example, that age corresponds with a more pessi-
mistic economic outlook but that the change in pessimism decreases as people age (in other 
words the coefficient for age is negative and the coefficient of age squared is positive). They 
also show individuals with secondary and higher education report more optimistic expecta-
tions, as do males and those with a higher socioeconomic status. For example, these factors 
may also relate with job prospects and social access to economic opportunities (Graham & 
Sukhtankar, 2004 and Clark & D’Ambrosio, 2018).

Similarly, the literature on life satisfaction largely indicates that higher socioeconomic 
status, education, and marriage are positively associated with life satisfaction. It also indi-
cates that age is negatively correlated with life satisfaction and that its squared term is 
positively correlated. The relationship between gender and life satisfaction is rather com-
plex and, unlike the literature on expectations, historically women have generally reported 
relatively more positive outcomes; suggesting they are more satisfied with their lives. How-
ever, the literature also shows the relationship between gender and life satisfaction is medi-
ated by several societal factors such as income disparities, gender discrimination, and other 
gendered social inequalities (Bjørnskov et al., 2008; Graham & Lora, 2009). Furthermore, 
numerous discussions point towards the continued decline in the state of female happiness 
globally. They indicate data from the past couple of decades now suggests it is not any 
more likely a woman reports greater life satisfaction than a man. Rather, in many contexts, 
the opposite is more likely (e.g. see Stevenson & Wolfers, 2009).

Finally, further country-level time-varying control variables are also included in the 
data for some additional analysis. These variables are inspired by common macroeconomic 
variables appearing in the literature on satisfaction discussed in the introduction. The vari-
ables include the log of GDP per capita, GDP per capita growth (%), the unemployment 
rate (% of total labor force), trade openness (i.e. international trade % of GDP) and infla-
tion (captured using the annual % GDP deflator). For basic intuition, we might notionally 
consider that generally higher levels of GDP, GDP growth, and trade are positive economic 
factors for a country’s economic outlook and security (thus potentially promoting life sat-
isfaction) while unemployment and inflation are negative economic factors often causing 

7 Note that here it is not necessary to multiply the value of the interaction term by 100.



Is there a Mineral‑Induced ‘Economic Euphoria’?: Evidence…

1 3

insecurity and higher costs to basic living. However, as mentioned previously, there is a 
great deal of debate and ambiguity about these variables expected relationship with citi-
zens expectations and life satisfaction. Again, all of the control variable statistics are pre-
sented in Table 1 and further descriptive details are available in Appendix 1.

3.3  Estimation Strategy

In this study we examine an ordered logit regression model estimating the likelihood 
that individual i in year t reports expectation ℓ {1, 2,…,ℒ}.8 Note the description of this 
framework outlined below is generalisable enough, so we may also simply substitute the 
term expectations with satisfaction when applicable. The regression model estimating the 
probability respondent i reports expectation ℓ takes the following form:

The variable MR denotes mineral rents in country j at time t and Basin the endowment 
of land in a sedimentary basin in country j. The interaction term between the MR and 
Basin variable is the term intended to identify the effects of the extractive sector on expec-
tations. One might expect both components of the interaction term to appear in this model. 
However, the Basin variable is time-invariant and is, therefore, captured by the model’s 
fixed-effects (discussed below). X is the vector of control variables.

The parameters �1, �2 and �3 are the variables’ coefficients and the parameters �t and �j 
are the fixed components of the error term. �t captures year specific aggregate factors corre-
lated with the outcome variable. Meanwhile, �j captures the country-specific fixed-effects. 
For instance, the country-specific fixed-effects may capture innate and difficult to measure 
time-invariant factors. This includes countries’ cultural and societal histories (which may 
affect individuals’ psychological disposition or outlook), as well as other geological pro-
cesses correlated with the formation of sedimentary basins. �ijt is the variable component 
of the error term.

In this regression, while the interaction term’s coefficient ( �2 ) is consistent, the coeffi-
cient of the main term for the endogenous variable (MR) is inconsistent (i.e. �1 is inconsist-
ent) (e.g. see Bun and Harrison, 2018). The inclusion of the endogenous variable in this 
model is necessary to ensure the consistency of �2 but the results inferred from the value 
of �1 are erroneous.9 While this limits what we might infer about the magnitude of the 
full marginal effect of the extractive sector, as discussed above, this interaction effect pro-
vides an important indicator from which we may speculate about the direction of its overall 
effect. In this respect, this might also be considered a lower-bound estimate of the effects of 
the extractive sector’s economic activity (i.e. where �1 = 0 ). The interaction term in itself 
is also interesting here because it provides insights into the variation in outcomes caused 
by the extractive sector from the time-varying effects of prospective mineral endowments.

Pr (Expectationijt) = �1MRjt + �2MRjt ∗ Basinj + �3Xijt + �t + �j + �ijt

8 This estimation approach uses a maximum likelihood estimator, the details of which can be found in 
many common econometric texts (such as Wooldridge, 2012).
9 Bun and Harrison (2018) provide expansive proofs of this condition for an OLS regression. The results 
here are robust to the use of both maximum likelihood (presented in text) and OLS estimators.
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4  Results

We now examine the findings from this empirical analysis. First, Table  2 presents the 
results from the regressions on respondents’ expectations concerning the future economic 
situation of their country. The first column in Table 2 reports a parsimonious specification 
including the mineral rent dependence variable, its interaction with the sedimentary basin 
variable, and exogenous control variables for age, the square of age divided by 100, and the 
binary male variable. The models reported in Columns 2, 3 and 4 in Table 2 build on this, 
providing richer specifications that add the control variables for respondents’ civil status, 
education level, and socioeconomic status. Despite providing intuitive results to compare 
with the parsimonious specification, it is important to note that these richer specifications 
should be interpreted with caution. These additional control variables are not necessarily 
exogenous and the inclusion of endogenous control variables may bias the coefficient of 
the interaction term between the mineral rent and sedimentary basin variable. The coeffi-
cients reported in the table refer to the estimated odds ratio (OR), where a coefficient value 
greater than 1 indicates that the relative likelihood of respondents reporting more optimis-
tic expectations increases and a value less than 1 that the likelihood decreases.

Overall, the results in Table 2 consistently show the estimated coefficient for the interac-
tion term between the mineral dependence and sedimentary basin variable is both statisti-
cally significant and greater than 1. This implies that a positive relationship exists between 
the interaction term and respondents’ expectations concerning the future economic situa-
tion of their country. The significant interaction effect estimated in column 1 (OR = 1.128) 
indicates that a 1-unit increase in the interaction term increases the odds of respondents 
reporting a more optimistic outlook by approximately 12.8%. The magnitude of the coeffi-
cients from the models using the richer specifications reported in columns 2 to 4 are largely 
similar.

Considering the magnitude of these coefficients further, conventional benchmarks 
established by Cohen (1988) suggest that OR’s above 1.437, 2.476, and 4.27 might con-
stitute small, medium, and large effects respectively.10 However, these benchmarks were 
only based on intuitive examples from the biological world (mainly using the visible differ-
ences in the body heights of men and women). Cohen (1988) warns that such benchmarks 
might not apply to all fields and there exists a severe risk of their overuse. Some ambigu-
ity also exists whether these values should be minimum cutoffs or may even be centroids. 
More recent research examining effects observed in applied psychology and the social sci-
ences shows that more reasonable benchmarks could be less than half of those previously 
approximated by Cohen (1988) in standard deviations (e.g. see Hill et  al., 2008; Bosco 
et al., 2015). Half of the small, medium and large effects reported above in terms of OR 
equivalents is 1.199, 1.5737, and 2.066. Even by these yardsticks, however, the magnitude 
of the interaction term’s ORs still appear reasonably small.

Nevertheless, it is important to consider two further points when interpreting the magni-
tude of these coefficients. First, the full effects of mineral rents might be larger as this esti-
mate might only be considered a lower-bound estimate of the magnitude of the effects of 
the extractive sector on expectations. Second, a one-unit increase in the interaction term is 
not very large. The difference between the smallest and largest value is more than 15 units 

10 Cohen (1988) established benchmarks of 0.2, 0.5, and 0.8 standard deviations as small, medium, and 
large size effects. Equivalent values for odds ratios are reported using formulas from Borenstein et  al. 
(2009).
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(see Table 1). The coefficient reported in column 1 of Table 2 infers that a 15-unit increase 
in the value of the interaction term corresponds with an OR of approximately 6.545.11 It 

Table 2  Regressions on expectations concerning changes in the respondent’s country’s economic situation

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the year and 
country fixed effects are omitted for brevity

(1) (2) (3) (4)
Country Exp Country Exp Country Exp Country Exp

Min. Dep.*Basin 1.128*** 1.128*** 1.129*** 1.126***
(0.048) (0.048) (0.048) (0.049)

Min. Dep 0.133 0.133 0.136 0.145
(0.181) (0.180) (0.189) (0.208)

Age 0.966*** 0.969*** 0.969*** 0.969***
(0.003) (0.003) (0.003) (0.003)

(Age ^ 2) / 100 1.030*** 1.028*** 1.028*** 1.028***
(0.003) (0.003) (0.003) (0.003)

Gender (Male) 1.117*** 1.114*** 1.112*** 1.112***
(0.017) (0.017) (0.016) (0.016)

Civil Status
Single 1.053*** 1.048*** 1.046***

(0.015) (0.013) (0.013)
Separated 0.990 0.990 0.997

(0.013) (0.013) (0.013)
Education Level
Secondary Education 1.077** 1.037

(0.033) (0.028)
Higher Education 1.073 0.992

(0.057) (0.044)
Socioeconomic Status
Bad 1.070**

(0.031)
Not bad 1.161***

(0.055)
Good 1.266***

(0.069)
Very Good 1.419***

(0.066)
Observations 252,568 251,142 251,116 251,111
No. of Countries 18 18 18 18
Country fixed-effects Yes Yes Yes Yes
Year fixed-effects Yes Yes Yes Yes

11 To estimate the interaction terms OR for changes of different magnitudes, start by calculating the coef-
ficients estimate in terms of log odds. The log odds model has the convenient property of being linear. Here 
log odds = ln(odds ratio). Next, we multiply the value of the change interaction term by the log odds coef-
ficient estimate. We and then convert back to an odds ratio (e log odds = odds ratio).
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is also not uncommon to see even annual changes in mineral rent dependency that cause 
a change larger than 1 in the interaction term’s value. For example, during the commod-
ity market’s recovery from the global financial crisis, Venezuela witnessed a 5.675 point 
increase in the interaction term’s value. This was due to an approximately 11.5 percentage 
point increase in its level of mineral dependence. Simulating an increase of this magnitude 
corresponds with an OR of 1.981, which implies that respondents are almost twice as likely 
to report a more optimistic expectation. Considered together, these arguments suggest that 
the magnitude of the extractive sector’s influence on ordinary citizens’ outlook about their 
country’s future economic prospects may indeed be significant.

Before moving on, we briefly inspect the estimated effects of some of the other control 
variables in Table 2. The results show that respondents become increasingly more likely 
to report a more pessimistic outlook about their country’s economic situation as they age 
(coefficients significantly smaller than 1).12 The coefficient of the quadratic (age) term is 
significant and above 1. In line with previous evidence, this indicates that the negative 
change occurs at a decreasing rate (e.g. see Clark & D’Ambrosio, 2018). On average, males 
are also significantly more likely to report a more optimistic outlook than females, as are 
respondents that are single rather than married. The findings that males are more optimistic 
than females in this sample is not particularly surprising. This may reflect that the societies 
being examined here have been historically very gendered and continue to lag behind many 
other parts of the world in this respect, such as Europe and North America.13 We also see 
that respondents who belong to a more privileged socioeconomic group are significantly 
more likely to report higher expectations. Education levels, meanwhile, only seem to have 
a very small positive effect on expectations (if they are significant).

Next, Table 3 reports the results from the regressions on respondents’ expectations con-
cerning their personal economic situation. The estimated coefficient of the interaction term 
between the mineral dependence and sedimentary basin variable is, again, both statistically 
significant and greater than 1. The coefficients of the other variables in Table 3 are also 
largely in line with the results of the previous regressions on respondents’ expectations 
about the country’s economic situation. Again, ageing relates with a greater likelihood of 
reporting a more pessimistic outlook (but the rate of change declines with age as indicated 
by the quadratic term). Males are also significantly more likely to be more optimistic about 
changes in their personal economic situation, as are those from a higher socioeconomic 
group. In this instance, though, secondary and higher education is a significant determi-
nant of expectations. The coefficients indicate that respondents with secondary and higher 
education are likely to be more optimistic about changes in their future economic situation. 
Respondents that are separated are also less likely to report a more optimistic outlook than 
married respondents.

Now, concerning the interaction term between the mineral dependence and sedimen-
tary basin variable, the results in Table 3 show that it is positively related to respondents’ 
expectations concerning their personal economic situation. As might be expected, com-
pared to the coefficients in the regressions on expectations concerning changes in the 
respondent’s country’s economic situation (Table 2), the interaction term’s coefficients are 

13 E.g. see the World Economic Forums Global Gender Gap Report. Available here: http:// www3. wefor um. 
org/ docs/ WEF_ GGGR_ 2020. pdf.

12 To compare the magnitude of coefficients that are less than 1 to those that are greater than 1 we may 
simply take their reciprocal values (i.e. divide 1 by the reported odds ratio). E.g. the reciprocal value of the 
age coefficient (0.966) is 1.035.

http://www3.weforum.org/docs/WEF_GGGR_2020.pdf
http://www3.weforum.org/docs/WEF_GGGR_2020.pdf
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slightly more conservative. This becomes more apparent when examining the results of 
the intuitive simulation discussed above (based on Venezuela’s empirical experience). The 
interaction term’s coefficient from Column 1 in Table 3 (1.090) infers, given a 5.675 point 
increase in the value of the interaction term, the estimated OR is 1.631. Compared to the 
OR simulated from the results in Table 2 (1.981) this does appear smaller. However, given 

Table 3  Regressions on expectations concerning changes in respondent’s personal economic situation

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the year and 
country fixed effects are omitted for brevity

(1) (2) (3) (4)
Personal Exp Personal Exp Personal Exp Personal Exp

Min. Dep.*Basin 1.090** 1.089** 1.090** 1.086**
(0.039) (0.039) (0.040) (0.043)

Min. Dep 0.462 0.475 0.511 0.572
(0.682) (0.699) (0.824) (0.988)

Age 0.967*** 0.967*** 0.968*** 0.968***
(0.003) (0.003) (0.003) (0.003)

(Age ^ 2) / 100 1.018*** 1.019*** 1.019*** 1.019***
(0.003) (0.002) (0.002) (0.002)

Gender (Male) 1.037** 1.032* 1.028* 1.027*
(0.018) (0.018) (0.017) (0.016)

Civil Status
Single 1.007 0.992 0.988

(0.019) (0.017) (0.016)
Separated 0.966** 0.966** 0.978

(0.015) (0.015) (0.015)
Education Level
Secondary Education 1.194*** 1.121***

(0.043) (0.035)
Higher Education 1.268*** 1.120**

(0.072) (0.050)
Socioeconomic Status
Bad 1.202***

(0.032)
Not bad 1.400***

(0.041)
Good 1.602***

(0.051)
Very Good 1.828***

(0.097)
Observations 272,497 271,026 270,998 270,993
No. of Countries 18 18 18 18
Country fixed-effects Yes Yes Yes Yes
Year fixed-effects Yes Yes Yes Yes
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the coefficients’ standard errors, the difference in the magnitude of these coefficients is not 
significant.

Table 4 shows the results of the regressions on respondents’ life satisfaction. It provides 
limited evidence in support of a relationship between life satisfaction and the extractive 
sector’s activity. The coefficients are consistently small across the various specifications 

Table 4  Regressions on respondents reported life satisfaction

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the year and 
country fixed effects are omitted for brevity

(1) (2) (3) (4)
Life Sat Life Sat Life Sat Life Sat

Min. Dep.*Basin 1.044 1.044 1.043* 1.035
(0.029) (0.029) (0.023) (0.023)

Min. Dep 0.504 0.490 0.614 0.806
(0.617) (0.604) (0.585) (0.710)

Age 0.965*** 0.963*** 0.963*** 0.962***
(0.003) (0.003) (0.003) (0.003)

(Age ^ 2) / 100 1.032*** 1.036*** 1.038*** 1.038***
(0.003) (0.004) (0.004) (0.004)

Gender (Male) 1.059*** 1.042*** 1.035** 1.033**
(0.017) (0.016) (0.015) (0.016)

Civil Status
Single 0.969 0.934*** 0.927***

(0.022) (0.021) (0.019)
Separated 0.800*** 0.797*** 0.814***

(0.021) (0.021) (0.019)
Education Level
Secondary Educa-

tion
1.261*** 1.116***
(0.037) (0.029)

Higher Education 1.709*** 1.337***
(0.102) (0.063)

Socioeconomic Status
Bad 1.240***

(0.050)
Not bad 1.632***

(0.104)
Good 2.189***

(0.178)
Very Good 2.930***

(0.265)
Observations 273,583 272,156 272,125 272,120
No. of Countries 18 18 18 18
Country fixed-

effects
Yes Yes Yes Yes

Year fixed-effects Yes Yes Yes Yes
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presented and largely insignificant (except for column (3)). Although, the discussion above 
has also clearly outlined that this study provides conservative (lower-bound) estimates of 
the true effects of the extractive sector. This means it may also be susceptible to type II 
errors (i.e. concluding there is not a significant effect when there is one) where the strength 
of the relationship is modest.

The regressions presented so far interact a measure of mineral dependence (the pro-
portion of the total value of mineral rents in GDP) with the sedimentary basin variable. 
Table 5 reports the regressions replicating the analysis with an interaction between the log 
value of mineral income per capita (i.e. mineral abundance) and the sedimentary basin 
variable. For brevity, we present the results of the preferred parsimonious specifications 
without the potential endogenous control variables. The interaction term’s coefficient is 
statistically insignificant across the various specifications using the different outcome vari-
ables in Table 5. The results provide the same qualitative conclusions even when the addi-
tional control variables are included in the regression model. These findings are in line 
with previous evidence on the resource curse which finds that mineral abundance is not 
correlated with societal outcomes per se (e.g. see Brunnschweiler & Bulte, 2008). It cor-
responds with the expectation that in diversified economies the extractive sector may not 
observe the same public and political leverage provoking significant attention towards its 
economic interests in sedimentary basins.

Further to this, this analysis also looked at the results of using interaction terms featur-
ing oil dependence and oil abundance variables (see Appendix 2 and 3). The results of 
the exercise did not qualitatively change the conclusions of the main analysis. Perhaps, 
the only notable difference is that the magnitude of the difference between the interaction 
terms coefficients for regressions on respondents’ expectations concerning changes in the 
economic situation of their country and their own economic situation is slightly larger. 

Table 5  Regressions using the log of mineral rents per capita measure

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the year and 
country fixed effects are omitted for brevity

(1) (2) (3)
Country Exp Personal Exp Life Sat

Min. per capita*Basin 1.282 0.968 1.115
(0.258) (0.243) (0.189)

Min. per capita 1.084 1.259 1.040
(0.148) (0.199) (0.132)

Age 0.967*** 0.967*** 0.966***
(0.003) (0.003) (0.003)

(Age ^ 2) / 100 1.030*** 1.018*** 1.032***
(0.003) (0.003) (0.003)

Gender (Male) 1.118*** 1.037** 1.058***
(0.017) (0.018) (0.017)

Observations 252,568 272,497 273,583
No. of Countries 18 18 18
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes
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This may also reflect that petroleum often tends to be more geographically concentrated 
than other minerals (which makes its accrued rents more easily controlled and appropri-
able) and the high oil prices seen across much of the study period increased the incentive 
to rent-seek (Papyrakis et al., 2017).

Another exercise replicated the main analysis having excluded countries with rather 
small extractive industries. The restricted sample excluded observations from El Salva-
dor, Paraguay, Panama, and Honduras. These are countries that earned very little income 
from the extractive industries during the study period (below $100 per annum per capita). 
The results are shown in Appendix 4 and 5 and, again, the conclusions of the exercise 
are qualitatively in line with the main results presented above. Other specifications also 
experimented with adding several additional country-level control variables to the regres-
sions, including logged GDP per capita, % GDP growth, trade openness, unemployment 
and inflation. Appendix 6 and 7 present some of these results. It is again important to note 
that these richer specifications should be interpreted with caution as these additional con-
trol variables are not necessarily exogenous. Nevertheless, the conclusions concerning the 
interaction term are approximately the same as our main results, albeit the size of the sig-
nificant coefficients shrinks slightly.

Finally, this analysis uses individual survey data. Another common approach uses 
aggregated (averaged) country-level outcome data (e.g. see Ali et  al, 2020; Mignamissi 
& Kuete, 2021). This is common where the survey data is not easily accessible from its 
source or restricted access applies but country summary information is presented by sur-
vey firms. While aggregate level data is often more readily available, various studies show 
statistical estimates based on aggregate data should be approached with caution (e.g. see 
Zee Ma & Zhang, 2014).14 Nevertheless, for purposes of comparison, Appendix 8 presents 
a summary of the main results using a country-year fixed effects regression after having 
averaged and logged the survey responses for each country and year. In this instance, the 
sign and significance of the coefficients of the interaction term between the mineral rent 
and sedimentary basin variables remain largely the same as presented in the main analysis 
above on the individual-level data.

5  Conclusion

In recent years the growth of the extractive-based development imperative within Latin 
America has led scholars to speculate about the possible effects this may have on citi-
zens’ expectations and, in turn, their satisfaction. This study examines this relationship 
using public opinion data collected between 2001 and 2017 from 18 countries in Latin 
America. From the variation determined by the interaction between the sedimentary 
basin and mineral rent dependence variable, this study’s results indicate a ‘euphoric’ 
relationship does exist between the extractive sector and expectations. The results 

14 Woodhouse and Goldstein (1988) and Aitkin and Longford (1986) provide ‘the classic’ demonstration 
of these issues using school examination results; showing an analysis of aggregated data produce markedly 
different results from regressions using the individual data.
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also show that this relationship is not trivial either, particularly given larger episodes 
of changes in extractive activity and mineral dependence. For example, our simula-
tions show an 11.5 percentage point increase in Venezuela’s mineral rents dependence 
(which is equivalent to the annual increase observed during the oil market’s recovery 
from the global financial crisis) would almost double the likelihood of respondents 
reporting more optimistic expectations about changes in their country’s economic situ-
ation. It would also increase the probability of reporting more optimistic expectations 
about changes in their own economic situation by approximately 63%.

Some suggest that citizens may feel they do not directly benefit from mineral extraction 
and that its benefits may be concentrated in the broader economy. Looking at the difference 
in the estimated effects for the different types of expectations examined, this study’s results 
indicate that expectations about changes in the country’s economic situation do appear 
more sensitive to increases in the interaction terms value than expectations about citizens 
expectations concerning their personal economic situation. However, the differences are 
not statistically significant and, so, we cannot confidently corroborate this hypothesis.

Finally, this study does not detect a corresponding significant relationship between min-
erals and citizens’ life satisfaction hypothesised by either Toews’ (2015) or the broader 
literature on the Happiness Resource Curse. However, this study poses only an initial line 
of enquiry into these issues and further research is needed to better understand these rela-
tionships. A potential limitation of the estimation strategy’s is that the analysis may only 
provide lower-bound estimates of the effects of the sector. Further to this, future research 
should consider that this analysis only examines relatively short-term expectations. Under-
standing whether the relationship with long-term expectations differs would pose an inter-
esting extension, as well as examining the relationship with aspirations (which we do not 
have data on in this instance).

Appendix

See Appendices 1, 2, 3, 4, 5, 6, 7, 8.
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Appendix 1  Table of variable descriptions

Variables Description Data Source

Economic Expectations: 
Country (Country Exp.)

This measures whether the respondent expects changes 
in the economic situation of their country in the next 
12 months. The values 1, 2, 3, 4, and 5 indicate that 
one expects the economic situation to get “much 
worse”, “a little worse”, “stay about the same”, “lit-
tle better”, and “much better”

Latinobarometer 
Database

Economic Expectations: 
Personal (Personal Exp.)

This measures whether the respondent expects changes 
in their personal economic situation in the next 
12 months. The values 1, 2, 3, 4, and 5 indicate that 
one expects the economic situation to get “much 
worse”, “a little worse”, “stay about the same”, “lit-
tle better”, and “much better”

Latinobarometer 
Database

Life Satisfaction (Life Sat.) This measures respondent’s life satisfaction. The val-
ues 1, 2, 3, and 4, indicate that they are “not satisfied 
at all”, “not very satisfied”, “fairly satisfied”, and 
“very satisfied” with their life

Latinobarometer 
Database

Sedimentary Basin The fraction of land residing in a sedimentary basin in 
each country

Cassidy (2019)

Mineral dependence (Min. 
dep.)

The sum of the fraction of mineral, coal, oil and natu-
ral gas rents in GDP

World Develop-
ment Indicators

Mineral abundance (Min. per 
capita)

The log value of the sum of per capita mineral, coal, 
oil and natural gas rents

World Develop-
ment Indicators

Oil dependence (Oil. dep.) The sum of the fraction of oil and natural gas rents in 
GDP

World Develop-
ment Indicators

Oil abundance (Oil per 
capita)

The log value of the sum of per capita oil and natural 
gas rents

World Develop-
ment Indicators

Min. dep.*Basin (Mineral rent dependency multiplied by Sedimentary 
Basin) multiplied by 100

See variables 
above

Min. per capita.*Basin Mineral rent per capita multiplied by Sedimentary 
Basin

See variables 
above

Oil dep.*Basin (Oil rent dependency multiplied by Sedimentary 
Basin) multiplied by 100

See variables 
above

Oil per capita.*Basin Oil rent per capita multiplied by Sedimentary Basin See variables 
above

Age The reported age of the respondent (number of years 
old)

Latinobarometer 
Database

Gender (Male) A binary variable indicating the gender of the respond-
ent. The value 1 indicates the respondent is male, 
and 0 that they are female

Latinobarometer 
Database

Civil Status The reported civil status of the respondent. The value 
1 indicates they are “married”, 2 “single, and 3 
“separated” (i.e. divorced, widowed, etc.)

Latinobarometer 
Database

Socioeconomic Status The reported social status of the respondent. The val-
ues 1, 2, 3, 4, and 5 indicate the respondent reports 
their social status is “very bad”, “bad”, “not bad”, 
“good”, and “very good”

Latinobarometer 
Database

Education Level The reported education level of the respondent. The 
values 1, 2, and 3 indicate the respondent “did not 
attend secondary school”, “has attended second-
ary school”, and “has attended a higher education 
course”

Latinobarometer 
Database
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Appendix 1  (continued)

Variables Description Data Source

Log GDP pc The Log of Real Gross Domestic Product per Capita, 
PPP (constant 2011 international $)

World Develop-
ment Indicators

GDP Growth % GDP per capita growth (%) World Develop-
ment Indicators

Trade Openness International Trade (% of GDP) World Develop-
ment Indicators

Unemployment Unemployment, total (% of total labor force) World Develop-
ment Indicators

Inflation Inflation, GDP deflator (annual %) World Develop-
ment Indicators

Appendix 2  Regressions using oil rent dependency measure

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the year and 
country fixed effects are omitted for brevity

(1) (2) (3)
Country Exp Personal Exp Life Sat

Oil Dep.*Basin 1.121*** 1.058** 1.044
(0.048) (0.028) (0.038)

Oil Dep 0.343 1.835 0.214
(0.473) (1.660) (0.286)

Age 0.966*** 0.967*** 0.965***
(0.003) (0.003) (0.003)

(Age ^ 2) / 100 1.030*** 1.018*** 1.032***
(0.003) (0.003) (0.003)

Gender (Male) 1.117*** 1.037** 1.059***
(0.017) (0.019) (0.017)

Observations 252,568 272,497 273,583
No. of Country’s 18 18 18
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes
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Appendix 3  Regressions using the log of oil rents per capita measure

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the year and 
country fixed effects are omitted for brevity

(1) (2) (3)
Country Exp Personal Exp Life Sat

Oil per capita*Basin 1.111 0.857 0.940
(0.331) (0.253) (0.288)

Oil per capita 1.146 1.345 1.113
(0.243) (0.285) (0.198)

Age 0.966*** 0.967*** 0.965***
(0.003) (0.003) (0.003)

(Age ^ 2) / 100 1.030*** 1.018*** 1.032***
(0.003) (0.003) (0.003)

Gender (Male) 1.117*** 1.037** 1.059***
(0.017) (0.018) (0.017)

Observations 252,568 272,497 273,583
No. of Country’s 18 18 18
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes

Appendix 4  Regressions using mineral rent dependency measure and the restricted sample

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the year and 
country fixed effects are omitted for brevity. The restricted sample excludes observations from countries 
with small extractive industries (inc. El Salvador, Paraguay, Panama, and Honduras)

(1) (2) (3)
Country Exp Personal Exp Life Sat

Min. Dep. *Basin 1.124*** 1.086** 1.046
(0.045) (0.037) (0.030)

Min. Dep 0.145 0.446 0.512
(0.212) (0.683) (0.656)

Age 0.966*** 0.967*** 0.966***
(0.003) (0.004) (0.003)

(Age ^ 2) / 100 1.030*** 1.018*** 1.032***
(0.003) (0.003) (0.004)

Gender (Male) 1.125*** 1.044** 1.086***
(0.020) (0.022) (0.015)

Observations 200,878 216,628 216,814
No. of Country’s 14 14 14
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes
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Appendix 5  Regressions using the log of mineral rents per capita measure and the restricted sample

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the year and 
country fixed effects are omitted for brevity. The restricted sample excludes observations from countries 
with small extractive industries (inc. El Salvador, Paraguay, Panama, and Honduras)

(1) (2) (3)
Country Exp Personal Exp Life Sat

Min. per capita*Basin 1.370 0.996 1.042
(0.354) (0.256) (0.190)

Min. per capita 1.103 1.291 1.106
(0.138) (0.208) (0.152)

Age 0.966*** 0.967*** 0.966***
(0.003) (0.004) (0.003)

(Age ^ 2) / 100 1.030*** 1.018*** 1.032***
(0.003) (0.003) (0.004)

Gender (Male) 1.125*** 1.044** 1.085***
(0.020) (0.022) (0.015)

Observations 200,878 216,628 216,814
No. of Country’s 14 14 14
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes
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Appendix 6  Regressions using mineral rent dependency measure and additional country-level control vari-
ables

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the individ-
ual-level control variables (inc. age, age squared, gender, civil status, education level, socioeconomic status) 
and year and country fixed effects are omitted for brevity. The restricted sample excludes observations from 
countries with small extractive industries (inc. El Salvador, Paraguay, Panama, and Honduras)

(1) (2) (3)
Country Exp Personal Exp Life Sat

Min. Dep.*Basin 1.098*** 1.067** 1.022
(0.026) (0.031) (0.018)

Min. Dep 0.110 0.325 0.295
(0.197) (0.418) (0.233)

Log GDP pc 2.016 3.070* 4.016***
(1.229) (1.781) (1.086)

GDP Growth % 1.060*** 1.049*** 1.021***
(0.017) (0.017) (0.007)

Trade Openness 1.000 0.999 1.003*
(0.005) (0.004) (0.002)

Unemployment 1.018 1.013 1.031
(0.023) (0.023) (0.019)

Inflation 0.999 1.004 1.004
(0.009) (0.008) (0.004)

Observations 251,111 270,993 272,120
No. of Countries 18 18 18
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes
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Appendix  7  Regressions using the log of mineral rents per capita measure and additional country-level 
control variables

Coefficients report estimated odds ratio. Country cluster-robust standard errors are in parentheses. Super-
scripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the individ-
ual-level control variables (inc. age, age squared, gender, civil status, education level, socioeconomic status) 
and year and country fixed effects are omitted for brevity. The restricted sample excludes observations from 
countries with small extractive industries (inc. El Salvador, Paraguay, Panama, and Honduras)

(1) (2) (3)
Country Exp Personal Exp Life Sat

Min. per capita*Basin 1.061 0.818 1.070
(0.214) (0.206) (0.161)

Min. per capita 1.185 1.347 0.996
(0.165) (0.420) (0.113)

Log GDP pc 0.850 1.381 3.299***
(0.531) (0.703) (0.654)

GDP Growth % 1.062*** 1.052*** 1.020***
(0.016) (0.016) (0.007)

Trade Openness 0.999 0.998 1.003
(0.005) (0.004) (0.002)

Unemployment 1.003 0.996 1.026
(0.019) (0.018) (0.017)

Inflation 0.997 1.002 1.003
(0.007) (0.007) (0.004)

Observations 251,111 270,993 272,120
No. of Countries 18 18 18
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes

Appendix 8  Regressions using logged country averaged outcome data

Regressions estimated using Ordinary Least Squares (OLS). Robust standard errors are in parentheses. 
Superscripts *, **, *** correspond with a 10, 5 and 1 percent level of significance. Coefficients for the con-
stant and year and country fixed effects are omitted for brevity

(1) (2) (3)
Country Exp Personal Exp Life Sat

Min. Dep.*Basin 1.022** 1.013** 1.007
(0.008) (0.006) (0.004)

Min Dep 0.661 0.861 0.867
(0.181) (0.215) (0.167)

Min. per capita*Basin 1.028 0.993 1.021
(0.044) (0.040) (0.025)

Min. per capita 1.024 1.036 1.003
(0.030) (0.027) (0.019)

Observations 246 264 247
No. of Country’s 18 18 18
Country fixed-effects Yes Yes Yes
Year fixed-effects Yes Yes Yes
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