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Summary 

Background: Natural resource extraction projects (NREPs) have the potential to improve 

socio-economic determinants of health and hence contribute to the achievement of the 

Sustainable Development Goals (SDGs) of the 2030 Agenda. Since most natural resource 

deposits are located in remote tropical areas, NREPs have considerable potential to create 

employment and other opportunities for socio-economic development, along with the 

strengthening of local health systems and improving public infrastructures. However, there is 

a large body of evidence showing that instead of improving public health, NREPs often have 

negative effects on environmental, social and economic determinants of health, leading to 

alterations in the disease burden in affected communities. Thus, related economic hardship 

may increase, imposing additional health expenditures. Hence, there is the risk that NREPs 

counteract efforts made by the public sector to work towards the SDG 2030 Agenda. From a 

health economics perspective, SDG1 (no poverty), SDG3 (good health and wellbeing), SDG8 

(employment and economic growth) and SDG10 (reduced inequalities) are of particular 

concern. The situation is particularly relevant in Sub-Saharan Africa (SSA), where economic 

underdevelopment coexists with natural resource abundance. For promoting effective 

collaboration between the public sector and extractive industry companies, a better 

understanding is needed of how health systems and local economies develop in a resource 

extraction environment, including the economic interests that motivate each party involved. 

Objectives: The overarching objective of this PhD thesis was to contribute to a better 

understanding of the economic impacts of NREPs on health systems in African countries. The 

specific objectives pursued under this PhD thesis were: (i) to systematically review the 

inclusion of economic analysis in impact assessments of natural resource extraction projects; 

(ii) to assess the overall financial flow from NREPs to the public sector and to determine how 

funds are re-distributed to the different public sectors; (iii) to carry out cost-benefit analysis of 

specific health interventions that were implemented by NREPs to protect their workforce; (iv) 

to assess the long-term effects on selected socio-economic determinants of health in 

households affected by a major mining project; and (v) to assess the impact of an industrial 

mining project on household wealth. 

Research partnership: The Health Impact Assessment for Sustainable Development 

(HIA4SD) project is the framework for this PhD thesis. In the same project, six other PhD 

students, each working on a specific but collectively complementary topic, contributed to the 
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scientific evidence around health in resource extraction regions in different parts of sub-

Saharan Africa. 

Methods: For the first main paper of this PhD thesis, we conducted a scoping review in the 

peer-reviewed literature, searching articles published between 1998 and 2020 in PubMed and 

Scopus, applying the Prisma statement. Identified articles were systematically screened and 

characterised (i.e. project location, nature of NREP studied, production stages, type of 

impacts studied and economic analysis applied). For the second and third paper, data from 

repeated cross-sectional health surveys (2011, 2015 and 2019) that were conducted as part of 

the monitoring and evaluation step of a health impact assessment (HIA) of a large copper 

mine in Zambia were analysed by applying a health economic perspective. More specifically, 

we studied changes in socio-economic determinants of health between impacted and 

comparison communities between 2011 and 2019. Student’s t-tests were used to assess the 

significance of the differences found. Furthermore, changes in household wealth calculated 

from consolidated economic indicators were compared between 2011 and 2019, and between 

impacted and comparison communities. A difference-in-difference linear regression model 

was used to compare changes over time. 

Results: For the scoping review, of the 1,579 raw hits, only 13 articles describing 15 

economic analyses were identified according to our inclusion and expulsion criteria. Half of 

the identified articles presented economic analyses conducted in the context of mining and 

oil/gas projects. The majority of the identified studies addressed the cost and/or benefits of 

environmental and/or social impacts. We found several significant effects on socio-economic 

determinants of health indicators in communities affected by the large copper mine in 

Zambia: (i) average household size was slightly reduced; (ii) the proportion of mothers who 

had not completed primary school increased; (iii) the ownership of economic assets increased 

(e.g. telephones, televisions); (iv) access to safe drinking water increased; and (v) housing 

structures (e.g. roofs, walls) improved. Furthermore, between 2015 and 2019, when 

comparing changes in impacted communities and nearby comparison communities, there was 

(i) an increase in the proportion of mothers who have not completed primary school in 

comparison communities; and (ii) greater ownership of economic assets in impacted 

communities compared to comparison communities in 2019. The average wealth of the 

communities near the mine, which was significantly lower at the outset than that of the North 

West Province in 2011, has exceeded the regional average in 2019. The rate of increase in 
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average wealth has increased more rapidly in communities directly affected by the mine than 

in comparison communities. 

Conclusion and relevance: The results of the economic impact assessments carried out in 

this thesis can be used as a basis for policy actions to offset the anticipated economic costs of 

NREP on the health system and the community. Firstly, if the negative health impacts of 

mines and the associated socio-economic determinants are known, they can be measured, 

controlled by appropriate actions and monitored over time. A case of good practice in Zambia 

appears to be a solution to the problem identified in this PhD thesis to be implemented. 

Secondly, we encourage impact assessment practitioners to make their reports and data 

collected publicly available whenever possible. This will reduce the problem of insufficient 

scientific papers on mining economic analysis and increase transparency with regards to 

potential impacts of NREPs and any other large infrastructure projects. Finally, the 

responsibility to promote better inclusion of socio-economic determinants of health, and 

potential health impacts at large, in impact assessment is shared among several actors, ranging 

from government bodies over financing institutions to extractive industry companies. In 

combination with multi-sectoral action for health, the results of this thesis can help to promote 

the inclusion of economic analysis in impact assessment practice and, hence, fully activate the 

potential of the resource extraction sector to support the public sector in working towards the 

SDGs of the 2030 Agenda. 

 

 



 

Résumé 

Contexte : Les projets d'extraction de ressources naturelles (NREP) ont le potentiel 

d'améliorer les déterminants socio-économiques de la santé et donc de contribuer à la 

réalisation des objectifs de développement durable (ODD) de l'Agenda 2030. Étant donné que 

la plupart des gisements de ressources naturelles sont situés dans des zones tropicales 

éloignées, les NREP ont un potentiel considérable de création d'emplois et d'autres 

opportunités de développement socio-économiques, parallèlement au renforcement des 

systèmes de santé locaux et à l'amélioration des infrastructures publiques. Cependant, de 

nombreux éléments montrent qu'au lieu d'améliorer la santé publique, les NREP ont souvent 

des effets négatifs sur les déterminants environnementaux, sociaux et économiques de la 

santé, entraînant des modifications de la charge de morbidité dans les communautés touchées. 

Ainsi, les difficultés économiques qui y sont liées peuvent augmenter, imposant des dépenses 

de santé supplémentaires. Il existe donc un risque que les NREP contrecarrent les efforts 

déployés par le secteur public pour œuvrer à la réalisation de l'Agenda 2030 des ODD. Du 

point de vue de l'économie de la santé, les ODD1 (pas de pauvreté), ODD3 (bonne santé et 

bien-être), ODD8 (emploi et croissance économique) et ODD10 (réduction des inégalités) 

sont particulièrement préoccupants. La situation est particulièrement pertinente en Afrique 

subsaharienne (ASS), où le sous-développement économique coexiste avec l'abondance des 

ressources naturelles. Pour promouvoir une collaboration efficace entre le secteur public et les 

entreprises de l'industrie extractive, il est nécessaire de mieux comprendre comment les 

systèmes de santé et les économies locales se développent dans un environnement d'extraction 

de ressources, y compris les intérêts économiques qui motivent chaque partie impliquée. 

Objectifs : L'objectif principal de cette thèse de doctorat était de contribuer à une meilleure 

compréhension des impacts économiques des NREP sur les systèmes de santé dans les pays 

africains. Les objectifs spécifiques poursuivis étaient les suivants : (i) d'examiner 

systématiquement l'inclusion de l'analyse économique dans les évaluations d'impact des 

projets d'extraction de ressources naturelles ; (ii) d'évaluer le flux financier global des NREP 

vers le secteur public et de déterminer comment les fonds sont redistribués aux différents 

secteurs publics ; (iii) de réaliser une analyse coûts-bénéfices d'interventions sanitaires 

spécifiques mises en œuvre par les NREP pour protéger leur main-d'œuvre ; (iv) d'évaluer les 

effets à long terme sur certains déterminants socio-économiques de la santé dans les ménages 

affectés par un grand projet minier ; et (v) d'évaluer l'impact d'un projet minier industriel sur 

la richesse des ménages. 
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Partenariat de recherche : Le projet Health Impact Assessment for Sustainable 

Development (HIA4SD) constitue le cadre de cette thèse de doctorat. Dans le cadre du même 

projet, six autres doctorants, travaillant chacun sur un sujet spécifique mais collectivement 

complémentaire, ont contribué aux preuves scientifiques concernant la santé dans les régions 

d'extraction de ressources dans différentes parties de l'Afrique subsaharienne. 

Méthodes : Pour le premier article principal de cette thèse de doctorat, nous avons effectué 

une revue de la littérature évaluée par les pairs, en recherchant les articles publiés entre 1998 

et 2020 dans PubMed et Scopus, en appliquant la déclaration Prisma. Les articles identifiés 

ont fait l'objet d'un tri systématique et ont été caractérisés (c'est-à-dire la localisation du 

projet, la nature du NREP étudié, les étapes de production, le type d'impacts étudiés et 

l'analyse économique appliquée). Pour les deuxième et troisième articles, les données 

provenant d'enquêtes sanitaires transversales répétées (2011, 2015 et 2019) qui ont été menées 

dans le cadre de l'étape de suivi et d'évaluation d'une évaluation d'impact sur la santé (EIS) 

d'une grande mine de cuivre en Zambie ont été analysées en appliquant une perspective 

économique de la santé. Plus précisément, nous avons étudié les changements dans les 

déterminants socio-économiques de la santé entre les communautés impactées et les 

communautés de comparaison entre 2011 et 2019. Des tests t de Student ont été utilisés pour 

évaluer la signification des différences constatées. En outre, les changements dans la richesse 

des ménages calculés à partir d'indicateurs économiques consolidés ont été comparés entre 

2011 et 2019, et entre les communautés touchées et les communautés témoins. Un modèle de 

régression linéaire de type "différence dans la différence" a été utilisé pour comparer les 

changements dans le temps. 

Résultats : Pour la revue de cadrage, sur les 1 579 occurrences brutes, seuls 13 articles 

décrivant 15 analyses économiques ont été identifiés selon nos critères d'inclusion et 

d'exclusion. La moitié des articles identifiés présentaient des analyses économiques menées 

dans le contexte de projets miniers et pétroliers/gaziers. La majorité des études identifiées 

traitaient du coût et/ou des avantages des impacts environnementaux et/ou sociaux. Nous 

avons trouvé plusieurs effets significatifs sur les déterminants socio-économiques des 

indicateurs de santé dans les communautés affectées par la grande mine de cuivre en Zambie : 

(i) la taille moyenne des ménages a été légèrement réduite ; (ii) la proportion de mères n'ayant 

pas terminé l'école primaire a augmenté ; (iii) la possession d'actifs économiques a augmenté 

(par exemple, téléphones, télévisions) ; (iv) l'accès à l'eau potable a augmenté ; et (v) les 
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structures des logements (par exemple, toits, murs) se sont améliorées. En outre, entre 2015 et 

2019, en comparant les changements dans les communautés impactées et les communautés de 

comparaison proches, on a constaté (i) une augmentation de la proportion de mères n'ayant 

pas terminé l'école primaire dans les communautés de comparaison ; et (ii) une plus grande 

propriété des actifs économiques dans les communautés impactées par rapport aux 

communautés de comparaison en 2019. La richesse moyenne des communautés proches de la 

mine, qui était au départ nettement inférieure à celle de la province du Nord-Ouest en 2011, a 

dépassé la moyenne régionale en 2019. Le taux d'augmentation de la richesse moyenne a 

augmenté plus rapidement dans les communautés directement touchées par la mine que dans 

les communautés de comparaison. 

Conclusion et pertinence : Les résultats des évaluations de l'impact économique réalisées 

dans le cadre de cette thèse peuvent servir de base à des actions politiques visant à compenser 

les coûts économiques anticipés du NREP sur le système de santé et la communauté. Tout 

d'abord, si les impacts négatifs des mines sur la santé et les déterminants socio-économiques 

associés sont connus, ils peuvent être mesurés, contrôlés par des actions appropriées et suivis 

dans le temps. Un cas de bonne pratique en Zambie semble être une solution au problème 

identifié dans cette thèse de doctorat à mettre en œuvre. Deuxièmement, nous encourageons 

les praticiens de l'évaluation d'impact à rendre leurs rapports et les données collectées 

accessibles au public dans la mesure du possible. Cela permettra de réduire le problème de 

l'insuffisance des articles scientifiques sur l'analyse économique minière et d'accroître la 

transparence en ce qui concerne les impacts potentiels des NREP et de tout autre grand projet 

d'infrastructure. Enfin, la responsabilité de promouvoir une meilleure prise en compte des 

déterminants socio-économiques de la santé, et des impacts potentiels sur la santé en général, 

dans l'évaluation des impacts est partagée par plusieurs acteurs, allant des organismes 

gouvernementaux aux entreprises de l'industrie extractive, en passant par les institutions de 

financement. En combinaison avec une action multisectorielle pour la santé, les résultats de 

cette thèse peuvent aider à promouvoir l'inclusion de l'analyse économique dans la pratique de 

l'évaluation d'impact, et ainsi activer pleinement le potentiel du secteur de l'extraction des 

ressources pour soutenir le secteur public dans la réalisation des ODD de l'Agenda 2030. 
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1. Introduction 

1.1. Resource Extraction and Sustainable Development 

1.1.1. Mining and economic development 

The resource curse, also known as the “paradox of abundance”, makes the negative link 

between a country’s natural resource wealth and its impact on the well-being of the 

population [1, 2]. For example, between 1960 and 1990, the gross domestic product (GDP) 

per capita of mineral-rich countries increased by 1.7% against 2.5 to 3.5% for other countries 

[3]. 

Several studies explain this curse by the negative effect of the natural resource 

extraction projects (NREPs) on the governance of producing countries. Indeed, the abundance 

of oil and other minerals may act as an obstacle to the emergence of democratic institutions, 

according to an empirical analysis based on a sample of 113 countries between 1971 and 1997 

[4]. Similarly, governance in these countries is marked by little funding for important 

development sectors such as education and health [5], a reduction in the competitiveness of 

the non-resource sectors due to high foreign exchange rates (called "Dutch disease") [6], and 

more frequent violent conflicts [7, 8]. More generally, the presence of multinational mining 

companies is linked to increased food insecurity in Africa [9]. For example, in Mali and 

Ghana, there was an increase in the cost of living and exposure to various diseases and loss of 

agricultural land [10-13]. In the health sector, the costs of uncontrolled infectious diseases can 

reduce the wealth of households affected by mining [10, 14]. Even worse, in Africa, health 

appears to be marginalised and exploited in favour of NREP interests [13]. 

Despite this circumstantial evidence, there is no clear causal link between an abundance 

of natural resources and a “curse”; on the contrary, natural resource, when properly managed, 

have the potential to be an economic blessing for their country [15-17]. Other studies 

establish the "blessings" of natural resources in certain countries in Africa under good 

governance conditions [18-20]. It seems that it is not the abundance of natural resources that 

hinders economic development but the heavy dependence on natural resources with little 

diversification of the rest of the economy [19]. The example of Botswana is quite illustrative: 

thanks to sustainable fiscal policies, solid institutions and good governance taking into 

account future generations, this country has been able to benefit from the natural resources, 

moving from one of the five poorest countries during the 1966 independence [21], to lower-

middle-income in 1989, then to upper-middle-income in 1998 [21-24]. Similarly to Botswana, 

https://en.wikipedia.org/wiki/Gross_domestic_product
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in Norway, Sweden, and Finland, as well as in Zambia, the presence of mines was associated 

with increased employment, household expenditures, lower unemployment rates and a higher 

average standard of living [25-27]. 

Whereas the resource curse has been widely discussed in the scientific literature, the 

health systems perspective on the link between natural resource abundance and 

socioeconomic development has received little attention. Given the strong correlation 

between economies and health systems in Africa [28] there is a strong need to better 

understand how an NREP contributes to local economies through its effects on population 

health. 

 

1.1.2. The 2030 Agenda for Sustainable Development 

In 2016, the United Nations committed itself to the 2030 Agenda for Sustainable 

Development, which aims to promote development in three dimensions: social, environmental 

and economic [29]. The economy, therefore, plays a key role in this program, as sustained 

economic growth and development, as well as financial stability are needed to achieve the 

Sustainable Development Goals (SDGs). The extraction of natural resources such as minerals, 

metals, oil and gas could contribute to the SDGs in two ways. First, by contributing to the 

financing needs of the SDGs to meet the enormous annual financing needs for achieving the 

SDGs, estimated at USD 5-7 trillion globally, of which 3.3-4.5 trillion are needed in 

developing countries [30-33]. Hence, taxes and royalties paid by natural resource extraction 

projects (NREPs) are essential sources of income in resource-rich low- and middle-income 

countries (LMICs) to work towards all SDGs [34]. Second, the creation of jobs (direct and 

indirect) (SDG8) and the development of the local economy in the mining areas are additional 

sources of local financing that hold the potential to reduce poverty (SDG1) in communities 

affected by resource extraction projects [35]. In addition, the improvement of social services 

and public infrastructures in project areas can promote health and wellbeing (SDG3), access 

to education (SDG4) and local industry, innovation and infrastructure (SDG9) [35, 36]. 

But in order to make the extractive industry an ally in working towards the achievement 

of the SDGs, potentials negative impacts of NREPs need to be mitigated along with the 

project development. This highlights the need for prospective impact assessment and public-

private partnerships (SDG17) [37, 38]. This holds particularly true for remote project areas in 

LMICs, where the extractive industries could make a significant contribution to local, 
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sustainable development [39-43]. Botswana and Malaysia are examples of countries where 

resource wealth significantly contributed to work towards the SDGs [44]. 

 

1.1.3. Africa’s dependence on resource extraction projects 

Poverty in Africa coexists with an abundance of natural resources estimated at over 30% 

of the world’s mineral reserves and over 60 different metals [45]. While natural resources 

profits represented 1.70% of GDP globally in 2015, it represented 8.00% for sub-Saharan 

Africa (e.g. 6.90% in Tanzania; 13.10% in Mozambique; 17.10% in Ghana; and 21.00% in 

Burkina Faso) [46].  

This shows, on the one hand, that the extractive sector plays an important role for the 

economies of resource-abundant countries in Sub-Saharan Africa. On the other hand, a 

dependence of many African countries on the extractive industries. In addition, these 

countries are also confronted with the phenomenon of "Dutch disease") (see Chapter 2) [47, 

48]. Hence, it is not surprising that the presence of natural resources constitutes a curse rather 

than a development opportunity, according to a study of 47 countries in 2016 [49]. 

Even worse, NREPs could have negative effects on the governance of producing 

countries, constituting a major obstacle to the development of these countries. According to a 

study of 110 countries from 1990 to 2017, one of the solutions to natural resource dependence 

appears to be the development of the public sector, privatisation and the development of 

national tax systems, improving institutions and the political environment [48, 50-53]. Despite 

the continent's wealth of natural resources and potentially negative impacts, the lack of mine 

impact assessments is a gap that needs to be filled urgently [54-56]. 

 

1.1.4. The importance of rural development for achieving the SDGs 

Poverty has a rural face because 80% of the extreme poor and 75% of the moderate poor 

live in rural areas [57]. This observation shows that in order to reduce poverty, emphasis 

should be placed on interventions targeting rural areas. Indeed, the lack of infrastructure and 

poor access to basic social services (school, health, roads, electricity, etc.) and media (radio, 

television, etc.) foster and maintain poverty in rural areas, compromising the achievement of 

the SDGs 1 [58]. 

In addition to being rural, poverty is believed to be due to factors at several levels, but 

especially at the household and community level [59]. Since the economy has a direct impact 

on all areas of life (economic, social, cultural, political and environmental), the promotion of 
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economic development at the local level in rural areas with resource extraction activities 

could reduce poverty and accelerate the achievement of the SDGs, in particular SDG 1 (End 

poverty in all its forms everywhere) and SDG 12 (Ensure sustainable consumption and 

production patterns, including target 12.2: to achieve the sustainable management and 

efficient use of natural resources). 

Given that one of the criticisms of the Millennium Development Goals (MDGs) in 2000 

was that the process and targets were mainly top-down, the SDGs also promote bottom up-

approaches such as partnerships between the private sector and local governments (SDG 17) 

[60, 61]. In this sense, the United Nations (UN) advocates ensuring that the local dimension is 

prioritised and successfully implemented to reach the SDGs by promoting inclusive 

development and effective rural development strategies [61, 62]. 

Promoted in the 1970s and institutionalized in some states, impact assessment (IA) has 

shown strong evidence of utility [63]. Indeed, IA is essential to better identify the adverse 

outcomes of large projects, minimizing risk while maximizing profit. Several IA strategies are 

developed and implemented, such as health impact assessment (HIA), Social Impact 

Assessment (SIA), Strategic Environmental Assessment (SEA), and Environmental Impact 

Assessment (EIA) [64]. Thus, the application of cost-benefit analyses in all possible impact 

areas of NREPs will make it possible to know to understand the mining and environment 

phenomenon linking to the overall economic impact on the rural communities [65]. 

This knowledge will then allow informed decisions by national and local governors to 

correct any negative effects and ensure economic development with the benefits derived from 

NREPS. Unfortunately, these studies are not yet sufficiently conducted, leaving uncertainty 

about the real impact of NREPs on reducing rural poverty towards the achievement of the 

2030 SDGs. 

 

1.2. Health Determinants, NREPs and the SDGs 

Health is influenced by several factors (e.g. personal, socioeconomic, environmental) or 

determinants [66, 67]. Health determinants are represented in more than half of these SGDs 

[26]. Hence, when considering the interlinkages between the SDGs and extractive projects, it 

becomes obvious that NREPs hold considerable potential to promote the 2030 Agenda for 

sustainable development in several ways. However, health determinants could be affected 

(both positively and negatively) by natural resource extraction [68]. 

https://www.who.int/news-room/fact-sheets/detail/millennium-development-goals-(mdgs)
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On the positive side, infrastructure developed by mines (e.g., health, education, roads, 

dams and drinking water sources, improved farmland, sports and recreation facilities) 

contribute to higher levels of education (SDG4), access to quality health services (SDG3) and 

drinking water (SDG6), and household income (SDG1). Also, job creation can reduce poverty 

(SDG1) and malnutrition (SDG2), improve housing (SDG11), improved access to clean water 

and sanitation [35, 36, 69-72]. An indistinguishable benefit appears to be the tax revenues and 

fees paid by NREPs that are essential for local and national governments to work towards all 

the SDGs [34]. 

On the negative side, first, NREPs are likely to induce immigration, putting a strain on 

local health systems (SDG3, SDG10 and SDG11), sanitation and water supply systems 

(SDG6) and food security (SDG2) [73-76]. Second, ecosystem change (environmental 

degradation) can be associated with altered patterns of vector-borne diseases [71, 77-79], 

exposure to hazardous emissions [80-82], and negative mental health effects (all SDG3) [55, 

83]. Finally, NREPs often lead to societal changes, local conflicts and injustices (SDG16), 

problems related to equality (SDG10) and gender equity (SDG5) compromising health as 

defined by WHO [84-90]. 

While NREPs are profit-making ventures (both for the private sector and for countries), 

natural resources are generally non-renewable, and thus, the contributions of these mines are 

limited in time linked to the duration of exploitation. At the same time, their potential 

negative impacts (e.g. environmental degradation, soil and water pollution) may persist from 

one generation to the next, compromising the health of future generations [91]. 

Given the strong link between the economy and health, and how vital these two areas 

are for the SDGs, the action of NREPs on health systems and local economies could 

essentially contribute to the achievement of the SDG agenda. Although some good practices 

of NREPs have been successful in promoting local development. However, most studies were 

either focused on a single area of impact (e.g. environmental, social) [92, 93] or were partial 

(e.g. cost or benefit studies) [94, 95], making it impossible to know the real economic impacts 

of natural resource extraction on local communities and thus imposing cost-benefit type 

assessments. 

 

1.2.1. Socioeconomic inequities 

The Universal Declaration of Human and People's Rights has received equality between 

men [96]. Health being a right, beyond equality, equity appears to be the approach to be 
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privileged to take into account the differences of needs of men [97, 98]. Indeed, equity is 

defined as “the absence of avoidable or remediable differences among groups of people, 

whether those groups are defined socially, economically, demographically, or geographically” 

[99]. Equity is closely associated with three determinants of health that define an individual’s 

socioeconomic status (SES): health care, environmental exposure, and health behaviour” 

[100, 101]. According to Dr Martin Luther King Jr in 1966, “of all the forms of inequality, 

injustice in health care is the most shocking and inhumane” [102]. At all these levels, the 

equity of providing care to all according to need is being compromised. Several observations 

illustrate that socioeconomic inequities exist from one individual to another, from one 

community to another, from one country to another or even from one continent to another [54, 

56, 103, 104]. This context is under the current influence of covid-19, which exacerbates 

socioeconomic inequities in many contexts [105]. 

In the context of extractive industries, the fact that their exploitation affects the 

environment and health of communities differently (see Section 1.3 Mining and the economic 

determinants of health), without always bringing more economic resources to these impacted 

communities, represents a socioeconomic inequity of health (e.g. health care, environmental 

exposure and health behaviours) [106, 107]. It has been shown that mining increases 

inequalities in producing districts compared to non-producing districts [106].  

However, the increase in socioeconomic and health status is not accompanied by an 

increase in appropriate health care provision or response. Thus, continuing to provide the 

same health care services regardless of mine exposure is equitable horizontally but inequitable 

vertically [108]. Unfortunately, due to the lack of economic evaluation of mines, it is not 

known to what extent mine-impacted households or communities need additional assistance 

than non-impacted ones. Furthermore, it is not impossible to know the extent to which actions 

are taken to mitigate potential impacts outweigh the losses induced by the mines. This will 

perpetuate inequities and compromise the reduction of inequality within and among countries 

(SDG 10). 

Impact assessments present themselves as an opportunity on the doorstep of policy 

makers and development actors to quantify the socioeconomic impacts of mining before 

implementing appropriate remedial measures [54, 55, 81, 109, 110]. 
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1.2.2. Burden on health systems in mining areas 

Despite the potential financial support for health systems and other public services from 

the extractive industry in producing countries, it has been widely shown that also adverse 

effects on health outcomes exist at the national, local and household levels due to 

environmental, social, demographic, institutional and political impacts [111]. These effects, 

which are often unequally distributed across population groups, have the potential to 

ultimately increase the resources used by the health sector principally by higher treatment 

costs through an augmented number of cases. For example, according to a review of 52 

studies, industrial extraction of natural resources have the potential to exacerbates poverty and 

worsens health in specific population groups [112, 113]. This is also linked to the fact that 

NREPs can lead to environmental destruction and pollution, which increases the incidence of 

more than 80% of the major diseases covered by the World Health Organization (WHO) 

[114]. This is the case for respiratory diseases, vector-borne diseases such as malaria, and 

mental health [114-116]. Second, resource extraction is often accompanied by exposure to 

chemicals, physical trauma to workers, and bloody conflicts [115]. Third, societal changes 

such as shifting populations, migration, and high population density, among others, increase 

the risk of the human immunodeficiency virus (HIV), addiction, traffic accidents, and mental 

illness [117]. Also, rapid migration often affects the availability of safe water, food, and 

housing, which are essential for a healthy life [49]. Fourth, agricultural, livestock and fishing 

activities, which are the main livelihoods in Africa, may decline due to lack of 

competitiveness (Dutch disease) [49], thus reducing the availability of food and leading to 

malnutrition [29,39]. Malnutrition, being the most important cause of morbidity and mortality 

in Africa, costs 11% of GDP on this continent [118]. 

For the local health system, the management of potential additional health problems 

requires resources (human, infrastructural and financial), potentially constituting a heavy 

economic burden. Apart from costs incurred by the health sector, these additional health 

problems may put financial strains on households through out-of-pocket expenditures for 

treatment and also through indirect expenses related to lost income due to disabilities. The 

absence of health insurance in countries rich in natural resources aggravates these economic 

consequences on households and health services [119]. 

In the face of this health burden, it is still unclear to what extent the revenues from 

NREPs offset the costs of this burden, yet whether there is a real benefit requiring cost-benefit 

assessments [65]. 
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1.3. Impact Assessment 

From the previous chapters, it is clear that there is a strong link between the economy 

and public health and health systems in Africa [94]. In this context of potential two-way 

impacts of NREPs on the environment, society, economy and health, systematic approaches 

need to be applied at the feasibility stage of any large infrastructure development in order to 

move from “being opportunistic to being strategic and sustainable” [55]. 

 

1.3.1. Health impact assessment 

One such approach to minimise potential negative impacts of NREPs is health impact 

assessment (HIA), which was recently defined as “a process which systematically judges the 

potential, and sometimes unintended, effects of a project, program, plan, policy, or strategy on 

the health of a population and the distribution of those effects within the population. HIA 

generates evidence for appropriate actions to avoid or mitigate health risks and promote 

health opportunities. HIA guides the establishment of a framework for monitoring and 

evaluating changes in health as part of performance management and sustainable 

development” [120]. HIA allows to assess and anticipate the impacts of policies, plans and 

projects in various areas of life on health [121, 122]. Hence, HIA provides decision-makers 

with tangible information that is essential for determining appropriate strategies for 

prevention, control and promotion of health throughout the project cycle [123]. Given the 

critical role of HIA in achieving the health-related SDGs, this strategy is increasingly being 

adopted as a legal requirement in developed countries [124]. In contrast, not a single African 

government has rigorously institutionalised HIA in their legal frameworks regulating impact 

assessment [56]. 

In addition to weak institutionalisation of HIA in most countries [110], HIA 

quantification of impacts in HIA is often insufficient. Indeed, Veerman et al. showed that, in 

2005, out of 115 HIAs only 14% quantified health impacts [125]. This is unfortunate since the 

quantification of health impacts would allow the application of economic analysis to, for 

example, compare costs and benefits of a health intervention proposed for impact mitigation 

in a mining area. When taking into account how influential economic data can be in decision-

making processes, this points to a missed opportunity (section 1.1.6.Economic considerations 

in HIA). 
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1.3.2. Economic considerations in HIA 

The potential economic burden of NREPs on health clashes with the financial benefits to 

national and local socioeconomic systems. In fact, economic and financial considerations are 

almost absent from EIAs and HIAs [56, 126]. Despite this, financial impact assessments bear 

the potential to guide the optimisation of NREPs’ profitability and positive spillovers to 

populations by assessing potential gains from improved health and availability of its workers. 

For example, a study of the AngloGold Ashanti Mining Company (AGA) in Ghana in 2006 

found that the implementation of an internal health service, including malaria case 

management, helped to reduce costs from USD 55,000 to USD 510 from 2006 to 2008, 

resulting in an annual saving of USD 54,490 [127]. Finally, financial impact assessment is 

essential to evaluate and promote fundamental economic sustainability concepts such as long-

term distributive effects, the polluter-pays principle [128], the precautionary principle [129], 

and non-renewable resources [111]. 

The absence of economic considerations in IA, despite their importance and the 

evidence of economic impacts of NREPs on health, deprives policymakers and development 

actors of key information for strategic health and mining choices to drive the health sector 

towards the SDGs. To fill this gap, impact assessments, in addition to needing to be 

conducted, must also include economic analyses in the health sector [53-56, 130]. 

 

1.3.3. Identified research gaps 

Extractive resources are an important part of the economies of producing countries, but 

the economy, in turn, is fundamental to health. In addition, just as NREPs support health with 

their revenues, due to their direct impacts on health or indirect impacts on its determinants 

(e.g. environmental, socioeconomic), these same NREPs constitute an economic burden for it 

(health). Therefore, the lack of information on the economic impacts of NREPs on health is a 

serious gap to be filled in the context of the SDGs 2030. It is therefore imperative to know to 

what extent these impact assessments are carried out and to what extent economic analyses 

are included.  

Especially in sub-Saharan Africa, NREPs provide financial support to the health sector. 

But the extent, nature and distribution of this funding remain largely unknown. The lack of 

public information from these companies masks their contribution to health and is a potential 

source of unexplored health funding [56, 126]. Hence there is a need to evaluate financial 

flows (benefits) for the health system from NREPs. 
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On the other hand, NREPs cause health expenditures related to the management of the 

diseases they impact [115, 116]. The costs of these health expenditures are typically unknown 

and therefore not taken into account in policy discussions. Thus, in the face of the above-

mentioned "benefits", an assessment of NREP costs is necessary for a global analysis of their 

impacts on public health. 

Leading by example, peer learning and sharing of best practices are often strategies used 

to get newcomers to adopt methods and practices that might otherwise appear sceptical and to 

change more easily [131, 132]. In the field of mining, conducting impact assessments with the 

active involvement of the mine itself is consistent with these visions. Socioeconomic health 

impact assessments should be carried out on these "model" mines and made into a case study 

for other mines and other countries [133].  

The potential economic interest of the NREPs in the implementation of health measures 

for its workers [127], which could engage these projects in the investment in local health, is 

not highlighted in the producing countries and requires case study analysis. 

In summary, there is a lack of knowledge about the extent to which NREPs impose a 

financial burden on health systems [56, 126]. At the same time, economic considerations 

constitute a key part of policy decisions to promote sustainable health development. This lack 

of information makes it difficult, if not impossible, to integrate the economic impacts of 

NREPs on health into evidence-based debates. In addition, best practice examples or case 

studies are often not known to mine impact assessment stakeholders in policy dialogues. This 

gap in the evidence highlights the need for economic assessments of NREPs alongside HIA of 

NREPs in producing countries. 

The aim of this study is to evaluate and critically discuss the economic benefit and costs 

imposed by NREPs on the health system and the population in Burkina Faso, Ghana, 

Mozambique and Tanzania, and in Zambia for the case study. 

 

1.4. Aim and Objectives of the PhD Project 

The primary objective of this PhD project was to assess the associations between 

resource extraction projects and the socioeconomic determinants of health in sub-Saharan 

Africa. More specifically, based on identified research gaps, five distinct objectives were 

initially pursued in this PhD project:  

 Objective 1: To systematically review the inclusion of economic analysis in impact 

studies of natural resource extraction projects 
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 Objective 2: To assess the overall financial flow from NREPs to the public sector and 

to determine how funds are re-distributed to the different public sectors, with 

emphasis on the health sector 

 Objective 3: To evaluate the costs of illnesses that were identified as being attributable 

to the presence of NREPs 

 Objective 4: To carry out cost-benefit analyses of specific health interventions that 

were implemented by NREPs to protect their workforce 

But due to the many difficulties faced in accessing financial data from extractive 

industry projects in the project countries (this aspect is further discussed in chapter 10.3) and 

challenges faced with data quality for calculating illnesses attributable to NREPs (this was a 

research objective that was pursued by another PhD candidate on the same project), objectives 

2, 3 and 4 had to be abandoned. Fortunately, the opportunity came up to collect primary 

health and economic data in the context of the HIA of a large copper mine in Zambia (see 

Chapter 3 & 4), which allowed adding two alternative research objectives: 

 Objective 5: To assess long-term effects on selected socioeconomic determinants of 

health in households affected by a large mining project 

 Objective 6: To evaluate the impact of a large mining project on household wealth 

 

1.5. Overall Methodology 

1.5.1. Framing research project 

This PhD thesis is embedded within a large research project entitled: “ Health impact 

assessment for engaging natural resource extraction projects in sustainable producer region” 

(short title: Health Impact Assessment for Sustainable Development (HIA4SD)). The 

HIA4SD Project is a 6-year multi-country project financed by the Swiss Program for 

Research on Global Issues for Development (r4d Programme; www.r4d.ch), which is a joint 

funding initiative of the Swiss National Science Foundation (SNSF) and the Swiss Agency for 

Development and Cooperation (SDC) [134, 135]. The overarching goal of the HIA4SD 

Project is to induce a policy dialogue at the national and international level on whether or not 

current regulatory approaches to impact assessment of natural resource extraction projects in 

Africa promote sustainable development in four African countries, namely Burkina Faso, 

Ghana, Mozambique, Tanzania [135]. Figure 1-1 shows the location of the selected mining in 

the four countries. 

 

http://www.r4d.ch/
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Figure 1-1: Location of ongoing large industrial mining projects in the four project countries 

 

 

Table 1-1: PhD student and PI in the HIA4SD Project 

Partner Institute Name (role) PhD Students (and topic) 

Switzerland 

Swiss Tropical and Public Health Institute 

 

PD Dr. Mirko Winkler 

(PI, overall project 

coordinator) 

Andrea Leuenberger (Social 

determinants of health) and Dominik 

Dietler (Environmental determinants 

of health) 

Burkina Faso 

Institut de Recherches en Sciences de la 

Santé 

Prof. Serge Diagbouga 

(Co- PI) 

R Hyacinthe Zabré 

(Health economics) 

Ghana   

University of Health and Allied 

Sciences 
Prof. Fred Binka (Co-PI) Belinda Nimako (Health systems) 

Mozambique   

Centro de Investigação em Saúde de 

Manhiça 

Dr. Eusebio 

Macete (Co-PI) 

Herminio Cossa 

(Childhood and maternal health) 

Tanzania   

Ifakara Health Institute 
Dr. Fredros Okumu 

(Co-PI) 

Isaac Lyatuu 

(Morbidity and mortality) 
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In total, six PhD candidates pursued their research in the frame of the HIA4SD project, 

each focusing on different, complementary topics (see Table 1-1). In addition to allowing 

each candidate to better understand the various research themes covered by HIA4SD Project, 

this approach was conducive for the triangulation of results. An important implication of the 

mixed-methods research approach pursued was that the six PhD students worked closely 

together for the data collection in the different countries, as well as for the interpretation of 

the research findings. Consequently, there are several publications to which the current PhD 

project contributed (see Table 1-2), in addition to the three main papers of this PhD thesis. 

 

1.5.2. The Trident project in Zambia 

The Trident Copper Project, located in the Kalumbila District of the North West 

Province of Zambia, is a large-scale mining project operated by First Quantum Minerals 

Limited (FQML) [136, 137]. The feasibility studies of the Trident Copper Project (2009-

2011) comprised a comprehensive HIA. As an outcome of the HIA, the project implemented 

several health and socioeconomic interventions targeting, for example, the prevention of 

sexually transmitted diseases, improvement of drinking water sources, girls’ empowerment 

and the strengthening of health infrastructure in communities directly impacted by the mine 

[138]. 

The monitoring and evaluation components of the HIA included repeated cross-

sectional health surveys every four years (2011, 2015 and 2019). For the last survey round in 

2019, the PhD candidate actively contributed to the development of the survey tools and 

implementation of the survey in Solwezi district, Zambia. The cross-sectional surveys used a 

comprehensive approach to health by covering a broad range of socioeconomic, behavioural 

and health indicators [139]. Household-level socioeconomic indicators, such as ownership of 

assets, cooking fuel, housing materials and drinking water infrastructure, were comparable to 

data generated in Zambia’s Demographic and Health Surveys (DHS) [140]. In addition, both 

households impacted by the Trident project and households in comparison communities were 

sampled. 

The wealth of data generated in the context of the Trident project made it possible to 

study the socioeconomic impacts of the mine development over time, representing an 

excellent opportunity for this PhD project investigating the associations between mining 

projects and socioeconomic health determinants in sub-Saharan Africa. 
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1.6. Outputs of the PhD Thesis 

Table 1-2: List of publications on which PhD candidate has been either the leading author or co-author 

Title Authors Country Year Outlet Role Status 

Scoping review of the inclusion of economic 

analysis in impact studies of natural resource 

extraction projects (chapter 4 of this thesis) 

Hyacinthe R. Zabré, Dominik Dietler, Serge P. 

Diagbouga, Mirko S. Winkler 

 2021 Impact 

Assessment 

and Project 

Appraisal 

First 

author 

Published 

Changes in socioeconomic determinants of 

health in a copper mine development area, 

northwestern Zambia (chapter 5 of this thesis) 

Hyacinthe R. Zabré, Astrid M. Knoblaucha, Serge P. 

Diagbouga, Günther Fink, Milka Owuord, Kennedy 

Nduna, Marcus Chisanga, Gertrude Musunka, Mark J. 

Divall, Mirko S. Winkler, Andrea Farnhama 

Zambia 2021 The Extractive 

Industries and 

Society 

First 

author 

Published 

Changes in household wealth in communities 

living in proximity to a large-scale copper mine 

in Zambia (chapter 6 of this thesis) 

Hyacinthe R. Zabré, Andrea Farnhama, Serge P. 

Diagbouga, Günther Fink, Mark J. Divall, Mirko S. 

Winkler, Astrid M. Knoblauch 

Zambia 2021 Resources 

Policy 

First 

author 

Published 

Investigating health impacts of natural resource 

extraction projects in Burkina Faso, Ghana, 

Mozambique, and Tanzania: Protocol for a 

mixed-methods study 

Andrea Farnham, Hermínio Cossa, Dominik Dietler, 

Rebecca Engebretsen, Andrea Leuenberger, Isaac 

Lyatuu, Belinda Nimako, Hyacinthe R Zabré, Fritz 

Brugger, Mirko S Winkler 

Burkina Faso, 

Ghana, 

Mozambique, 

Tanzania 

2020 JMIR 

Research 

Protocols 

Co-

author 

Published 

Community health impacts of the Trident 

Copper mine Project in Northwestern Zambia: 

Results from Repeated Cross-Sectional Surveys 

 

Astrid M Knoblauch, Colleen Archer, Andrea 

Farnham, Hyacinthe R Zabré, Milka Owuor, , 

Kennedy Nduna, Marcus Chisanga, Leonard Zulu, 

Gertrude Musunka, Jürg Utzinger, Mark J. Divall, 

Günther Fink and Mirko S. Winkler 

Zambia 2020 International 

Journal of 

Environmental 

Research and 

Public Health 

Co-

author 

Published 

“It is like we are living in a different world”: 

Health equity in communities surrounding 

industrial mining sites in Burkina Faso, 

Mozambique and Tanzania  

Andrea Leuenberger, Olga Cambaco, Hyacinthe R 

Zabré, Isaac Lyatuu, Sonja Merten and Mirko S. 

Winkler 

Burkina Faso 2020 International 

Journal of 

Environmental 

Research and 

Public Health 

Co-

author 

Published 

Exploring the impact of mining on health and 

health service delivery: Perceptions of key 

informants involved in three different gold 

mining communities in Burkina Faso 

Gianna Himmelsbach, Mirko S. Winkler, Hyacinthe R 

Zabré  

Burkina Faso 2021 Master’s thesis Advisor Draft 
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2. Paper 1 – Scoping Review of the Inclusion of Economic Analysis in 

Impact Studies of Natural Resource Extraction Projects 
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3. Paper 2 – Changes in Socioeconomic Determinants of Health in a 

Copper Mine development Area in Northwestern Zambia 
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4. Paper 3 – Changes in Household Wealth in Communities Living in 

Proximity to a Large-Scale Copper Mine in Zambia 
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5. Discussion 

The objective of this dissertation is to assess the impact of mining projects in Africa 

on the socio-economic determinants of health in those affected communities. The main 

results of the thesis, which consist of three papers prepared for the international peer-

reviewed literature (all papers are published), are the focus of this PhD thesis. The first 

paper presents an exploratory literature review to identify and characterise peer-reviewed 

publications reporting on economic studies implemented as part of impact assessments of 

resource extraction projects (Chapter 2); the second and third papers present the impacts of 

the Trident copper mine in Kalumbila, Zambia on socio-economic determinants (Chapter 

3) and household wealth levels in surrounding communities (Chapter 4), respectively. 

The discussion on the results in these manuscripts includes several aspects. By 

systematically reflecting on the observed positive and negative impacts on socio-economic 

determinants of health, the question is answered whether the Trident copper mine can be 

considered as a health impact assessment (HIA) best practice example (see Section 5.1). 

Next, the potential of mining projects to promote SDGs is discussed against the given 

importance of natural resource extraction projects (NREPs) to local and national economies 

(Section 5.2). Section 5.3 presents the challenges we faced when trying to accessing 

financial data from mining companies. This includes a comparison between the four 

countries of the Health impact assessment for promoting sustainable development 

(HIA4SD) project (Burkina Faso, Ghana, Mozambique and Tanzania), as well as Zambia. 

For systematically reflecting on how socio-economic determinants of health are taken into 

account in current impact assessment practice, the roles of key actors (e.g. national and 

local governments, mining companies and lending institutions) are examined and 

recommendations for strengthening the role of health in impact assessment are made 

(Section 5.4). Section 5.5 presents the overall conclusions of the thesis and a summary of 

key recommendations elaborated in the frame of the discussion chapter. Needs for future 

research identified in the frame of this PhD thesis are featured in the final Section 5.6. 

The three main papers of this PhD thesis contribute to the value chain promoted by 

the Swiss Tropical and Public Health Institute (Swiss TPH), namely: innovation, validation 

and application.  

Table 5-1 summarises the contribution of the different studies of the PhD project to 

the main activities of the Swiss TPH. In the case of this PhD thesis, innovation corresponds 

to the introduction of new approaches, tools and methods. Validation corresponds to 
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practical application/experimentation or implementation and use of these tools and 

methods.  

In the application stage, validated tools and methods resulting from this PhD thesis 

are suitable for impact assessment practitioners, researchers and mine managers for the 

systematic assessments and evaluation of impacts on socio-economic determinants of 

health resulting from the natural resource extraction projects (NREPs) and any other large 

infrastructure projects. 
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Table 5-1: Contributions of the different manuscripts developed under this PhD project to the core activities of Swiss TPH: innovation, validation 

and application 

Chapter Innovation Validation Application 

Paper 1: Scoping review of the 

inclusion of economic analysis in 

impact studies of natural resource 

extraction projects 

- First study to investigate the 

magnitude of application of 

economic analyses in impact 

assessment of NREP 

- Application of Scoping 

review to economic analysis 

in impact studies of natural 

resource extraction projects 

- The results will motivate the impact assessment 

community to more proactively incorporate 

economic analysis in impact assessment and 

associated studies 

Paper 2: Monitoring of selected socio-

economic indicators in households 

living in a copper mine development 

area in northwestern Zambia 

- Innovative approaches to 

evaluate long term effects of a 

mining project on socio-

economic determinants of health 

- Application of socio-

economic analysis in a 

specific mining context in 

Zambia 

- The results will facilitate the socio-economic 

analysis of mining impacts based on the HIA data 

- Findings will make a valuable contribution to the 

policy dialogue facilitated by the HIA4SD 

project in four African countries 
Paper 3: Changes in household wealth 

in communities living in proximity to a 

large-scale copper mine in Zambia 

- Use of Standardized Indicators 

to examine wealth index from 

HIA data comparable to DHS 

data 

- Application of the wealth 

index in the HIA of the 

Trident copper project in 

Zambia 
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5.1. Is the Trident Copper Mine an HIA Best Practice Example? 

For any planned large mining projects that is at the stage of feasibility studies, it is 

recommended to conduct a health impact assessment, or a strong health component within 

other forms of impact assessments [1]. This will allow to systematically identify pre-existing 

health challenges and needs to ultimately define a set of mitigation and health promotion 

measures that should be implemented along with the project development [2]. Thus, through 

well-targeted actions on the problems identified, such as health education programmes and 

provision of access to safe drinking water infrastructures,the communities are empowered 

maintain their level of health or even improve it despite the presence of the mine [3, 4]. 

Importantly, such mitigation and health promotion plans should pay special attention to 

vulnerable and marginalised population groups such as children, adolescent girls and women 

[5]. The subsequent chapters focus on the case of the Trident copper mining project (hereafter 

refered to as “Trident project”) in Kalumbila, Zambia. More specifically, the results of the 

repeated cross-sectional surveys conducted in the vicinity of the Trident project are discussed 

in light of external scientific literature. A conclusion is drawn on the potential of the Trident 

project case study to serve as a HIA best practice example. 

 

5.1.1. Positives impacts observed 

My results show that from 2011 to 2019, a reduction in average household size (-0.6 

members, p-value=0.007), and an increase in ownership of economic assets (e.g., phones 

+29.3% points, p-value<0.001; televisions +15. 6%, p-value<0.001), access to safe water 

sources (+27.4% points%, p-value<0.001), and improved housing structures (e.g., finished 

roof +58.6% points, p-value<0.001) in the study area. In addition, socio-economic indicators 

were higher in affected communities than in comparison communities in 2019 (telephone 

ownership 68.4% vs 61.3%, television ownership 31.9% vs 15.8%, finished floor 37.0% vs 

11.4%), and more changes in mothers who completed elementary school (+18.8%) and 

completed high school or higher (+2.5%). In the third study, we found that the mean wealth 

quintile (MWQ) of the near-mine communities, which was significantly lower at baseline than 

that of the Northwest Province (-0.54 points; p-value<0.001) in 2011, became higher than that 

of the surrounding province (+1.07 points; p-value <0.001) by the end of the study period 

(2019). Within the study communities, the MWQ increased at a significantly higher rate in 

impacted communities than in comparison communities (+0.30 points, p-value <0.001). 



Discussion 

 

64 

These positive results on socio-economic determinants of health (income) are in line 

with the positive changes in health outcomes in the same study area found by Knoblauch et al. 

[3, 4, 6]. For example, in impacted sites, the percentage of mothers delivering in a health 

facility and the percentage of women who recognize that HIV cannot be transmitted through 

witchcraft or other supernatural means increased significantly compared to comparison 

communities [4]. At the child level, only in impacted communities was stunting significantly 

lower in 2015 [3]. 

Also studies from other mining settings have found similar results for socio-economic 

changes in health in mine-impacted communities. Thus, a multi-country study (Norway, 

Finland, Peru and Sweden) found that large-scale industrial mines can have positive economic 

effects on the surrounding local communities [7]. More specifically, an increase in 

employment was found associated to the opening of copper mines in 1,035 municipalities in 

Norway, Sweden and Finland between 1995 and 2012. In Zambia, copper production 

improves the standard of living of households. Indeed, in the vicinity of the mines a 10% 

increase in copper production at district level is associated with a 2% increase in real 

household expenditure [8]. Furthermore, a study in Peru observed that mining (including 

copper) districts have a better average standard of living than comparable non-mining districts 

[9]. Despite the similarity of my results, the studies identified did not clearly report the 

interventions implemented by the mining companiesand it seems that these mines did not 

commission an HIA as part of the feasibility studies. Hence, while it does not seem 

exceptional that mining projects result in positive effects on socio-economic determinants of 

health in communities where they are implemented. On the other hand, the Trident project 

might be an exception from a methodological perspective as it was very systematic in setting 

an impact monitoring and evaluation programme as informed by the HIA. 

 

5.1.2. Negatives impacts observed 

In contrast to my studies, several studies point to negative effects of mining on health in 

general and socio-economic determinants in particular. For example, the costs caused by 

uncontrolled infectious diseases, high food prices, elevated water and electricity bills, the 

management of illnesses and loss of farm land, can decrease the wealth of the mining-affected 

households [10-13]. In addition to these negative impacts, mines often cause health inequities 

that affect women, children and the poorest population segments [9, 14, 15]. 

Like these studies, my second study initially showed an increase of the proportion of 

mothers that have not completed primary school (+20.4 % points, p-value<0.001) from 2011 
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to 2019. This reflects a decrease in the level of education of mothers in the Trident project 

area in Kalumbila. However, only when stratifying the population by Trident project’s impact 

we find a decrease in the proportion of mothers who have not completed primary school (-

20.6%) in favour of those who had completed primary school and more (+21.4%). This 

suggests an overall increase in the level of education of mothers.  

This experience of the Trident project suggests that mining interventions (if any) should 

be taken into account in the analysis of potential impacts; given the possibility that the status 

of impacted or non-impacted communities may be biased and hide the actual impacts on 

impacted vs. non-impacted communities. To remedy this, the World Bank is drawing the 

attention of the governments of producing countries to the potential negative socio-economic 

effects of mining, and advocating transparency and good governance [16].  

The overview of the impacts of natural resource extraction projects as experienced in 

some countries and for some mines suggests that in terms of negative impacts on socio-

economic determinants of health, there appears to be less in the context of the Trident Project 

compared to the evidence provided by other studies. 

 

5.1.3. The Trident project: an HIA best practice example 

Based on the reflections presented above, we can conclude that the Trident project in 

Kalumbila, Zambia, is an HIA best practice example as it followed a very systematic 

methodological approach for impact mitigation and monitoring, which resulted in 

comparatively fewer negative impacts on socio-economic determinants of health, along with 

promoting positive effects. This can be considered a success that was made possible because 

of the private-public partnership established between the Trident project and Swiss TPH since 

2010 [17]. This allowed the Trident project to have external expertise in HIA and the 

mitigation and monitoring of health effects (e.g., malaria, helminthic infections, HIV/AIDS 

and STI control) [18]. In addition, in contrast to the difficulty in accessing data concentrated 

in most of the selected mines in the four HIA4SD Project countries, the Trident project 

provided full access to health data from their own health facility, as well as financial and 

administrative data. On the basis of this collaboration, several studies were carried out in 2020 

(Community health impacts of the Trident project in Northwestern Zambia: Results from 

Repeated Cross-Sectional Surveys), 2018 (Selected indicators and determinants of women’s 

health in the vicinity of a copper mine development in northwestern Zambia) and 2017 

(Experience and lessons from health impact assessment guiding prevention and control of 

HIV/AIDS in a copper mine Project, northwestern Zambia, and Monitoring of selected health 
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indicators in children living in a copper mine development area in northwestern Zambia) [3, 

4, 6, 19]. Transparency and the right to publish the data collected can be considered very 

important framework conditions for the success of such a private-public partnership between 

a mining company and a research institute. It is to be hoped that many other mining projects 

will follow this HIA best practice example as it can ultimately result in a win-win-win 

situation for the local community, public services (e.g. health system) an the company itself. 

 

5.1.4. Potential of HIA to be a source for economic analysis 

The implementation of mining projects in the HIAs also provides opportunities for 

economic evaluations. Indeed, since HIAs seek to identify health challenges and need or 

determinants of health in order to propose and monitor their evolution. We could then 

estimate the costs to society of the impacts found [20, 21]. For example, excess cases of a 

mine-related disease could benefit from cost of illness analysis for society, but also for the 

health care system [22-24]. Similarly, the costs of environmental impacts can also be 

estimated [25-32].  

In sum, the estimated costs of the various impacts could then be compared to the 

expected financial contributions in order to clearly identify the opportunities for gain. It seems 

appropriate to reconsider the HIAs already conducted and to include economic analyses of the 

impacts found. 

 

5.2. Potential Of Mining Projects to Promote SDGs 1, 3, 17 

As the HIA4SD project aims to contribute to the SDGs through the promotion of HIAs, 

it seems relevant to identify the place of my studies (as part of HIA4SD) in the mechanism by 

which natural resource extraction affects the SDGs. Indeed, these mechanisms will be very 

useful in policy dialogue processes or in the communication phase. To this end, the following 

chapters reflect on the potential impacts of NREPs on selected SDGs based on the results of 

my study. 

 

5.2.1. SDG 1: End poverty in all its forms everywhere 

The achievement of SDG1, on which most of the SDGs, including SDG 3 “Ensure 

healthy lives and promote well-being for all at all ages”, depend could be significantly 

accelerated by the positive effects of NREPs at the local and national levels. Since poverty is 

predominantly rural and female-focused [33, 34], the employment of local labour, women’s 
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empowerment, and direct and indirect employment for women are important mechanisms to 

reduce poverty at the rural level, as advocated by the World Bank in the Philippines [35]. For 

example, the interventions of the Trident project, such as the empowerment of girls, fit very 

well with this vision of the World Bank [36]. Thus, these direct NREP actions on SDG 1 

could increase household incomes directly or indirectly by reducing impacts that absorb 

household resources (e.g., costs of mine-related illnesses, including road accidents (SDG3), 

and elevated cost of living) or by ensuring the continuity of other rural development sectors 

(e.g., agriculture, livestock and fisheries) [37]. In this sense, the World Bank wrote “growth in 

the agricultural sector is two to four times more effective in raising the incomes of the poorest 

than other sectors” [38]. 

At the regional and national level, NREP revenues can be used to invest in state 

industries (e.g., modernisation of the agricultur and fisheries sectorsmodernisation, renewable 

energy development) to increase gross domestic product per capita, while reducing the 

dependence on producer states that would cause the resource curse [39, 40]. The evidence is 

that many countries have been able to take advantage of NREPs and reduce poverty levels 

[41-43], but under certain conditions such as good governance, good policies, dcentralization 

and good services [44]. For example, in mining communities with low corruption and a 

relatively high capacity to collect revenue, positive spillover benefits compared to other 

communities [45]. 

 

5.2.2. SDG 3: Ensure healthy lives and promote well-being for all at all ages 

SDG3 is a prerequisite for all 16 SDGs as they all depend healthy populations while also 

contributing to health indirectly [46]. In this sense, the arrival of natural resource extraction 

projects should a priori improve the health status of local communities in several ways.  

First, the baseline health status of affected communities and the local health system must 

be maintained. This requires a thorough initial assessment of likely significant health impacts, 

which is then followed by appropriate interventions and regular monitoring in case of project 

implementation [1]. In most mining contexts, migration, increased staffing, investments in 

health infrastructure (e.g. health facility, referral hospitals) and traffic management are 

essential to reduce the pressure imposed by the influx of populations and additional cases of 

disease [47, 48]. In the case of the Trident project, the affordable housing Layout, town clinic 

at Kalumbila, frontier affordable school, frontier affordable school, aerodrome, screening and 

prevention of certain diseases (e.g. malaria, STI/HIV) were important features for preventing 

potential negative effects associated with the construction- and operation-related activities of 
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the mine [3, 4, 19, 49, 50]. However, these investments and actions must imperatively follow 

national health policies in order to avoid having two parallel health systems in the same area, 

meaning collaboration and partenership. This absolutely requires a partnership between the 

NREPs and local and national leaders. Hence, the establishment of public-private partnerships 

between health systems and extractive industry projects – as promoted by SDG 17 – are an 

essential mechanism for ensuring healthy lives and promote well-being for all at all ages 

(SDG3) in regions where natural resources are extracted. 

 

5.2.3. SDG 17: Partnerships for the goals 

SDGs 1 and 3 above cannot be achieved without parallel action on SDG 17. This also 

applies to the promotion of sustainable resource extraction projects, as illustrated in the 

previous chapter. Indeed, if NREPs are convinced that the partnership will benefit them, they 

will fully embrace it. Cost-benefit studies of health interventions for the mine may well 

convince them. It is in this perspective that the health of the population must be considered as 

a whole, including the health of NREPS workers, without which no production is possible. 

Moreover, with the intermingling of the general population and the mine workers, one cannot 

really separate the health of one from that of the other. There is a strong need for a partnership 

between the public health services and their counterparts at the mine, and upstream, the 

extractive industry projects and the country's health system. This partnership could take the 

form of the development of national, regional and annual health policies and action plans, in 

which NREPs could participate and even contribute to their funding. This funding as well as 

the distribution and use of mining resources (e.g. royalties) to local and regional communities 

should be made known to NREPs in a transparent way. In this way, local Extractive Industries 

Transparency Initiative (EITI) can truly cease to be just another structure but an interface 

structure between NREPs, leaders and the community [51]. 

Swiss TPH et les autorités sanitaires locales peut être considérée comme un excellent 

exemple de partenariat privé-public pour la promotion de la santé (SDG3). 

 

5.2.4. Comparison, conclusion, recommendations 

Reflection on the potential impacts of NREPs on SDGs 1, 3 and 17 suggests that 

positive impacts are possible under certain conditions, including good governance, motivation 

and commitment of NREP stakeholders, partners such as the World Bank, IFC and even the 

host communities of these NREPs [52-54]. To have a truly sustainable impact on SDGs 1, 3, 
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and 17, we recommend that NREPs leverage a win-win tripartite partnership with local 

communities, relevant authorities and independent impact assessors. Such a partnership 

should be grounded in mutual trust and transparency, which includes the sharing of data and 

study results with other NREPs, local and national authorities and the research community. 

By knowing that the case of the Trident project is the exception rather than the rule, it is 

further recommended to strengthen regulatory requirements for NREPs to systematically 

identify, monitor and mitigate potential significant health impacts. 

 

5.3. The Challenge of Accessing Financial Data 

One goals of this PhD was to evaluate and critically discuss the economic benefits and 

costs imposed by NREPs on the health system and impacted population groups in Burkina 

Faso, Ghana, Mozambique and Tanzania. This included to assess the overall financial and 

other flows from NREP to the public sector and determine how it is re-distributed to the 

different public sectors, with emphasis on the health sector (Table 5-2). But unfortunately the 

initial objectives 2-4 failed because of the many diffiulties faced in accessing financial data 

from mining companies.In what follows, the difficulties in collecting financial data in the 

frame of this PhD thesis are summaries and potential solutions to the problems encountered 

are identified. 

 

5.3.1. Planned data collection activities 

It was planned to collect financial data at the local and national level in all four HIA4SD 

Project countries. For this purpose, a semi-structured interview guide was developed for 

conducting key informant interview (KII) at the central and local level. At the level of each 

mine, the collection covered three parts: donation/contribution from the mine to the mayor’s 

office (tax, in-kind, cash) and to the health district (in-kind and cash transfer). Then, at the 

level of each town hall, the collection covered three parts: the annual budget of the town hall, 

the financial contribution received by the town hall from the mine and the financial 

contribution of the town hall to the health district. Finally, at the level of each health district, 

the data were collected in three parts: Donation from NREP to health district (in kind and 

cash), donation from town hall (in-kind and cash), health district financial data (annual budget 

including annual expenditures). 
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Table 5-2: Overview of failed research objectives, methods and data sources 

Objectives Methods Data sources 

Objective 2: To assess the 

overall financial and other 

flows from NREP to the public 

sector and determine how it is 

re-distributed to the different 

public sectors, with emphasis 

on the health sector 

Benefit analysis: 
Summarising/estimation 

of contributions to health 

systems from NREPs 

(financial tracking)  

Key informant interviews (KII) at the 

central and local level; and national, 

district and NREPs financial reports, 

contracts, management registers 

Objective 3: To evaluate the 

costs of diseases for health 

outcomes that were identified 

as being attributable to the 

presence of NREPs at health 

system and population level 

Cost analysis: 

Estimation of costs for 

diseases attributable to 

NREPs on health 

systems and households.  

Costs incurred by households will be 

obtained through patient exit 

interviews. Health system costs will be 

extracted onsite (interviews with 

clinical staff) and from published 

information. Number of excess cases 

attributable to the presence of NREPs 

will be obtained from the thesis on 

health impacts in work package (WP) 3  

Objective 4: To carry out cost-

benefit analysis of specific 

health interventions those were 

implemented by NREPs to 

protect their workforce 

Cost-benefit analysis: 
Comparison of costs and 

benefits of prior health 

interventions 

implemented by NREPs  

NREP financial, insurance and health 

reports, workforce registers, time 

sheets, absences  

 

At the central level, KIIs were carried out at the following institutions: (i) ministry of 

health; (ii) representatives of NREPs; and (iii) ministry of finances. At the local level, KIIs 

were target (i) health authorities/coordinators in NREP areas; (ii) management of NREP; and 

(iii) local authorities. In the course of these interviews, access to all sorts of financial reports 

and documentation was requested. While it is was notfully clear what financial data was 

available and accessible in the different project countries, the targeted spatial resolution was 

set at the national level for taxes and at district level for NREP specific contributions at the 

local level. Data was supposed to be collected for the last 10 years (2008-2017) or at least 

since the beginning of the NREPs. A combination of collection grid, interviews with data 

managers, and review of accounting documents was applied. Data collection was done by a 

combination of the six PhDs in the HIA4SD project and local study assistants hired for around 

3 months. 
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5.3.2. Challenges faced when implementing the planned research 

In Burkina Faso 

The data collection tools were sent out as planned in the methodology two weeks before 

the interviewers arrived in the field. Then, the mayor’s office, the health district and the mine 

were contacted by telephone one week or on the first day of the interviewers’ arrival at each 

of the three study sites in the health districts of Houndé and Kongoussi with, respectively, the 

gold mines of Houndé (Houndé Gold), Bagassi (Roxgold) and Bissa (Bissa Gold).  

In general, the KIIs were easy to conduct in the health districts, more difficult at the 

town hall and mine levels. At the health district level, financial contributions from the mines 

and/or the mayor’s office were available but were not complete according to managers. At the 

level of the town halls, it was often the same report from the mine that was given to us and it 

was difficult to find all the interventions from the mine because some donations were made 

directly to the district or to the communities without going through the town hall. At the mine 

level (especially in Bagassi), all contributions to the communities are documented and made 

available to us. Some of these contributions were verified at the Boromo district (e.g. 

generator), at the health facility of Bagassi (e.g. solar panel), in the community (e.g. training 

of young people in electricity and mechanics, whose graduation we attended).  

In summary, despite the approval of their managers at the central level, the local 

interlocutors were very reserved at the local level. Some preferred to fill out our 

questionnaires (which were interview guides) on their own and return them to us later. But 

this return was never made. Out of the nine tools, three were completes, four were incomplete 

and two were missing information (at the mine level) as shown in the Table 5-3.   

 

Comparison/lessons learned across four countries 

In the three others counties namely Ghana, Mozambique and Tanzania, very similar 

experiences were made as in Burkina Faso.  
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Table 5-3 summarises the data collected and their characteristics for the four countries. It can 

be seen that the respondents (mines, town hall, and health district) had difficulty filling out the 

Excel tools during the entire field collection period (more than 3 months). In Burkina Faso, 

for example, the reasons were administrative, inability to find the appropriate supports (the 

traces), and lack of time. In Bagassi, all of their financial reports (Table 5-3) on commune and 

health funding, including the films, were given to us. In sum, it was easier to give the 

available reports than to extract the requested data and fill in the forseen data collection tools. 
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Table 5-3: Overall assessment of data collection in the four HIA4SD countries by study site 

Countries Study sites Mine Town hall Health district 

Burkina Faso 

Houndé NR Partial (report) Partial (report) 

Bagassi Full (report) NR Partial (report) 

Kongoussi Full* Full * Partial (report) 

Ghana 
Asutifi  NR NR NR 

Tarwa NR NR NR 

Mozambique 

Larde NR Full  NR 

Moatize NR NR Partial  

Moma NR Partial Full 

Montepuez Partial (report) NR NR 

Tanzania 

Geita Partial (report)1 Partial (report) NR 

Buzwagi NR Partial (report) Partial (report) 

Bulyanhulu NR NR NR 

NR= Not Received; * Disturbed by terrorist attacks 

 

The main difficulties in the four project countries can be summarised as follows: 

- Unavailability of respondents in the mines; 

- The inexistence of some of the data requested; 

- Lack of a local coordination structure that brings together key stakeholders such as the 

mines, local government and the health district; 

- Lack of transparency from the mines or fear of sharing sensitive data (money), 

including willingness to provide the financial data; 

- Insufficient archiving of financial data at the health district level, including data 

quality issues. 

 

5.3.3. Recommendations derived from the lessons learned 

The experiences and lessons learnt in the implementation of the studies can be useful for 

the collection methods to better overcome potential difficulties, or for the shortcomings to be 

identified and corrected for future studies. Thus, in relation to the different reasons for not 

obtaining data, we make recommendations to the three entities where data should be collected 

(health district, town hall, mining). 

 

Recommendation for the mining level 

The main problems were the availability of data and staff in combination with the fear 

of sharing financial data. Given the inability to obtain primary data at some mines, the last 

resort would be secondary data through mine reports, EITI, and mine data sites such as those 

of the World Bank [55, 56]. However, these databases are often updated with varying degrees 

of timeliness and not all of the indicators requested in my research were necessarily included. 
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This may require secondary data collection to be complemented by specific primary data for 

indicators not included. Triangulation with data collected at the town hall and health district 

levels could ensure data quality. Another issue was the lack of staff time at the mines. As a 

solution, investigators could spend more time in the mines collecting data. Indeed, collecting 

data from all PhDs at the same time may not have allowed for greater attention to financial 

data despite the specificity of the mines and the sensitivity of these data. In the long term, an 

ultimate and sustainable solution would be to introduce the collection of the missing 

indicators into routine mining and EITI and CSR reporting. In addition to the above, 

activating local EITIs, producing mine collaboration journals, and even initiating the 

promotion of good practices (celebrating model mines) could further motivate mines. A 

sustainable and effective solution would be a collaboration/partnership for HIAs with national 

and/or international research institutes, as is the case with Trident project in Zambia. 

 

Recommendation for the hall  

The main problem encountered was data archiving and management. Despite the 

willingness of most town hall officials, financial data was difficult to find and the physical 

implementation of the mines difficult to quantify the costs (unavailability of implementation 

costs). Indeed, the teams of the town hall are changing (according to the deadlines of the 

mandates) the data are lost from one team to the next. In addition, the level of technical 

expertise in data management is often limited at the local level. One scenario would be to first 

collect the data at the mine level and then return to verify the accuracy in the town halls (but 

without creating a conflict between the two structures). In this scenario, it will also be 

necessary to go to the community and verify the accuracy of the achievements as in the 

transect walk [57, 58]. Part of the contribution received at the town hall, such as royalties, can 

be collected at the central level by the ministries in charge of the town halls. 

 

Recommendation for the health districts 

As with the town halls, the main problem here is the archiving of data. However, the 

health districts are generally better equipped with high-level administrative and management 

personnel. It is therefore difficult to understand why data from the mines and town halls are 

not archived in a timely manner. One scenario would be to collect data from all the health 

centers covered by the commune to which the mine belongs. This would make it possible to 

track achievements and contributions not capitalised in the health district. Again, the data 

from the mine should serve as a benchmark for comparison. Another scenario would be to 
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collect secondary data such as annual action plans (where all financial inputs are normally 

included), and then secondarily, conduct KIIs to extract (or complete) the study indicators. 

This experience in the four countries of the HIA4SD project has shown us the difficulties of 

collecting financial data, especially from the mines. Therefore, the analysis in the discussion 

opens up other opportunities such as secondary and primary data collection, and especially a 

partnership between mines and research institutions. This could facilitate the collection of 

data on the contribution of mining at the local level, and set a new course for future studies on 

the financial impacts of mining on health. 

 

5.4. Role of Key Actors in Promoting HIA Practice 

In view of the insufficient inclusion of the socio-economic determinants of health in 

impact assessments noted in my scoping review, it seems relevant to reflect on how the 

practice of HIA can be further promoted. To this end, the following chapter presents 

reflections on the role that the identified key actors should play in promoting the practice of 

HIA. 

 

5.4.1. Role of academic institutions 

The vocation of knowledge givers is intimately linked to the role of research in an 

academic institution [59]. Academic institutions are essentialfor providing training that can 

feed communities of impact assessment practice such as the International Association for 

Impact Assessment (IAIA) [60]. In addition, research institutions have a responsibility in 

providing educational resources (e.g., training materials, guidance documents) to integrate 

health in impact assessments and existing course offerings [61]. This is the case of the Swiss 

TPHwhere the Department of Epidemiology and Public Health deals with HIA research and 

capacity building [62]. Moreover, through research the benefits of impact assessments can be 

demonstrated, which is important for convincing stakeholders such as governments, private 

sector projects and financing institutions about the importance of further strengthening HIA 

practice [63]. In this sense, the HIA conducted in partnership with the Trident project can 

serve as a best practice example [17, 36]. 

 Key roles identified: Development of educational resources, offering of trainings, 

research 

 



Discussion 

 

76 

5.4.2.  Role of extractive industry companies 

Private sector companies themselves have an key role in impact assessment as an actor 

of change (introduction of new projects) in the communities where they operate. This is 

particularly true for HIA, or health within other forms of impact assessment, which is 

generally not well regulated at the national level, especially on the African continent [18]. In 

the absence of national legislation it is imperative that mining companies apply the rules and 

standards set by international organisatoins such as the International Finance Corporation 

(IFC), the International Council on Mining and Metals (ICMM) and the International 

Petroleum Industry Environmental Conservation Association (IPIECA) [64-66]. This should 

actually be in their own interest as it will promote a healthier workforce (increased 

productivity) and also healthier host communities (essential for collaboration and conflict 

prevention) [67]. Given these benefits, companies should become more active in 

incorporating health expertise among their staff, who are capable of collaborating with 

research institutions and governments to ensure high quality HIA and implementation of 

health interventions in partnership with the local health system and other actors. Again, the 

example of the Trident project appears illustrative as the health interventions implemented 

resulted in overall positive impacts on socio-economic determinants and shown in Chapter 3 

and Chapter 4 of this PhD thesis. In addition, companies should commit to improve access to 

data and transparency (see Section 5.3) [68]. 

 Key roles identified: compliance with national and international impact assessment 

regulatory frameworks, engaging health expertise (HIA specialist and internally), 

partnering with local institutions for implementation of interventions, impact monitoring, 

data sharing 

 

5.4.3. Role of lending institutions 

The World Bank and the banks that have subscribed to the Equator Principle, including the 

IFC, are potential partners respectively for the development of producer countries, and lenders 

for the mines [38, 69].  

First, the World Bank, which advocates natural resource extraction as a means of 

reducing poverty, and lends to countries for development initiatives and large public works 

(e.g. roads, hydropower, ports, private sector projects), has a definite power to impose the use 

of HIA for planned resource extraction projects [70, 71]. Thus, the World Bank as a major 

partner in economic development could on the one hand impose HIA as a condition for 

mitigating the health impacts of mining, on the other hand it could also promote research by 
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funding governmental HIA initiatives in the mining context. For example, a project such as 

HIA4SD, because of its focus on SDGs and mining producing countries, could be 

government-led and funded by the World Bank for the benefit of each country [72]. In 

addition, the impact studies on economic determinants that we have already conducted in 

Zambia could easily be sponsored for replication at the HIA already conducted in other 

countries/ or mines.  

Secondly, banks, including IFC, have signed up to the Equator Principles. As a 

reminder, the Equator Principles (EPs) are a set of ten principles that signatory financial 

institutions must respect in order to, among other things, manage risks and identify, assess and 

manage the environmental and social risks of projects [73]. As the environmental and social 

risks of mining are health endpoints, the importance of the EPs for this area is clear. 

Therefore, banks adhering to these principles, in addition to financing the private sector such 

as mining, should also work to reduce the health risks that HIAs identify. In addition, the IFC 

may condition its support to companies on the inclusion of IA in the company's assessment.  

Together, the World Bank and IFC could formally institute the inclusion of IA and in 

particular socio-economic determinants in the terms of operating contracts and 

evaluation/performance criteria of these mining companies, and fund IA research. 

 Key roles identified: Incentivising governments, introducing IA into loan conditions, 

funding research. 

 

5.4.4.  Role of national and local governments 

One of the average objectives of any government is to ensure the health of its citizens 

and their economic development, and this gives them many roles in promoting assessed 

impacts. 

Regulating HIA or the rigorous inclusion of health in other forms of AI is an appropriate 

role for governments given the sovereignty of states and their regalian role to protect for the 

population. According to the United Nations ‘’ The right of peoples and nations to permanent 

sovereignty over their natural wealth and resources must be exercised in the interest of their 

national development and of the well-being of the people of the State concerned’’ [74]. 

To do this, national governments need to reform laws and regulations such as mining 

codes to incorporate AR, while attracting mining investors [75, 76]. These legislative reforms 

would be more acceptable to the mines if they are consistent with those of the lending 

institutions (section 10.4.3 above). Furthermore, it is also the responsibility of the state to 

review the quality of the impact assessment reports in order to correct potential errors and to 
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ensure the relevance of the results for sound decision-making based on valid scientific 

evidence. This is crucial for the effectiveness of the measures that will be taken on the basis 

of these results [77]. 

Partnering with NREPs to mitigate health impacts (e.g. local health systems) is useful to 

identify impacts through AI, and to plan actions to monitor and correct them as done in 

Kalumbila, Zambia every 4 years (section 10.1.1). For example, in view of the results 

obtained by the HIA4SD project, governments could then appropriate the results of my 

studies, the experience of the Trident project and the wider HIA4SD project to extend these 

studies and make better use of them to inform their mining policies. This logically leads to a 

partnership with the main mines for the study of impacts in each country. Once mitigation 

measures have been agreed, the role of governments is also to enforce the implementation of 

mitigation measures. This is especially important for mines where corruption and 

misrepresentation are common [78, 79]. In this context, mitigation actions (e.g. drinking water 

supply vs. pollution of water sources, fight against malaria, STI/HIV) must be audited, 

externally controlled and capitalised. This makes it possible to ensure the effectiveness of the 

actions, their quality and their effects on the targeted problems. Also, it is important to 

involve local communities as victims of the impacts and beneficiaries of the interventions in 

these follow-ups for more accountability of governments and for transparency. 

After the first impact assessments, governments still need to review the impact 

monitoring data, to ensure the quality of the studies and to be able to establish trends, project 

long-term trends, plan and implement effective and sustainable remedial actions.  

At the local level, governments should ensure strict enforcement, alert the national level, 

and work with local NREPs, local structures such as EITI, and encourage local community 

participation in IA. 

 Key roles identified: Regulating HIA or rigorous inclusion of health in other forms of IA, 

Reviewing quality of impact assessment reports, Partnering with NREPs for health impact 

mitigation (e.g. local health systems), Enforcing implementation of mitigation measures, 

Reviewing impact monitoring data. 

 

5.5. General Conclusion and Recommendations for HIA Practice 

My thesis work provided multiple analytical results as part of the HIA4SD project 

focusing on the topic of health economics. Thus, my results show among others:  
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Firstly, a low level of economic analysis in published community impact assessments of 

mines, incomplete economic analyses (e.g. either only benefit or cost analyses), and a focus 

on the environmental and social domains with little interest in the health domain. Secondly, 

the presence of a copper mine in Zambia is associated with positive changes such as a higher 

level of childbearing, the possession of certain economic goods (e.g. television, ...), access to 

healthy water sources and better quality housing (e.g. walls, floor, roof). Finally, communities 

impacted by the copper mine in Zambia (e.g. receiving health, education, infrastructure 

interventions) whose wealth level was low at the start of the studies in 2011, have grown 

rapidly and have outgrown the non-impacted community and the region, reflecting a positive 

impact of the Trident project on household wealth levels. Furthermore, the Trident project has 

carried out multiple community interventions, which can justify the positive impacts on both 

the socio-economic determinants of health and household wealth in the impacted 

communities, appears to be a best practice case.  

In the light of the above findings and the objectives of the HIA4SD project, 

recommendations have been made to the various stakeholders in HIAs and the governments 

of producing countries: 

Despite the importance of the economic analyses that mines must underpin in their 

business of operation, there is a glaring lack of economic analysis in mine impact 

assessments, particularly those relating to health. Increasing the practice of economic impact 

assessment involves several actors. Governments should reform their regulations to require 

periodic assessments of mining projects and the monitoring of these impacts. In addition, 

governments should invest in conducting these studies, as well as ensuring that all impacts 

assessed can benefit from economic analysis. As well as governments, mining projects (which 

must comply with government regulations and lending institution standards), research 

institutions (which must implement impact assessments and increase knowledge of possible 

approaches), equatorial banks and extractive industry lenders (which must include impact 

assessments in their lending standards and conditions) all have key roles to play in carrying 

out these assessments. The inclusion of economic analyses should therefore be clearly 

recognised and included in the standards and contracts between these different actors. 

However, given the scientific capacity of the research institutions, they could work fully to 

publish the results found.  

Our results also found positive impacts of the Trident project on the socio-economic 

determinants of health in the impacted communities. In contrast to some projects where 

economic impacts are generally negative, even leading to the term 'commodity curse', and 
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given the promotion of impact assessments by the Trident project, it was considered a best 

practice case. Indeed, this best practice case is further justified by the interventions to mitigate 

potential negative impacts and the promotion of impact assessments by the Trident project 

compared to the difficulties of collecting financial data in the HIA4SD countries. All this 

leads us to recommend to the mining projects in the four HIA4SD countries (Burkina Faso, 

Ghana, Mozambique and Tanzania), the well contextualised duplication of Trident's best 

practice to ensure positive health and economic impacts on the populations as in Kalumbila, 

Zambia. Research institutions such as those already involved in the HIA4SD project (IRSS in 

Burkina Faso), as well as the governments of these countries, are the key authors to be 

included in this approach. This best practice case should then be included in the packaging of 

the other results to be transformed into appropriate messages for policy dialogue so that each 

actor can play its role and mine action IA effectiveness under HIA4SD leadership.  

Finally, impact assessment reports are difficult to obtain and monitoring data is rarely 

published. Public disclosure and even scientific publication of the process and findings of 

impact assessment reports should therefore be encouraged by regulatory bodies (e.g. 

governments, lending institutions). This could not only increase the accountability of the 

mining sector for potential negative impacts, but also increase the visibility of their positive 

contributions to the 2030 Agenda for Sustainable Development. Furthermore, mining 

revenues and their distribution to communities and health services could be known in order to 

avoid inequalities in the sharing of development goods, recognise the importance of mining 

contributions and ensure equitable development based on informed policy choices with 

relevant IA data. Furthermore, in these IAs, very importantly, cost-benefit analysis of mines 

from a social and private perspective should be prioritised, so that companies, as well as the 

population, can situate themselves on their potential gains from their health actions, and thus 

help in decision making [22]. 

Given the close link between the economy and health, it is clear that in order to "Ensure 

healthy lives and promote well-being for all at all ages" (SDG3), it is necessary to "End 

poverty in all its forms everywhere" (SDG1). 

 

5.6. Outlook and Possibilities for Future Research  

In the second phase of the HIA4SD project, the results of my thesis, together with those 

of the HIA4SD team as a whole, should be used to formulate policy dialogues to induce the 

promotion of impact assessments in resource-rich countries in Sub-Saharan Africa.  
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In particular, my thesis found that the lack of inclusion of economic analyses in mine 

impact assessments, as well as the lack of inclusion of economic analyses in mine impact 

assessments, will contribute to increasing the knowledge of the scientific community and 

users of published information (including international agencies, mines and policy makers) on 

the current state of inclusion of economic analyses in impact assessments on the one hand, 

and the evolution of impacts on the socio-economic determinants of health on the other.  

In the same continuity of the promotion of HIA, we will be involved in the training of 

HIA students, but also in research. Thus, the unfulfilled objectives (2, 3 and 4) can be 

achieved after the PhD by taking advantage of the lessons learned and by having the results of 

the impacted diseases of another colleague (this objective has been moved to the second phase 

of the project). 

Firstly, it will be necessary to complete the objectives not achieved in phase 2 of 

HIA4SD, which are: 

- To assess the overall financial and other flows from NREPs to the public sector and 

determine how the funds are redistributed to the different public sectors, with a focus 

on the health sector;  

- Assess the costs of diseases or health outcomes that have been identified as being 

attributable to the presence of NREPs at the health system and population level. 

 

Then, it would be appropriate to look for the benefits of mining by supplementing health 

actions through the conduct of a cost-benefit analysis of specific health interventions 

implemented by NREPs to protect their personnel. This requires a cost-benefit analysis of the 

mining operation before the relevant authorities grant new mining contracts [80].  

Finally, the impacts on the distribution of potential epidemic diseases, as well as the 

quantification of the costs of other impacts found by the HIA4SD project (e.g. environmental, 

water and sanitation) are other relevant research topics that could complement our already 

completed studies. 
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