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Artisanal��and��small�æscale��gold��mining��(ASGM)��has��become��part��of��the��livelihood��strategy��for��a��
large��part��of��the��rural ��population��in��Burkina��Faso.��This��interdisciplinary��and��exploratory��
research��on��four��mining��sites��in��the��Center��North��region��of��Burkina��Faso��investigates��the��impact��
on��soil��and��water��caused��by��the��widespread��use��of��mercury��and��cyanide��in��the��extraction��
process.��Hotspots��of��contamination��are��found��at��the��processing��and��tailing ��sites.��Further,��it ��
quantifies��the��health��burden��of��the��mining��community��due��to��cyanide��exposure.��The��results��show��
elevated��cyanide��concentrations��and��related��health��patterns��for��workers��exposed��to��cyanide.��
Finally,��the��socio�æeconomic��analysis��reveals��different��mechanisms��how��agriculture��and��ASGM��
activities��interact��at��the��household��level��and��how��labor��and��capital��is��allocated.��The��findings��
suggest��to��expand��development��support��from��a��predominantly��agricultural ��focus��towards��an��
explicit��livelihood��approach��that��includes��ASGM��reality.��This��includes��engagement��on��the��ASGM��
work��site��for��awareness��rising��in��health��and��environmental��issues��as��well��as��supporting��means��to��
more��effectively��and��sustainably��combine��mining��and��agriculture.������
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Figure��1:��Study��sites��in��the��Bam��and��Yatenga��Provinces��of��Burkina��Faso��
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Figure��2:��Livelihood��framework,��adapted��from��DFID��2000.��
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Figure��3:��Overview��of��the��geographical��situation��at��Alga.��Source:��Own��illustration ��with��satellite��
image��provided��by��Google��Earth��2017��CNES��/ ��Airbus.��
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Figure��4:��The��ASGM��site��Zomnkalga��a��year��before��the��gold��rush��and��the��same��location��in��the��
second��year��of��extraction.��Source:��Google��Earth��2017��CNES��/ ��Airbus.��
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Figure��5:��Sampling��scheme��with��the��categories��at��the��processing��sites��(black)��and��the��categories��
in��the��surroundings��(green).��
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Figure��6:��Comparison��of��free��cyanide��(soluble��cyanide)��concentrations��in��the��cyanidation��tailings��
of��the��four��investigated��cyanidation��sites��(total ��number��of��samples:��67).��
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Figure��7:��Relationship��of��an��aging��of��the��cyanidation��tailings��material��and��the��concentration��of��
free��(soluble)��cyanide��and��total ��cyanide.����
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Figure��8:��Total��cyanide��and��total ��mercury��concentrations��at��the��processing��sites��and��in��the��
surroundings��
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�� �t�v

����

�� n��
Single��

[%]�� Local��[%]��

Last��activity ��
agriculture��

[%]��

Siblings��working��
on��a��ASGM��site��

[%��(sd)]��

Siblings��working��in��
agriculture����

[%��(sd)]��
Children��
[number]��

Descending��
Site��

Permanent��worker�� 24�� 54.2�� 79.2�� 29.2�� 32.02��(23.83)�� 65.08��(29.89)�� 1.64��(2.44)��

Cultivating��worker�� 104�� 23.1�� 87.5�� 58.7�� 43.19��(26.41)�� 75.47��(25.76)�� 2.99��(3.41)��

Permanent��
Site��

Permanent��worker�� 65�� 29.2�� 58.5�� 41.5�� 34.7��(22.40)�� 64.13��(30.89)�� 2.09��(2.84)��

Cultivating��worker�� 44�� 36.4�� 45.5�� 70.5�� 47.51��(29.08)�� 75.72��(27.31)�� 1.66��(2.25)��

Total� � � �� �237�� 30.4�� 70.9�� 54.3�� 40.51��(26.05)�� 71.34��(28.31)�� 2.33��(3.00)��

Contingency��
Analysis/��
Kruskal�æWallis��
Test��

Exact��Fisher��Test� � � �15.476��p��
=��.006��

33.651��p��=��
.000��

15.567��p��=��
.001��

0.017�� 0.049�� 0.015��

Significance� � � �** �� *** �� ** �� * �� * �� * ��

CC� � � �.275��p��=��
0.002��

.351��p��=��.000�� .249��p��=��.001� � � �� � � � � �

Cramer�æV� � � �.203��p��=��
0.002��

.375��p��=��.000�� .257��p��=��.001� � � �� � � �� � � �� �

Table��5:��Socio�ædemographic��differences��between��cultivating��ASGM��workers��(CW)��and��permanent��
ASGM��workers��(PW).��
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��

���� ���� ���� Percentage��
supporting��

family ��
financially��

Contingency��Analysis� � � �� �Financial��support��
for��family����

[F��CFA/month��
(sd)]��

�<�Œ�µ�•�l���o�r�t���o�o�]�•�l��
�D���v�v�r�t�Z�]�š�v���Ç���h��

��
���� n1��

Exact��
Fisher��

Sig.�� CC��
n2��

�/�v�����‰�X��
�•���u�‰�o���•��

�^�]�P�X��

Lifecycle��
stage��

Descending��Site�� 128�� 78.1�� 1.65��
p=.443��

no� � � �� �85�� 25'282��(19'816)��
0�� *** ��

Permanent��Site�� 109�� 73.4�� 68�� 55'132��(54'395)��

Sex��
Male�� 209�� 81.3�� 25.09����

p��=��.000��
*** �� .331����

p��=��.000��
145�� 40'135��(42'160)��

0.001�� ** ��
Female�� 28�� 35.7�� 8�� 9'813��(16'729)��

Migration ��

Local��settled�� 96�� 69.8�� 12.59����
p=��.024��

* �� .211��
p=.073��

59�� 35'076��(32'081)��

0.013�� * ��
Non�ælocal��settled�� 41�� 68.3�� 23�� 22'131��(17'473)��

Local��mobile�� 72�� 88.9�� 57�� 44'377��(52'921)��

Non�ælocal��mobile�� 28�� 75�� 14�� 56'429��(46'675)��

Activity ��
rainy��
season��

Permanent��ASGM��
worker��(PW)��

89�� 74.2��
.939����

p��=.773��
no� � � �� �

58�� 55'759��(57'778)��

0.001�� ** ��
Cultivating��ASGM��
worker��(CW)��

148�� 77�� 95�� 28'042��(22'346)��

Activity ��dry��
season��

Digging/milling�� 100�� 82�� 10.11����
p��=��.079��

no�� ���� 69�� 33'442��(32'426)��

0.058�� no��
ASGM��service�� 76�� 78.9�� 58�� 46'672��(43'172)��

Selling��food/drinks�� 25�� 64�� 13�� 20'538��(18'693)��

Business�� 30�� 63.3�� 11�� 55'455��(82'142)��

Table��6:��Remittance��decision,��average��amount��and��nominal��factors��(n1:��all��respondents��
reporting��remittances;��n2:��respondents��who��also��reported��the��amount��remitted).��

����

���� Supporting��family��financially��
Financial��support��for��family����

[F��CFA/month]��

��

n��

�� �D���v�v�r�t�Z�]�š�v���Ç���h��

n��

Spearman�æRho��

��

Yes�� No��

�/�v���X���^���u�‰�o���•�� �^�]�P�X�� ���}���(�(�]���]���v�š�� �^�]�P�X��(n=180;��76%)�� (n=57;��24��%)��

Age�� 237�� 27.57��(8.85)�� 34.82��(11.42)�� 0�� *** �� 153� � � æ.010��p=.905�� no��

Number��of��children�� 223�� 1.85��(2.5)�� 3.8��(3.82)�� 0�� *** �� 141� � � æ.101��p=.233�� no��

Number��of��sites��worked�� 237�� 1.75��(1.06)�� 1.38��(0.7)�� 0.02�� * �� 153�� .198��p=.014�� * ��

Number��of��siblings�� 237�� 7.39��(4.59)�� 5.68��(4.17)�� 0.007�� ** �� 153�� .144��p=.076�� no��

Part��of��siblings��in��
agriculture��

237�� 69.61��(28.83)�� 77.81��(27.66)�� 0.066�� no�� 153� � � æ.189��p=.019�� * ��

Table��7:��Remittance��decision,��average��amounts.��
��
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Figure��11:��Spontaneous��answers��to��the��question��what��they��spend��their��money��on.��The��bigger��the��
font��the��more��frequently��it ��was��mentioned.��Investments��in��relation��to��agriculture��are��in��black.��

The��area��below��the��horizontal��line��depicts��the��different��modes��of��remittance.��
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Agriculture��oriented� � � �� ���ASGM��oriented

Buying��
cereals��

The��harvest��gets��
worse��due��to��lack��of��

rain��in��the��past��
years.��

We��harvest��much��less,��but��
we��can��buy��what��is��

missing��and��even��more.��
Our��meals��are��more��

varied��now.��

The��people��do��not ��
want��to��cultivate��any��

more��[...]��there��are��
much��less��working��

hands��then��there��used��
to��be��10��years��ago.��

If��you��are��successful��in��orpaillage��you��can��
buy��cereals.��If��you��only��do��agriculture��you��
cannot��be��certain��whether��you��can��feed��

your��family��well.��

Livestock��
Keeping��livestock��is��

profitable .��

The��people��here��can��buy��
bigger��animals��now��and��
the��number��of��animals��

rose��in��the��village.����

I��can��eat��meat��every��
now��and��then��or��I��can��
solve��a��problem��at��
home��by��selling��or��

butchering��an��animal.��

I��cannot��invest��in��livestock,��because��I��do��
not ��have��enough��to��feed��them.��

Mobility ��

We��were��able��to��buy��
bicycles,��now��we��can��

get��water��much��
more��easily.��

Many��orpailleurs��say��
because��they��took��the��risk,��

all��the��money��should��be��
for��themselves.��They��

always��buy��a��motorcycle��
first .��

I��can��easily��get��somewhere��with��the��
motorcycle,��e.g.��if��someone��is��ill.��At��the��
moment��I��am��borrowing,��this��makes��me��

dependent.��

I��bought��a��
motorcycle��first,��in��

order��to��reach��
new��sites��quicker.��

Cultivation��

We��add��fertilizers��
and��have��been��able��

to��rent��a��plough��and��
an��ox.��Our��harvest��

has��doubled.����

We��bought��a��little ��wagon��
and��wheelbarrow��to��

transport��the��compost.��

I��employ��people��to��dig��
zai��for��me,��buy��

ingredients��and��
manure��with��the��
ASGM��money.��

I��rent��a��tractor ��and��
buy��fertilizer ��with��
the��ASGM��money.��

With��good��rain,��I��did��
not��have��to��buy��any��
cereals��anymore.��

I��send��them��
fertilizer .��

Construction��

Everyone��who��has��a��
bad��house��nowadays��
has��not��been��lucky��

enough��as��an��
orpailleur.��

Young��men��have��built��many��houses.��The��quality��
has��improved.��They��are��more��stable��and��many��

have��a��tin ��roof.������

I��have��built��a��house��here��on��site,��where��I��
would��like��to��open��a��little ��shop.��

Lifestyle��
What��I��do��not ��use��to��solve��social��problems��and��a��
motorcycle��I��will��use��for��a��good��life��e.g.��my��
wedding.��

They��blow��the��money��
with��women.��
Especially��the��young��
spend��their��money��
quickly.��

They��spend��money��unnecessarily��with��
cigarettes,��alcohol,��while��they��do��not��
even��have��the��money��to��wash��
themselves.����

Table��8:��ASGM��workers’��and��their��bosses’��explanations��of��investment��choices.����
Grey:��statements��at��PS��
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There��are��too��many��children��now.��The��plots��have��become��
smaller��and��they��keep��getting��smaller.��This��is��then��the��reason��

why��people��leave.��

My��parents’��harvest��was��just��for��them��and��not��even��sufficient.��
With��the��new��techniques,��we��can��also��cultivate��bad��fields��and��

can��sell��a��part��of��the��harvest.��

It��is��a��very��tiring��task��and��we��are��lacking��the��force��to��cultivate��
every��square��meter��we��could��cultivate.��During��the��harvest��

season��can��we��hardly��harvest��everything��because��we��lack��the��
work��force,��but��all��our��children��are��helping.��

We��used��to��cultivate��without��compost,��but��now��with��compost��
we��produce��the��same��amount��on��a��smaller��area.��The��compost��
allows��us��to��produce��the��same��amount��but��with ��less��work.��

Some��fields��are��degraded.��We��decided��to��let��them��go��wild.��
They��are��not��even��good��enough��to��keep��the��animals��on��it.��

We��succeed��in��cultivating��all��our��fields.��We��add��fertilizers��and��
for��a��few��years��we��have��been��able��to��rent��a��plough��and��an��ox��

since��then��our��harvest��has��doubled.��
A��third��of��my��fields��is��occupied��by��orpaillage.��It��is��bearable��

because��my��family��is��also��involved.��It��is��painful,��but��as��soon��as��
they��have��found��some��gold,��it ��is��ok��for��me.��

Some��husbands��only��support��their��families��a��couple��of��days.��
This��diminishes��the��harvest��

Ever��since��we��have��been��able��to��invest��in��our��farming,��we��
produce��more��and��of��better��quality.��

We��used��to��be��able��to��fill��5��granaries.��Now��the��rain��is��not ��good��
anymore��we��only��fill��2�æ3��granaries.��

Table��9:��ASGM��worker’s��perception��of��the��quantitative��effect��of��ASGM��on��the��familial ��harvest.��
Statements��at��PS��are��shaded��in��grey.��
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Figure��12:��Livelihood��pathways��for��Permanent��and��Descending��Sites.��The��boldness��of��the��solid��
arrows��indicates��the��number��of��people��surveyed��belonging��to��each��category.��The��pointed��arrows��

are��based��on��the��interview��data.��Here,��bold��arrows��signify��the��livelihood��aspiration��of��the��
majority��of��people��but��is��not��statistically��representative.��
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