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Abstract 
This study aims to analyze the impact of mining activities and the empower-
ment of women on their involvement in household development. This in-
volvement is perceived through the level of empowerment of women in 
household. Methodologically, an index of empowerment is designed from 
methods of inertia. Then, employability of women in artisanal mine is mod-
eled from her characteristics. Finally, a logit model is established to measure 
factors impacting women’s empowerment at household level. It emerges that 
the level of women’s empowerment in her household increases as she earns 
an income of 60,000 FCFA and more per month. In addition, 66.21% of 
women are autonomous at household level. Therefore, it is appropriate to 
re-examine current conditions of employment of women, without favoring  
it in less risky or affordable work. 
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1. Introduction 

Côte d’Ivoire is facing a rapid expansion of artisanal mines over the past decade 
in most of the country. This was made possible by the cession of the country 
from 20021, aggravated by the post-election crisis in 2011. Artisanal mining sec-
tor employs approximately 100,000 people directly, of whom 600,000 depend on 

 

 

1Between 2002-2012, the government stops granting mining licenses to mining stakeholders accord-
ing to PNRO-2014. 
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it, specifically in gold and diamond sectors [1]. In countries such as Ghana, Mali, 
and Burkina Faso, where these activities are heavily practiced, women represent 
respectively 45%, 50% and 45% of labor force in artisanal mines [2]. It is esti-
mated between 30% and 40%, proportion of women practicing in artisanal gold 
mining in Côte d’Ivoire and 5% in diamond. Formal mining sector employs 
about 3000 people, 30% of whom are women and 23% to 30% are in gold sector 
(PNRO-2014)2. In artisanal mining sector, female workforce accounts for about 
50%, with women economically managing their households [3]. From this point 
of view, it seems that this mining environment is likely to have an impact on 
economy of this country; major challenge remains rehabilitation and formaliza-
tion of mining extractive activities. Increasing women’s involvement in mining 
sector by increasing their responsibility and participation in social and political 
life would make a significant contribution to country’s economic growth. In-
deed, women tend to play secondary or even lower roles in chain of production 
and trade in artisanal mines; sometimes excluded for various reasons from deci-
sions that determine the level of payment and organization of mining teams. Yet 
exclusion from key aspects of economic governance profoundly undermines 
women’s well-being and economy as a whole [4]. 

In view of severe and recent crisis, women residents of various artisanal min-
ing communities are exposed to higher risks compared to peri-urban dwellers. 
This is reflected in the fact that informal workers are subject to social, economic 
and environmental insecurity [4]. Also, in Côte d’Ivoire, in general, artisanal 
mines represent a tangible short-term opportunity with economic value for men 
and women. In North and East zones, observation is the same. Sector generates a 
high potential for economic returns for both men and women. If women’s barriers 
to employability are lifted, which inhibit their empowerment, then their ability to 
generate a dividend to social and economic cohesion could be increased. How-
ever, such a transition cannot be achieved without a deliberate and comprehen-
sive recognition of the role of women working in mining extractive sector. 

Several studies dealing with the mining, one approached with all its compo-
nents (gold, manganese, diamond, gravel, sand, oil, etc.) and/or on a large scale. 
In examining the participation of women in extractive sector, we distinguish 
small-scale and large-scale mining. Large-scale mining generally refers to the le-
gal and regulatory activities of large public or private companies. We only con-
sidered in the study artisanal and small-scale mining. 

A limitation of the study should be weak and/or non-existent data. By pro-
moting data collection (artisanal and industrial) on mining activities in Côte 
d’Ivoire, Growth Opportunities for Women (GrOW) project corrects some of 
the data gaps. Another specificity or limitation of the study is related to measur-
ing women’s economic empowerment. We distinguish two groups: autonomous 

 

 

2National Program for the Rationalization of Gold Mining (PNRO), was decided by government in 
October 2013, which is a three-year program to deal with uncontrolled expansion of gold panning in 
almost all regions of country and these adverse effects on physical environment and social fabric. 
The program was put into effect by decree N˚ 139/PM/CAB of March 31, 2014. 
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and non-autonomous when several studies add an intermediate class. This spe-
cification is based on the subject of the study. 

This paper aims to analyze impact of socio-professional situation in artisanal 
mining jobs on empowerment of women in North and East zones of Côte 
d’Ivoire. This is achieved by economic autonomy more representative of woman 
in her household. 

Paper is organized as follows: Section 1 gives an overview of women’s access 
to artisanal mining jobs, employment conditions in this sector and women’s 
empowerment. Section 2 describes methodology and variables used to conduct 
study. Section 3 presents results of study. Discussion is discussed in Section 4. 
Paper’s conclusion summarizes main findings with policy recommendations. 

2. Literature Paper 

Extraction of natural resources is playing an increasingly important role in 
economic development strategies of many countries in South. Also, mining takes 
into account extraction of a wide range of resources including gold, manganese, 
diamond, gravel, etc. [5]. In examining women’s participation in extractive sec-
tor, we distinguish between small-scale and large-scale mining. Large-scale 
mining generally refers to legal and regulatory activities owned by large public or 
private companies. They are characterized by important investments and require 
a heavy and advanced technology. Small-scale mining requires excessive and 
low-skilled labor [6], which employs more women [7]. 

2.1. Women and Access to Employment in Artisanal Mining Sector 

According to ILO [8], around 13 million people around world work directly in 
artisanal mining sector and another 100 million indirectly depend on sector. 
Globally, women make up nearly 50% of workforce in sector [9]. Hilson [10] 
notes that despite some disparities, female labor force is as large as that of men 
in many countries. 

In general, artisanal mines often involve all members of same household, with 
women playing different roles. In a direct way, they work either as service pro-
viders or in extraction of minerals. Indirectly, they occupy domestic work, which 
depends on local cultural configurations. For example, in Asia, less than 10% of 
individuals working in the mining extractive sector are women. In Latin Ameri-
ca, they are around 20%. In Asia and Latin America, women make up 70% and 
50% of labor force in sector, respectively [11]. It is in Africa that there is a sig-
nificant number of women working in sector with 40% to 50%. In some locali-
ties in Africa, there is between 60% and 100% participation of women in 
artisanal mining sector. In Guinea, about 74% of small-scale miners are women, 
in Madagascar, Mali and Zimbabwe they represent 50% of artisanal mining 
workforce [10]. 

Women in developing countries are almost involved in entire mining process; 
transportation and processing of ore, excluding exploitation of underground 
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mines. Indeed, in many African countries, women are seen as bad luck when 
they enter underground mines [11]. However, despite large number of women 
engaged in artisanal mining sector in developing countries, some authors high-
light historical and ongoing invisibility of women in small-scale mining and ar-
tisanal mining [3] [13]. 

However, we realize that in the sector, some women are enterprising. They 
have a wide range of activities either forward or backward. The latter may own 
farm sites holding mining equipment. They can still act as ore brokers, etc. De-
spite this finding, overall, they appear to be few in number [14] Also, many au-
thors note that because of informal nature of women’s work in this sector, their 
status as minors is not recorded or recognized [7]. 

According to Hinton and al [15], women’s participation in sector can have a 
significant impact on agricultural production and even food shortages [15]. This 
massive participation of women in artisanal mining is often due to drought, loss 
or destruction of arable land, natural disasters, etc. [3]. 

A large proportion of women work in artisanal mining sector while being 
head of household. For them, extraction of ore is sometimes the only economic 
activity [16]. In addition, these women are often present in sector on a seasonal 
basis, or at times of economic difficulty [7]. Under these conditions, they are 
likely to perform at same time several different productive tasks, which leads 
them to be overexploited and overloaded [17]. 

In literature, a contrast remains. While women are strongly represented in 
artisanal mining sector, it is sad to note that they are at bottom of job ladder, 
where they perform the most dangerous tasks [12]. In this environment, it is ne-
cessary to browse working conditions of women in artisanal mining sector. 

2.2. Conditions of Employment in Artisanal Mining Sector 

Several studies and development initiatives to improve conditions of employ-
ment in artisanal mining sector have rarely been of interest to women [3]. 

Women working in artisanal mining sector are generally required to perform 
heavy and sometimes dangerous work. They are responsible for ore processing, 
crushing, grinding, etc. In gold panning, they are constantly exposed to mercury 
or cyanide in ore treatment process to separate it from tailings [3]. According to 
Jenkins [5], these women in sector have the lowest earnings and yet they have a 
high volume of manual labor. 

Women in the operation of artisanal mine perform many tasks. Either they 
are traders given presence of the mine, or women and girls prostitute them-
selves. In addition, when a woman is known to have belonged to sex industry, 
her reintegration into her community or family becomes almost difficult [4]. 

Given arduous nature of sector, there is a lack of expertise and engineering. 
There are also numerous accidents on exploitation sites, which generally come 
from landslides, rock falls, lack of air in holes, mishandling of machines and ex-
plosives, lack of appropriate equipment [7]. Again, women assume the responsi-
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bility of being primary caregivers or first responders in event of an incident, as 
primary caregiver of their family’s health [5]. 

In many countries, women support many dependents through many and va-
ried activities they carry out either directly or indirectly in connection with arti-
sanal mining [4]. But there is a pay inequity between men and women in the 
sector. Women’s pay is significantly lower than that of men. Gender disparities 
exist with respect to access to employment, type of employment offered, etc. and 
are generally marginalized in their community regarding decision-making. 

In short, we have a rather gloomy picture of women’s participation in 
artisanal mining sector, characterized by vulnerability and lack of autonomy. 
Also, informal nature of sector exposes these women to manual work marked by 
a certain difficulty of execution, dangerousness, non-regulation, etc. [18]. 

However, it is good to know that women working in sector are not all victims, 
because some are really enterprising, resilient, etc. [19]. For women to benefit 
more from artisanal mining, it seems first imperative to increase visibility of 
their production work, and then to make it heard [7]. 

2.3. Women’s Empowerment 

Empowerment refers to women’s acquisition of resources and abilities, as well as 
their ability to act in a context of gender inequality [20]. It is also expansion of 
choices given to women so that present results reflect choices for which they 
attaches importance [21]. Moreover, it is further increasing possibilities of 
choice and opportunities that allow them to have more control over their life, 
better reach ability to live existence of their choice [22]. 

If empowerment of women is a latent phenomenon that is difficult to observe, 
it could be understood through access to media and communication, economic 
security, education, legal awareness, etc. 

Indeed, empowerment of women is a multidimensional approach composed 
of six dimensions (economic, socio-cultural, family, legal, political and psycho-
logical). Also, the contextual approach of definition extends to household, 
community, region, country, etc. [23]. We retain in this article economic empo-
werment of women at the household level. 

To this end, we design an indicator of economic empowerment based on work 
of [23]. Economic empowerment of women is then measured first at household 
level, based on a number of points about their ability to control household in-
come, relative contribution or household support, access to resources household 
or their control. Second, at community level based on women’s access to em-
ployability, ownership of assets and land, participation or representation in a lo-
cal trade association, access to markets. 

Development is understood in our context as ability to mobilize resources and 
use them while preserving gains for future generations. Also, use of resources al-
ludes to their use, therefore to the working mechanism that leads to improvement 
of living conditions. Thus, when women are given work opportunities, they will 
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contribute intrinsically to development of their community. 
Indeed, autonomy of women at community level necessarily implies that they 

are active or that they participate in community development of their locality, 
insofar as, when they acquire a certain economic autonomy, it meets objectives 
of community development of women (FAD3, [24]). 

3. Methodology 
3.1. Data and Choice of Variables 

Data in this study come from a survey conducted in ten (10) mining-intensive 
regions in Côte d’Ivoire. It is a two-stage sample survey of households living in 
artisanal mining areas. 

In first step, target areas are selected by drawing with unequal probabilities. In 
second stage, a simple random sampling of target households is conducted in 
selected villages. In total, 20 localities were surveyed across ten (10) regions sur-
veyed. In each household drawn, only one individual is selected if household size 
is 1, otherwise at least two target individuals are interviewed. Sample includes 
1842 individuals, 1197 of whom are in artisanal mining sector. Units are selected 
by simple random sampling. Technical implementation of this survey is carried 
out by Ivoirian Center for Economic and Social Research (CIRES), with financial 
support from the International Development Research Center (IDRC). In this 
study, we limit ourselves to four (4) regions in northern and eastern zones (see 
Appendice 1 and Appendice 2). Data include household characteristics, em-
ployment characteristics, social cohesion, women’s empowerment, and agricul-
tural transitions. They provide all information resources needed to carry out this 
research work. 

Variables used for the various analyzes derive from objectives assigned to 
them. Indeed, variables used to analyze employability of women in extractive 
sector are place of residence (urban, rural), age grouped into classes (under 25, 
25 - 34, 35 and over) migration status (Being a migrant, Being a non-migrant), 
schooling (yes, no) and household head status [25] [26] [27]. At this level, 
variable of interest is being employed in artisanal mining sector. To measure 
economic empowerment, the situation of economic empowerment at household 
level was considered. Economic empowerment of women within household is 
perceived by the fact that they can control use of household income, contribute 
to household expenses, and generally access or control all household income or 
family resources [23]. It is this dimension that is used to build empowerment 
index (at household level). 

Regarding analysis of women’s empowerment at community level, the va-
riables used relate to the conditions of employment. These are: wage compensa-
tion, work safety, work hardness, socio-professional category, payment method 
of remuneration, workload through the number of weekly hours of labor, re-
cruitment channels, employment sustainability prospects and the type of con-
tract [28]. 

 

 

3Fond Africain de Developpement. 
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3.2. Analytical Methods 

In this sub-section we present the specific approach related to construction of 
women’s empowerment index and econometric regressions that favored estima-
tion of employment determinants in artisanal extractive sector, as well as those 
empowerments of women in household. 

3.3. Construction of Economic Empowerment Index 

Economic empowerment index is developed using inertia methods [29] [30] 
[31]. They correspond to factorial analysis methods combined with Hierarchical 
Ascending Classification (CAH). This approach is relevant insofar as one is in 
presence of more than three active variables. Also, it allows to grant relatively 
more objective importance to the different dimensions coming online in 
construction of indicator. As a factor analysis method, Multiple Correspondence 
Analysis (MCA) was used. 

In a technical way, implementation of these methods starts from construction 
of factorial axes. Then, we proceed to formation of optimal factorial plan, on 
basis of the choice of two factorial axes based on Kaiser criteria and cumulative 
percentage. In addition, the best score is chosen from cut of dendrogram. Final-
ly, we interpret and label the different classes from CLA/MOD and MOD/CLA 
indicators for representative attributes. At the end of operation, the different 
classes are archived to obtain indicators of empowerment. 

3.4. Specification of the Econometric Model 

The logit model is commonly used in economics. The explained variable is qua-
litative because it only takes a finite number of modalities. So, the individual da-
ta of the study lend itself easily to the use of such a method. 

In this section, the explained variable includes two modalities (dichotomous 
model). For example, being employed or not in the artisanal mining sector is 
specified by: 1iY =  if the person i works in the artisanal mining sector and

0iY =  otherwise. 
As specified, the selection of explanatory variables to build the econometric 

model is based on economic fundamentals. Thus, the probability that the de-
pendent variable will be 0 or 1, assumes that there is a latent variable *

iY  such 
as: 

*

*

1  if  0
0  if not  0

i
i

i

Y
Y

Y
= 






                         (1) 

Then, we assume that this latent variable *
iY  is linearly dependent on a 

number of explanatory variables iX : 
*

i i iY X β′= + Ε                              (2). 

where interestvariable is iY , iX  is explanatory variables of the model, β  is 
estimated parameters of the model and the error term iε  follows logistic law. 
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F(.) denotes a distribution function. So, we call logistic model, the dichotom-
ous model which admits for distribution function the distribution function of 
logistic law given by: 

( ) ( )
( )

exp 1
1 exp 1 e x

x
F x

x −= =
+ +

                     (3). 

Estimates use the maximum likelihood method. In the logit model, log 
likelihood is concave in β  and the likelihood equations are necessary and suf-
ficient conditions. Information about tests of significance, coefficient interpreta-
tions and ratios are recorded in the table of different results. 

3.5. The Artisanal Mining Sector Employability Modeling 

Estimating the employment determinants of the artisanal mining sector is done 
by a logit model [32] [33] [34] [35]. The variable of interest is: 

1 if the person works inartisanal mining sector
0 if not

i

i

Y
Y
=

 =
        (4) 

iY  is interest variable of being employed in artisanal mining sector and iY  is 
modeled by latent variable approach. The explanatory variables are individual 
characteristics of woman described above. 

This modeling is needed to generalize results to all individuals. It makes it 
possible to reproduce objectively representativity of extractive sector within 
population. In practice, at the end of modeling, we have recovered predicted 
value of probability for each individual to work in the sector. Then, the inverse 
of this probability was used as weighting value in regression. This precaution of-
fers the advantage of working as if one were with individuals employed exclu-
sively in artisanal mining sector. 

3.6. Empowerment Determinants Estimation in Household 

In addition to the autonomy of woman in household, modeling identifies other 
factors likely to increase employment opportunities for women in artisanal 
mining sector. This necessitated use of logistic regression [36] [37] [38]. Interest 
variable is: 

1 if the person is automous at household level
0 if not

i

i

Y
Y
=

 =
       (5) 

where iY  is the index of economic empowerment of women at household level. 
More specifically, the indicator takes into account income control, land owner-
ship, contribution to family support, access and control of family resources [3]. 
The explanatory variables are working conditions i.e. pay, work safety, hardness 
of work, socio-occupational category, method of remuneration, volume of work 
(number of hours per week of labor), recruitment channels, employment sustai-
nability prospects and type of contract [28]. 
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3.7. Verification and Robustness of Model 

Diagnose a logistic model is to determine the fit of model to data. Thus, like 
Pearson, we analyze residuals that make it possible to rule on the existence or 
not of observations poorly adjusted having a significant potential effect on 
estimation of coefficients. Evaluation of model’s ability to discriminate terms of 
interest variable was done from sensitivity and specificity curves, and ROC curve 
(Receiving Operating Curve). But, before looking at the residuals, it is important 
to evaluate the calibration of the model. 

Hosmer-Lemeshow test [39] compares predicted and observed values of mod-
alities of interest variable, after grouping individuals into classes. The Chi-square 
distance is then used to calculate the difference between observed and predicted 
frequencies. If this distance is relatively small, then the model is well calibrated. 
In our study, this test shows that overall fit of the model to data is satisfactory 
(See Table 2 and Table 3). Indeed, the value of critical probability (Prob > chi2) 
is greater than threshold of significance of 5%. 

The ROC curve is used to evaluate and compare model performance from 
graphical information. It represents sensitivity according to specificity. While we 
usually compare predictions to a threshold value called medium (threshold = 
0.5), ROC curve makes it possible to generalize this idea by varying the threshold 
between 0 and 1. For each threshold value, a new confusion matrix is con-
structed, giving sensitivity and specificity. It is characterized by a numerical in-
dicator that corresponds to area between the two curves drawn. This indicator is 
named AUC (Area Under Curve). Values taken by the AUC are interpretable. 
According to [40], the different ROC curves obtained for the two estimates re-
spectively show that discrimination is acceptable and excellent. For the model 
prediction table see Appendices 4-5 (description of the variables used in the 
study) and 6 (Test Pearson or Hosmer-Lemeshow goodness-of-fit test), where 
results are all conclusive. 

Residue analysis indicates that an observation is poorly explained when value 
of associated Pearson residue is greater than 2. They become suspicious when 
their number exceeds 5% of all observations. In the first estimate, 25 observa-
tions out of 367 presented extreme residues. In the second estimate of 3247 ob-
servations, 170 have extreme tailings (see Appendix 6). 

4. Results 

4.1. Measuring Women’s Economic Empowerment 

In order to measure women’s empowerment, paper developed an indicator of 
economic empowerment, calculated at household level. It is an index that cap-
tures role and participation of women in the development of their immediate 
environment. Drafting consisted technically in three (03) specific stages: first, 
calculation of eigenvalues and choice of factorial axes, and then the choice of op-
timal partition and finally, description of classes. Decision criterion is based on 
histogram of eigenvalues which makes it possible to retain, for each of measures 
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of empowerment, the first two factorial axes. In both cases, they verify the Kaiser 
criterion because their eigenvalues are all higher than average of eigenvalues 
(Appendix 3). In addition, the two factorial axes accumulate 60% of inertia, af-
ter correction of eigenvalues, indicating a high concentration of inertia at these 
two axes. In addition, representation of dendrograms recommends keeping 
scores in two classes for each of two indicators4. 

Results of classification in Table 1, show that level of economic empowerment 
is relatively high at household level. This demonstrates the strong dynamism of 
women as well in economy as harmonious development of households. As 
proof, 66.21% of women are economically autonomous in their respective 
households. As a result, economic position of women in their households has a 
direct impact on their community environment. 

Determinants of employment in artisanal mine 
Table 2 shows that socio-demographic characteristics determine employment 

of women in artisanal mining sector. Jobs in artisanal mining sector are more 
accessible to people living in rural areas. Residing in rural areas increases 
probability of women working in artisanal mines by 46%. Specifically, a woman 
residing in rural areas is 57 times more likely to be employed in artisanal mining 
sector than another resident in urban areas. In addition, these jobs are more ac-
cessible to older women. Schooling reduces opportunities for women to work in 
artisanal mining sector. Being an educated woman decreases probability of get-
ting a job in artisanal mining sector by 21.1%. Working in artisanal mining sec-
tor requires, to a certain extent, more sense of responsibility. As a result, being a 
female head of household increases probability of working in artisanal mining 
sector by 22.9%. Migration status of women has no impact on employability in 
artisanal mining sector. 

4.2. Role of Women in Household Development 

The results in Table 3 show that the women’s empowermentis first apprehended 
through sums of money she receives from extractive activity and then by local 
community’s perception of women’s mining activity. 

In practical terms, resources from extractive activities enable women to build 
socially while effectively contributing to household life, including spending. 
These amounts help to meet challenges of household and achieve achievements. 
A woman’s ability to provide herself with opportunities and benefits of commu-
nity, exploited on an artisanal basis, depends mainly on characteristics of job 
and its status of economic autonomy. Indeed, to be economically independent, 
woman will have to earn at least 60,000 FCFA per month (first quintile). Earning 
CFAF 60,000 or more increases probability of being economically self-sufficient 
within household by 12.7%. Results show that the more one tends towards fifth 
quintile, the better probability of being economically autonomous in household 
is high. Earning at least CFAF 120,000, CFAF 156,000 and CFAF 450,000 

 

 

4Dendrograms available on request. 
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Table 1. Information on women’s empowerment in north and east mining regions in 
Côte d’Ivoire. 

Empowerment of woman in her household Frequencies Percentage Cumulative percentage 

Not autonomous 124 33.79 33.79 

Autonomous 243 66.21 100 

Source: CIRES/CRDI - GROW 2016. 
 
Table 2. Estimated results on determinants of employment in mining sector. 

Explanatory variables Coefficient Odds ratio 
Marginal 

effects 
Standard deviation 

& significance 

Residence - Reference: Urban 

Rural 3.241 25.547 0.461 0.568*** 

Age Range - Reference: Under 25 

25 - 34 years 0.280 1.323 0.037 0.486 

35 years and over 0.851 2.341 0.131 0.535 

Head of Household Status - Reference: No 

Oui 1.523 4.867 0.229 0.552*** 

To be educated - Reference: No 

Oui −1.705 0.182 −0.211 0.365*** 

Migration status - Being non-migrant 

Being migrant −0.305 0.737 −0.046 0.434 

Constant −0.233 0.792 
 

0.616 

Number of observations 367 

Overall significance LR-Chi2(6) = 65.82*** 

Pseudo-R2 16.99% 

Log-likelihood −160.792 

Hosmer-Lemeshow test Chi2 (18) = 64.81*** 

***significatif à 1%, **significatif à 5%, ***significatif à 10%. Source: CIRES/CRDI - GROW 2016. 

 
increases probability of being autonomous at household level by 13.3%, 17.2% 
and 21.1% respectively. Moreover, not being a cadre diminishes chances for 
woman to be economically autonomous at level of her household. This confirms 
positive link between education and emancipation of women. 

Improving capacity and autonomy of woman at household level when work-
ing in artisanal mining sector necessarily requires a review of her salary, guaran-
teeing her safety at work and examining arduousness of her job. Wage compen-
sation would be better by day, not on basis of gold recovery. In other words, 
woman should not be treated as a mere worker, or even assigned only to support 
jobs. Employment must guarantee a woman’s safety, preserve her health and her 
physical integrity. 

Although women do not feel safe at work, it increases probability of being 
economically autonomous at household level by 11%. Jobs acquired through  
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Table 3. Estimation of impact of mining activities on empowerment. 

Explanatory variables Coefficient Odds Ratio 
Marginal 

effects 
Standard deviation 

& significance 

Quintile of income - Reference: First quintile 

Second quintile 0.954 2.596 0.175 0.127*** 

Third quintile 1.671 5.319 0.267 0.133*** 

Fourth quintile 0.553 1.739 0.101 0.172*** 

Fifth quintile 4.099 60.306 0.448 0.211*** 

Feeling safe at work - Reference: Yes 

No 1.213 3.362 0.239 0.110*** 

Work Penalty - Reference: Pénible 

Affordable 2.181 8.858 0.284 0.227*** 

Socioprofessional category - Reference: Cadre 

Intermediate professions −2.921 0.054 −0.620 0.472*** 

Employee −2.342 0.096 −0.311 0.474*** 

Frequency of payment of remuneration - Reference: pro rata of the profit 

According to the quantity of  
production 

0.031 1.032 0.006 0.115 

Per day 1.273 3.573 0.211 0.178*** 

Per month −0.115 0.891 −0.024 0.182 

HMOD 0.009 1.009 0.002 0.003*** 

Source of supply Information - Reference: Non−Nobody 

Parents/Family/Friends 0.479 1.615 0.106 0.184*** 

Type of contract - Reference: Verbal 

Written −1.688 0.185 −0.379 0.190*** 

non contract −0.583 0.558 −0.119 0.119*** 

Constant 0.779 2.180 
 

0.510 

Number of observations 3247 

Overall significance LR - Chi2 (15) = 1293.69*** 

Pseudo-R2 29.96% 

Log-Likelihood −1512.3548 

Hosmer-Lemeshow test Chi2 (154) = 5203.52*** 

***significatif à 1%, **significatif à 5%, *significatif à 10%. Source: CIRES/CRDI - GROW 2016. 

 
family or with support of relatives or friends should be privileged. In addition, 
employment contracts should be based on trust and oath, without being overly 
restrictive. In fact, written contracts reduce women’s economic empowerment at 
household level by 19%. When his workload increases by 1, probability of being 
autonomous at community level increases by 0.3%. 

It appears that empowerment at household level depends on woman’s person-
al will, but also on existing employment regulations, which are instituted by 
community leaders. From then on, woman will have to be able to work more 
according to her physical, psychological and mental capacities. This precaution 
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has effect of improving its income level, but also its volume of working hours. 

5. Discussions 

Empowerment multidimensional approach, is difficult to conceptualize. Never-
theless, it can be apprehended in different ways mainly depending on objectives 
that we set ourselves. A number of recent works on empowerment of women have 
been conducted, especially in mining industry, including Tolonen [41]. In her 
work, she developed a three-dimensional empowerment indicator at household 
level (barriers to access to health care, attitudes about domestic violence and 
gain and decision-making power). Its results show that in mining communities, 
23% of women are less likely to have access to health care and 20% are less likely 
to accept domestic violence. In addition, they have no decision-making power 
in household, as result is not significant. Our modeling estimates that if 
woman is economically autonomous at household level, then she has deci-
sion-making power. This could have a favorable developmental effect within 
his community. 

Beaman and al. [42] find that in areas where no woman has ever been a leader 
in her household or community, 86% of parents want their daughters to be 
housewives. Also, an increase in women’s income of $7 per month translates in-
to a 1% increase in survival rate for girls, when a child’s policy is a strong deter-
minant of boys’ preference in China [43]. Similarly, our results show that around 
66.21% of women are economically self-sufficient at household level. This large 
proportion of self-sufficient women leads to reconsidering their role in house-
holds in our study5 area. 

Here we are not going to talk in terms of survival of girls like in China, but 
rather of fulfillment. A woman is considered economically self-sufficient in her 
household when she earns an income of CFAF 60,000 or more. As this income 
increases, girls will be able to go to school and have a better future. Financial re-
sources of mining activity allow women to take care of children and help spous-
es. This provision offers them opportunity to face same challenges as men in 
Gontougou, promotes rebalancing of family power. 

In north of country, situation is more delicate because of cultural and reli-
gious factors. Nevertheless, income from the activity encourages strengthening 
of community life, allowing women through their representatives to make deci-
sions of a community nature during major meetings. Women’s association office 
members are considered to be involved in community leadership. 

An autonomous woman is one who is able to take charge of a financial point 
of view and to support all or part of household expenses. These are, among other 
things, schooling, child health, work in countryside, etc. 

Results of our estimates indicate that residing in rural areas increases 
probability of women working in artisanal mine by 56.8%. To this end, literature 
states that mining as a whole tends to be in remote rural areas. Also, does it lead 

 

 

5Regions of study are still heavily inked in traditionalism; the woman must be at home. 
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to widespread social change, whether it is advent of new communities as people 
migrate to work in the mine or process of transformation of resident communi-
ties in rural areas that host mines [5]. Women make up almost 50% of global 
workforce in sector [9]. These theses support our results, which show that 
women in rural areas are 25 times more likely to work in mining sector. 

In general, probability of working in informal mining sector decreases with 
age. Adair and Bellache [44] show that entrepreneurs aged 30 to 39 are half as 
likely to be informal as those aged 20 to 29. Those aged 40 to 49 are five times 
less likely to be informal. In our study, the fact that women are over 15 years of 
age does not have significant effects on their household empowerment. Indeed, 
cultural and religious factors in North of country are such that, girl is early mar-
ried, after being forced to drop out of school. As a result, she is soon confronted 
with world of work. As artisanal mining sector is unregulated, apart from a few 
mining communities that organize themselves into a mining cooperative, trust 
and a sense of responsibility necessarily influence the role of women in sector. 
As proof, Hayes and Perks [4] show that women are allowed to handle gems be-
cause they are credible to site managers. Although these examples are unique, 
they provide potential models for improving situation of women in sector. 

Fundamentally, artisanal mining sector brings together people who practice 
in informal and/or illegal [27]. Our results indicate that an educated woman 
sees her probability of working in artisanal mining sector decrease by 21.1%. 
This is justified by the fact that having a high level of education actually reduces 
probability of working in informal sector [45] [46]. 

Education and life expectancy of women in household are discriminating fac-
tors of working conditions in specifically gold-bearing artisanal mines [28]. This 
justifies low level of education of women in sector. People with more education 
are likely to live longer and work in a safe and secure environment. A high level 
of education generally suggests such a high probability of being employed and 
therefore having a job with healthier working conditions, better work benefits 
and higher wages [47]. 

Our results indicate that in artisanal mining sector, if woman’s workload in-
creases by one unit, her probability of being self-sufficient at household level in-
creases by 0.3%. In addition, women earn less than men for the same work and 
are therefore more likely to be poor. They spend almost twice as much time 
doing housework, almost five times as much child care time, and about half as 
much working time as men [48]. This implies that to be autonomous in one’s 
household or in artisanal mining community, woman will have to devote more 
time to work. In doing so, she can hope to see her income grow and reach at 
least FCFA 60,000 per month, which increases by 12.7% her probability of being 
economically autonomous at household level. She must have SMIG (set at FCFA 
60,000 in Côte d’Ivoire) to hope to be economically autonomous while being 
confined to hard work, dangerous and low pay. 

There is evidence in literature of positive link between education, productivity 
and pay level. This shows that female executive has a certain autonomy. There is 
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therefore a positive link between education and gender equality. Indeed, mul-
ti-tasking women, with multiple capacities, quick to perform tasks in artisanal 
mining sector as well as in household and community, if they benefit from assis-
tance could be vectors of local development. 

6. Conclusions and Suggestions 
Artisanal mining sector is growing disproportionately in Côte d’Ivoire. This 
happens without political decision-makers being able to pin down the effect of 
the phenomenon on environment, on mining communities, as well as on fu-
ture generations. In this work, we wanted to provide information on 
well-being of women with regard to expansion of artisanal mines in northern 
and eastern regions of Côte d’Ivoire. Our analysis contributes to the 
understanding of a broader question: Can artisanal mining affect involvement of 
women in development of family life? 

We have shown that 66.21% of women are self-reliant at household level. A 
woman is autonomous in her household when she can have a minimum of 
FCFA 60,000 per month. This reflects barriers that they face in sector. They 
must have the status of a cadre to hope to be self-sufficient. In this case, they 
should give more hours of work in a low mechanized and archaic environment, 
in addition to family charges. 

For this purpose, economic empowerment in community is a function of 
woman’s personal will, efforts of community leaders and competent authorities 
to regulate employment. It is important that sector be regulated for welfare of 
women. To do this, regulations must ensure a safe, healthy and fair working en-
vironment for all. This regulation should take into account compliance with 
terms of employment contract and more attractive remuneration for women. It 
is appropriate to create a work environment favorable to woman, so that she 
expresses herself more in her activities, by her physical, psychological and men-
tal capacities. This will impact his remuneration and hours of work, in order to 
improve his well-being. We must prohibit gender-based wage disparities in reg-
ulation. Of course, our results show that despite the fact that woman does not 
feel safe in sector, she manages to be self-sufficient6 in her home. 

Although extractive activity has a positive impact on women’s empowerment, 
this status of an autonomous woman can be a source of disintegration of the 
woman’s integrity, disintegration of family unit. Indeed, mining activities are 
demanding in terms of physical effort. Sites are sometimes far from woman’s 
place of residence, which may force her to live, sometimes far from family. 
Therefore, she is more vulnerable to risks of theft, rape, fights, etc. frequent on 
mining sites [49] [50]. Also, working on the mine sites forces her to move away 
from her role as an educator, causing phenomenon of child labor. Latter for sub-
sistence needs and maternal protection follow their mother on sites [51]. 

In addition, in order to improve their income, activity of women in artisanal 

 

 

6There is a positive relationship between lack of security and empowerment of women in their 
households. 
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mining can be a barrier to schooling for children. It is therefore necessary for 
policymakers and key players in mining sector to understand the role of women 
in mining sector in order to strengthen it [52]. Then, it is appropriate to realize a 
set of social infrastructures (schools, health centers, etc.) close to exploitation 
sites to reduce risks of insecurity, prostitution, epidemics, etc. On the other 
hand, this is only possible if artisanal mines acquire formal status [53] and oper-
ate within a legal framework. 

In sum, despite concerns about wage disparities, discrimination and condi-
tions of employment between men and women, the study argues that artisanal 
mining improves women’s well-being. Thus, policy-makers would benefit from 
undertaking policies that could regulate mining environment, to enable women 
to benefit more from mining activities. 

Specifically, policymakers should solve problem of illegal logging by raising 
awareness, eliminating corruption and lawlessness in sector, by issuing licenses 
for small artisanal mines for men and women organized in cooperatives. 
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Appendices 

 
Appendix 1. Density of population surveyed. Source: Authors, from CIRES/IDRC - 
GROW 2016 project. 
 

 
Annex 2. Women’s surveyed empowerment rate. Source: Authors, from CIRES/IDRC - 
GROW 2016 project. 
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Appendix 3. Histogram of eigenvalues empowerment at household level. 

Trace of matrix: 2.00000 
  

Number eigenvalues Corrected eigenvalue Percentage Cumulative percentage 

1 0.4548 0.182 44.84 44.84 

2 0.4086 0.142 34.99 79.83 

3 0.2198 0.032 7.88 87.71 

4 0.1998 0.025 6.16 93.87 

5 0.1542 0.012 2.96 96.83 

6 0.124 0.006 1.48 98.31 

7 0.1134 0.004 0.99 99.29 

8 0.0946 0.002 0.49 99.78 

9 0.0693 4.13E−04 0.10 9.99E+01 

10 0.0647 2.39E−04 0.06 9.99E+01 

11 0.0581 7.27E−05 0.02 1.00E+02 

12 0.0385 1.47E−04 0.04 1.00E+02 

Source: Authors simulation, from CIRES/IDRC - GROW 2016 project. 
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Appendix 4. Description of classes empowerment in household. 

Class: CLASS 1/2 (a workforce: 243 - Percentage: 66.21) 

Variables labels 
Characteristic 

terms 
% 

MOD/CLA 
% 

CLA/MOD 
Value-Test Probability 

Support of  
communication costs 

C38 = Yes 99.59 96.03 19.13 0.000 

Support for transport costs C35 = Yes 100.00 93.46 18.29 0.000 

Support for equipment costs C41 = Yes 97.12 95.94 18.06 0.000 

Supports health expenses C29 = Yes 99.59 93.44 18.03 0.000 

Supports food expenses C32 = Yes 96.30 95.90 17.77 0.000 

Assumption of electricity and 
water expenses 

C44 = Yes 92.18 95.73 16.51 0.000 

Support education for  
expenses 

C47 = Yes 89.30 96.44 16.13 0.000 

Fields C17 = Yes 27.98 90.67 5.27 0.000 

Earth C16= Yes 23.05 93.33 5.19 0.000 

Television C12 = Yes 45.27 82.09 4.89 0.000 

Internet C15 = Yes 13.58 100.00 4.87 0.000 

Radio C13 = Yes 39.09 82.61 4.51 0.000 

Farm C18 = Yes 9.88 100.00 3.99 0.000 

Borrowing C20 = Yes 20.58 86.21 3.55 0.000 

Saving C19 = Yes 25.93 80.77 3.02 0.001 

 
Class: CLASS 2/2 (a workforce: 124 - Percentage: 33.79) 

Libellés des variables 
Modalités  

caractéristiques 
% 

MOD/CLA 
% 

CLA/MOD 
Value-Test Probability 

Support of communication 
costs 

C38 = No 91.94 99.13 19.13 0.000 

Support for transport costs C35 = No 86.29 100.00 18.29 0.000 

Support for equipment costs C41 = No 91.94 94.21 18.06 0.000 

Supports health expenses C29 = No 86.29 99.07 18.03 0.000 

Supports food expenses C32 = No 91.94 92.68 17.77 0.000 

Assumption of electricity  
and water expenses 

C44 = No 91.94 85.71 16.51 0.000 

Support education for  
expenses 

C47 = No 93.55 81.69 16.13 0.000 

Fields C17 = No 94.35 40.07 5.27 0.000 

Earth C16 = No 96.77 39.09 5.19 0.000 

Television C12 = No 80.65 42.92 4.89 0.000 

Internet C15 = No 100.00 37.13 4.87 0.000 

Radio C13 = No 83.87 41.27 4.51 0.000 

Farm C18 = No 100.00 36.15 3.99 0.000 

Borrowing C20 = No 93.55 37.54 3.55 0.000 

Saving C19 = No 87.90 37.72 3.02 0.001 

Source: Authors simulation, from CIRES/IDRC - GROW 2016 project. 
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Appendix 5. Descriptionof variables. 

 
Variables Obs Mean Std. Dev. Min Max 

Variables used for  
determinants of  

employability in artisanal 
mining sector 

Be active in artisanal  
mining sector 

367 0.779 0.415 0 1 

Place of residence 367 1.485 0.5 1 2 

Age 367 2.455 0.794 1 3 

Status of the head of 
household 

367 0.507 0.501 0 1 

Educational level 367 1.643 0.48 1 2 

Migration status 367 0.207 0.406 0 1 

Variables used in  
estimating the impact of 

mining activities on 
Women’s Economic  

Empowerment 

Level of empowerment 367 0.662 0.474 0 1 

Income quintile 919 3.193 1.414 1 5 

Feeling safe at work 919 1.398 0.49 1 2 

Affordable work 919 0.146 0.353 0 1 

Socio-professional  
category 

602 6.61 2.483 2 9 

Frequency of payment of 
remuneration 

884 2.335 1.231 1 5 

Volume of working hours 919 42.422 20.158 2 99 

Source of information on 
the job offer 

919 0.905 0.293 0 1 

Type of contract 919 2.285 0.823 1 3 
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Appendix 6. Test Pearson or Hosmer-Leme show goodness-of-fit test 
 
Modèle 1 
 
Logistic model for ext, goodness-of-fit test 
 
       number of observations =       367 
number of covariate patterns =        25 
Pearson chi2(18) =        64.81 
                  Prob > chi2 =         0.0000 
 

 
 
. estat classification 
 
Logistic model for ext 
 
              -------- True -------- 
Classified |         D            ~D  |      Total 
-----------+--------------------------------------+--------------- 
     +     |       281            65  |        346 
     −     |         5            16  |         21 
-----------+---------------------------------------+----------- 
   Total   |       286             81  |        367 
 
Classified + if predicted Pr(D) ≥ 0.5 
True D defined as ext! = 0 
---------------------------------------------------------------- 
Sensitivity                     Pr( +|D)   98.25% 
Specificity                     Pr(−|~D)   19.75% 
Positive predictive value          Pr(D|+)    81.21% 
Negative predictive value         Pr(~D|−)   76.19% 
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-------------------------------------------------------------- 
False + rate for true ~D        Pr(+|~D)    80.25% 
False - rate for true D          Pr(−|D)     1.75% 
False + rate for classified +      Pr(~D|+)    18.79% 
False - rate for classified -       Pr(D|−)     23.81% 
---------------------------------------------------------------- 
Correctly classified                        80.93% 
--------------------------------------------------------------- 
 
MODELE 2 
 
Logistic model for y, goodness-of-fit test 
 
       number of observations =      3247 
 number of covariate patterns =       170 
Pearson chi2(154) =      5203.52 
                  Prob > chi2 =         0.0000 
 

 
. estat classification 
 
 
 
 
Logistic model for y 
 
        --------------- True --------- ----- 
Classified |         D            ~D  |      Total 
-----------+--------------------------+----------- 
     +     |      1665           330  |       1995 
     −     |       270           910  |       1180 
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-----------+--------------------------+--------------------------- 
   Total   |      1935          1240  |       3175 
 
Classified + if predicted Pr(D) ≥ 0.5 
True D defined as y != 0 
---------------------------------------------------------------- 
Sensitivity                     Pr(+| D)    86.05% 
Specificity                     Pr(−|~D)    73.39% 
Positive predictive value          Pr(D|+)     83.46% 
Negative predictive value         Pr(~D|−)    77.12% 
------------------------------------------------------------------- 
False + rate for true ~D          Pr(+|~D)     26.61% 
False - rate for true D            Pr(−|D)      13.95% 
False + rate for classified +        Pr(~D|+)     16.54% 
False - rate for classified −        Pr(D|−)       22.88% 
---------------------------------------------------------------------- 
Correctly classified                            81.10% 
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