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Abstract

This paper investigates how the gold boom occurred sinc& P@8 affected socioeco-
nomic outcomes in Burkina Faso. A reduced theoretical ma@al developed to show the
expected impacts, and that were validated by the empiricalysis. Results suggest that
areas hosting a gold extraction have better average livizagdards in terms of headcount
ratios, poverty gaps and household expenditures thandbeirterparts without gold. How-
ever, this can increase inequality and child labor. It tfreweeraises the growing need of the

governmental interventions to reverse such negative itapac
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Executive summary

Burkina Faso is considered as a low-income country. Thecjéh economic activity is agri-
culture, and the majority of the people are poor. For insgaadmost half of the population is
still below the poverty line in 2009. In the same year, thaadtural sector (including forestry,
hunting, fishing, crops and livestock production) représeémbout 35% of the GDP and 85% of
the working population (see statistics from the African Bmmic Outlook). Burkina Faso also has
mining resources. The mining sector (mainly consistingadigoroduction) plays an increasingly
important role in the economy of Burkina Faso. Before 208&,gold mining sector was domi-
nated by artisanal and small-scale gold mining, and theritoriibn of the sector to the national
revenue was not substantial. However, since 2007 the go@rhhas initiated many reforms to
increase revenue from gold production, and to reduce ppVvENe consequence of these reforms
is the gold mining boom experienced over the period 2007-09.

From 2007 to 2010, seven gold mining companies came intcatiparand gold production
has been multiplied by thirtyfold. In 2010, the revenue frgaid exploitation represented 67%
of total revenues from exportation and 9.8% of GDP. MoreoweR012, the earnings from the
exploitation of gold substantially raised from 437 billi@#A francs to 806 billion CFA francs.
Based on this performance of the country in terms of gold pctdn, some questions may arise.
Does this gold boom impact the living standards in Burkinad;garticularly the poverty rates
and the inequality? What is the effect of this resource boamsanooling and child labor? Our
main objective in this study is to answer these questions.

In the literature, the effect of natural resource expl@tabon economic performance is di-
versely discussed. A trend of that literature describedgative impact of natural resources while
the other considered that natural resource exploitationlsinot harm economy. The mainstream
message is that the result depends on the indicator usegsdssasconomic performance, the eco-
nomic policy, and the institutional environment under witice economy is led. The findings may
significantly vary if we consider average income, schoglipgverty and inequality, investment,
infrastructure creation, or social stability. Most of thedies have found that natural resource

boom is a source of income increase. But this increase inmeds generally challenged by lower
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schooling or inequalities exacerbation.

In this paper, we investigate the effects of gold explaiaton poverty, inequality, average
income, schooling and child labor. First, we develop a tegcal model to show the effects of
gold exploitation on expenditure, inequality and schapliSecond, we estimate the effects using
household data.

Based on this model, we find that gold exploitation has pasgifect on expenditure for both
industrial and artisanal mining, and there is more inedyaliindustrial mining than in artisanal
mining. We also find that gold exploitation increases sclaoopouts.

To estimate the effects empirically, we use microdata frausehold survey€snquéte Burk-
inabeé sur les conditions de vies des ménag&CVM 2003, andEnquéte intégrale sur les condi-
tions de vies des ménag&dCVM 2009) as well as administrative data. The 2003 sunaers
a period where the formal gold extraction was in its infancg the 2009 survey spans the period
of the gold resource boom. The use of the two data sets enaldeseessment of the extent to
which the gold boom has contributed to improving living stards. Our method consists of com-
paring the outcomes of two groups. The first group napredlucing departments composed
of departments (or municipalities) in which there is goldragtion and the second group, the
non-producing departmenggse those without gold extraction.

Our empirical findings show that gold exploitation may hedducing poverty and increasing
average income. This suggests that a policy supportingagaidction could lead to better average
living standards in Burkina Faso. Although the effects agumality, schooling and child labor are
not clearly proved, there are good reasons to believe thdiegploitation may increase inequality
in Burkina Faso. It may also have a negative effect on schgand may have scaled up child
labor in gold mining sites. Therefore, a policy supportirdgdgextraction should be paired with
programs or strategies to prevent negative outcomes swetrasning inequality, school dropouts

and child labor.



1 Introduction

1.1 Context of the study

Burkina Faso is a landlocked country and one of the pooresttdes in the world. According
to the 2015 Human Development Index report, Burkina Fasanked 183rd out of 188 countries.
Poverty is still pervasive in the country. Indeed, it is mstied that 51% of Burkinabe were poor
in 2003 and 47% in 2009 (World Bank 2013). The majority of deagepend on agricultural
activities and more than 75% of the population are stillngyin rural areas. Agriculture is a
core sector of the economy and the authorities attemptedctease productivity in this sector
by improving the irrigation of land. However, only 10% of thwas reached by these irrigation
initiatives. As a result, the country is struggling to findhet way or resources for its economic
development.

Burkina Faso is endowed with natural resources includidd.gsince 1960, small-scale and
artisanal gold mining has been developed. To date, howtheerevenues from artisanal mining
appear insufficient to initiate sustainable economic dgwalent. Because of this, in 2007, the
country implemented three projects and launched manymefartended to increase gold revenue
and so to lead to poverty reduction. These projects aim taawgpthe cadastral plan and the
financial management of mining activities, to strengthealsstale mining, to regulate artisanal
mining and to create a statistical database for monitohegffects of mining on the environment
(MME 2013). The major reform is the revision of the 2003 Mimi@ode to attract foreign direct
investments in gold mining sector.

As a result, four commercial mining licenses and sixty nix@@ration rights have been given
in 2007. While no large-scale mining industry existed in20@ere were five industrial mines in
2008. This has led to the gold mining boom observed since ,28@King gold the main product
of exports and the main source of economic growth. At the dr@Da5, eight industrial mines
have been producing gold which include Taparko, Youga, M&®muenega, Inata, Essakane,
Belahouro and Bissa-Zandkom. The State is the main bengficiayold mining. The revenues

from gold are entirely going its coffers. Since 2010, theeyowment transfers 20% of the mining



land taxes levied on mining companies to departments andngghat host a mining activity.
Producing departments receive 90% of the amount and thedealegions receive 10%.

Although, gold exploitation has certainly contributed tulst the economy the last five years,
it also has negative impacts. Adults as well as children ageating periodically towards mining
areas. One consequence of those internal migrations i®tn sonflicts between migrants and
local people (Cote 2013a). Another consequence is chilaklddany primary school students as
young as six are abandoning schools for artisanal minimg.siVhether industrial or artisanal,
gold mining negatively affects environment and can poédigthave health-related problems for
the populations close to mining sites. The often listed eoms are the deforestation, the degra-
dation of soil and the pollution of soil and water.

The necessity to contribute to local development and tcesme the social benefit from gold
exploitation has resulted in new amendments in the minimig @ 2015 that oblige companies to
increase local employment and business opportunities dokiBabé. Companies are also com-
pelled to contribute to building social infrastructurestsas roads, schools and health facilities for
local populations. In order to fight against child labor itisanal mining sites, the 2015 Mining

Code includes articles that provides for penalties forcclabor law violations.

1.2 Research questions and objective

The so-calledesource curseefers to a situation in which abundant natural resourcesodo
help raise living standards of populations. This is a mwegearched topic in the economics liter-
ature. Most studies have focused on the relationship betteeabundance of natural resources
and income inequality or income growth in a macroecononaimfwork (see for example Leamer,
Maul, Rodriguez, and Scott (1999), Fum and Hodler 2010 angyrd&is and Gerlagh 2007).
Mineral resource abundance as well as exploitation of ahtesources has been found to have
a negative correlation with long-term economic growth. étstudies based on a cross-country
analysis report some more nuanced results (see for exaraplerB and Papyrakis 2014).

In the case of microdata, the literature has focused on the Ibetween natural resource

extraction and poverty and inequality. The main findingsggsg) that industrial mining is likely



to be more associated with poverty exacerbation whilearéisand small-scale mining has a
positive effect on poverty reduction. According to Gamu, Rilon, and Spiegel (2015), this
is due to the fact that industrial mining generate fewer @ymlent opportunities than artisanal
and small-scale mining. The existence of various empisgtiadies provides some insights on the
relationship between extractive mining and poverty. Haoavelrttle evidence is focused on low
income countries and particularly Burkina Faso which eigrexred a gold boom since 2007.

Does this gold boom impact the living standards in Burkinad@a The main objective of
this research is to investigate how the gold boom has atfestieioeconomic outcomes including
poverty, inequality and expenditure. This is important foticy makers to improve the living
standards of the population. Furthermore, this researaimmes the impact of the gold boom on
schooling and child labor which were little-discussed wesstigations of the resource curse.

Empirically, we find that areas hosting a gold extractiondlaetter average living standards in
terms of poverty rates and household expenditures thandbenterparts without gold exploita-
tion. Although the effects are not statistically significam inequality, it is robustly positive.
We also propose a theoretical model to assess the effectidfegploitation on some outcome
variables. Results are generally consistent with the aogbiiindings.

The rest of the paper is organized as follows. Section 2 ptesebrief literature on natural
resources. Section 3 describes the situation of gold exion in Burkina Faso. In Section 4,
we develop a theoretical model followed by an empiricaltetyg to assess the effects of gold
exploitation on the outcomes. We also describes the datetioBeb presents the findings and

Section 6 concludes.

2 Literaturereview

The link between natural resources and economic perforengrextensively discussed in the
literature. While one trend of that literature has desdieegative impact of natural resources,
mainly under the hypothesis of Dutch disease (Sachs andénvaf®l, Davis and Tilton 2005,
Mogotsi 2002, Corden and Neary 1982, Karl 2004) or under tbeergeneral concept of resource



curse (Collier and Hoeffler 2000, Ross (2004), Leite and Vieian (1999)), the other has argued
that natural resource exploitation should not harm econ@®termann, Guzman, and Tilton
2007, Davis 1995, Stijns 2005, Torvik 2001, Gylfason 200I).general, the result depends
on the indicator used to assess economic performance, meommlicy, and the institutional
environment under which the economy is led. The findings nigyificantly vary if we consider
average income, schooling, child labor, poverty and inBtysovestment, infrastructure creation,
or social stability as economic performance indicatoost of the studies have found that natural
resource booms are a source of income increases. But thef edftcts is generally undermined
by lower schooling and an increase in child labor. For instarsantos (2014) shows that gold
boom increases child labor and decreases school attenda@okmbia. In the same vein, Kruger
(2007) finds that a coffee boom led to higher child labor afbetdropouts particularly for poor
households in rural Brazil.

Goderis and Malone (2011) used a theoretical and empinedy/sis to examine the effect of
resource exploitation booms on income inequality. In treothtical model, they consider two
types of labor (skilled and unskilled) and two productiortees (traded and non-traded) with
a CES utility function. Theoretically, the paper finds thesaurce exploitation should reduce
income inequality in the short term if the non-traded sewontensive in unskilled labor. This
finding is confirmed by empirical analysis. Howie and Atakinan(2014) apply Goderis and Mal-
one (2011)’s theoretical findings to assess empiricallyeffext of resource exploitation boom on
income inequality. The paper finds that resource booms dser@equality, and that institutional
quality and public health programs play an important roléhiat reduction. Using district-level
data from Peru, Loayza, Alfredo, and Rigolini (2013) findttigning activity leads to an increase
in household consumption, and a decrease in poverty atetatly rates. However, this positive
effect is mitigated by an increase in consumption inequalih the same country, Aragon and
Rud (2013) observed that gold exploitation increases Ie@lincome even though this is comes
along with an increase in the local price of non-tradabledgod-isher, Mwaipopo, Mutagwaba,

Nyange, and Yaron (2009) examined artisanal mining (spedl§i gold and diamonds) in Tan-

1For a more complete survey on the literature about natusaliees and the economy, see van der Ploeg (2011).
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zania. They show that the sector contributes to povertyatesiuinside the population of mine
workers. However, because of the non-regularity of the mgractivity, it may lead to insecure
standard of living. The effect of artisanal mining may besdtl by the formal (industrial) min-
ing. This is the case in Burkina Faso where the positive imp&artisanal mining on poverty
reductions is enhanced by the effect of formal mining onastfiructure creation. This is shown
in an IMF country report of July 2014 (IMF 2014). Fum and Had2010) introduced ethnical
aspect in the analysis. The result is that natural resongasitation leads to civil conflicts and
ends up with increase in income inequality if the populai®ethnically polarized. However,
if the population is ethnically homogeneous, natural resesireduce income inequality. With
cross-sectional data on different countries around thédwbeamer, Maul, Rodriguez, and Scott
(1999) concluded that the use of natural resources delaysinalization and reduces the size
of high-educated population because workers are attrégtelle natural resources sector which
does not require qualified labor. Pegg (2010) seems to fingpposite result in Botswana where
diamond has a positive effect on education (size of edugadpdlation), savings and infrastruc-
ture creation, even if the country is still struggling to elisify its economy. Ge and Lei (2013)
used a multiplier decomposition method and the social agoog matrix of China and showed
that, in terms of income increase and poverty reductionjngiactivity contributes significantly
to economic performance. However, this positive impactaesaeneficial to the high and middle
income class than the low income households. Buccellatdviackiewicz (2009) stressed the ef-
fect of corruption on natural resource benefit. In their pdpe authors considered the case of oil
and gas in Russia and mentioned that natural resourcesolééghier average incomes. However,
because of corruption and weak economic institutionsjtiziease in income goes hand-in-hand
with larger inequality. Papyrakis and Gerlagh (2007) usagigregated state-level data for the US.
They find that resources abundance has negative impactsestriment, schooling and openness.
However, in the presence of good institutions, efficienieenic policies and planning, resources

exploitation may still be beneficial. In developing coues:i artisanal mining may lead to some

2See Karl (2004) who mentioned a similar result with oil exqattion. Indeed, the earlier stages of oil boom are
characterized by an increase in per capita income, employrate, and infrastructure creation. But after a while,
this good economic performance is mitigated by the incapaéithe country to diversify its economy.
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gender-based social problems. Indeed, on the mining silesagd young women are exposed to

sexual harassment, violence, exploitation, infectiogeases, etc., (Werthmann 2009).

3 Gold exploitation in Burkina Faso

Burkina Faso has been producing and exporting gold sinc@. X86ld mining became a major
sector in the country during 2007-09 given the quantity poedl and the revenue it generated
when world gold prices rose substantially. During the 1988e “Bureau des Mines et de la
Geologie du Burkina” (BUMIGEB), with the support from the Yié Bank, identified several
potential gold mine sites. As of 1991, the country had a ngrpolicy. Liberalization of the
mining sector began with the adoption of the Mining Code i87.9This code was revised in
2003 and 2010. A new Mining Code was adopted in June 2015.e3i885, the country has
engaged in an aggressive mining promotion policy with tlganization of annual days of Mines
(PROMIN). The combination of all these factors explainsrtiiring boom observed since 2007.

Between 2007 and 2010, seven gold mining companies camepetation. Gold production
multiplied by thirtyfold between 2007 and 2010. The countrge to the rank of third gold pro-
ducer in the West Africa region as of 2015. Burkina Faso i#tiiean country where the increase
in gold exploration expenditures has been the most impoiriaecent years. Ranked 8th in 2009,
Burkina Faso became the first African country in 2011 in teofnspending on gold exploration.
Indeed in 2012, there were more than 80 gold deposit exjboratojects, among a total of 250
in all Sub-Saharan Africd.The boom in the gold mining sector also coincides with thedase
in gold prices on the international market. Those priceseased by over 450% between 2003
and 2011, reaching $1,895 per once during 2014.

Over the period before 2007, the quantity of gold producdslirkina Faso remained low and
never exceeded 2 toAsErom 0.7 ton in 2007, the production jumped to 5.4 tons in 2088re
than seven times the 2007 production. In 2009, gold prodnatias 12.1 tons. This represents an

annual increase of more than 100%, and thereby brought Bafkaso into the top five African

3See for instance KPMG (2013).
4See Conseil Economique et Social (2012).
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countries gold producers. In 2014, the country is the folampest gold producer in Africa (after
South Africa, Ghana and Mali) with approximately 36.1 tofgold extracted and has a great
potential to increase its output.

Despite the fact that the opportunities for direct emploghie gold mining industry may be
limited due to high-skill labor and the capital intensiveura of gold mining, the increase in the
production of industrial mining has led to a significant &se of labor supply within the mining
sector. Between 2008 and 2009, the number of permanentijeated by gold mining companies
has grown nearly twofold, from 1,725 people to 3,317 peophes number reached 5,535 people
in 2012 of which 3,698 are Burkina Faso natiorrals.

The main concern remains the huge gap between the wagesiafialatand non-nationals
due to the difference in skills and qualifications. For exiEmm the Kalsaka gold mining, the
payroll for 345 national workers is estimated at 80 millioRACfrancs per month whereas it is
68 million CFA francs for 21 expatriates. Nonetheless, stdal companies contribute to job
creation through indirect and induced jobs generated bplgrp to mining operations (See for
instance, IFC 2009 and World Gold Council 2015).

It is also well-known that artisanal and small-scale mirgegerate more jobs than large-scale
mining (see for instance Gamu, Le Billon, and Spiegel 201B)he case of Burkina Faso, the
increase in the number of people working in artisanal andissoale gold mines is driven by the
presence of significant gold deposits and gold discoverys&mal and small-scale mining sector
accounts for more than 1 million people exploiting gold (€eih Economique et Social 2012).
Significant gold reserves also have led to the emergencegd-kcale industrial companies in
Burkina Faso.

Besides, gold exploitation can positively affects the gapon wellbeing through social direct
investments from companies. In Burkina Faso, those investsrhave helped improve access to
some basic and social infrastructure and services paatiguh some mining areas. Although they
are not judged sufficient, they include schools, healtherentvater, roads and electricity (Cham-

bre des Mines du Burkina 2013 and Ouedraogo 201Hpwever, gold exploitation could also

SThese data are obtained from the Ministry of Mines and Energy
5When completing the paper, we learn that the Government dssioned the Parliament to investigate a bit
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affect the population wellbeing negatively. For instantmay lead to environmental degradation
and pollution of water.

Gold mining revenues are substantial. For example, in 2@ production of gold con-
tributed to 806 billion CFA francs in earnings from expoidatwhereas it was 437 billion CFA
francs in 2010. This last amount represents 67% of expouevahd 9.8% of GDP. The contribu-
tion of mining companies to the government budget was 12ibiCFA francs in 2011 and 46.5
billion CFA francs in 2010. With the falling prices on the énbational market, the contributions
of gold to the government budget fell from 191 billion CFAris in 2013 to 168 billion francs
CFA in 2014, representing a 12% reduction.

Small-scale mining operations that are often unregisté@ed sometimes illegal) have ac-
counted for a significant amount of gold production in Afrimefore the advent of reforms which
increased the presence of large multinational companiesi@8ank 1992). In Burkina Faso be-
tween 1986 and 1997, small-scale artisanal mining produaatias 12 tons while the production
from large-scale mines was 14 tons. But currently, in sdita@number of miners involved in ar-
tisanal production, the production is no longer significamieed, in 2012, artisanal gold produc-
tion accounted for only 3% of the total production. Many drbakinesses are operating without
a license and with rudimentary equipment (ITIE-BF 2014)il€Ckabor is particularly prevalent
in artisanal production, and this has potentially negaitwplications for children’s schooling.
Besides, the other adverse effects of artisanal extraetierenvironmental degradation, health-
related challenges and confliéts.

Despite the gold boom in Burkina Faso since 2007, the carttab of the sector to poverty
reduction could be judged to be low than expected. This stgdkat the management and re-
distribution of the resources from gold exploitation in Bma Faso remains a problem. For the
social benefit from gold exploitation, the new Mining Codejpiid in June 2015 provides: 1. The

introduction of royalties on the extracted value (ad vaioyr&% that will lead to the development

more the social responsibility of mining companies.

http://www.burkina-emine.com/?p=3168&lang=fr visited October 3rd, 2015.

8See for instance Cote (2013b). Given the lack of informatiomare unable to take into account these variables
in our estimations.
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of local communities; 2. A corporate income tax; and 3. A taxrecome from securities which
increases to 6.3%. As well, a local development fund is éstedd for the improvement of local
communities and the fight against environmental degradafiais is given by Articles 26-28 of
the new Mining Code of 2015.

4 Methodology

Our methodology is based on two main components. First, welde a theoretical model to
assess the impact of gold exploitation on a set of sociognanoutcomes. Second, we follow an

empirical strategy to estimate this impact using microdiata Burkina Faso.

4.1 Theoretical Mode€

The starting point is by modeling the representative hooisketitility inspired from (Soares,
Krueger, and Berthelon 2012). In this model, we considepaesentative household of the de-
partment. We also assume that the household has one adult and onaudilts utility function

is given by
Ui(CZ‘, hz) = IHCZ‘ + 51n hia with o; > 0 andﬁ > 0. (l)

wherec; is the household’s consumption ahgis the human capital of the child. We assume
thatq; is a random variable with meain One unit of consumption is diversely valued over the
households’ population. For simplicity we abandon the stipti. The human capital is produced

according to the technology
h=Aely'™, with0 <y <1, (2)

wheree,. is the time devoted by the child to schooling (time spent imost), andy is the adult’'s

investment in the child’s human capital. Actuallyrepresents the material costs borne by the

9For more details, see Conseil National de la Transition $201
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household, and that are required to produce the child’s huragital (equipment, tuition fees,
etc.). Let us consider the following notatiorisis the child’s labor supply, i.e., the time spent by
the child in mining activityf. is the total amount of time available for the chilg,is the adult’'s
labor supply in mining activityl,. is his labor supply in other activities than minirig s the total
amount of time available for the adult,. > 0 is the child’s wage in mining activity. As we can
observe in Burkina Faso, we distinguish two types of goldingractivity: artisanal mining and
industrial mining.w; > 0 andw, are the wages the adult respectively in the industrial ard th
artisanal mining activities, and,, > 0 is the adult’s wage in the other activities. We assume that

w, < w, < w;. We have

te=¢e.+1l. and t,=1,+1, 3)

We denote byl ; the indicator variable taking a value bff the department where the house-
hold is living is a gold producing departmeriy, is the indicator variable taking a value bff
there is an industrial production in the department wheeehtbusehold is living. We also assume
that the pricep of the commodityy is affected by the status of the department (producing or not

producing), i.e.,

p=pilp+p(1—-1p), 4)

wherep,; andp, refer to the price of the commodityrespectively in producing department and
non-producing department. Two facts may lead to changeunattn goods prices. First, gold
mining can induce population concentration in gold prodga@areas. This will increase demand
for goods and then will increase prices. In such a situgtiois greater tham,. In other words,
gold boom leads to higher inflation. Second, gold explatathay give the local authorities the
financial capacity to subsidize education good, andill be lower thanp,.° A summary of our

setup is as follows.

Utility function: u(c,h) = alnc+ fIn A+ ByIne. + (1 — ) Iny.

0we may also assume that the price of consumption goods ¥eoiasa producing to a non producing department.
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The household is subject to the following budget constraint

Budget constraintc+py+w.1pe. < w.lpt.+((w;lp, + w, (1 —1p,)) 1p — wy) la+w,t,.

We normalize the price of the consumption good to one.

The problem of the household is

max {alnc+ pInA+ pylne. + 5(1 —~v)Iny}

C,lc, ay

st c+py+wlpe. <wlpt.+ ((wilp, + we (1 —1p,)) 1p — wy)ly + wit,  (5)

e. <t (6)

To solve the problem we consider three different cases: tageerel, = 0, case2 where
1p = 1landlp, = 1, and cas& wherel, = 1 and1p, = 0. For any variablé” we denote by
Yo, Y11, andY7 its values respectively in cagecase2 and case. The results are presented in

— By 11
Table 1, wherd = T
Examining Table 1 we can see that (for given value of paramsetee outcomes depend on

wages distribution across departments. Specifically,halldutcomes are non decreasing func-
tions of wages, except child schooling which is decreasinghild wage. Indeed, salary increase
provides more revenue to households to consume more andebo®aend children to school. In
contrast, child wage is the cost of schooling. So, if therggtaid to children increases they will
prefer gold activity to staying in school.

Another result from the model is that, even if schooling dases with child wage it never
gets to zero. Whatever the context, children will go to s¢thddis is due to the importance of
education in the utility function (Cobb-Douglas) of the keholds.

As we mentioned before, the goal of this section is to use aeintodpredict the effect of
gold exploitation (industrial and artisanal) on some \aega of interest. Specifically, in the next
subsection, we discuss the effect of gold mining on childstihg (¢.), school good expenditure
(y), consumptiond), and inequality in the total expenditure (consumption seftbol good) across

households.

lplease see calculation details in Appendix A.
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4.2 Expected effects of gold exploitation

To study the theoretical effect of gold exploitation, weccdhte for each variable of interest
Y the difference between cadeand the other scenarios (cad@nd case3). Specifically, we
computeY; ; — Yq, Y10 — Yy, andY;; — Y74 (to compare artisanal and industrial mining). For
example, to find the effect of gold exploitation on consumptive compute; ; — ¢g, ¢1.0 — Co,
andc;; — ¢ . We also compare the industrial exploitation to the arasame by computing

Y11 — Y1 for each variable of interest. Details of calculations arappendix B.

Gold mining effect on child schooling time

Theoretically, children stay less in school when there Id gaploitation. In other words, gold
exploitation increases the school rate absenteeism asrgtugise a part of their time in working in
mining activity. Compared with the department with artslexploitation, children spend more
time at school in the department with industrial explo@ati This result is due to our assumption
that salaries of adults are higher in industrial mining thraartisanal mining. Therefore, because
the adults get higher income, they do not need to ask chilgremork. They are more able to
satisfy the household’s needs. However, if the child wageadow (in comparison with the other
wages) then we observe the same schooling time in gold proglgepartments as in the non

producing one. Figures 1 and 4 give an illustration of alstheesults.

Gold mining effect on school goods

The effect of gold exploitation on adults’ investment inldiuman capital is ambiguous. The
result depends mainly gm, (price of schooling goods in the non producing departmeand);
(price of schooling goods in the producing department)etfause of population concentration,
gold mining results in an increase in schooling goods ptilces parents will invest less in human
capital. However, with gold mining, local government coslabsidize education and decrease
the prices of schooling commodities. In such a case, invastsin human capital will increase.

Figures 5 and 6 give an illustration of all these results.
Gold mining effect on households consumption
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Theoretically, we find that gold exploitation has positiffeet on consumption. This holds
for both industrial and artisanal mining. However, indigdtmining increases consumption more
than artisanal exploitation does. Indeed, we assume thgé Wiea adult is higher in industrial
mining than in artisanal mining. Therefore, higher incomieves the households to purchase

consumption good¥

Gold mining effect on inequality in households expenditure

Although gold exploitation is source of increase in constiarpand school good it may ag-
gravate inequality in terms of total households’ expenditd he total expenditure of a household
is the total amount spent by that household in consumptionimschool good purchase. Both
artisanal and industrial mining may be source of inequadgravation. The result depends on
the wages distribution as illustrated in Figure 2. Spedlfics depends on the child relative wage
in mining (in comparison with the industrial mining wage ahe wage in the other activity).
Indeed, if the child wage is too lowu(. < Hi—zwm), gold exploitation is not source of inequality.
If child wage is fair Gi—iwx < w, < 9%“’1')’ artisanal mining is source of inequality. Finally, if
child wage is too highw(. > 9%“’2‘) both artisanal and industrial mining are source of ineigyal
aggravation, but industrial mining aggravates more inktyuat artisanal mining. We come to
this result for a simple reason. In our framework, the adutks full-time in any household,
regardless of whether or not the department is a producipgrtteent. Therefore, what makes
difference between households is the child work. Thus, iiflolvage is too low, the situation is
close to that of no gold production because no child will waflkchild wage is fair, the situation is
equivalent to artisanal mining situation, because no chilbwork if mining is industrial. Child
wage is not high enough to compensate for drop in utility duke$s schooling. In case of high
child wage, children will work and income is high and resuttsnequality. On the other hand,
the effect of child wage is also conveyed through schoolidjtaen human capital, not only from

income increase. Indeed, child wage is the price of a godwding) which is directly used in the

12Here, we consider that the price of the consumption goockisdime regardless of whether or not the household
is living in a producing department. We could suppose a cham@rice due to gold exploitation, and the result will
be ambiguous as we find for the school good.
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utility function through the production of education godd.other words, child wage is the cost
of human capital productions,. has an impact on the effect on inequality because of edurcatio
If human capital has no effect on inequality then inequaliily not depend onw,.. So, inequality
aggravation solely depends an because, in our model, there is human capital accumulatityn o
for children, not for adults who work full-time.

Even if gold exploitation has clear effect on some outcontegffect on welfare is ambigu-
ous as the effect on human capital is ambiguous. Mining allpeople to have access to today
consumption goods, but does not necessarily ensure hunpitalGccumulation for the future

generations.

4.3 Data

We gather data from different sources, microdata from hooisesurveys and administrative
data. The combining of different data sources is relevar§o reasons. First, in order to assess
the effect of gold exploitation on income disparities, trs® wf microdata appears to be more
appropriate. We rely on two nationally representative kbofd surveysEnquéte Burkinabe sur
les conditions de vie des ménageBCVM 2003, andEnquéte intégrale sur les conditions vie des
ménagesEICVM 2009). Second, while the 2003 survey covers a peribdre the formal gold
extraction was in its infancy, the 2009 survey spans theogeafter a remarkable gold resource
boom. This will enable an assessment of the extent to whiglléwelopment of gold mining has
contributed to improving local living standards.

Both surveys contain information on socio-economic chiaréstics, assets and consumption
on around 8,500 households. The two samples cover all thensegnd provinces of the country.
In fact, Burkina Faso is divided into 13 administrative mtg and 45 provinces. Each region is
composed of 3 provinces and each province has 7 departmersgeoage. The department is
the smallest administrative area recorded in the data. ffloennation related to gold extraction
is also available at the department level. We thereforeidenshe unit of analysis to be the
department. The 2009 sample contains 284 departments thaileof the 2003 contains 234

departments. However, we rely on the departments that anencm for both surveys, comprising
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201 departments. We construct a balanced panel datasetsd #01 departments for the two
periods 2003 and 2009.

Two types of departments are distinguished: producing tieats and non-producing de-
partments. The first group is composed of departments inlwgwéd exploitation existed before
2009. Non-producing departments are those which did ndtdrgsmining activities before that
time. Producing departments are not only those hostingsimi@ligold mining as it is in previous
studies (for instance, see Loayza, Alfredo, and Rigolirfi2@nd Zambrano, Robles, and Laos
2014) but also those with artisanal mining activities. Wetklis in order to account for both
artisanal and small-scale mining when estimating the impagold exploitation on population
living standards. Despite its low contribution in terms obguction, artisanal mining is still an
important phenomenon throughout the country. It is theeefelevant to take it into account in
the analysis.

We consider the departments which hosted artisanal mimdda which licenses have been
attributed to the holders to formalize small-scale miniotvéties. Because there are more than
200 artisanal mining licenses, we select only those liceasibuted before 2010. Finally, the
sample is composed of 45 producing departments of which arttepnts host industrial min-
ing, 156 departments are non-producing departments. Birggldepartments are considered the

treatment group and non-producing departments the cagrivalp!?

4.4 Empirical strategy

Our identification strategy relies on the assumption th&32@fers to a period before the
formal gold mining extraction. In fact, during that timeetgovernment reformed its mining law
in order to attract foreign direct investments in the goldteefor the purpose of developing a
large scale mining industry. As shown in Figure 3, the 2008 yes seen an increase in gold

production and is considered as a year of gold expansion.XyMeiethis source of variation in

3Following Loayza, Alfredo, and Rigolini (2013), we couldstinguish between three categories of departments:
producing departments in which there existed a gold exatioit before 2009, non-producing departments in produc-
ing provinces and non-producing departments in non-priodygrovinces. This approach is used in the Appendix
for the purpose of robustness checks.
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order to assess the effect of gold exploitation.

As one recall here, our objective is to estimate the impaaadfl mining exploitation on
outcomes, as denoted by ; — Y andYi, — Yj in the theoretical model. Precisely, we plan to
estimateF' (Y] — Y;) conditional on some retained set of covariates, and whgis simply the
value ofY whenl, = 1 andYj is the value ofY” when1, = 0. Thus, the objective here is to
assess the average effect of the rapid expansion in gokaltixin on some specific socioeconomic
outcomes in the producing departments.

The common raised problem with the impact evaluation stuidithe selection bias, and where
the treated group differs by their characteristics on th#robgroup. The other usual econometric
problem is the endogeneity that may exists when the exmanasriables are correlated with the
error term and especially the specific characteristics efaimalyzed entityyiz, the department
in our case. Different econometric approaches can be usesdtitnate such effect of boom in
gold extraction. According to the panel form of the data we, ulfference-in-differences (DID)
appears the most appropriate one. This econometric sgitificcan be simplified in one linear

regression model. Formally, our basic DID model is given by:

Yi =+t + B Xi + 0D; + 0t; - D; + uy, (7)

whereY; refers to a given outcome of departmeérguch as, the headcount ratio, the poverty gap,

the inequality index (for instance the Gini coefficient)e tbchooling rate and child labat; is a
binary time indicatorD; is a dummy variable that it is equal taf the department is producing
gold and0 otherwise;X; is a set of department characteristics (or covariatesyamepresents
the error terms. We assume that the error terfreze independent and identically distributed.

In this model,d is the DID estimate of the average effect of gold extractiarttee outcome
variable, the usual parameter of interest. The interceptfers to the constant effect for the
control group in 2003 and the coefficientis the time trend effect common to treatment and
control groupsJ is the effect of being targeted for the treatment while thetmes contains the
parameters of the covariates for the two groups.

As said above, a main concern in this analysis is that therttapats that produce gold could
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be different from the departments that do not produce gaiidlaa fact that this may be correlated
with the outcome variable. The main advantage of using tH2 mbdel is that it allows con-
trolling for time-invariant unobserved heterogeneity.cAaing Lechner (2010), there is no need
to control for all confounding variables in the case of DIRireation. However, it is based on
the key identifying assumption that the outcome variableroducing and non-producing depart-
ments would follow the same time trends in the absence ofgxtldction. This is often refers to
as the common trend assumption in the literature. Whilestieno formal test to directly verify
this assumption, it is common to test whether the time trémdise control and treatment groups
were the same in the period prior to the treatment.
When the vectolX includes variables that vary across both departments are] the linear

regression (7) can be rewritten as:
Yie = o + 9t + ' X + 0Dy + wiy, 8

whereY}; is the outcome variable of the departmeim yeart; «o; is a department fixed effect;

t is a binary time indicatorD;; = t x D, andu,, is the idiosyncratic error terms assumed to be
heteroscedasti¢. Because gold extraction present in one department cowdtafieighboring
departments, we use robust estimations clustered at treetdegnt level to avoid potential bias
in estimations of the standard errors. In this paper, we alyhe specification (8) as the main
econometric model.

As abovef is the DID estimate of the effect of gold exploitation on theemme variables. The
advantage of dealing with the specification (8) is that omeaiao consider the case of random-

effects (RE) estimation. The related model is given by:
Yie=a+7t+ ' X+ 0D; + 0Dy + e44, 9)

wheree; = n; + u;; andn; is a department fixed effect. Notice that in the case of the RE

YGaliani, Gertler, and Schargrodsky (2005) use a similaciipation based on municipalities to assess the effect
of the privatization of water services on child mortalityAngentina. Given that their analysis includes several year
they add a time fixed effect in the model.
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model, the set of covariates;; also includes all time-invariant characteristics not preeed in
(9). Although one can overcome the endogeneity bias due fttemnariables and potential
correlation between the department characteristics ame segressors by using the fixed-effects
(FE) model, the latter cannot be used to investigate thetaffea time-invariant variable whatever
this variable is of great policy interest or not. Nonethg)élse Hausman test can be used to test for
statistically significant differences in the coefficientstbe time-varying explanatory variables as
it is common in empirical work.

Yet, a major shortcoming of the standard Hausman test isitthatjuires homoscedasticity
and it cannot include time fixed effects. Therefore such adamsnot be used in the presence of
heteroscedasticity. Wooldridge (2010) proposes a regredmsed approach due to Mundlack
(1978) as an alternative to the standard Hausman test irsgsigpbetween an RE model and an

FE model. This is given by the following equation:

Yii=a+~t+ 8'Xy+0D; + 0Dy + N X; + uy, (10)

whereX; = (1/7) Y, Xu.

The equation (10) can be estimated by pooled OLS using clusbeist standard errors to
allow for heteroscedasticity. Testind, : A = 0 using a robust Wald statistic is a way to test
for the uncorrelatedness of the department fixed effects.folM@v the above approach in the
empirical analysis.

For a matter of robustness, we estimate the effect of goltbgapon on our set of outcomes
using the OLS model of Loayza, Alfredo, and Rigolini (2013his model is based on a cross-
sectional analysis where the outcome variables of 2003mai@tes in order to control for differ-
ences in department characteristics in 2003, prior to tketrging boom. The outcome variables

of 2009 are the main variables of interest. Formally, the ehcgdgiven by the simple regression:

whereY; is the outcome of department D; is a dummy variable that it is equal toif the
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department is producing gold and otherwise;X; is a set of department characteristics (or
covariates) which also includes the outcomes of 2003:amglthe error term. The parameteérs
the impact of gold exploitation on producing department pare to non-producing departments

in the same province.

5 Application and results

In this section, we present the results obtained from therg#ive statistics and the estima-
tions of our model. Table 3 describes the variables useddrethpirical analysis. In order to
ensure comparability between the two surveys regardingstienation of poverty rates and in-
equality, household per capita expenditure of 2003 surasybleen re-estimated using the poverty
map approact

All the variables are computed as the mean value of the dapatt The schooling variable is
the net primary school enrolment rate. Based on the offi@éihdion of child labor in Burkina
Faso, and in order to accommodate both the 2003 and 2009ysuwe consider children aged
from 6 to 14 for child labor. Table 4 provides descriptivetistacs of the outcomes variables.
Producing departments are likely to be less poor than nodywming departments. However,
they exhibit lower schooling rates and have a higher progoxf child workers compare to the
departments that do not produce gold.

In Table 5, we present some statistics related to covaridtbs reveals that producing de-
partments are, on average, of greater geographical simetkanon-producing departments. This
statistical regularity has been pointed out for the caseeofi By Loayza, Alfredo, and Rigolini
(2013). A simple mean-comparison test shows that the difiez is significant between producing
and non-producing departments regarding geographical &evertheless, our approach allows
us to control for this difference by including the area of tlepartment as a covariate.

The main results are presented in Tables 6, 7, 8 and 9. Thiaayxest displayed in Table

10 suggests the use of the RE model for all outcomes. Whileosoedasticity is not rejected in

15For more details related to this approach, see for exampt&eMBank (2013) and Elbers, Lanjouw, and Lanjouw
(2003).
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the case of schooling, the standard Hausman test also $sggedRE model as the appropriate
empirical strategy. This is also supported by the auxiltasf.

Some consistent findings emerge from theses tables. Riedtgadcount ratio and the poverty
gap respectively decrease by 8 percentage points and dpsgegpoints more in producing than
in non-producing departments. The average per capita dkpesis 12 percent higher than non-
producing ones.

Second, we do not find an effect of gold extraction on inedyualhd schooling except in
Tables 13 and 14 where we estimate the effect using LoayZegddl, and Rigolini (2013)’s
approach for the purpose of robustness checks. This mayaagpenewhat surprising in the
case of Burkina Faso, especially when considering the latsbme (schooling). The year 2013
registered a particularly sharp decline in the number ahpry school students — those who
attended the certificate of primary education exam (MEBA404 Moreover, an analysis based
on school dropouts show that this phenomenon is worsenedlbdyegploitation as the estimated
effect is positive and highly significant.

Third, the measured impact is positive and not significantiidd labor. However, the positive
impact is consistent with the observed increase in childdat mining sites. Indeed, the mag-
nitude of child labor in mining sites, especially in artishmining, is a real concern in Burkina
Faso. Significantly more than 100,000 children are emplay#ukese sites, according to UNICEF
(2014) estimates. Given that parents are primarily resptenfor their children education, a use
of mutual enforcement strategies including building krexge on child labor issues as well as
involvement of parents and children themselves could legubsitive results in the fight against
child labor. It would also be useful to include child labagugs in the primary school curriculum.

Fourth, the average per capita expenditure positivelyctdfechooling and negatively affects
child labor according to our results obtained in all tabl€kis is in line with our results in and
children themselves could lead to positive results in that fgainst child labor. It would also the

theoretical analysis. When parents get higher income, dloeyot need to ask their children to

16A recent investigation reveals that child labor is the mainse of not attending school in areas close to mining
sites. See for example Zerbo and Ouédraogo (2014).

26



work and accordingly, their children are able to spend mione &t school. be useful to include
child labor issues in the primary school curriculum.

Regarding covariates, geographic subdivisions captuyetid variable “proportion of areas
with plots” has always a significant effect on the outcomeaaldes. The result is robust to all
specifications estimated to date. Increased subdivisiisiassociated with improvements in
average living standards: less poverty, larger consumpti@her schooling rates and a lower
fraction of children engaged in child labor. The only draal#s that larger geographic subdi-
visions contribute to rising inequality. One might be teatpto interpret these results as “direct
effects”. However, the economic argument would requireast several channels through which
such effects operate. For instance, the increase in gdugrapbdivisions would lead to urban-
ization development and thereby economic growth and ppveduction. Regarding schooling
and child labor, the linkages are less perceptible. It is alsteworthy to report that in case of
an industrial mining (which usually occurs in rural areag)mpanies have the legal obligation
to relocate displaced populations in new subdivided ar@&ss contributes to improving basic
services and infrastructure in rural areas.

The area of residence also matters in this analysis. Exdelat kabor, the proportion of
people living in rural areas significantly affects the omeovariables with the expected signs.
This is consistent with the findings largely shared in stsidmoverty is a rural phenomenon and
inequality is less exacerbated in rural areas than in urbas.olhe average expenditure is lower
in rural areas.

Our analysis also allows us to confirm what is already poimgtdby Werthmann (2009) in
the case of Burkina Faso: the presence of women and girlsnmgsites which are frequently
represented by mefi.The findings of Tables 6, 7, 8 and 9 show that an increase inrthoption
of females in the department increases child labor. In otleeds, these findings seem to support
Werthmann (2009)’s argument.

Regarding the context of artisanal extraction in Burkinadsave think that there is need to

"This study based on gold mining focuses on informal andaaréismining and highlights the reasons that may
explain why women and girls are present in mining camps.
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regulate this activity, not only because of child labor dabdecause of the environmental degra-
dation, health-related challenges and conflicts that résarh gold exploitation. These adverse
effects could mitigate the positive impacts of gold exti@cion the average living standards of
producing departments. However, due to lack of informatiothe data, our analysis does not
take into account such limitations.

In the Appendix, we provide some results obtained with the@gch of Loayza, Alfredo, and
Rigolini (2013). They are presented in Tables 13 and 14. Gmame, producing departments
have better living standards than the other departmentgerlbeadcount ratio and poverty gap
and higher consumption. Except for inequality and the pig\gap where the effect becomes non-
significant, the results remain the same after the inclusfgarovincial dummies and even with
less covariates. As other robustness checks, we excludetfre panel data all the departments
that host industrial mining to restrict the sample to artedanining. The results are given in Tables
11 and 12. The effect is statistically significant on heaatoatio and expenditure respectively at
the 10% and 5% level. Artisanal mining may also contribut@toease households consumption.
Our findings in the theoretical model support this resulth8lgh, the effect on poverty gap is no
longer statistically significant at the 10% level when thegke is restricted to artisanal mining,

the signs of the coefficients of interest remain as expected.

6 Conclusionsand policy implications

This paper examines the impact of gold exploitation on gvatandard outcomes in Burkina
Faso. Using microdata from the 2003 and 2009 household wueued administrative data, our
results show that gold mining extraction has a positive ichpa average per capita household
expenditures. This is consistent with the theoretical ysigl Gold mining also contributes to
reducing poverty. The panel data and the used econometdelsiallow interpreting such effects
as causal. The theoretical model shows that gold miningezkates inequality and child labor
and has a negative effect on schooling. These expectatiens @onfirmed by the empirical

analysis, except the case of schooling. However, the etggweere not statistically significant for
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inequality, schooling and child labor. This can be expldimer alia by the nature of the units of
analysis and then the relatively low size of the sample.

The derived theoretical and empirical results in this stoidylight the effects of gold mining
boom. Gold extraction can help reducing poverty and inéngeaverage income. This suggests
that a policy supporting gold extraction could lead to bedteerage living standards in Burkina
Faso.

However, gold exploitation may increase inequality in BagkFaso. It may also have a nega-
tive effect on schooling and may have scaled up child labgoid mining sites or in areas close
to mining activities. The Government of Burkina Faso witke gupport of UNICEF and some
non-governmental organizations have already initiatetlienplemented several programs in the
most affected regions to get children out of mining sitese ®hjective is to encourage children to
return to school, to train those who have worked in mines arstipport young people in creating
small enterprises and income generating activities. Suwedisnres could contribute to increasing
school attendance. However given the magnitude of the phenon, challenges still remain. An
effort has been done by the Transitional Government to gthem enforcement of existing child
labor laws in both artisanal and industrial mining sitesdded, the 2015 Mining Code includes
articles that provides for penalties for child labor lawlaitons.

In order to prevent the negative outcomes which could unuoherie potential for poverty
reduction, a policy supporting gold extraction should begquawith programs or strategies against
worsening inequality, school dropouts and child labor.

For further research, it would be important to integratadremmental and health issues in the
empirical analysis if data are available. This would be d@ergsting and useful avenue given that
the resource curse literature has not yet explored thigtignas line with the environmental and

health challenges.
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Table 1: Results for the theoretical modek
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Table 2: Expected effects of gold mining

Interest variables The effect of mining

Schooling —
Consumption +
Education goods +

Inequality aggravation  + or No effect

31




A

Table 3: Definition of variables in the dataset

Outcomes variables Description

Headcount ratio Department poverty rate

Poverty gap Department poverty gap

Inequality Gini coefficient of the department

Average per capita expenditure Mean of per capita yearlgmrditures of the department
Schooling rate Net primary school enroliment rate (age@ §elars)

Child labor Proportion of workers aged 6-14 years

Covariates

Producing department*year Dummy variable = 1 if the depanininolds gold extraction in 2009
Producing department Dummy variable = 1 if the departmefttshgold extraction
Year Dummy variable = 1 for 2009 and 0 otherwise

Basic services and area characteristics

Proportion with access to drinking water Proportion of gedpcated less than 15 mn from drinking water

Proportion with access to food market Proportion of peoptated less than 15 mn from market for agricultural produce
Proportion with access to primary school Proportion of pedgpcated less than 15 mn from a primary school

Proportion with access to secondary school Proportion opledocated less than 30 mn from a secondary school

Proportion with access to health center Proportion of petiated less than 30 mn from a health service

Proportion of areas with plots Proportion of geographicdétibions

Log of area Logarithm of department area (in square kilorsgte

Proportion of rural area Proportion of people living in lureea in the department

Economic and demographic characteristics
Household head or spouse is self-employed Proportion cfdtmld heads or spouses who are self-employed

Experience food problems Proportion of households whorexpeed food problems during the year
Dropped for lack of ways Proportion of people who droppedddistchool because of lack of ways
Mining revenue Logarithm of the government transfer of minievenue to the department
Dropped out of school Proportion of people who dropped owstchbol

Economic situation of the household (HH)  Proportion of lehsdds who think their situation has improved
Average age of population Mean age of the department

Proportion of women Proportion of women in the department

Log of population Logarithm of the population of the departm

Source:EBCVM2003,EICVM 2009and administrative data from the Ministry of Mines and ERerg
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Table 4. Summary statistics of outcome variables

2003 2009

Producers Non producers All Producers Non producers All
Variable Mean  Std.dev. Mean  Std.dev. Mean  Std. dev. Mean .d8td Mean  Std.dev. Mean  Std. dev.
Headcountratio (%)  51.99 14.72 54.89 17.41 54.24 16.86 842.8 19.80 47.02 21.16 46.07 20.89
Poverty Gap (%) 18.96 9.34 21.15 9.89 20.67 9.80 13.48 9.57 .3515 9.97 14.92 9.89
Gini index 0.36 0.06 0.39 0.08 0.38 0.07 0.33 0.08 0.34 0.09 340. 0.09
Average expenditure 227,869 64,414 235,806 91,022 234,088,727 190,817 63,821 189,151 69,635 189,535 68,182
Schooling rate (%) 15.51 13.24 28.29 21.31 25.44 20.47 23.1319.01 37.28 27.75 34.01 26.63
Child labor (%) 53.26 26.83 44.44 27.31 46.41 27.39 68.34 217. 52.67 29.93 56.28 28.27
Observations 45 156 201 45 156 201

Source: Produced by the authors using the 2003-2009 datad@&t. stands for standard deviation.



Table 5: Summary statistics of covariates

Variable Producers Non producers All
Proportion with access to drinking water (%) 69.63 72.40 781.
(20.11) (23.09) (22.46)
Proportion with access to food market (%) 19.13 27.57 25.68
(18.49) (26.92) (25.50)
Proportion with access to primary school (%) 35.26 36.10 9B5.
(25.16) (27.38) (26.87)
Proportion with access to secondary school (%) 12.20 19.24 7.671
(19.69) (26.13) (24.99)
Proportion with access to health center (%) 24.73 35.13 032.8
(24.73) (32.69) (31.36)
Proportion of areas with plots (%) 10.84 11.85 11.62
(22.90) (23.55) (23.39)
Area (square km) 1,402 825.02 954.19
(1,014) (624.14) (767.10)
Proportion of rural area (%) 90.11 93.01 92.36
(23.03) (20.79) (21.32)
Household head or spouse is self-employed (%) 23.92 23.84 .8623
(20.00) (9.44) (9.55)
Experience food problems (%) 64.57 66.53 66.09
(21.82) (23.52) (23.14)
Dropped for lack of ways (%) 2.52 3.07 2.95
(3.00) (3.46) (3.36)
Mining revenue 329,818 96,144 148,459
(870,778) (477,950) (595,793)
Dropped out of school (%) 3.45 4.17 4.01
(3.43) (4.14) (4.00)
Household situation improved (%) 57.44 60.25 59.62
(20.95) (22.27) 21.99
Average age 20.97 21.25 21.19
(2.02) (2.19) (2.15)
Proportion of women (%) 51.12 51.66 51.54
(3.15) (3.84) (3.70)
Population 57,070 56,005 56,243
(31,955) (117,478) (104,548)
Observations 90 312 402

Source: Produced by the authors using the 2003-2009 datadést deviation in parentheses).
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Table 6: DID estimation

Headcount Poverty gap Gini Expenditure Schooling Chilebtab
DID -0.0851**  -0.0389* 0.0118 0.127** 0.0165 0.0272
Producing department -0.00339 -0.000166 0.00222 0.0125 .030@* 0.0181
Year of the survey -0.192***  -0.130***  -0.0786***  -0.0960* -0.0101 0.279***
Basic services and area characteristics
- Proportion with access to drinking water 0.103* 0.0413  04@6** -0.201**
- Proportion with access to food market 0.0469 0.0325 -AB03 -0.115*
- Proportion with access to primary school -0.0464 -0.0309 .0190 0.122* 0.0960***
- Proportion with access to secondary school -0.105 -0.0504 0.0187 0.142 0.158***
- Proportion with access to health center 0.0299 0.00493 000876 -0.00143
- Proportion of areas with plots -0.133***  -0.0608***  0.03%1* 0.340*** 0.178***  -0.231***
- Log of area -0.0341**  -0.0226*** 0.00305 0.0553***
- Rural area 0.185**  0.0814***  -0.0912***  -0.459***  -0.18*** 0.0942
Economic and demographic characteristics
- HH head or spouse and is self-employed -1.001***  -0.610*** -0.00648 1.679%** -0.132 0.856***
- Experience food problems 0.0331 0.0328 -0.00241 -0.0706
- School drop due to lack of ways 0.199 0.0640 0.0229 -0.439
- Mining revenue 0.00272 0.00190 0.00202**  -0.000102 04110
- Average age of population -0.00700 -0.00437* -0.00197 0666
- Log average expenditure 0.0224 -0.0152
- Dropped out of school 0.821*** -0.422*
- Economic situation of the HH 0.157***
- Proportion of women 0.802***
- Log of population of the department -0.0324*
Constant 1.004*** 0.529*** 0.484*** 11.75%** 0.00621 0.23
Observations 402 402 402 402 402 402
R? 0.250 0.271 0.286 0.496 0.408 0.304

Source: Produced by the authors using the 2003-2009 dabaisRestimations clustered at the department level.
* p<0.10, ** p<0.05, *** p<0.010
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Table 7: DID estimation with regional dummies

Headcount Poverty gap Gini Expenditure  Schooling  Chilabtab
DID -0.0790* -0.0362 0.0126 0.120** 0.0181 0.0347
Producing department -0.0150 -0.00436 0.000161 0.0135 020a. -0.00531
Year of the survey -0.190***  -0.131*** -0.0791**  -0.100** -0.0111 0.279***
Basic services and area characteristics
- Proportion with access to drinking water 0.0637 0.0203 0388* -0.133*
- Proportion with access to food market 0.0336 0.0289 -®2@05 -0.0997
- Proportion with access to primary school -0.0420 -0.0299 .0189 0.113* 0.127***
- Proportion with access to secondary school -0.0895 -3037 0.0210 0.113 0.148***
- Proportion with access to health center 0.0197 -0.000530 .00133 0.0225
- Proportion of areas with plots -0.150***  -0.0810***  0.048* 0.383*** 0.153** -0.154***
- Log of area -0.00580 -0.0115* 0.00572 0.0168
- Rural area 0.193***  0.0833***  -0.0894***  -0.458***  -0.18*** 0.106*

Economic and demographic characteristics

- HH head or spouse and is self-employed -0.995***  -0.613*** -0.00976 1.624%** -0.165 0.989***
- Experience food problems -0.0127 0.00713 -0.00674 -7.005

- School drop due to lack of ways 0.0646 -0.0138 0.00962 9.16

- Mining revenue 0.00272 0.00205 0.00189* -0.00115 0.00126

- Average age of population -0.00163 -0.00166 -0.00226  0@BA3O

- Log average expenditure 0.0665* -0.0735
- Dropped out of school 0.532** -0.409*

- Economic situation of the HH 0.15] ***
- Proportion of women 0.707**

- Log of population of the department -0.0329**
Region

- Hauts Bassins 0.0300 0.0220 0.00445 -0.000835  -0.103*** .04@0

- Boucle Du Mouhoun 0.00676 0.0292 -0.00747 -0.0487 -0.0585 0.00566
- Sahel -0.117%** -0.0264 0.00614 0.192%** -0.114%** -0.104**
- Est 0.123**  0.0832*** -0.00431 -0.189***  -0.0964*** -0.0716
- Sud Ouest 0.134**  0.0911*** 0.00829 -0.185%** 0.0280 a148

- Centre Nord -0.0945***  -0.0390*** 0.0181 0.217**  -0.09B3**  0.179***

- Centre Ouest 0.0444 0.0480*** -0.00154 -0.0925** -0.0109 -0.00158
- Plateau Central 0.0444* 0.0244* 0.00991 -0.0680* 0.0413 0.159***
- Nord 0.130***  0.0787*** 0.00636 -0.159%** -0.0571* 0.0357
- Centre Est 0.0946***  0.0637*** 0.00589 -0.133*** -0.0307 -0.0914**
- Centre 0.0539**  0.0741**  (0.0365*** -0.103** 0.0786 -06219

- Cascades -0.0524 -0.00471 -0.00601 0.0638 -0.0267 -0.020
Constant 0.725%*** 0.397*** 0.468*** 12.13%** -0.488 0.969
Observations 402 402 402 402 402 402
R? 0.398 0.411 0.297 0.618 0.473 0.407

Source: Produced by the authors using the 2003-2009 dabasRestimations clustered at the department level.
*p<0.10, ** p<0.05, *** p<0.010
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Table 8: Fixed-effects estimation

Headcount Poverty gap Gini Expenditure Schooling Chilebtab
Producing department*year -0.0835** -0.0368* 0.0112 a2 0.00717 0.0559
Year of the survey -0.199***  -0.129***  -0.0738*** -0.0817 0:00842  0.299***
Basic services and area characteristics
- Proportion with access to drinking water 0.0653 0.0107 0463 -0.130
- Proportion with access to food market 0.00568 0.0349 8800 -0.110
- Proportion with access to primary school -0.0333 -0.0316 .00817 0.118 0.100**
- Proportion with access to secondary school -0.0475 -0.033 0.0121 0.0639 0.136**
- Proportion with access to health center 0.0433 0.0104 0480 -0.0185
- Proportion of areas with plots -0.203***  -0.106*** 0.0352  0.466*** 0.132* -0.0890
- Rural area 0.0590 0.00348 -0.0850** -0.259 -0.188*** @05
Economic and demographic characteristics
- HH head or spouse and is self-employed -1.063***  -0.638*** -0.0438 1.751%** -0.158 1.179%**
- Experience food problems 0.0752 0.0417 0.0160 -0.0841
- School drop due to lack of ways 0.309 0.176 0.0763 -0.582
- Mining revenue 0.00222 0.00139 0.00128 -0.000403 0.00270
- Average age of population -0.00322 -0.00120 -0.000643 004p14
- Log average expenditure 0.0926** -0.0873
- Dropped out of school 0.603* -0.524
- Economic situation of the HH 0.206***
- Proportion of women 0.787*
- Log of population of the department -0.0565*
Constant 0.829*** 0.406*** 0.477*** 12.03*** -0.800 1.281
Observations 402 402 402 402 402 402
R? 0.218 0.263 0.251 0.551 0.300 0.331
Wald test for homoscedasticitp-{zalue) 0.000 0.000 0.000 0.000 1.000 0.000

Source: Produced by the authors using the 2003-2009 dakasRestimations clustered at the department level.

* p<0.10, ** p<0.05, *** p<0.010



Table 9: Random-effects estimation

8¢

Headcount Poverty gap Gini Expenditure Schooling Childtab
Producing department*year -0.0853** -0.0389* 0.0118 72 0.0156 0.0280
Producing department -0.00358  -0.000197 0.00222 0.0126 .0320* 0.0181
Year of the survey -0.194**  -0.130**  -0.0786***  -0.0923* -0.00954 0.280***

Basic services and area characteristics
- Proportion with access to drinking water 0.0984* 0.0394  .0436** -0.191**

- Proportion with access to food market 0.0417 0.0328 -@B803 -0.115*

- Proportion with access to primary school -0.0448 -0.0310 .0190 0.122* 0.0965***

- Proportion with access to secondary school -0.0979 -6.049 0.0187 0.131 0.155***

- Proportion with access to health center 0.0319 0.00532 006876 -0.00398

- Proportion of areas with plots -0.143**  -0.0640***  0.031* 0.360*** 0.173***  -0.227***
- Log of area -0.0335**  -0.0225*** 0.00305 0.0548***

- Rural area 0.177**  0.0786** -0.0912***  -0.443**  -0.18*** 0.0937

Economic and demographic characteristics

- HH head or spouse and is self-employed -1.012**  -0.613*** -0.00648 1.695*** -0.132 0.865***
- Experience food problems 0.0379 0.0332 -0.00241 -0.0712

- School drop due to lack of ways 0.202 0.0673 0.0229 -0.441

- Mining revenue 0.00272 0.00190 0.00202**  -0.000343 06310

- Average age of population -0.00645 -0.00416* -0.00197 0OD4@

- Log average expenditure 0.0289 -0.0169
- Dropped out of school 0.800*** -0.425*

- Economic situation of the HH 0.159***
- Proportion of women 0.799***
- Log of population of the department -0.0330*
Constant 1.000*** 0.528*** 0.484*** 11.76*** -0.0685 0.2B
Observations 402 402 402 402 402 402

Source: Produced by the authors using the 2003-2009 dabaisRestimations clustered at the department level.
* p<0.10, ** p<0.05, *** p<0.010



Table 10: Auxiliary test (Mundlak, 1978)

Headcount Povertygap Gini Expenditure Schooling Chilabtab

Wald forA =0 7.56 11.4 6.84 8.16 11.60 11.20
p-value 0.8185 0.4949 0.8680 0.7725 0.1699 0.1906
R? 0.2627 0.2868 0.2956 0.5056 0.4206 0.3211
Observations 402 402 402 402 402 402

Source: Produced by the authors using the 2003-2009 data.

39



18-

B
o>
T

!_.
~
T

Child school time (e.)

H
>
T

=== No gold mining
1= —— Artisanal mining
+= = Industrial mining

08
0

Child wage (w,)

Figure 1: Child schooling time as a function of child wagke setd = 1, a« = 3 = 0.5, t. = 2,
ta: 11wi :4|w(E :21p0 :pl = 1

40



45 T

= = No gold mining
L |— Atisanal mining
—— Industrial mining

35 B

3+ /
3 251 _

Variance of expenditure
ro
T
|

05 B

Figure 2: Inequality as a function of child wag#e setA = 1,a = 8 = 0.5, t. = 1,t, = 1, w; = 12,
Wy = 6,pg =p1 = 1.

41



Production (in tons)

12.5

0.5

0 2000 2003 2009  Year

Figure 3: Evolution of gold production between 2000 and 2009

42



References

ARAGON, F. M. AND J. P. RID (2013): “Natural Resources and Local Communities: Ev-
idence from a Peruvian Gold Mine&merican Economic Journal: Economic Poli&y
1-25.

BUCCELLATO, T. AND T. MICKIEWICZ (2009): “Oil and Gas: A Blessing for the Few.
Hydrocarbons and Inequality within Regions in Russiajifope-Asia Studie$1, 385—
407.

CHAMBRE DES MINES DU BURKINA (2013):Revue Annuelle

COLLIER, P.AND A. HOEFFLER(2000): “Greed and Grievance in Civil WaiVorld Bank

Policy Research Working Paper 2355

CONSEIL ECONOMIQUE ET SOCIAL (2012): “Expansion du secteur minier et développe-

ment durable au Burkina Faso: cas de I'exploitation awgifefech. rep.

CONSEIL NATIONAL DE LA TRANSITION (2015): “Loi No 036-2015/CNT portant code

minier,” Tech. Rep. Burkina Faso.

CORDEN, W. M. AND J. P. NEARY (1982): “Booming Sector and De-Industrialization in a

Small Open Economy.The Economic Journgd2, 825—-848.

CoOTE, M. (2013a): “Striking Gold in Burkina,” Working paper, Feg on Land in Africa.

(2013b): “What's in a Right? The liberalisation of goldmimg and decentralisation
in Burkina Faso,” Working Paper LDPI 25, The Land Deal Pdcditinitiative.

Davis, G. A. (1995): “Learning to Love the Dutch Disease: EvideRtem the Mineral
Economies, World Developmen23, 1765-1779.

Davis, G. A.AND J. E. TiLTON (2005): “The Resources Curs&atural Resources Forum
29, 233-242.

ELBERS, C., J. LANJOUW, AND P. LANJOUW (2003): “Micro-level Estimation of Poverty

and Inequality,Econometrica7l, 355-64.

43



FISHER, E., R. MwAaIPOPO, W. MUTAGWABA, D. NYANGE, AND G. YARON (2009): “The
ladder that sends us to wealth: Artisanal mining and powvextiuction in Tanzania,”
Resources Poligyd4, 32—-38.

Fum, R. M. AND R. HODLER (2010): “Natural Resources and Income Inequality: The role
of Ethnic Divisions,”Economics Lettersl07, 360-363.

GALIANI, S., P. &RTLER, AND E. SCHARGRODSKY (2005): “Water for Life: The Impact
of the Privatization of Water Services on Child Mortalitygurnal of Political Economy
113, 83-120.

GAMU, J., P. LE BILLON, AND S. SPIEGEL (2015): “Extractive industries and poverty :
A review of recent findings and linkage mechanismije Extractives Industries and
Society 2, 162-176.

GE, J.AND Y. LEI (2013): “Mining Development, Income Growth and Povertyskigtion:
A Multiplier Decomposition Technique Applied to Chind&esources Poli¢y38, 278—
287.

GODERIS, B. AND S. MALONE (2011): “Natural Resource Boom and Inequality: Theory
and Evidence,Scand. J. Econl13, 388-417.

GYLFASON, T. (2001): “Natural Resources, Education, and Economieldpment,”"Eu-

ropean Economic Revigw5, 847-859.

HowlE, P.AND Z. ATAKHANOVA (2014): “Resource Boom and Inequality: Kazakhstan as
a Case Study Resources Poligyd9, 71-79.

IFC (2009): “Study of the Yanacocha Mine’s Economic Impa€isal Report,” Tech. rep.,

The International Finance Corporation.
IMF (2014): “Burkina Faso,” Country report no 14 / 230, intational monetary fund.

ITIE-BF (2014): “Rapport de conciliation des paiements sesiétés miniéres a I'Etat et
des recettes pergues par I'Etat des dites sociétés poardiee 2012,” Tech. Rep. Moore
Stephens LLP.

44



KARL, T. L. (2004): “Oil-Led Development: Social, Political, drEconomic Conse-

guences,Encyclopedia of Energy.

KPMG (2013): “Analyse du partage des bénéfices des actiaitéferes au Burkina faso,”

Tech. rep.

KRUGER, D. (2007): “Coffee production effects on child labor andaaling in rural

Brazil,” Journal of Development Econom|@&2, 448—-463.

LEAMER, E. E., H. MauL, S. RODRIGUEZ, AND P. K. SCOTT (1999): “Does Natural
Resource Abundance Increase Latin American Income Ingg@ialournal of Develop-

ment Economig$9, 3-42.

LECHNER, M. (2010): “The Estimation of Causal Effects by DiffererioeDifference
Methods,”"Foundations and Trends in Econometrids 165—-224.

LEITE, C. AND J. WEIDMANN (1999): “Does Mother Nature Corrupt? Natural Resources,
Corruption, and Economic GrowthMF Working Paper WP/99/85. International Mon-
etary Fund, Washington, DC.

LoAYZA, N., M. ALFREDO, AND J. RGOLINI (2013): “Poverty, Inequality, and the Local

Natural Resource Curse,” IZA Discussion Paper 7226.

MEBA (2014): Annuaire statistique de I'éducation nationale 2013-20Ministere de

I’éducation Nationale et de I'Alphabétisation, Burkinessba

MME (2013): “Politique sectorielle des mines 2014-202%¢h. rep., Ministere des Mines

et de I'Energie, Burkina Faso.

MogGoTs), |. (2002): “Botswana’s Diamonds Boom: Was There a DutcleBs®?”"South
African Journal of Economi¢c¥0, 128-155.

MUNDLACK, Y. (1978): “On the Pooling of Time Series and Cross Sectiata) Econo-
metricg 46, 69—-85.

OUEDRAOGO, R. (2011): “Analyse Economique du secteur des Mines, IRamsvreté et
Environnement,” Tech. rep., PNUD-PNUE.

45



PAPYRAKIS, E. AND R. GERLAGH (2007): “Resource abundance and economic growth in

the United States European Economic Reviewl, 1011-1039.
PARCERO, O.AND E. PaPYRAKIS (2014): “Income Inequality and the Resource Curse,” .
PEGG, S. (2010): “Is There a Dutch Disease in BotswanB@sources Poligy85, 14—-19.

PETERMANN, A., J. |. GUzZMAN, AND J. E. TiLTON (2007): “Mining and Corruption,”
Resources Poligyd2, 91-103.

Ross M. L. (2004): “What Do We Know About Natural Resources andilGVar?” Jour-
nal of Peace Researchl, 337—356.

SACHS, J. D.AND A. M. WARNER (2001): “ The Curse of Natural ResourceBjiropean
Economic Reviey5, 827—-838.

SANTOS, R. (2014): “Not all that Glitters Is Gold: Gold Boom, Childabor and Schooling
in Colombia,” Working Paper 31, CEDE.

SOARES, R. R., D. KRUEGER AND M. BERTHELON (2012): “Household Choices of Child
Labor and Schooling: A Simple Model with Application to Bildz Journal of Human
Resources47, 1-31.

STIINS, J.-P. C. (2005): “Natural Resource Abundance and Econ@roeth Revisited,”
Resources Poligy80, 130-170.

TORVIK, R. (2001): “Learning by Doing and the Dutch Diseadgjjropean Economic Re-
view, 45, 285-306.

UNICEF (2014): “Report of the field visit to Burkina Faso by Mbers of the Bu-
reau of the UNICEF Executive Board, 26 April to 2 May 2014, iking Paper
E/ICEF/2014/CRP.25.

VAN DER PLOEG, F. (2011): “Natural Resources: Curse or Blessingi®irnal of Economic
Literature, 49, 366—420.

WERTHMANN, K. (2009): “Working in a boom-town: Female perspectivegoid-mining

in Burkina Faso,Resource Policy34, 18—-23.

46



WOOLDRIDGE, J. (2010):Econometric Analysis of Cross Section and Panel Dakee MIT

Press.

WORLD BANK (1992): “Strategy for African Mining,” Working Paper 181.

(2013): “Burkina Faso Poverty Trends and Profile 20082 0Working paper.

WORLD GoLD CouNCcIL (2015): “The social and economic impacts of gold mining tie

rep., Maxwell Stamp PLC.

ZAMBRANO, O., M. ROBLES, AND D. LAOS (2014): “Global boom, local impacts: mining
revenues and subnational outcomes in Peru 2007-2011,"iW¢gpRaper IDB-WP-509.

ZERBO, A. AND F. OUEDRAOGO (2014): “Etude sur les impacts socio-économiques du

secteur minier au Burkina Faso,” Tech. rep., Ministére dasblet de I'Energie.

47



A Resultsof thetheoretical model

The optimal value fol, is straightforward. If(w;1p, +w, (1 —1p,))1p — w, > 0 then

la = tq, and if (w;1p, +w, (1 —1p,))1p — w, < 0 thenl, = 0. The Lagrangian of the
problem (6) is

L=alnc+ InA+ fylne.+ (1 —7)Iny
+ )\ ['LUC]_Dtc -+ ((wi]-DI —|"LUa (1 — ]_DI)) ]-D — 'LUJ;) la +tha

—c—py —wlpe.] + p(t. — e.) (12)

The first order conditions are:

08 oy (13)
Jdc ¢

Z—QZLI_”—A}):O (14)
Y y

agzél_mgﬂ—uzo (15)
Oe. €

Let’s considen, > 0. Soe. = t.. From (13) and (14) we find that = 5%—?)0. Using the first
constraint which is bounded, we can find that

a[((wilp, + wa (1 = 1p,)) 1p = Wa) la + Wat,]
a+f—pBy

CcC =

(16)

We can then findy, ¢, ¢1.1, Yo, y1.0, @andy;.1. We then find the expression pffor each of the

three cases we consider, i@, /t1.0, andu, ;. We have

po =050 an

Lo = ? o (OA + 5 - 57) We (18)
c Wyt,

g = ? . (O[ + 6 - 67) We (19)
c wita
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po > 0if we < Otew, andpyy > 0 if we < G2w;. So, depending on the values of the

parameters, we can easily identify the solutions that did.va

Let's now consideyp: = 0. So, we should have. < t.. We can solve the first other conditions

and check foe, < t..

B Predicted effect of gold mining

First case: w, > Gi—:wi
It is easy to find that., > e.,, > e., - Also, itis trivial to findc; ; > ¢;.
o — % <% + 1). We can check thae > 1if w, > 6w,
Depending on the prices, we follow the same procedure to eoep, y,.0, andy; ;. We can

show thaty; ; > y.0.
Second case: 0w, < w. < 0w,
We can prove thag; | > y1..
€co = tes €y o < tey @Ndee, | = t.. SO€., , < €0y, = €gp-
From our previous calculations, we have thaf > ¢, andc; 1 > «.

We can show thaﬁ > 1if

w, > ei—“wi + ’;— (1 - “’—) . (20)

C C wa
But (20) cannot hold because we are in the case wigre Hi—zwi. Sog—-g < 1.
Third case: w,. < Hi—ij
€coy = €c19 = €epq-
Co=Co<Ci1-

Y1.0 < Y1.1-
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C Gold exploitation and inequality in expenditure

The total expenditure is a random variable as it depends @grandom variable capturing
the importance of consumption for the household). We seethewariance of the expenditure
changes with gold exploitation. To that end, we use the Dmkghod by approximating the
expenditure as a function of. Let £, E{ , and E] , be the first derivative with respect toof
Eqy, E11 and E o respectively.Ey, E; and E; o stands for the total expenditure respectively in

no producing, industrial, and artisanal mining. We have

Var(Ey) = [E)|azs]’ Var(a). (21)
Var(Byr) = (B} | |aea)’ Var(a). (22)
Var(Eyo) = [E ylaal’ Var(a). (23)
First case: w, > Hi—jwi
By By
El, =0, fo = Wete +wyty), andE], = ———— (w.t, + wity) .
0 10 (a+ﬁ)2( ) 11 (a+ﬁ)2< )

Sincew; > w,, the proof ends.

Second case: 0w, < w. < 0w,

We have

By
(o + B)?

E(/) = 07 EiO = (wctc + wwta) ) andEi.l = 0.

From the equations just above we can find the result.

Third case: w,. < Gi—zwm

We have
Ey=Eio=FEj, =0.
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Table 11: DID estimation in case of no industrial mining

Headcount Poverty gap Gini Expenditure Schooling Childtab
DID -0.0779* -0.0333 0.0202 0.129** 0.0158 0.0357
Producing department 0.00690 0.00197 -0.000306 -0.001370.0312* 0.0146
Year of the survey -0.193**  -0.130***  -0.0809***  -0.102** -0.00876 0.281***
Basic services and area characteristics
- Proportion with access to drinking water 0.101* 0.0380 04g2*** -0.199**
- Proportion with access to food market 0.0573 0.0392 0.9024 -0.124*
- Proportion with access to primary school -0.0368 -0.0264 .0201 0.114* 0.0971***
- Proportion with access to secondary school -0.102 -0.0484 0.0272 0.158* 0.159***
- Proportion with access to health center 0.0252 0.00166 00535 -0.00267
- Proportion of areas with plots -0.140***  -0.0648***  0.02% 0.338*** 0.176***  -0.233***
- Log of area -0.0323**  -0.0215*** 0.00257 0.0504**
- Rural area 0.189***  0.0829***  -0.0901**  -0.461***  -0.18*** 0.102*

Economic and demographic characteristics

- HH head or spouse and is self-employed -0.994**  -0.606*** -0.0149 1.638*** -0.130 0.863***
- Experience food problems 0.0384 0.0325 -0.00381 -0.0735

- School drop due to lack of ways 0.273 0.117 0.0647 -0.527

- Mining revenue 0.00311 0.00208 0.00222**  -0.000215  042®

- Average age of population -0.00740 -0.00451* -0.00209 0O

- Log average expenditure 0.0263 -0.0144
- Dropped out of school 0.815*** -0.359

- Economic situation of the HH 0.144***
- Proportion of women 0.758**

- Log of population of the department -0.0264
Constant 0.986*** 0.521*** 0.492*** 11.80*** -0.0441 0.18
Observations 392 392 392 392 392 392
R? 0.251 0.272 0.293 0.499 0.406 0.304

Source: Produced by the authors using the 2003-2009 dabasRestimations clustered at the department level.
* p<0.10, ** p<0.05, *** p<0.010
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Table 12: Random-effects estimation in case of no industriaing

Headcount Poverty gap Gini Expenditure Schooling Childtab
Producing department*year -0.0779* -0.0334 0.0202 0.129* 0.0147 0.0363
Producing department 0.00671 0.00195 -0.000306 -0.001090.0324* 0.0146
Year of the survey -0.195**  -0.130***  -0.0809*** -0.0977> -0.00818 0.281***

Basic services and area characteristics
- Proportion with access to drinking water 0.0967* 0.0360 .04@2***  -0.190**

- Proportion with access to food market 0.0528 0.0398 0.9024 -0.124*

- Proportion with access to primary school -0.0372 -0.0270 .0201 0.116* 0.0974***

- Proportion with access to secondary school -0.0950 -@047 0.0272 0.147 0.155***

- Proportion with access to health center 0.0263 0.00175 00535 -0.00411

- Proportion of areas with plots -0.150***  -0.0681**  0.02% 0.356*** 0.171**  -0.230***
- Log of area -0.0317**  -0.0213*** 0.00257 0.0500**

- Rural area 0.182**  0.0801**  -0.0901***  -0.447**  -0.13*** 0.102*
Economic and demographic characteristics

- HH head or spouse and is self-employed -1.007**  -0.610*** -0.0149 1.658*** -0.131 0.871***
- Experience food problems 0.0417 0.0325 -0.00381 -0.0716

- School drop due to lack of ways 0.280 0.125 0.0647 -0.532

- Mining revenue 0.00309 0.00208 0.00222**  -0.000427  06XH

- Average age of population -0.00689 -0.00428* -0.00209 0®12

- Log average expenditure 0.0328 -0.0159
- Dropped out of school 0.797*** -0.360

- Economic situation of the HH 0.146***
- Proportion of women 0.755**
- Log of population of the department -0.0269
Constant 0.983*** 0.520*** 0.492*** 11.79*** -0.118 0.204
Observations 392 392 392 392 392 392

Source: Produced by the authors using the 2003-2009 dabaisRestimations clustered at the department level.
* p<0.10, ** p<0.05, *** p<0.010
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Table 13: Loayza etl. model estimations with provincial dummies

Headcount Poverty gap Gini Expenditure Schooling Chilebtab
Producing department -0.108***  -0.0480** 0.00631 0.142** -0.0883**  0.0889**
Headcount ratio in 2003 -0.101 -0.0819 -0.0579 0.106
Literacy rate in 2003 -0.208 -0.0774 0.180*** 0.440**
Proportion of areas with plots -0.258***  -0.127**  0.104**  0.608***
Log of area -0.00235 -0.00854  0.0277*** 0.0484
Log of rural population -0.000615  0.000577 0.00181 -0.@010 -0.0142**  0.0169**
Producing province -0.0678* 0.0691*
HH head or spouse is self-employed -0.124 0.280
Economic situation of the HH 0.0185 0.0998
Proportion of women 0.621 0.589
Log average expenditure 0.172**  -0.121**
Constant 0.707*** 0.286*** 0.0884 11.40***  -1.937**  1.48**
Observations 201 201 201 201 201 201
R? 0.475 0.475 0.417 0.583 0.142 0.110

Source: Produced by the authors using the 2003-2009 dagda$htwo columns do not include the provincial dummies.

*p<0.10, ** p<0.05, *** p<0.010
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Table 14: Loayza atl. model estimations with less covariates

Headcount Poverty gap Gini Expenditure Schooling Chilebtab

Producing department -0.0766** -0.0339* 0.0228* 0.140** 0.0598 0.0615
Headcount ratio in 2003 0.225*** 0.0754* -0.0932**  -0.449*

Literacy rate in 2003 -0.0889 -0.0501 0.0943** 0.196

Proportion of areas with plots -0.249***  -0.123**  0.0787*  0.555***

Producing province -0.0684**  0.0644**
HH head or spouse is self-employed -0.119 0.0882
Economic situation of the HH -0.0406 0.129**
Proportion of women 0.404 0.372
Log average expenditure 0.152***  -0.109***
Constant 0.453*** 0.161*** 0.326*** 12.05%*  -1.708***  1666***
Observations 201 201 201 201 284 284
R? 0.147 0.126 0.158 0.265 0.097 0.067

Source: Produced by the authors using the 2003-2009 dagda$htwo columns do not include the provincial dummies.
* p<0.10, ** p<0.05, *** p<0.010
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Figure 4: Child schooling time as a function of industrialggawe setAd = 1, o« = 8 = 0.5, t. = 2,
to =1, we.=1,w, =15, pg=p1 = 1.
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Figure 5: School goods expenditure as function of child wagesetA = 1, a = 3 = 0.5, t. = 2,
to =1, w;, =4, w, =2,pg =p1 = 1.
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Figure 6: School goods expenditure as function of child wagesetA = 1, a = 3 = 0.5, t. = 2,
to =1, w; =4, w, =2,pp =1, p1 =6.
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