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INTRODUCTION 
Since 2014, the Swedish Environmental Protection Agency (SwEPA) and the United Nations 
Development Programme (UNDP) have jointly implemented the Environmental Governance 
Programme (EGP) as a way to integrate environment and human rights into the governance of 
the mining sector. Funded by the Swedish International Development Cooperation Agency 
(Sida), EGP has been active in multiple countries across Latin America, Africa, and Central 
Asia.  

The EGP’s experience through the years has revealed the huge potential for participatory tools 
and processes. Participatory Environmental Monitoring (PEM) is a collaborative process that 
offers a dialogue space for the local community impacted by mining, government agencies that 
oversee mining and environmental governance, and in some cases the mining companies 
themselves. In this process, participatory environmental monitoring is used to address the 
community’s concerns about mining and to better prevent or limit environmental damage. In 
some cases, PEM can be integrated as part of public environmental data collection and 
monitoring. With PEM, disputes around the management of natural resources can be navigated 
earlier and more peacefully.  

This Guide, and its accompanying Checklist which is available as a Website and downloadable 
pdf, combine and integrate PEM experiences from different parts of the world. These materials 
have been designed as accessible resources for civil society, public and private sector actors 
who work with communities near mine sites and mining areas, to jointly monitor environmental 
health. Organized using steps, tasks and pillars, these publications present an overview of 
what PEM involves and aims to achieve. Further, through concrete recommendations and 
examples, they intend to make implementing this type of initiative both more approachable 
and more effective. 

Developing this Guide has been collaborative and evidence-driven, with several consultations 
and knowledge-generating activities at country, regional and global levels. Through country 
missions, regular technical support, regional workshops and bilateral knowledge exchanges, 
insights have been gathered from EGP practitioners in the field as well as from mining 
stakeholders.  

ACKNOWLEDGEMENTS 
This document was compiled from EGP’s work on PEM from 2017-2024 by co-authors Claudio 
Pareja and Sarah Daitch, with contributions from Pelle Mœller Lütken and Source 
International. The material has been reviewed by Tove Lundeberg and Karl Westerlund. The 
publication depends on invaluable examples and feedback from project partners in the 
countries. 
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THE CASE FOR PARTICIPATORY ENVIRONMENTAL MONITORING 
The need for minerals has always been a precondition for human development. Throughout 
history, an increasing variety of minerals and metals have been needed to support ever more 
complex societies. For example, quartz has been used throughout history, from axes and tools 
in the Stone Age to microchips in the Information Age. The sourcing of metals and minerals 
necessarily involves mining. 

The growth of the mining sector often comes at a significant environmental cost, with concerns 
including water, soil and air pollution, deforestation, habitat destruction and poor air quality. 
Addressing these environmental challenges is vital for protecting ecosystems, supporting the 
livelihoods of local communities, enabling sustainable development at the national and local 
levels, and sustaining peace for affected populations. Governing the mining sector in an 
environmentally sustainable manner is only possible if long-term mining operations are 
themselves made sustainable, by either limiting or redressing their negative socio and 
environmental effects. This forms the crux of environmental governance.  

Local communities, whose lives are intricately linked with the ecosystems affected by mining 
operations, have often been excluded from the environmental governance system. They have 
also historically been denied the chance to monitor or express the negative environmental or 
social impacts they suffer from, as a result of mining. This creates conflict between affected 
communities and the predominantly private mining companies. It also erodes the trust that 
affected communities have in all tiers of their government (national, regional and local) and 
public institutions.  

Further, the lack of transparency, accountability and participation in the environmental 
governance of the mining sector severely affects environmental sustainability, socio-
economic opportunities, State-society relations, conflict prevention, and respect for the 
fundamental human rights of affected local communities. Meanwhile, companies and other 
mining sector stakeholders are perceived to have vested interests, so any data they generate 
is often distrusted by local communities and other stakeholders. 

Against this backdrop, Participatory Environmental Monitoring (PEM) emerges as a beneficial 
instrument for socio-environmental governance. PEM comes with significant potential to 
address the trust gap and, to some extent, fix the power imbalances among mining companies, 
government authorities and local communities.  

PEM efforts are designed to involve local communities as active participants in monitoring the 
environmental impacts of mining activities, ideally leading to measures to address any 
negative impacts. By engaging community members, Indigenous groups and other 
stakeholders directly affected by mining operations, PEM aims to empower stakeholders by 
including them in gathering, analysing, interpreting and communicating environmental data. 

The positive outcomes of PEM go beyond mining. Local communities are often so empowered 
by their participation that they are able to better engage in policy dialogue with local and, in 
some cases, national authorities. PEM also benefits the State by providing opportunities to 
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strengthen its institutions, improve national and local information management, and engage in 
multi-stakeholder partnerships.  

In this Guide, PEM is a collaborative process that offers a dialogue space for the local 
community impacted by mining, government agencies that oversee mining, and in some 
cases the mining companies themselves. In this process, participatory environmental 
monitoring is used to address the community’s concerns about mining and to better 
prevent or limit environmental damage. With PEM, disputes around the management of 
natural resources can be navigated earlier and more peacefully. In the scientific literature, 
PEM is closely linked to the concepts of community-based monitoring, community-based 
research, citizen science, citizen monitoring, citizen-driven monitoring, participatory action 
research, crowd science, community science and volunteer environmental monitoring 
(Muhamad Khair et al., 2021). Different countries may have specific initiatives that are similar 
to PEM, like the community health impact assessments in Thailand. 

Viewed in this light, PEM can support the Sustainable Development Goals (SDGs). The 2030 
Agenda for Sustainable Development, adopted by UN member countries in 2015, lays out the 
blueprint for a more just and sustainable future. It promises to leave no one behind. This 
includes those who are adversely impacted by environmental degradation, especially in 
usually underrepresented groups. The following illustrates how PEM in the mining sector 
contributes to delivering specific SDGs as concluded in the first EGP report on this topic (Pareja 
et al., 2019): 

● PEM initiatives have improved the environmental management of mining companies, other 
industries and local communities by identifying possible contamination sources. This 
directly contributes to SDG 6, “Clean water and sanitation,” and SDG 15, “Life on land.”  

● In some cases, monitoring efforts have identified pollution in food sources and its impact 
on health, looking at ways to mitigate these effects, contributing to SDG 2, “Zero hunger,” 
and SDG 3, “Good health and well-being.” 

● As mining pollution tends to affect specific areas, mainly rural or semi-rural regions already 
suffering from structural inequalities and discrimination, addressing pollution risks based 
on PEM data contributes to SDG 10, “Reduced inequalities.”  

● Mining companies that genuinely support PEM initiatives help advance SDG 9, “Industry, 
innovation and infrastructure,” and SDG 12, “Responsible consumption and production.” 

● Women and children are often disproportionately affected by environmental degradation, 
such as water shortage or pollution. PEM has provided, in some cases, a new dialogue 
space for effectively voicing these concerns and advocating for action that contributes to 
SDG 5, “Gender Equality.”  

● In conflict-affected settings, PEM provides a channel through which communities, 
governments and companies can engage in meaningful, data-driven dialogue. PEM also 
helps strengthen inclusive and responsive national, regional and local governance. This 
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contributes to SDG 16, “Peace, justice and strong institutions,” and SDG 17, “Partnerships 
for the goals.” 

INTERNATIONAL CONVENTIONS RELEVANT TO PEM 
Three Conventions specifically address the overlap between environmental and human rights. 
The three Conventions have different geographic focus and can, therefore, guide and support 
PEM efforts in different countries. 

● The Aarhus Convention entered into force in 2001. Its official title, the “Convention on 
Access to Information, Public Participation in Decision-making and Access to Justice 
in Environmental Matters” (i.e., the three so-called Access Rights), describes the 
thematic scope. The Aarhus Convention has 47 Parties, primarily in Europe and Asia. In 
April 2023, Guinea-Bissau acceded the Convention as the first African country. 

● The Escazú Agreement, which entered into force in 2021, has a similar focus on Access 
Rights as the Aarhus Convention, but with some major differences: this Agreement has 
a regional focus on Latin America and the Caribbean and includes specific language 
about protection of environmental human rights defenders. As of April 2024, 15 
member countries have ratified the Agreement, while an additional 10 countries have 
signed but not yet ratified the Agreement. 

● The Convention on Biological Diversity (CBD) was signed at the Rio Earth Summit in 
1992. CBD covers all aspects of biodiversity, including conservation, sustainable use, 
and the fair and equitable sharing of benefits from using natural resources. In 2022, 
CBD was modified, and a new framework relevant to PEM was adopted. This framework 
includes all three Access Rights and the protection of environmental human rights 
defenders. With 150 Parties embracing the CBD, Access Rights now have global reach. 

Starting from these Conventions, PEM can support the three Access Rights: 

● The right to access information relates to PEM in several ways. PEM contributes to 
gathering data on potentially harmful effects on human health and ecosystems, often 
turning the data into information understandable for laypeople. PEM helps create new 
data and make otherwise complex information available directly and transparently to 
rights holders. Additionally, PEM mechanisms can be used to share information with 
decision makers, including government agencies that are, in turn, obligated to promote 
Access Rights actively.  

● The right to participation is fulfilled by PEM, as it acts as a platform for organizing rights 
holders’ participation in Environmental Impact Assessments for planned new 
industries or for planned modifications or expansions of existing industries.  

● The right to access justice provides PEM participants with a foundation for demanding 
support from the State in case of a perceived breach of rights related to the 
Conventions. 
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HOW THE GUIDE IS ORGANIZED AND HOW TO USE IT 
This Guide is structured across four steps that explain which tasks can be carried out while 
implementing PEM. To complement this, we use pillars to describe four aspects that need 
particular consideration while working through each step. Along with each step, we offer 
practical examples to explain different participation levels through which local communities 
can be involved in PEM. The following figure provides an overview of how the information is 
organized. 

 

 

Figure 1. Overview of the four steps (arrows) with specific tasks (exterior) and pillars (interior) 
for PEM. 

The four steps are designed to capture a wide range of participatory environmental monitoring 
experiences. While these steps are presented sequentially, in reality, a PEM effort may jump 
back and forth through the steps. We advise users to read through all steps and participation 
levels to familiarise oneself with the content. Complementing these four steps, there is some 
preliminary work to be done to assess the fit of PEM in a particular context, which is explained 
in the next section. The four steps are: 

● Convene and organize. PEM efforts usually do not start spontaneously; someone 
must convene them. The, the participating parties prepare themselves by 
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understanding the regulatory context and assessing the mining operations of concern. 
In addition, the PEM team is organized. By PEM team, we refer to everyone that is 
participating in the design and implementation of the initiative. This step can also be 
used to acknowledge specific challenges in the communities where PEM will be 
implemented, such as the participation of disadvantaged groups.  

● Prioritize and design. The participating parties agree on a common purpose for what 
they want to achieve during the PEM effort. Consequently, they design the PEM initiative 
by defining what will be monitored, why, when and where, by whom and with which 
tools. 

● Monitor and communicate. This step reflects the implementation of the designed 
monitoring activities are implemented. During implementation, equipment will be used 
to perform specific activities, like taking samples or storing monitoring results. The 
communication of the process and its results is also included here.  

● Act and follow-up. After most of the monitoring is done, it is time to influence change 
if needed. Change can be made to solve a particular social or environmental problem 
that was identified or to improve the monitoring process.  

The four pillars are crucial to sustaining PEM work every step of the way. While the pillars are 
presented one-by-one, they intersect and overlap with one another, given that each aspect of 
reality on the ground involves both its social and environmental dimensions. The four pillars 
are: 

• Governance: This pillar focuses on:  

• The process for decision-making, leadership, budget allocation, selection of 
participating members, their composition in terms of gender and age, and 
roles. 

• Relationships with other institutions, including companies, government and 
universities. 

• The history of the community and the region, the culture, the perceptions that 
people have about their situation, their relationship with nature, the local 
economic context, way of life and the legal framework.  

• Environment: This pillar focuses on: 

• The physical geography of the region. 
• The water quality and quantity, and environmental situation of soil and air. 
• Ecosystems, flora and fauna present in the area and their current status. 
• The environmental monitoring procedures that are used during PEM efforts.  

• Learning: This pillar focuses on:  

• Technical skills and knowledge, communication and leadership skills, as well 
as the traditional and local knowledge that participants may have or need.  

• The knowledge generated during PEM efforts through monitoring activities and 
the results obtained. 
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• The reflective practices of the PEM team that learns from its own experiences, 
successes and failures. 

• Gender: This pillar focuses on:  

• Issues affecting the equity between men, women and other identities. 
• Prevailing inequalities that limit the diversity of participation in monitoring 

initiatives as well as the relevancy of the results obtained. 
• Ways to make PEM more transformative and increase its impact on community 

well-being.  

Each step in the Guide specifies and describes tasks that correspond to actions involved in 
PEM. Each task is accompanied by concrete examples that present learnings gained through 
the EGP experience. These examples are categorized by the level of public participation, 
indicating what is and is not achievable in a particular context. We recommend reading all 
examples, as some may suit more than one level of participation. 

Participation levels describe how the community engages in the process. The level of 
community involvement varies based on the particularities of each PEM effort. Therefore, 
participation levels should not be understood as a mandate to reach a specific standard, 
however if there is no community participation there is no PEM. This guide considers three 
levels of participation: 

● Executed by community members: Here, the community itself carries out the monitoring 
activity. For example, participants from the community are trained to collect 
environmental samples, which are then sent to a laboratory.  

● Executed in partnership: This includes all possible institutional arrangements where a 
particular task or activity is discussed and executed through collaboration between an 
external entity, such as a mining company, and the community. 

● Supervised by community members: Here, the tasks are carried out by outsiders (e.g., 
monitoring specialists contracted by the company or a State agency, in-house company 
employees or representatives of the State), while the community supervises the results 
achieved. For example, samples may be taken by experts, but community members keep 
track of the process and keep the samples in their custody. 

Depending on the reader’s interest, this Guide can be read in a sequential manner, focusing on 
a specific step and its dimensions, or alternatively, focusing on a specific dimension across all 
steps. If a reader is concerned about a particular topic but cannot link it to any of the tasks as 
named in the Guide, refer to Annex 1, which provides a synopsis of the most common PEM 
issues and where to find the relevant information for each one within the Guide. 

PRELIMINARY WORK TO INITIATE: CONSIDER WHETHER PEM IS A FIT 
If PEM is being implemented for the first time, it can be beneficial to consider whether this 
approach fits the specific context. PEM can be initiated by either a non-governmental 
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organization or NGO, a State agency, the local community group or the mining producer. 
Whoever takes on the role, the initiator and conveners should devote some time to reflect on 
the suitability and fit of this type of monitoring to the specific context where it will be 
implemented. While PEM is sufficiently flexible to be applied in a broad range of situations, the 
effort must be backed by strong determination.  

First, a minimum of environmental governance should be in place. While it is difficult to provide 
specific thresholds at which PEM will be feasible, the following list provides several topics that 
should be considered by the initiators when deciding to go forward with PEM:  

• The existence of environmental regulations that mining producers need to comply with;  
• Responsiveness from State agencies or elected officials that oversee mining; 
• Enough personal safety for everyone involved, especially community members; and 
• Willingness to participate from all relevant parties.  

If the conditions above are in place, in Step 1, the Guide gives ideas on how to introduce and 
socialize the concept of PEM, bring all parties on board, understand the regulatory context and 
assess the production context. If the conditions for PEM are not in place, for example, in 
situations of violent conflict, other actions that go beyond the scope of PEM can be considered 
first to improve the governance of the mineral sector (see for example Andrews et al., 2018) 
and enable stronger public participation:  

● Improved planning, earlier on: When governments and other actors engage in long-
term, transparent planning, it can help local communities develop sustainably, reduce 
conflict risk and help rural communities prepare in advance. Meaningful engagement 
helps to put conditions in place for the local community to benefit when projects 
proceed, as part of a broader development plan. This requires governance capacity 
building at the local level.  

● Addressing land ownership issues: In remote areas in particular, resolving land use 
and land ownership issues can help keep conflicts from escalating.  

● The need for fair distribution of benefits: Benefits are often not shared equitably with 
areas affected by mining projects. Ensuring that the benefit distribution system 
allocates benefits fairly helps to avoid conflict.  

● Building capacity for implementing environmental regulations among all actors: 
The impact of environmental degradation and pollution on the lands and livelihoods of 
communities consistently drives social conflicts to escalate. Companies and 
governments that willingly adhere to a higher quality of Environmental Impact 
Assessments than required, combined with monitoring that engages communities, can 
help to mitigate extractive conflicts. 

Second, in practical terms, a minimum of resources must be available to make PEM viable. 
This means:  
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• Sufficient time to work with communities and conduct monitoring activities; and  
• Sufficient funds to support the effort. PEM is not necessarily expensive, as the 

monitoring initiative could vary from sophisticated (e.g., using specialized equipment) 
to simple (e.g., taking pictures). In Step 3, the Guide delves into financing PEM and the 
appropriate equipment.  

Third, PEM has limits. This type of initiative will not prevent all potential environmental, social, 
cultural or spiritual impacts of mining. As identified in a previous report (Pareja et al., 2019), 
some communities and people disagree with large-scale mining. For them, the problem goes 
beyond the environmental effects and has more to do with opposing views on how 
development should occur within their territories. In these cases, a monitoring initiative has no 
power to eliminate differences. (For other approaches to strengthening environmental 
governance of mining, see the four actions above.) Mining activities can occur in Indigenous 
territories and come into conflict with Indigenous world-views. Although monitoring may 
increase trust and reduce impacts, acceptance of these ventures is not guaranteed. 

While monitoring and subsequent action diminish the risk of adverse impacts, there will still 
be some impacts from mining. For example, families and communities may need to be 
relocated from a region, creating disruptions in personal livelihoods and community history. 
Another example is the inevitable impact of the removal of topsoil, landmass movement or the 
occupation of vast sections of land during mining, even if it will undergo reclamation or 
remediation later. 

Some guiding questions that could be considered when deciding on the suitability of PEM are: 

● How well is the concept of environmental monitoring in general, and participatory 
monitoring specifically, understood in the region or country where it will be 
implemented? 

● Are the three key parties present: mining companies or producers, the State and local 
communities? 

● Is there a trusted party that can take on a facilitating role? Maybe an NGO? 

● Is there widespread community opposition to mining operations? If yes, is there 
ongoing overt conflict (e.g., blockades, protests, security or safety issues) that could 
affect the PEM effort? 

● Would it be safe for community members to participate in an effort like PEM? Is there 
violent or armed conflict present in local areas? 

In situations where there is violent or armed conflict present, some additional 
considerations are:  

● Are there ongoing land conflicts or human rights concerns that would have to be 
addressed at the early stages of a PEM initiative? What conditions must be in place to 
ensure PEM can be carried out safely?  
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● When conflict is present, how can PEM be safely set up as an approach to identify 
strategies for sustainable remediation of the territory impacted by mining activity? What 
has been learned from countries that carried out PEM work in conflict settings?  

● There is an example of citizen monitoring initiative undertaken as part of an agreement 
emerging from a conflict resolution dialogue process in the Loreto Department in Peru 
(Bernuy Arenas, 2019). 
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Step 1: Convene Step 2: Design Step 3: Monitor Step 4: Act

STEP 1: CONVENE AND ORGANIZE THE MONITORING TEAM  
In this foundational step, after the convener has determined that PEM is a fit for the situation 
at hand, a team must be formed to participate in the monitoring efforts. The convener can be 
the mining producer to be monitored, an NGO, State officials or the community itself. Who the 
convener is will set the tone for different aspects, such as the level of government involvement. 
Understanding the regulatory context is key, as existing laws and regulations may facilitate 
information sharing or community members’ participation. In this sense, a clear grasp of how 
mining is conducted is also needed to foresee the type of activities required. 

Some knowledge gaps regarding environmental sciences, best approaches in leading a group, 
or specific regulations may appear at this point. It is important to look for a partner, like a local 
NGO or a university, that could bridge these gaps. Some participation gaps may also appear, 
particularly in Indigenous peoples’ and women’s involvement and inclusion. Acknowledging 
gender imbalances or gaps in community representation can help identify possible avenues to 
address this situation and better incorporate the respective concerns of under-represented 
groups from the affected communities.  

Once the background information is obtained, a clear goal for the initiative should be in place. 
A PEM initiative can serve several purposes: establishing a baseline before mining operations 
begin, supervising an active mining operation, and helping in the remediation of ongoing or past 
mining initiatives. It may include other objectives, such as promoting environmental education 
or public participation. Since the production context will also be assessed during this step, the 
aim here is to clearly define the PEM purpose by selecting which community concerns and 
interests need to be addressed. 

Table 1. Summary of tasks that are usually present during Step 1: Convene and organize 

PILLAR KEY TASKS KEY QUESTIONS TO DISCUSS 

GOVERNANCE 

Socialize the idea of PEM 

Would it be more useful to start 
familiarizing the parties with PEM 
within communities or among public 
and private decision makers, based 
on the context of implementation? 

What activities can be used to 
present the idea of PEM? 

Bring all parties on board: 
monitored producers, State 
officials, communities  

Is there an event that triggered a 
discussion of PEM? 

Which party needs more effort to be 
included? How can PEM benefit 
these parties? 

Define the purposes of the PEM 
effort 

What are the overarching goals the 
PEM effort will pursue? Can there be 
other benefits beyond measuring 
environmental parameters? 
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PILLAR KEY TASKS KEY QUESTIONS TO DISCUSS 

ENVIRONMENT Assess the production context 

What type of mining is going to be 
monitored? What are the 
environmental risks that this type of 
mining can cause? 

What are the concerns of the local 
communities? 

LEARNING Understand the regulatory context  What existing regulations can be 
helpful in the monitoring effort? 

GENDER 

Acknowledge specific challenges 
and opportunities of women and 
other underrepresented groups in 
mining context (considering 
intersectional challenges)  

What specific struggles do women 
and other underrepresented groups 
experience in this context? Have we 
asked all the groups? 

What arrangements have been 
made to facilitate women’s 
participation in the PEM effort? 

 

  



 

19 

 

Step 1: Convene Step 2: Design Step 3: Monitor Step 4: Act

 

GOVERNANCE ISSUES WHILE CONVENING AND ORGANIZING A PEM INITIATIVE 
SOCIALIZE THE IDEA OF PEM 
Promoting the idea of PEM can be regarded as a preliminary task in contexts where this type of 
effort is uncommon. Throughout the EGP’s work, the concept of PEM has been promoted using 
three approaches: a bottom-up approach, focusing on contacting communities and inviting 
them to participate in pilot PEM efforts, a top-down approach, focusing on national and 
regional authorities that set up governance schemes that involve communities, and a mix of 
both. While these two approaches work together—and some countries have found success 
combining these approaches—one approach typically stands out as more effective or is 
implemented before the other. In either case, a PEM champion usually emerges. This 
champion is the person or agency that drives forward the socializing of PEM.  

As part of the bottom-up approach, in some countries, existing organizations with 
environmental concerns were contacted and invited directly. In other countries, open calls 
were held so organizations could apply for funding that allowed them to do PEM. 

On the other hand, as part of the top-down approach, workshops were held with relevant State 
agencies at the national, regional or local level. These workshops presented and discussed 
PEM concepts, the difference between inspection and PEM, and the expected benefits. Similar 
seminars and presentations were also provided to mining companies. Even so, the convener 
needs to understand the local context, as PEM may not be suitable for all situations. For 
example, not every company will be on board, as discussed in the section Preliminary work to 
initiate: Consider whether PEM is a fit. At least in one experience, the mining producer rejected 
the PEM efforts after several presentations were done to different levels of management. 

These approaches often work together. For instance, when communities were invited to take 
part after the completion of top-down activities, the calls were seen to have added relevance 
due to the State’s backing. Another occasion of coordination occurred when State officials and 
authorities were invited to observe and build on a specific initiative created with a bottom-up 
approach. Here, the generated data became more formal.  

Among the benefits that can be highlighted while socializing PEM are addressing possible trust 
gaps and, to some extent, fixing possible power imbalances among mining companies, 
government authorities and local communities. Further, PEM supports the attainment of SDGs 
as discussed in the previous section The case for Participatory Environmental Monitoring. 
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Country Highlights Box 1. How to socialize the idea of PEM1 

Argentina 
Supervised by 
community 
members 

Activities were designed to build relationships with national and 
regional authorities through meetings and surveys. The aim was to 
assess PEM’s current status and raise awareness of opportunities in 
the Jujuy Province. Later, capacity-building and awareness workshops 
were implemented with Indigenous communities. Many of these 
activities were conducted online due to the COVID-19 pandemic. 

Colombia 
Executed by 
community 
members 

To promote community inclusion, PEM efforts involved working with an 
existing grass-roots organization on the importance of water and how to 
preserve it, both in the Buenos Aires Municipality and the Chocó 
Department. 

Mongolia 
Executed in 
partnership 

As part of the top-down approach, two constructive activities were 
conducted by the external convener, in this case, UNDP. First, 
professional journalists were hired to produce articles and short 
documentaries. Second, the PEM champions participated in business 
conferences to share monitoring experiences. Both activities allowed 
for broad dissemination of PEM in the Gobi region. 

 

Toolbox 1. Suggestions to socialize the idea of PEM depending on the participation level 

Executed by 
community 
members 

When community members plan to do the monitoring themselves, the 
convener should implement a bottom-up approach. This could mean 
contacting existing local organizations to discuss PEM and gain 
support. 

Executed in 
partnership 

When activities will be implemented through a partnership, a mix of the 
bottom-up and top-down approaches is recommended. 

Supervised by 
community 
members 

When community members will oversee the monitoring and external 
parties (State, mining company or other) will carry out the monitoring, a 
top-down approach can suffice. This can consist of delivering seminars 
and workshops to government authorities or mining company 
executives. 

 

BRING ALL PARTIES ON BOARD: MONITORED PRODUCERS, STATE OFFICIALS, 
COMMUNITIES  
New PEM initiatives are often triggered by several factors, which also define who the convener 
is. Based on lessons from the country support conducted under the EGP, four common starting 
points have been identified: 

● PEM as a legal requirement. There may be references to monitoring or to local 
communities’ participation in various legal instruments. Mining sector laws could 
mention specific demands and minimum standards for this type of monitoring or 

 
1 In the examples, under each country name, we show the level of participation in italics.  
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community engagement, often as part of environmental or social impact assessments. 
Additionally, PEM-related requirements could be identified in environmental 
protection laws. All provisions are opportunities that can be used to leverage the legal 
framework to advance participatory monitoring of both the environmental and social 
impacts of mining.  

● PEM as a corporate-driven initiative. Mining companies may launch PEM initiatives to 
strengthen their profile or to manage and mitigate the risk of social conflict around 
mining operations.  

● PEM with a catalytic external partner. In some cases, PEM is consistently promoted by 
local, national or even international NGOs as a key tool for promoting environmental 
governance. These NGOs are instrumental in advocating for and helping to design 
specific PEM initiatives, securing financing for local implementation, and providing 
their technical capacities and lessons learned from similar initiatives. Other external 
partners can be universities or a specific government agency. 

● PEM driven by local organizing. Concerns about the environmental and social impact 
of mining operations may trigger communities to start performing some monitoring 
activities. For example, Indigenous people could see PEM as a means to strengthen 
their autonomy and protect their rights to health and livelihoods. 

Depending on the triggering event of PEM activities and the nature of the convener, different 
efforts must be made to include the other parties, as everyone’s participation is essential for 
successful collaboration. To this end, the members of the convening party with the most 
mediation and communication skills should lead the task of bringing everyone together; when 
needed, a third-party facilitator / mediator can be engaged. These skills are essential when 
reaching out to different stakeholders. For example, producers must be convinced to grant 
permission to enter their premises or to change their production processes if needed. 

Similarly, State agencies must be brought on board, as they usually have the power to compel 
producers to comply with regulations, and they also may have the manpower, knowledge and 
equipment required to perform monitoring. It is crucial to note that while one State agency may 
push PEM forward, others may be reluctant. This is particularly true when comparing an agency 
in charge of promoting mining with one in charge of environmental protection. Another caveat 
regarding State agencies’ participation is that elections may shift priorities and officials may 
shift positions. Conveners of PEM efforts should be aware of these events and plan their 
actions accordingly, for example, by approaching government officials outside of election 
campaign periods, if possible.  

Also, the convener will reach out to communities. Their participation is what characterizes 
PEM, and the possibility of participation is what provides legitimacy to the effort among 
community members. Community members that are affected or potentially affected by mining 
impacts should be a priority for the convener. 

A key aspect during this task is trust. Trust among all parties can be challenging because of 
past grievances or misconduct. Creating trust will also diminish the reluctance a party may 
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have to participate. Respected and skilled facilitators may be needed if the context is too 
difficult. More on third-party involvement is described in Step 2. 

ADDITIONAL CONSIDERATIONS FOR CONVENING PEM IN CONFLICT AFFECTED AREAS 
A particular challenge is how to involve all parties in convening a PEM effort when there is 
already conflict. Where significant power imbalances exist between the parties in conflict 
settings, it may or may not be suitable or safe for participants to carry out PEM (please refer to 
the “Consider if PEM is a fit” section).  In conflict affected areas, where the situation requires 
it, continuous consensus-building work will be helpful throughout the initiation of any PEM 
projects, to promote and maintain a shared approach to managing resources and mitigating 
environmental damage. In many disputes over extractive resources, the parties may not agree 
on interpreting available data.  

When the basic technical facts are disputed, as a starting point, it can be helpful for the parties 
to invite impartial technical experts to conduct a scientific assessment aimed at introducing 
objective data into the decision-making process – this may even be part of a broader mediation. 
This can be a good starting point for dialogue about key matters that need to be resolved where 
a PEM effort is being initiated in a conflict affected setting.  An informative example is from 
Nigeria in 2006, where Nigeria’s government requested that UNEP undertake a comprehensive 
environmental assessment of the oil contamination of Ogoniland, the site of a long resource-
based conflict. In this setting, environmental degradation from oil extraction was contributing 
to social unrest. UNEP provided the first independent baseline assessment of the 
contamination using a scientific methodology to measure the environmental impacts and 
corresponding risks. To ensure objectivity, this effort was led by international experts; but to 
ensure transparency and buy-in, local institutions also participated (this was one key step in a 
broader conflict resolution effort). (Natural Resources and Conflict: A Guide for Mediation 
Practitioners, 2015). 

In a setting where there is a history of violent conflict, it may be more complicated to put PEM 
in place, and it may require additional tools to navigate significant power imbalances alongside 
PEM. These may include dispute resolution protocols to address any future disagreements, the 
use of external observers to monitor compliance and transparency based on what has been 
agreed upon, joint site management as part of the monitoring and reporting, opportunities to 
review an agreement in future, as well as other conflict prevention tools (Natural Resources 
and Conflict: A Guide for Mediation Practitioners, 2015). 

 

Country Highlights Box 2. How to bring all parties on board as part of PEM efforts. 

Colombia 
Executed by 
community 
members 

In the Chocó Department, after the first monitoring campaigns, the 
focus shifted to creating alliances with other local actors, such as 
universities, to make sure monitoring campaigns and impact 
assessments will continue. 
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Mongolia 
Executed in 
partnership 

After inviting the local (soum) representatives to PEM, a council was 
established by order of the subnational authority. Efforts were also 
conducted to get local authorities and government specialists on 
board. These centred around conveying how PEM can be used to share 
the workload and achieve better outcomes. 

Panama 
Supervised by 
community 
members 

The mining company in Chilibre convened a PEM committee in 
response to protests over the negative impact of mining operations. The 
company held several roundtables to discuss the communities’ 
concerns and plan the way forward. 

 

Toolbox 2. Suggestions to bring all parties on board 

Executed by 
community 
members 

Even when communities are working autonomously, they may need to 
engage with mining producers to enter their premises for monitoring, or 
to push for change based on results. They may also need to convey to 
the State if producers are unresponsive or are working illegally. This 
means that some outreach is necessary.  

Executed in 
partnership 

By definition, this approach seeks to bring everyone to the table in an 
equal capacity (non-hierarchical). Therefore, proper time and 
resources should be in place for supporting trust building among 
people that likely have not been together before. 

Supervised by 
community 
members 

When companies or governments are pursuing PEM, it is vital to get the 
community’s agreement. Otherwise, PEM will be perceived as 
conventional monitoring. A key action of the convenor is to listen 
attentively for community members’ concerns and give assurances 
that their involvement will be considered. 

 

DEFINE THE PURPOSES OF THE PEM EFFORT 
The purpose of the PEM effort refers to the big goal that the initiative is striving to achieve. These 
goals motivate and guide everyone participating in PEM. These goals encompass more than 
just the environment, because any change in these expected outcomes may impact the social 
and political spheres. For example, a PEM effort may be focused on the following purposes: 

● Reducing possible mining operation impacts on the environment or on livelihoods by 
monitoring socio-environmental changes and acting accordingly in adverse impacts; 

● Building trust among the community, the monitored companies and the government; 

● Enhancing public participation in issues relevant to the community; 

● Creating a constructive relationship between the community, the monitored 
companies and the government; 

● Raising awareness and education about environmental issues within the community, 
including environmental impacts that the community is experiencing related to mining; 
and 
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● Promoting dialogue around a multisectoral roundtable, where communities, 
companies and government agencies may address communities’ concerns regarding 
mining. 

In sum, PEM purposes may include accountability, consensus building, conflict resolution, 
genuine dialogue, knowledge generation, inclusion and gender equity, plus greater 
transparency and trust. 

Defining the purpose of the PEM initiative and clarifying its goals is one way to prevent 
misconceptions about this type of effort. For example, State agencies may see PEM as 
replacing their roles, but if one purpose is to build trust, the need for communities’ 
participation is more evident. This could be particularly important when working with 
Indigenous communities, which may value PEM independence in the context of past 
grievances with the State and companies. Another misconception is that monitoring is equal 
to inspection. Yet, the limits of State inspections are apparent if the purpose of PEM is to create 
a constructive ongoing relationship between the company and the communities. Overall, State 
agencies should keep in mind that PEM cannot be used to rescind their responsibilities, but a 
complementary approach. 

It is important that PEM, as presented in this Guide, seeks to strengthen human rights and 
environmental governance. Viewed in this light, the convener must be careful not to simply 
appease or placate community members for the sake of allowing mining companies to 
continue working. Rather, PEM will be most effective when environmental and social 
protection is a top consideration.  

The purpose of PEM should also clarify the geographical scope that the monitoring will 
consider. While detailed methods will be defined in the next step, it is helpful to define the area 
of interest at this point. It is important that community members understand and agree with 
this boundary. 

Country Highlights Box 3. How to define PEM purposes. 

Colombia 
Executed by 
community 
members 

In Colombia, monitoring the environment was seen as a purpose in 
itself but also as a step towards strengthening existing organizations, 
such as the Asociación de Mujeres Afrodescendientes del Norte del 
Cauca in the Buenos Aires municipality and the Consejos Comunitarios 
of Cocomacia, Asocasan, Cocomaupa y Río Quito in the Chocó 
department. 

Liberia 
Executed by 
community 
members 

Sometimes, the purpose of PEM is linked to the type of mining activity. 
For example, EGP initiatives in Gbarpolu and Grand Cape Mount 
counties, acknowledge that they work in areas where Artisanal and 
Small-Scale Mining (ASM) is carried out. In addition to safeguarding the 
environment, the PEM work aimed to provide surveillance and minimize 
mining accidents for this sector. 

Panama 
Supervised by 
community 
members 

Sometimes, a new purpose emerges with time. In Chilibre, after 
completing the design of the monitoring scheme, the purpose was 
redefined to establish a communication channel between the company 
and the community to allow community members to voice any 
concerning incidents.  
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Peru 
Executed in 
partnership 

In Quellaveco, the purpose is to monitor the implementation of a 26-
point agreement that the mining company and the State promised to 
the community after a dialogue roundtable. The PEM committee has 
specific subcommittees to focus on issues related to the company’s 
procurement, employment and the environment. 

 

Toolbox 3. Suggestions to define PEM purposes 

Executed by 
community 
members 

An example of a PEM purpose in this context may be community 
members wanting to raise awareness and education about 
environmental issues within their community. 

Executed in 
partnership 

Goals suitable for this participation level include enhancing public 
participation in issues relevant to the community or creating a positive 
relationship among the community, the monitored companies and the 
government. 

Supervised by 
community 
members 

Goals suitable for this level include building trust among all involved 
parties and promoting dialogue across multiple sectors to address 
community concerns. 

 

THE ENVIRONMENT WHEN ORGANIZING A PEM EFFORT 
ASSESS THE PRODUCTION CONTEXT 
A PEM effort can be designed to monitor several different environmental aspects. Once PEM is 
organized in a particular way, its members will prioritize which environmental aspects or 
parameters it will focus on. However, at this early stage of organizing PEM, the convener needs 
to get a sense of the most pressing issues in the territory where the PEM effort is centred. A 
critical starting point is asking the locals about their concerns. To this end, besides asking 
directly, the existence of previous disputes related to mining can be surveyed in press or social 
media. It can also be beneficial to explore if there is a particular project, or part of a project, 
that is central within community’s concerns. Commonly used social methods such as 
interviews, questionnaires and focus group can be implemented and directed to local 
residents, community representatives and Government officials.  

The following table highlights some of the parameters to be considered depending on the 
environmental issues that are of concern, which are further detailed in Annex 2: 

Table 2. Different types of parameters that can be monitored depending on the environmental 
issues. 

Type 

Environmental Media 

Water Soil & 
Sediments 

Air & 
Dust 

Biota 
(animals 
& plants) 
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Physico-chemical parameters, such as acidity 
or electrical conductivity ● ●   

Chemical parameters, such as presence of 
metals, radionuclides or petroleum 
hydrocarbons 

● ● ● ● 

Microbiological parameters, such as 
presence of coliforms or cyanobacteria ●    

Physical parameters, such as water flows, 
particulate matter, vibrations and noise ● ● ●  

Flora and fauna related parameters, such as 
wildlife presence in both land and water, or 
the existence of deforestation, including Biota 
(for more information on Biota as a monitoring 
parameter, please refer to Annex 2.1.c) 

● ●  ● 

 

Another way to identify which aspects could be relevant to monitoring is by using the type of 
mining activity as a proxy. The following list presents some common considerations: 

● Large- and Medium-Scale Mining. Ongoing mining activities, as well as abandoned and 
legacy sites, have the potential to impact the environment and people’s health. Both 
industrial metallic and non-metallic (e.g., coal, phosphate) mining can release toxic 
chemicals into water, soil and air, which become exposure pathways to communities and 
biota. The potential environmental parameters of concern in large- and medium-scale 
mining include those indicative of acid mine drainage, such as acidity and presence of 
metals, particularly toxic heavy metals such as arsenic, mercury, lead, cadmium and 
chromium. Naturally occurring radioactive metals can also be released into the 
environment. Parameters can be monitored in surface water and groundwater. More 
sophisticated monitoring schemes may include monitoring the levels of metals in bottom 
sediments and biota (plants, animals and other organisms). Soil and air monitoring for 
metals may also be required if transportation and resuspension of particles are suspected, 
particularly when associated with earthwork and wind erosion from mine wastes. Heavy 
metals in the air are usually measured in suspended (particulate matter) or deposited 
particles (dust). Additional monitoring parameters to be considered when designing PEM 
programmes around active large- and medium-scale mining include vibrations, noise 
levels, wildlife and deforestation. Within the EGP, Mongolia and Peru focused on this type 
of industry. 

● Brine lithium mining. Lithium mining can lead to unsustainable water consumption in salt 
deserts if saltwater extraction from underwater reservoirs (the aquifer) does not allow to an 
influx of freshwater needed for sustaining neighbouring communities and ecosystems 
(e.g., wetlands). Therefore, surface water flow and groundwater levels should be frequently 
monitored. Physico-chemical parameters indicative of the salinity of freshwater, such as 
electrical conductivity, can also be monitored along with the presence of metals. Brine 
lithium mining and processing (evaporation ponds) are also quite invasive, covering large 
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landscape extensions. Monitoring of wildlife and native species, such as flamingos, whose 
habitats may be at risk of degradation can also be part of the PEM programmes. In the 
context of EGP, Argentina focused on this extractive industry. 

● Artisanal and small-scale mining. PEM can help reduce the stigmatization of artisanal 
and small-scale mining and can be included in the early-stage design of formalization 
policies. In Artisanal and Small-Scale Gold Mining (ASGM), the amalgamation process 
typically uses unsafe mercury practices. ASGM also accounts for the majority of mercury 
air emissions created by human activity, as it can be transported around the whole world 
in the atmosphere. PEM can help encourage miners to move towards safer mercury-free 
practices. The potential environmental parameters of concern are those of large- and 
medium-scale mining, with particular emphasis on turbidity in water and, in the case of 
ASGM, mercury presence. Sediments accumulate mercury over time, so one of the most 
effective ways to identify potential environmental damage is to monitor streams and rivers 
by sampling sediments and biota (fish). The impacts of deforestation, dredging, erosion, 
siltation (very high turbidity), and sedimentation of water bodies can also be monitored. 
Within the EGP, Colombia and Liberia focused on artisanal and small-scale mining. 

● Supplementary monitoring parameters. Sometimes, PEM initiatives can also monitor 
activities from the community or from support services to mining, especially concerning 
water quality. Microbiological parameters such as presence of E. coli or other coliform 
bacteria can be monitored in water where faecal contamination is suspected. It is 
particularly relevant in areas of wastewater discharge and poor sanitation conditions. 
These measurements can also be accompanied by in-situ monitoring of dissolved oxygen 
and analysing nutrients such as nitrates. Excess nutrient loads in water bodies due to 
wastewater run-off, fertilizer use and livestock activities can increase the risk of excessive 
plant growth (eutrophication), algal blooms and cyanobacteria. PEM initiatives can include 
monitoring temperature and sunlight penetration as well as the levels of nutrients (nitrogen 
and phosphorus) in surface water. Other general water quality parameters include salinity 
(electrical conductivity monitoring) and water acidification (pH monitoring). 

Governance issues can also affect the environment or the unfolding of PEM. For example, there 
might be conflict between the mining company and surrounding communities regarding 
encroachment of boundaries, unfair labour practices and unfair gains distributions. It is 
important to acknowledge all these contextual issues so that they may be addressed in the 
following steps and prevented from hampering the monitoring effort.  
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Country Highlights Box 4. How to assess the production context during PEM efforts. 

Argentina 
Supervised by 
community 
members  

Being part of the “Lithium Triangle” (together with Chile and Bolivia), 
Argentina has 32 percent of South America’s lithium reserves and is the 
third largest reserve worldwide. This underscores the importance of 
strengthening the sustainability of the lithium industry, addressing not 
only technological development but also environmental impacts and 
the need to integrate communities. Therefore, PEM efforts focused on 
the province of Jujuy, which has the most reserves. Here, the aim was 
to improve the personal and institutional capacities of local agencies, 
companies and impacted communities through multi-stakeholder and 
collaborative processes around lithium initiatives. 

Mongolia 
Executed in 
partnership  

A long history of pollution in Mongolia’s pastures and water bodies has 
affected the traditional agricultural sector, leading to growing disputes 
between mining companies and herders. In this context, the PEM-
related concept of involving citizens in affected areas to jointly identify 
facts and solve problems is becoming popular. 

Mozambique 
Executed in 
partnership 

In the Moatize region, communities near a coal mine complained about 
dust and high noise levels. With this in mind, the EGP, through an 
international NGO, promoted air and noise monitoring. Further, a 
specific training component for the communities was included to raise 
their awareness of existing legislation. 

Bolivia 
Executed by 
community 
members 

Mining impacts have long been present in some localities, such as the 
municipalities of Colquechaca and Pocoata. At least since the 1970s, 
communities have seen contaminated sludge in their agricultural plots. 
In 2011, a study carried out by a national university showed water 
contamination and the presence of heavy metals in farm products. 
After that study, a Defence Committee was created to carry out PEM by 
community members themselves. This example is informative because 
efforts were aimed at addressing mining impacts by companies no 
longer in existence. The aim was to ensure the proper functioning of the 
local mining cooperative, where many community members continued 
to work and participate. 

 

Toolbox 4. Suggestions to assess the production context. 

Executed by 
community 
members 

Community members’ concerns form a preliminary assessment of the 
production context, and PEM can be used to document this more 
systematically. From there, the community can better understand the 
work of State agencies overseeing mining or environmental protection, 
do web-based search on the companies involved or talk directly to 
community knowledge holders. This will allow for a deeper 
understanding about whether environmental changes have been 
observed on the local territory and if any changes have been previously 
reported. 
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Executed in 
partnership 

All parties work together in a partnership to assess current conditions. 
The design of the monitoring usually centres on external guidelines for 
the specific type of mining present and the local concerns of the 
community. This approach requires an exchange about how the mining 
is operating and how the communities see the operation—this is the 
foundation to build a common understanding of the production 
context. 

Supervised by 
community 
members 

While the external people leading this effort may be focusing on 
monitoring using strict protocols that can be repeated over time, it is 
essential to include the socio-environmental concerns of 
communities, so that they see value in participating in PEM. Assessing 
the production context requires community members and cannot be 
solely made from an external perspective. 

 

LEARNING WHILE ORGANIZING PEM 
UNDERSTAND THE REGULATORY CONTEXT 
Knowing the regulatory framework will allow the PEM team to identify possible partners and 
existing environmental information, such as Environmental Impact Assessments conducted in 
the past. This task not only sheds light on possible difficulties that may emerge during the 
monitoring, but also uncovers possible opportunities, like funding sources or laws that foster 
communities’ participation in environmental governance. 

This is an ideal moment to survey the existing regulations on environmental protection and 
public participation. Understandably, the PEM convener may not have the time or resources to 
do such a survey, considering, for example, that a community may be starting a PEM effort on 
its own. Yet, in this scenario, the convener may reach out to local NGOs or universities to help 
make sense of all existing laws. With these laws and regulations, it is equally important to 
consider the international conventions and agreements pertinent to the country, such as those 
mentioned at the start of this Guide. Finally, court decisions may also be relevant for a 
particular location. 

Another aspect of understanding the regulatory context is comprehending all the State 
agencies involved, their competencies and their geographical scope. State agencies can have 
national, regional or local reach. For example, in some countries, mining and environmental 
protection are within the national government’s responsibilities, but in others, they are within 
the regional or provincial government’s scope. State agencies can also be classified as having 
enforcement, supervisory or advisory powers. As seen during the EGP’s work, State agencies 
that work in environmental protection, water management, Indigenous relations and mining 
may be interested in getting involved in PEM. Elected officials have also participated in PEM 
work. As discussed in the Governance pillar, the mix of objectives across State agencies can 
be challenging, but it also reinforces the benefits of PEM as a constructive dialogue space. 

Understanding the regulatory context also requires navigating the reality that State agencies 
often face political, logistical or financial challenges that may hamper their powers to enforce 
existing regulations. This can be particularly true for artisanal mining, where a multitude of 
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small producers sometimes work outside or on the fringes of the regular system. While this can 
make PEM harder, many initiatives have been implemented with good results even in these 
informal situations. 

Knowing the regulatory context can also inform the relationship between PEM efforts and the 
monitored company. For example, if small to-be-monitored producers do not acknowledge the 
relevance of PEM, some regulations may steer them to do so. Regulation that presents precise 
definitions and concepts can also correct misconceptions about what monitoring means. 
These regulations can also suggest proactive ways of settling disputes at an early stage. While 
this type of framework is helpful, and the establishment of regulations is a crucial step, it is not 
sufficient. Regulations must also be thoughtfully observed and implemented to be useful.  

Overall, understanding existing regulations can help to apply the correct terminology, access 
available information and use monitoring results effectively. It can also help the community 
understand what information is most useful to collect during monitoring.  

Country Highlights Box 5. How to understand the regulatory context during PEM efforts. 

Argentina 
Supervised by 
community 
members 

Understanding the regulatory context can sometimes be an initiative in 
itself, as evident in the Argentinian provinces with lithium deposits. 
There, the EGP facilitated an assessment regarding how strategic 
environmental evaluations are portrayed in the legislation. This was 
done to help integrate PEM into broader policy processes for mining 
environmental governance and as a first step towards studying the 
cumulative effects of different mining projects in a specific region. 

Bolivia 
Executed by 
community 
members 

Knowing the regulatory context sets the ground for obtaining actionable 
information through monitoring. In Tupiza, through PEM, it was found 
that a company was illegally exploiting gold while applying for its formal 
license. During a prior consultation process, the community used this 
information to reject the project. Later, this rejection was formalized by 
the State. 

Mongolia 
Executed in 
partnership 

Although legislation in Mongolia mandates the publication of 
Environmental Assessment reports, PEM initiatives have struggled to 
locate relevant documents across State agencies at the national and 
regional levels. Therefore, understanding the regulatory context also 
involves knowing how to access information, even when this is difficult. 

Peru 

Executed in 
partnership 

The State can provide specific guidance for implementing participatory 
environmental committees in mining contexts. Yet, from the 
experiences of committees in Antamina, Orcopampa and Quellaveco, 
the EGP found that this does not mean that monitored companies must 
consistently implement committees’ decisions or that committees’ 
financing is secured. 
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Toolbox 5. Suggestions to understand the regulatory context. 

Executed by 
community 
members 

Understandably, in many situations, the community may not have the 
time or resources to survey existing regulations. Community members 
needing support to make sense all existing laws and regulations can 
reach out to local NGOs or universities for support.  

Executed in 
partnership 

In this scenario, different State agencies may be working together for 
the first time, each with differing concerns and goals, resulting in a 
challenging mix of objectives. Dialogue and pursuing trade-offs where 
possible, become vital in this scenario. 

Supervised by 
community 
members 

Companies and governments may be tempted to use the legal 
framework to claim that their methods of monitoring are the only 
legitimate ones, yet they must take into consideration other 
approaches to address communities’ concerns.  

 

MAINSTREAMING GENDER DURING THE ORGANIZING STEP 
ACKNOWLEDGE SPECIFIC CHALLENGES AND OPPORTUNITIES OF WOMEN AND OTHER 
UNDERREPRESENTED GROUPS IN MINING CONTEXTS 
Underrepresented groups face mining from a different perspective than those in power 
positions or some of their fellow community members; PEM efforts that are conscious of them 
from the outset can have a more significant role in addressing gender and other types of 
inequalities. Below are some of the most common gender inequalities found during the 
implementation of the EGP: 

● Women employed in artisanal and small-scale mining (ASM) have less access to 
mineral deposits than men. Specifically for gold mining, when compared to men, 
women face lower work stability, are less likely to wear protective equipment, and are 
more involved in sluicing and amalgamation, meaning that their health is more affected 
by mercury exposure. 

● In some contexts, women do not have access to formal leadership roles, such as 
participating in ASM committees. 

● Women usually have to balance a disproportionate burden of care and housework with 
their efforts to protect their environment through monitoring and other initiatives. 

● Overall discrimination is rampant, which arbitrarily defines what women can and 
cannot do, thereby hampering their initiatives. This may include access to land, money, 
jobs or free time. 

● In cases where violent conflict is present, women and girls are often more at risk. The 
lack of security measures by the State or other actors not only translates into a higher 
incidence of crime and abuse against women but may also force women to leave their 
homelands in search of refuge.  

Women’s participation in PEM can boost their skills related to leadership and natural sciences, 
which can yield benefits beyond the monitoring efforts. Plus, in places where their contribution 
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is downplayed, participating in PEM may help women to leverage equal benefits regarding the 
use of nature or the proceeds from mining. For example, in Argentina, PEM was seen as a 
learning opportunity by Indigenous women to gain technological skills rather than the usual 
trainings related to gardening and food production. Yet, from a gender perspective, caution is 
warranted. In contexts where participation in monitoring efforts is voluntary, women’s 
participation may reflect their differentiated access to labour, or shape the perception that 
monitoring is a women’s activity because it is a care-related endeavour.  

Further, it is important to understand that sometimes different aspects blend to make things 
more difficult for a specific group. For example, Indigenous women may be subject to more 
grievances than white or settler women. These issues are also called intersectional challenges.  

Acknowledging the above considerations will help improve the role that women and other non-
represented groups play in mining. In this vein, some mining companies have already started 
leading by example, highlighting how a good relationship with a community is not equivalent to 
incorporating women in that community, and that this must be addressed (Lesnikov et al., 
2023). 

Country Highlights Box 6. How to mainstream gender in PEM efforts from the outset. 

Argentina 
Supervised by 
community 
members 

In the Jujuy Province, during a workshop to promote the idea of PEM 
among Indigenous communities, the existence of a Network of 
Indigenous Women who work with the environment was highlighted. 
This gave an opportunity to mainstream gender and promote PEM at the 
same time. 

Colombia 
Executed by 
community 
members 

In the Buenos Aires municipality in the Cauca Department, PEM work 
was begun with an existing women’s organization, allowing the 
inclusion of gender issues from the beginning. The organization was 
already including young women through direct invitation from their 
mothers and families and had an existing line of work regarding women 
empowerment through ancestral mining practices. 

Peru 
Executed in 
partnership 

A woman monitor from Cajamarca pointed out how men used to tell 
women they could not work in the mountains. Seeking to reverse this, 
she joined other male and female colleagues in an awareness-raising 
process, focusing on the value generated and the critical roles played 
by women in the monitoring committee. 

 

Toolbox 6. Suggestions for acknowledging challenges faced by women and girls. 

Executed by 
community 
members 

During the organization step, community members must take care to 
avoid perpetuating gender inequalities. In Step 2, we suggest specific 
actions that can be taken, yet the willingness to study and implement 
such actions should be present from the start. 
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Executed in 
partnership 

Partnering with existing women’s organizations can be a constructive 
way to incorporate gender issues in PEM. For example, for the 
community it can be inspiring to see in women from external 
organizations in leadership roles; in other instances, companies learn 
from matriarchal societies. Men can be more open to different gender 
roles when these topics are brought in from outside the community. 

Supervised by 
community 
members 

When outsiders lead the monitoring effort, they should identify their 
own biases and work to achieve safe and meaningful participation by 
women and other underrepresented groups. 
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SHOWCASE OF COUNTRY EXPERIENCE: 
BAYANJARGALAN MUNICIPALITY, MONGOLIA 

MINING 
CONTEXT 

This initiative is implemented in a soum (municipality) in the central part of 
Mongolia’s steppe region. This area is home to several coal deposits. Mining 
operations by two companies have led to ongoing conflicts and disputes 
that have been difficult to resolve. A particular issue of importance to the 
herder communities is the underground water discharge from the mine, an 
issue that started in 2017. This uncontrolled water discharge has created a 
mud trail that covers an area of 50 square kilometres. Another issue is that 
a sacred area has been affected by the mining operation. 

INITIATIVE 
ORIGIN AND 
INVOLVED 
PARTIES 

The EGP and UNDP launched a project in 2020 aimed at introducing 
Participatory Environmental Monitoring in Mongolian mining regions. As 
part of this endeavour, an NGO, Steps Without Borders, conducted pilot 
PEM activities in three soums, one of which was Bayanjargalan. During the 
implementation, the PEM convener contacted local communities, the 
soum government and the mining companies. In order to formalize the 
effort, the soum governor issued an official order convening the working 
group, where different regional agencies, community groups, and NGOs 
participated. 

MONITORING 
ACTIVITIES 

Monitoring activities involve assessing the effects of discharged water on 
soil, vegetation and well water levels. It considers 16 monitoring points. 

MONITORING 
OUTCOMES 

The monitoring has highlighted the need to construct a water dam and 
implement water discharge management through recycling and reuse for 
household purposes. The development of this plan will require an 
independent project, including an Environmental and Social Impact 
Assessment (ESIA). It has been agreed that the PEM team will be involved in 
that assessment. Another outcome of PEM is that the regulatory status of 
the land surrounding the water discharge has been changed to allow for 
agricultural use as a way to make use of the now-irrigated conditions. A final 
improvement is that one company has agreed to conduct remediation 
actions around the sacred lands.  

More on this case can be found in the following video, available in Mongolian and English, 
https://www.facebook.com/watch/?v=938144010628216 

https://www.facebook.com/watch/?v=938144010628216
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STEP 2: PRIORITIZE CONCERNS AND DESIGN THE MONITORING 
SCHEME 
Once the community is on board, partners have been identified, and the overarching goal of 
the particular PEM initiative is set, it is time to get into the details and design the monitoring. At 
this stage, all parties are on board the initiative, and so everyone must be assigned clear roles 
pertinent to their abilities and expectations.  

Although the overall purpose has already been defined, it is vital to define and prioritize what, 
when and how to monitor. This definition is critical because it sets the stage for what will come 
next and what data will be available to promote change. It also implies what type of equipment 
and resources will be required. 

Once there is clarity on what the monitoring will entail, a training programme should be 
established. Completing this programme should allow community members to fulfil their roles 
as per their own expectations and those of the involved parties.  

Throughout this step, incorporating a gender perspective can allow women and persons from 
vulnerable groups to voice their concerns. It is important to acknowledge that men and women 
usually are not a homogeneous group, so special efforts should be made to include subgroups 
like widows or single mothers.  

Table 3. Summary of tasks that are usually present during Step 2: Prioritize and design. 

PILLAR KEY TASKS KEY QUESTIONS TO DISCUSS 

GOVERNANCE 

Assign clear roles for 
all the involved 
parties, especially the 
community members 

How will each party be involved in the overall 
process and in each step: designing and 
implementing the monitoring and using the 
results? What role do community participants 
expect for themselves? 

ENVIRONMENT 

Define monitoring 
details: what, when, 
where, by whom, and 
using which tools 

What regional, national or international protocols 
and methods exist to measure communities’ 
concerns? 

What are other ways of knowing about and 
understanding the land, air and water, and how 
land, air and water interact? How do these three 
aspects relate to human well-being where PEM will 
be implemented? How can these ways of knowing 
be incorporated? 

LEARNING 
Identify partners that 
can facilitate 
knowledge sharing 

Is there a partner that can act as a secretariat or 
provide technical support? 

GENDER 

Incorporate a gender 
perspective in the 
overall monitoring 
design 

How can women and other underrepresented 
groups, and their perspectives and concerns, be 
represented in the PEM effort? What approaches 
have been effective previously? 
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THE GOVERNANCE PILLAR WHEN DESIGNING A MONITORING SCHEME 
ASSIGN CLEAR ROLES TO ALL THE INVOLVED PARTIES 
As stated in the beginning of this Guide, monitoring is complex and includes several steps. As 
a result, it is helpful to identify a party responsible for each step and its specific tasks. 
Depending on how many parties, representatives and institutions are involved, PEM efforts can 
be organized either as committees with specific subcommissions in charge of particular tasks, 
or as roundtables. Institutions that have been engaged in PEM through the EGP include 
national, regional, local and traditional authorities and officials, law enforcement and 
environmental supervision agents, universities, existing community organizations, and locals 
not affiliated with any of the above-mentioned groups. Given this variety, PEM initiatives can 
easily involve around 15 active persons.  

Independent of how a PEM initiative is set up, the key roles that should be assigned include 
defining the monitoring priorities, performing the actual monitoring, communicating the results 
to the community, and using the data to promote change within environmental management 
and governance. Another important aspect is determining who will cover the costs of the 
initiative. The task of financing is discussed at length in Step 3. An additional support role, such 
as a technical secretariat or assistant, can also be created for one or more of the main roles.  

It should be stressed that community members must participate in the PEM effort and be 
assigned a role. This does not mean they must do everything by themselves. For example, 
sometimes they will only supervise the monitoring activities of the mining company or the State 
agency. However, communities must agree with their role and level of autonomy, as this will 
help legitimize PEM. Different subgroups within communities could fulfil different roles. This 
could also help promote participation for under-represented subgroups, for example, by 
explicitly defining a role for women that they agree with. 

Once agreed, these roles may be captured in a written work agreement. This document may 
include relevant definitions, possible activities to be carried-out, each party’s rights and duties, 
and a description of the process to resolve disagreements. Another practical aspect for 
participating community members is providing them with an identification that publicizes their 
membership in the initiative, so that when fulfilling their roles, other institutions and persons 
see them in their PEM capacity.  

Country Highlights Box 7. How to assign clear roles to every party involved in PEM efforts. 

Colombia 
Executed by 
community 
members 

In the Chocó Department, several institutions were involved in PEM 
with different roles. The regional development agency selected 
community members to be included as paid PEM promotors who would 
lead the effort. The same agency was also in charge of technical 
support and data interpretation. The local church provided the 
monitoring equipment and an international NGO supported training 
and financing. 
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Mongolia 
Executed in 
partnership 

PEM councils were instituted in Mongolia and included State officials 
working with community members in a nomadic context. Here, the 
membership was flexible and deputy members were defined. This 
ensured ongoing participation of herders and their associations, while 
accommodating local customs. 

Panama 
Supervised by 
community 
members 

In Chilibre, the prioritization of issues to monitor, and the choice of 
specific places and times, were carried out collaboratively through the 
company’s roundtable with three community organizations. Company 
technicians carried out the actual monitoring while community 
members supervised. Coordination meetings were held after the 
monitoring, where the company reviewed the progress on previously 
agreed mitigation measures, and the communities presented their 
concerns. These meetings provided a space where disagreements 
could be resolved in a constructive way. In addition to participatory 
monitoring, there were government monitoring exercises too. 

 

Toolbox 7. Suggestions for the assigning of clear roles. 

Executed by 
community 
members 

While this approach suggests that communities work by themselves, it 
could be that they have the autonomy to define all aspects of 
monitoring, even if a third party carries out certain tasks. Every party 
must have clarity in their role and, how each group carries out their 
respective roles. 

Executed in 
partnership 

Enabling community members’ participation should be the central 
focus of all PEM efforts. Community members’ aspirations must align 
with their actual roles in the monitoring effort. Negotiation and trade-
offs between parties will take place to accommodate each party’s 
aspirations.  

Supervised by 
community 
members 

When the company or the State leads monitoring, it is important that 
communities can voice their concerns. Involving them in defining 
monitoring priorities or addressing monitoring results can be a way to 
legitimize the PEM efforts. 

 

KEY ENVIRONMENTAL TASKS WHEN DESIGNING A MONITORING EFFORT 
DEFINE MONITORING PLAN AND DETAILS 
Community members have valuable knowledge, and although a monitoring effort can be a 
complex endeavour undertaken by skilled professionals, community members can also be 
trained to perform tasks the way professionals do. Defining the monitoring details is not 
necessarily outside the abilities of community members, making this a task that can result in 
varying arrangements customized to meet contextual needs and limitations. In all monitoring 
designs, some aspects should be defined beforehand: 

● What: In Step 1, the concerns around the production context have already been 
assessed, helping to determine the specific parameters to monitor. For a particular 
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concern, the participating parties may look into regional, national or international 
guidelines when searching for monitoring protocols. Although challenging to 
determine, monitoring parameters could also include possible cumulative impacts, 
which are the health or environmental problems that build over time by small 
exposures to contaminants, even if a single exposure in itself is not harmful. Annex 2 
gives a broad overview of the relationship between different environmental phenomena 
and the specific parameters that could be monitored. 

● When: Monitoring can occur on established dates or a fixed frequency, for example, 
every three or six months. A six-month period could account for the dry and wet 
seasons if those are applicable in a region. Monitoring campaigns can also serve as a 
spontaneous response to a visible change in the environment, a weather event or a 
human intervention. Monitoring frequency may also vary according to different 
parameters. 

● Where: Mining impacts can be felt in a vast geographic area. Since it is impossible to 
survey everywhere, some points of interest must be defined. Some of these could be 
river sections before and after mining discharge points, water sources that are valuable 
to the community, some forest, agricultural or grassland areas of relevance to the 
community, densely populated centres, or the site where mining activities happen. 

● Who: While some general roles are assigned to all involved parties, it is important to 
define which parties will do the different tasks during the monitoring campaign. These 
include making observations in the field, as well as, collecting, transporting and 
analysing the samples. In some examples, community members supervise the work 
done by professionals and ensure the samples arrive safely at the laboratories. In 
others, community members do monitoring on an ongoing basis, and professionals are 
called only during specific events that require more thorough assessment. 

● Tools: Some tools and technological devices may be necessary to support the PEM 
effort. These can range from simple paper notepads to complex digital tools. The 
identified tools should be appropriate to the level of financing and preparation of the 
parties involved. The choice of tools should also be based on the level of accuracy that 
is wanted for the data. This, in turn, relates to the possible use of the data by third 
parties, including State agencies. In some places, this is known as the interoperability 
of data. More discussion on tools can be found in Step 3. 

● Financing: PEM aspires to be low-cost, yet different expenses may be incurred to 
execute the process. Usual items that need to be covered are transportation, 
alimentation, laboratory expenses, equipment, not worked days, training and, if 
necessary, follow-up actions. More discussion on financing can be found in Step 3. 

While arrangements may vary in all the mentioned aspects, the important thing is that the 
process of defining each aspect must make sense to all involved parties. Additional aspects 
that would need to be considered include the addition or modification of sampling points, 
storage of data, information sharing, and the process to update monitoring protocols, if 
needed. It would also be helpful to include a dispute resolution process for necessary 
scenarios.  
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In this sense, PEM is valuable not only for the quality of data it can produce but also for the 
participatory process itself. Incorporating communities’ knowledge into the environmental 
monitoring plan will ensure that the objectives are feasible and increase the willingness of 
community members to participate in its implementation.  

The PEM team may resort to local, traditional and Indigenous knowledge methods to 
complement conventional scientific data and further broaden and deepen the understanding 
of the complex interactions between landscapes and human development. These types of 
knowledge are highly context-specific, so continuous dialogue with local knowledge holders is 
essential to ensure that historical and contextual complexities are not overlooked in PEM 
initiatives. To this end, collaboratively and iteratively designing the interfaces between 
knowledge systems so that they are mutually valuable and promote shared ownership of the 
outcomes can be helpful. Facilitating and mobilizing different knowledge systems will require 
adequate time-frames, attention and tools; collaboration techniques; and conflict resolution 
strategies that consider rights, representation and power dynamics. 

Country Highlights Box 8. How to define a monitoring design. 

Bolivia 
Executed by 
community 
members 

In Tupiza, Bolivia, a third-party NGO, Agua Sustentable, trained the 
community to read water acidity levels using litmus paper (pH-indicator 
paper). After this intervention, the community learned to find links 
between simple visual readings and the indications revealed by the pH-
indicator paper. When no more indicator paper was left, the community 
continued to monitor water acidity based on the already identified 
bioindicators. 

Kyrgyzstan 
Supervised by 
community 
members 

In the Kadamjay district of the Batken Province, the EGP supported the 
comprehensive risk assessment and monitoring of two uranium tailing 
sites. Monitoring results are being used to diminish contamination in the 
nearby village. Plus, the UN International Strategy for Disaster 
Reduction (UNISDR) methodology was applied to identify further 
threats, such as chemical contamination of the atmosphere, water, soil 
and vegetation; structural destruction of tailings and their dams as a 
result of natural disasters; and long-term erosion of the dam’s surface. 

Peru 
Executed in 
partnership 

The Quellaveco monitoring committee was implemented for the first 
time in 2013 by taking samples from surface water. From the third 
monitoring campaign, other components have been measured twice 
yearly, such as air, noise and vibrations, soil, hydrobiology, flora and 
fauna. Environmental specialists, university students, local 
representatives and trained community members participate in the 
fieldwork during each campaign. By 2022, this monitoring had reached 
considerable measurement points: 38 for water, sediments and flora; 
32 for fauna; 15 for soil and air; 11 for noise and vibrations; and three for 
non-ionizing radiation; this proved helpful in the monitoring work being 
seen as legitimate. 
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Toolbox 8. Suggestions to detail what, when and how the monitoring will be conducted. 

Executed by 
community 
members 

If PEM is being executed solely by community members, there is likely 
little financing and scientific knowledge. The design should be based 
on local, traditional or Indigenous knowledge, so that the community 
can easily understand and perform the monitoring. 

Executed in 
partnership 

Discussion on the design takes longer when multiple partners are 
involved. However, it is important for all the parties to spend time 
reaching an agreement and designing a monitoring scheme that is 
equally meaningful to all parties. 

Supervised by 
community 
members 

While externally led efforts may have funding and staff to implement 
state-of-the-art environmental monitoring, PEM relies on a 
participatory process. Therefore, care must be taken to incorporate 
community concerns and make the monitoring design reflect these 
concerns. For example, a mix of quantitative and qualitative methods 
can be used. 

 

THE LEARNING PILLAR DURING THE DESIGN STEP 
IDENTIFY PARTNERS THAT CAN FACILITATE KNOWLEDGE SHARING AND TRUST-BUILDING 
If the PEM team does not have the scientific expertise or the facilitation skills to define the 
basics of monitoring, they can seek help from local partners such as private firms, NGOs, 
universities or State agencies. In the EGP experience, most PEM initiatives have a supporting 
body or person serving as a “technical secretariat.” Functions of this secretariat can include: 

● Coordination among the monitored companies, State agencies and the community 
members 

● Preparation of the work plan 

● Provision of training 

● Creation of communication materials around PEM activities and their results in a 
transparent and accessible manner 

Some beneficial characteristics in secretariats to allow for role fulfilment are: 

● Strong management and communication skills to ensure all parties have access to 
practical information that is accessible. 

● Strong facilitation and process design skills to effectively work with parties ahead of 
time to design an effective dialogue space, manage dialogues and meeting 
proceedings, focus on parties’ key issues and goals, and help groups highlight areas of 
consensus and their options.   

● Practical experience working in mining areas with local communities on issues related 
to environmental governance. 

● Gender and human rights sensitivity, experience and training. 
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● Trust by community members and the ability to help prevent or resolve disputes, while 
improving the capacity of the group to address disputes constructively. 

Trust from all parties involved is paramount. The technical secretariat, and those working 
directly in a facilitation role, must be perceived as objective, and equally partial to all interests 
among the parties, including the community. This credibility, and capacity to maintain the trust 
of the parties, is crucial for technical secretariats operating in contexts where past grievances 
have occurred. Trust from the parties must be combined with strong facilitation skills and 
technical expertise to best meet the needs of the PEM initiative and achieve results.  

Country Highlights Box 9. Identifying partners for knowledge sharing. 

Argentina 
Supervised by 
community 
members 

In Jujuy, a workshop with Indigenous communities was held to prepare 
the ground for PEM initiatives. This event was made possible thanks to 
the strategic alliance between the Secretariat of Indigenous Peoples of 
the Jujuy Province and the Institute of Intercultural Higher Education 
(Instituto de Educación Superior Intercultural -IESI- "Campinta Guazú 
Gloria Pérez") of Jujuy. 

Liberia 
Executed by 
community 
members 

In Grand Cape Mount and Gbarpolu counties, the EGP partnered with 
the Society for the Conservation of Nature of Liberia (SCNL). This NGO 
delivered training and supports for the local PEM initiative. SCNL has 
been active since 1986 and is among the leading NGOs in Liberia 
working in the field of environment. 

Panama 
Executed in 
partnership 

In Donoso, the mining company that was leading PEM efforts 
understood that third-party facilitation could increase legitimacy and 
support them with additional abilities. Yet, it wasn’t without conflict, as 
the first hired third party did not gain the communities’ trust and had to 
be replaced. 

 

Toolbox 9. Suggestions to identify partners to facilitate knowledge exchange. 

Executed by 
community 
members 

Mining companies and State agencies might see community-led 
monitoring as an informal process, which can hinder their 
participation. To address this, communities can work with a highly 
respected third party as a secretariat that lends legitimacy to their 
efforts, like the local university or a recognized NGO. A secretariat can 
also facilitate clear communication between the community and 
external parties during meetings and when documenting results. 

Executed in 
partnership 

Based on the EGP experience, it can be difficult for a monitored 
company or the State to create a partnership space without the help of 
a third party acting as a secretariat. This secretariat often focuses on 
involving community members in the PEM process through outreach. 

Supervised by 
community 
members 

In this scenario, community members may be reluctant to trust results 
or even participate as they are just supervisors. Here, it is strongly 
suggested that the external convener turn to locally respected 
institutions that can guarantee impartiality.  
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DESIGNING THE MONITORING CONSIDERING THE GENDER PILLAR 
INCORPORATE A GENDER PERSPECTIVE IN THE OVERALL MONITORING DESIGN 
At this stage, the PEM initiative has some level of organization, with some leadership roles 
already established. Often, women do not occupy those roles because of existing barriers. 
While PEM should aim to have a gender-balanced leadership, even incorporating a general 
gender perspective can go a long way. Observing something from a gender perspective simply 
means being aware of and understanding how gender norms and roles in society and the 
unequal distribution of power affect the realities of women and men. A gender perspective is 
about understanding how these norms and roles and power imbalances between women and 
men affect their situation and shape their diverse needs, risks, priorities, opportunities and 
capacities (Arsan, 2019). 

In more concrete terms, applying a gender perspective means that the opinions of female or 
other identities can be treated on par with those of men. Another aspect is to adapt the 
monitoring design so that women can participate more easily. For example, if child-rearing 
typically relies on women in a specific region, sampling can be planned for school hours. 

As mentioned earlier, women are often in charge of care duties, such as cooking, managing for 
heating or cleaning. This means experience the environmental in a particular way, given the 
innate relationship between environmental aspects—for example, water and forests—and 
care. They may know about specific uses of nature, such as medicinal plants or non-timber 
forest products. In another vein, they may experience social services differently than men, for 
example, by visiting healthcare centres more often because of ailing family members. Both 
types of knowledge, regarding nature and social services, can be interesting to consider in the 
monitoring initiative. 

When designing the monitoring scheme and prioritizing the aspects to be monitored, it is 
helpful to consider that, within a specific community, certain women may face more 
difficulties voicing their concerns than other women. For example, women without land 
entitlement, women who are widows or single mothers, Indigenous women, or women from a 
specific caste or class. In the same vein, some men may indeed be in care roles or face other 
challenges to participate. The main point here, for the PEM team, is to not oversimplify the 
community, the women, or the men as relatively homogeneous groups and to plan the 
monitoring activities to include the diversity already present in the locality.  

Many online resources can be used during this step, for example: 

● Gender & Power (GAP) Analysis Guidance. Created in 2021 by Save the Children, it is a 
tool used to examine, understand and address the discrimination and inequality that 
prevent children, their families and communities from claiming their full and equal 
rights. It supports the design and adaptation of programming that positively transforms 
unequal power relations and ensures all stakeholders can equitably access, 
participate in, and benefit from activities while wielding equal decision-making 
influence. Available in English and Spanish at 
https://resourcecentre.savethechildren.net/document/gender-power-gap-analysis/ 

https://resourcecentre.savethechildren.net/document/gender-power-gap-analysis/
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● UN Women rapid assessment tool to evaluate gender equity and women’s 
empowerment results in humanitarian contexts. Created in 2020 by UN Women, this 
rapid assessment tool focuses on three domains: leadership and participation, 
protection and safety, and economic well-being. The tool (designed in Microsoft Excel) 
consists of a dashboard, a questionnaire and a guidance note that allows monitoring 
and evaluation officers to quickly assess whether an intervention is gender-negative, 
gender-blind, gender-sensitive, gender-responsive or gender-transformative. Available 
in English and Portuguese at  
https://www.unwomen.org/en/digital-library/publications/2020/05/rapid-
assessment-tool-to-evaluate-gewe-results-in-humanitarian-contexts 

● Extracting equality – a Guide. Created in 2014 through collaborative work between UN 
Women and Publish What You Pay, along with experts working on gender and the 
extractives worldwide, the guide examines how to approach the issue of gender within 
the extractive sector. This toolkit examines all 12 steps of the extractive value chain, 
from determining how much natural resources a country has, to how a project should 
be dismantled. At each step, the toolkit offers a clear picture of the specific 
considerations to make and questions to ask to ensure women are not left out of 
natural resource governance. Available in English at 
https://www.unwomen.org/en/digital-library/publications/2014/11/extracting-
equality---a-guide 

• The resources available at International Women in Mining, a global non-profit 
community of interest company, are specifically targeted at advancing equity in the 
natural resource sector globally. There is material on diversity, equity and inclusion, 
such as reports, principles and standards. The compilation of definitions help 
distinguishing equity from equality. Although this guide does not follow this terminology 
in its strictest sense, the intention is that PEM as a needs-based tool contributes to 
processes where all individuals can participate and reduce structural inequities.  
https://internationalwim.org/resources/ 
 

• The EGP developed a short course on Gender and Mining Governance through the 
Learning for Nature platform. The course covers six modules mainly about on women’s 
participation and is available in English, French and Spanish. A longer in-depth MOOC 
on the same topic is available on the UN SDG Learning platform 
https://www.learningfornature.org/en/courses/gender-and-mining-governance-2022/ 
https://www.unsdglearn.org/courses/gender-and-mining-governance/ 
 

Country Highlights Box 10. Incorporating a gender perspective on the monitoring design. 

Colombia 
Executed by 
community 
members 

Once it was agreed that water sources would be monitored in the 
Buenos Aires municipality, the PEM group worked to prioritize which 
particular water spring to monitor in consideration of issues identified 
by women. The prioritization was based on characteristics such as 
importance to human consumption, engagement of the locals, impact 
on surrounding families, and accessibility.  

https://www.unwomen.org/en/digital-library/publications/2020/05/rapid-assessment-tool-to-evaluate-gewe-results-in-humanitarian-contexts
https://www.unwomen.org/en/digital-library/publications/2020/05/rapid-assessment-tool-to-evaluate-gewe-results-in-humanitarian-contexts
https://www.unwomen.org/en/digital-library/publications/2014/11/extracting-equality---a-guide
https://www.unwomen.org/en/digital-library/publications/2014/11/extracting-equality---a-guide
https://internationalwim.org/resources/
https://www.learningfornature.org/en/courses/gender-and-mining-governance-2022/
https://www.unsdglearn.org/courses/gender-and-mining-governance/
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Kyrgyzstan 
Supervised by 
community 
members 

PEM will occasionally consider conducting a survey to assess the 
current situation and to plan ahead, as EGP did in the Kadamjay district. 
This kind of survey can highlight women’s concerns by explicitly 
incorporating gender as a question and then reporting on how the 
results vary when considering the responses of different gender groups. 
While this is a first step, it can significantly impact how information is 
understood.  

Mongolia 
Executed in 
partnership 

The Mongolian National Guide on PEM (UNDP Mongolia, 2024) 
recommends using questionnaires, interviews or focus groups and 
reviewing possible existing formal complaints from residents to get a 
sense of what should be monitored. Including a gender perspective may 
reveal differing response patterns by gender, offering a chance to 
address and incorporate the different point of views present within each 
gender.  

Peru 
Executed in 
partnership 

While monitoring in Huarmey and Arequipa is supervised by community 
members, women from the community are involved in environmental 
education initiatives done in partnership with schools as part of 
monitoring. This was a response to the concerns shared by some 
women about the need to include youth and boost the impact of 
monitoring. 

 

Toolbox 10. Suggestions to incorporate a gender perspective on the monitoring design. 

Executed by 
community 
members 

Community members can use online resources such as the ones listed 
above to foster learning about facilitating equal participation in PEM, 
strengthening the monitoring to benefit the entire community. 

Executed in 
partnership 

Gender-progressive external parties can encourage women and other 
underrepresented groups in the community to participate and 
confidently voice their opinions, leading to stronger environmental 
action (Agarwal, 1997). 

Supervised by 
community 
members 

If an external party, like a mining company, uses a direct approach to 
include women, this can backfire if the community later rejects their 
participation. In such sensitive regions, another approach is to hold 
discussions and meetings open to the whole community, focusing on 
creating awareness of gender equity and sharing data to explain its 
long-term benefits. 
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SHOWCASE OF COUNTRY EXPERIENCE: 
MOQUEGUA REGION, PERU 

MINING 
CONTEXT 

The region is located in Southern Peru in a highland (puna) ecosystem. The 
initiative works around the Quellaveco mine, one of the largest copper mines 
in the world and one of the most significant mining investments in Peru. This 
region has experienced some conflicts regarding the installation of the mine 
and its water use since operations began.  

INITIATIVE 
ORIGIN AND 
INVOLVED 
PARTIES 

In 2011, a dialogue and consensus-building space was established. 
Formalized by the State in 2012 under the name “Dialogue Table to analyze 
the mining issue in the department of Moquegua,” it involved the creation of 
26 social and environmental commitments. Therefore, the Regional 
Government formed the “Monitoring, Follow-up, and Verification” 
Committee regarding these agreements. In 2019, after the necessary 
conditions were met for the construction of the Quellaveco mining project, 
the PEM committee was strengthened and formally established with support 
from the National Ministries’ Council. This initiative aimed to continue to 
monitor and verify the fulfillment of the 26 social and environmental 
commitments resulting from the previous efforts. 

When formalized in 2019, the Committee included the Regional Governor, 
mayors from three involved municipalities, three community 
representatives, and two representatives from the mine. Plus, two 
representatives from the national ministries were included to provide 
technical support. 

MONITORING 
ACTIVITIES 

Focusing on the environmental subcommittee, this is a very complex 
monitoring endeavour in a region that stretches from the Andes to the Pacific 
coast. The monitoring includes several components: water, air, soil, ionizing 
radiation, noise and vibrations, flora and fauna. Further, two campaigns are 
carried out, one for the dry season and another for the wet season. The 
protocols and standards from the Environmental Quality National Standards 
are used for all the monitoring activities. To conduct such in-depth 
monitoring, there is a technical secretariat in place that is comprised mainly 
of well-known environmental consultants. The company finances these 
consultants through an independent trust, known as the Moquegua 
Development Fund (Fondo de Desarrollo de Moquegua-FDM). 

MONITORING 
OUTCOMES 

So far, the company has followed all the environmental agreements intended 
to protect the environment in general, and the water in particular. The 
committee has managed to work consistently over the years, and as of 2024, 
they have been conducting their 12th monitoring campaign.  

More on this committee can be found at https://cmq.org.pe/ (in Spanish).

https://cmq.org.pe/
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STEP 3: MONITOR AND COMMUNICATE THE RESULTS 
With meetings conducted and agreements in place, the next step is to get hands-on with the 
actual monitoring. As the name suggests, participation cannot be left aside in any step of PEM, 
but it is especially important at this stage. Community involvement will give the initiative 
significance and legitimacy, so understanding what external and internal factors motivate or 
undermine participation is very useful. This is equally true for women’s involvement—
understanding their specific reasons for not participating is crucial. 

PEM aims to be low-cost and easy to implement, but costs still need to be covered. These may 
include non-worked days, transportation and equipment, among others. It is recommended to 
reach an arrangement that explicitly states what costs will be covered, as well as by whom and 
how, before PEM fieldwork commences. 

It is also necessary to select the proper tools and equipment to be used for the fieldwork. These 
are chosen based on the level of accuracy the monitoring wants to achieve, the availability of 
funds, and the participants' abilities. Once data is obtained, its quality and proper storage will 
be a concern. To this end, it is recommended to select accessible media and implement some 
simple quality assurance processes. 

Special attention must be paid to ensure that people have the necessary abilities to use the 
selected equipment. Plus, participants may need support in other areas pertaining to 
legislation, leadership and gender equity. Training can be provided for such support, which may 
take the form of visits, presentations, in-person or online workshops, and networking. 

An important aspect of participation is communication. This includes disseminating 
information regarding the overall process and the results of the PEM initiative. This 
communication can be made through different channels and formats. The specific 
arrangement will depend on the particularities of the community, yet simple language and 
consistency are always suggested. 

Table 4. Summary of tasks that usually occur during Step 3: Monitor and communicate the 
results. 

PILLAR KEY TASKS KEY QUESTIONS TO DISCUSS 

GOVERNANCE 

Promote participation during a 
monitoring campaign 

Are community members involved in 
taking and analysing samples? 

What factors could motivate or 
undermine participation?  

How can PEM provide effective and 
useful monitoring information?  

Finance PEM initiatives 

What are all the costs involved in a 
PEM initiative? Are there unintended 
costs for participating community 
members? 
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PILLAR KEY TASKS KEY QUESTIONS TO DISCUSS 
Who will cover these costs, and how 
– now and in the future? 

ENVIRONMENT 

Select tools and equipment for 
monitoring 

What level of precision does the 
monitoring need to be effective? 

Implement the monitoring plan 

Have all the logistics been 
considered? 

What should be included in a 
checklist for the monitoring 
fieldwork? 

Handle and store monitoring data 

To handle and store monitoring data, 
how can data quality and safety be 
promoted? 

Would a registration sheet be useful? 
If so, does it exist? 

LEARNING 

Train participants to monitor 

In what topics should participants 
receive training? Participants refer to 
community members, company 
workers, and State officials and 
workers. 

What format should be used to 
deliver these trainings? How can we 
most effectively educate new 
participants and build on their 
existing skills and capacities? 

Communicate the monitoring 
process and results 

What information should be 
communicated? To whom? How, 
when and through which channels? 

GENDER Promote women’s participation 
during and after the monitoring 

Are all parts of the community, 
including women and girls, involved 
in taking and analysing samples? 

What factors could motivate or 
undermine equal opportunities to 
participate? 
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MONITORING AND ITS GOVERNANCE 
PROMOTE PARTICIPATION DURING A MONITORING CAMPAIGN 
Community participation is a crucial feature of PEM initiatives. A high level of community 
member involvement during the previous steps, setting up and designing the monitoring 
scheme, would emphasize the importance of the effort to the community and likely increase 
the chances of continued participation during the actual monitoring period and later. 
Nonetheless, if community participation has been scarce, there are still ways of promoting it 
at this stage. 

Attaining environmental improvements and diminishing adverse mining impacts are the main 
reasons for participating in PEM. However, research refers to many reasons why people would 
want to participate in this kind of initiative (Steen, 2021). These reasons may be based on 
external rewards, such as recognition or the promise of payment, or on internal motivation, 
such as an innate inclination towards involvement in public affairs. PEM efforts can also be an 
avenue to increase participants’ commitment to the community, when perceived as a 
collective effort. On the other hand, there are many reasons people may not wish to participate, 
and these too can be separated into external and internal. External motives, such as costs or 
the perception that participating will not make a difference, are very relevant. Costs can be 
concrete (e.g., days without payment) or symbolic (e.g., peer judgement for cooperating with a 
State agency or mining company). Internal causes can include low self-esteem or the self-
perception of lacking in skills, which are especially prevalent within underprivileged groups. 
The PEM team should be aware of the above considerations and aim to boost involvement by 
actively reaching out to potential participants and providing ongoing support. 

Through the EGP experience, lack of participation has been observed as a bottleneck in many 
initiatives. Sometimes, people participate in one campaign but do not return to the next one. 
Even if new members are included, the rotation makes learning difficult. This phenomenon 
usually involves community members but can also affect mining company workers or State 
officials.  

Country Highlights Box 11. Promoting community participation during a monitoring campaign. 

Argentina 
Supervised by 
community 
members  

During the COVID-19 pandemic, awareness and training activities in 
Jujuy had to be redesigned. In some cases, stays at the monitoring site 
were extended, making it more difficult for people to get involved. In 
others, a limit on the number of participants was established. These 
problematic situations provide lessons on the importance of making 
participation easy.  

Bolivia 
Executed by 
community 
members 

In Tupiza, a community-led monitoring initiative was carried out. While 
participating community members were collecting water samples, other 
residents came to observe the process. This highlights that participation 
is always important, even in cases when it is community members 
leading the effort. 



 

49 

 

Step 1: Convene Step 2: Design Step 3: Monitor Step 4: Act

Panama 
Executed in 
partnership 

Mobile phones can be another avenue for participation in regions with 
extensive coverage and use. In Donoso, between monitoring 
campaigns, community members could register and report 
environmental concerns to the mining company liaison via text 
messaging.  

 

Toolbox 11. Suggestions to promote community participation during a monitoring campaign. 

Executed by 
community 
members 

In bottom-up PEM, there is a tendency to assume everyone is already 
represented. Yet, efforts can still be made to increase participation. 
Reaching out to peers in religious institutions, schools or other 
community places can be an effective way to increase community 
participation. 

Executed in 
partnership 

A partnership may take a long time to accomplish outcomes, so all 
involved parties must prepare for the long run. This is particularly true 
in contexts where distrust and previous conflicts exist. Consistency in 
meetings, monitoring frequency, and follow-up actions can signal to 
community members that improvements are underway. This, in turn, 
may encourage them to participate more. 

Supervised by 
community 
members 

The restricted role of community members in this type of PEM makes it 
harder to sustain their participation. A roster of possible participants 
may be useful, providing some level of continuity while accounting for 
participants’ rotation. 

 

FINANCE PEM INITIATIVES 
Monitoring the environment is costly, but PEM seeks to keep costs as low as possible. Some of 
the expenses involved in PEM are: 

● Transportation. Even when monitoring occurs in populated regions where people live, 
participating State agents may incur transportation costs, and moving samples to a 
laboratory can be expensive, too. This is particularly true in hard-to-reach areas. 

● Alimentation and accommodation. When monitoring occurs in distant areas, 
participants may need to be offered food provisions during the campaign. In some 
cases, accommodation for participating community members or State agents should 
also be considered.  

● Laboratory analysis. Some monitoring indicators may be readily accessible to 
participating parties, but others might need to be studied in proper facilities. The cost 
of analysis will vary depending on whether the laboratory is public, private or semi-
public (e.g., within a university). It will also vary depending on the type of sample and 
analysis needed. 

● Equipment. Depending on the environmental issue, some tools will be needed to 
monitor and store the obtained data. These tools can be very diverse, from notepads to 
computers, from simple equipment for observations to specialized equipment like 
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multi-parameter probes for water analysis. The PEM team must be cognizant of 
contextual limitations, such as lack of mobile phone coverage or electricity. 

● Not-worked days. Especially for community members participating on a voluntary 
basis, there may be costs associated with not working. These costs are incurred even 
when participating community members are self-employed or have subsistence 
livelihoods. 

● Training. Participants may need to undergo training to perform their roles effectively in 
the monitoring process. The cost of training will include several considerations, such 
as renting a venue, paying facilitators or providing meals. 

● Follow-up action. These actions include remediation measures that some parties may 
take to address an environmental problem identified during the monitoring. In this 
sense, consideration must be given to the fact that adequate resources and expertise 
to carry out remediation work may be needed afterwards. This is useful even if these 
activities will not be carried out by the monitoring team but, likely, by the company or 
the State. Follow-up actions are described in more detail in Step 4.  

With the above factors in mind, the monitoring design should be adjusted to match the 
available funding.  

Usually, financing comes from outside the community, and being transparent about the 
sources can help diminish rumours that could hamper participation and legitimacy. Further, 
the level of transparency around financing supports maintaining PEM’s independence. In some 
localities, the monitored producer or mining company sets up a trust fund managed by a third 
party to finance PEM initiatives. In others, part of the taxes paid by the mining company might 
be used.  

A contentious issue that may arise is the possibility of payment from the mining companies or 
the State to community members. These money transfers can be an acknowledgement of 
people’s involvement in PEM or a way to compensate for possible environmental damage. As 
there is no one approach to these situations, a general suggestion is to process these 
payments through formal and transparent channels. 

Country Highlights Box 12. Getting PEM initiatives financed. 

Argentina 
Supervised by 
community 
members 

In Olaroz, a PEM initiative was made a mandatory clause after 
completing the company environmental impact assessment. This is a 
way to ensure the company will keep financing the initiative. 

Colombia 
Executed by 
community 
members 

In Cauca, where an existing organization took on the monitoring efforts, 
the lack of time and remunerations became a critical barrier to 
sustaining the initiative. After three years, the PEM work was halted. 

Mongolia 
Executed in 
partnership 

The PEM initiatives in Bayanjargalan and Airag soums were financed 
from EGP grants. Yet, for a time, the work relied on the mining company 
and the local government, which provided vehicles. 
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Panama 
Executed in 
partnership 

The mining company implementing a PEM initiative in Donoso lets a 
third-party NGO administrate monitoring-related funds. While it is true 
that the NGO is funded by the company, this way of management has 
proven helpful in increasing transparency. 

Peru 
Executed in 
partnership 

In PEM initiatives, such as the one in Quellaveco, where different State 
institutions participate, all participating agencies bear transportation 
costs. 

 

Toolbox 12. Suggestions for getting PEM initiatives financed. 

Executed by 
community 
members 

There may be State grants that can be repurposed to finance 
community-led PEM initiatives. For example, community development 
or community participation grants have a direct link to PEM’s aims. In 
locations where the community is participating in results-based 
payments systems (e.g., REDD+), the PEM team could use this type of 
funding approach as well. 

Executed in 
partnership 

In this scenario, external parties are likely to finance PEM. Mining 
companies can incorporate PEM costs into their existing environmental 
or corporate social responsibility budgets. State agencies can also 
include these costs within their environmental management or 
community outreach budgets.  

Supervised by 
community 
members 

State agencies that want to implement PEM but lack the resources 
could establish a financing plan beforehand, so that monitoring work 
does not stall. In some countries, a part of mining taxes is set aside for 
financing the supervising agencies, or mining companies are obligated 
to cover the costs. Although these are not perfect solutions, they can be 
a good starting point to secure funding. Some international conventions 
like Escazú or Aarhus may have allocated funding for each country that 
could be used for PEM. 

ENVIRONMENTAL ASPECTS TO CONSIDER DURING A MONITORING CAMPAIGN 
SELECT TOOLS AND EQUIPMENT FOR MONITORING 
As described earlier, mining can impact water, soil and air quality, possibly affecting wildlife in 
addition to food and water supplies. At this step, it would be clear which issues will be the focus 
of the PEM initiative. Therefore, the next task is to select the equipment to support the 
monitoring.  

The data’s accuracy level should be established by this point, too. If the PEM initiative strives 
for a simple yet systematic assessment that can be used as a starting point for further 
monitoring by other parties, simple tools can be used. For example, cameras or notepads can 
be used to record visible signs of pollution. Mobile phones or natural landmarks can be used 
to identify and record locations. In fact, visual observation is the first and oldest scientific 
method and takes on a significant value in PEM initiatives. 

https://unfccc.int/topics/land-use/workstreams/redd/what-is-redd
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If the PEM effort aims to collect high accuracy data or to compare data from other parties, more 
specific tools and technologies will be needed. These devices can range from expensive 
portable instruments to monitor at specific sites, to low-cost, low-maintenance sensors for 
rapid and frequent measurements. For example, academia, NGOs, government agencies, 
consumers and city management already use low-cost air quality sensors for health 
applications, especially since the COVID-19 pandemic. Whatever the device selected, it 
should be easy to use and have clear protocols. 

Tools are not just needed for on-site use. In many PEM instances, samples are taken on-site 
but sent to a specialized laboratory for analysis. In this context, the tools used are relatively 
simple, such as glass containers. Yet, it is essential to follow the specific protocols requested 
by the laboratory so that samples can be adequately studied. It is recommended that the PEM 
initiative work with certified laboratories. Universities can be an option—they may have lower 
prices and even be interested in providing training or participating in the monitoring.  

Specific monitoring tools and technologies are discussed in more detail in the accompanying 
annexes. The participating parties can evaluate and decide what tool to use based on criteria 
such as accuracy, cost, ease of use and the need for maintenance. Most sensors will need 
some regular calibration to work correctly, so when obtaining new equipment, it is important 
to determine who will do that job and how.  

Although this discussion about equipment, protocols and laboratories may seem technical, 
participation is a cross-cutting topic for PEM. It is essential to hear the concerns and opinions 
of all participants, especially community members, and to ensure that everyone agrees with 
the final selection of equipment. This will motivate people to continue engaging in PEM efforts 
by demonstrating to the community that their participation matters. 

Country Highlights Box 13. Selecting and using proper monitoring equipment. 

Colombia 
Executed by 
community 
members 

A set of easy-to-use testing equipment was used in the Buenos Aires 
municipality. It fit in a school bag, helping with transportation. Monitors-
to-be from the community attended training sessions and received 
registration sheets to record monitoring results systematically.  

Mozambique 
Executed in 
partnership 

A mix of tools was used to monitor air quality in Moatize. These included 
registration sheets, handmade weathervanes, and professional 
equipment. Combined with specific training, this mix of tools allowed 
participants to collect data that reflected their concerns and issues. 

Panama 
Supervised by 
community 
members 

In Chilibre, the company monitors and communicates the results for air 
quality, vibrations in residential areas, and the noise level and speed of 
passing vehicles. A study on vibrations was carried out specifically to 
change the blasting schedules. Later, seismographs were installed for 
continuous and precise monitoring. Community members use mobile 
phones to share their complaints with photos and personal notes with 
their leaders, who communicate with the company regarding increases 
in dust or vibrations.  
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Toolbox 13. Suggestions for selecting and using proper monitoring equipment. 

Executed by 
community 
members 

While this type of initiative has the strongest focus on the community, 
the data gathered during monitoring must make sense to the mining 
producers and State agencies in order to influence change. Even if the 
equipment is simple, using it systematically to obtain reliable data is 
key. There could be available kits from national or international 
initiatives to use in community water monitoring. 

Executed in 
partnership 

Dedicated time must be set aside for collaboratively selecting the 
equipment through a partnership. Different tools can be chosen to 
balance the accuracy of professional monitoring and keeping the 
initiative open to the participation of community members.  

Supervised by 
community 
members 

Professional equipment may be preferred in this case. However, 
equipment solely used and understood by mining companies may feed 
distrust with the community who do not understand its application. The 
use of trusted third parties, like NGOs or universities, or using a mix of 
methods can help build trust. 

 

IMPLEMENT THE MONITORING PLAN 
This entire Guide can be understood as part of implementing the monitoring plan, yet we 
devote this specific task to considering the surrounding logistical issues that may arise. Strictly 
speaking, this task deals with implementing the monitoring plan defined in Step 2, and it works 
in tandem with the remaining tasks of Step 3, such as selecting the appropriate tools for 
monitoring, training the participants, financing PEM and storing monitoring data. 

For successful monitoring, proper previous preparation will ensure that field visits provide the 
expected quality and quantity of information. Besides the issues highlighted above and in the 
other tasks of Step 3, some logistical problems that may be considered are: 

● If the monitoring plan involves travel, transportation should be arranged or planned 
beforehand. In very practical terms, this includes ensuring that the vehicles to be used 
have sufficient fuel. 

● Besides bringing all participants to the field, tools and devices must also be carried. A 
checklist of the necessary items may be helpful. Such a list could include paper or 
plastic bags, water containers, mobile phone chargers, notebook and safety 
equipment.  

● If necessary, proper arrangements should be made with the mining companies before 
the field trip. This may include contacting them and confirming the date and time of the 
PEM visit. The same applies to State officials and specialists. 

● Photos and videos can be taken to document the monitoring campaign. Proper consent 
should be obtained from the participants if they will appear on media or reports.  
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● The PEM team needs a clear understanding of the schedule and all the activities to be 
carried out. A field demonstration can be helpful before starting the actual monitoring. 

● A safety briefing can also be implemented before going to the field. 

● In some contexts, preparing for adverse weather events is necessary. Further, 
communication channels among participants and with relevant authorities may be 
needed in case of emergencies. 

With the above considerations in mind, and by following the monitoring plan regarding the sites 
to be visited, the protocols to be carried out, the tools to be used, and the data registration 
approach, the monitoring should successfully gather the intended information. 

Country Highlights Box 14. Implementing the monitoring plan. 

Liberia 
Executed by 
community 
members 

In Camp Alpha, a major difficulty was the lack of proper identification 
for participating members. This logistical challenge emerged during the 
monitoring campaigns and resulted in unfortunate outcomes, in that 
community members participating in PEM were not recognized or taken 
seriously. 

Mongolia 
Executed in 
partnership 

As of 2024, the second version of the Mongolian Guide for PEM includes 
a series of practical templates for their national context (UNDP 
Mongolia, 2024). For example, it helps in the logistics of finding the 
relevant environmental documents associated with mining companies 
and registering data during field trips. 

 

Toolbox 14. Suggestions for implementing the monitoring plan. 

Executed by 
community 
members 

The community’s lack of experience may translate into small mistakes 
that hamper field trips. To avoid this, creating checklists for 
participants, equipment and protocols and reviewing these lists before 
going on the field trip may help. 

Executed in 
partnership 

In a partnership, roles will be divided among all the participating parties. 
It is essential to double-check that everyone clearly understands their 
roles and responsibilities to prevent misunderstandings during the field 
trip (e.g., nobody remembers to bring a particular tool). 

Supervised by 
community 
members 

In this scenario, most responsibilities for field visits will rely on the 
external convener. Logistical problems should be avoided, as 
participating community members may mistake them for a lack of 
interest from the convener or an excuse to avoid the monitoring. 

 

HANDLE AND STORE MONITORING DATA 
After a monitoring campaign has occurred, the data obtained needs to be registered to allow 
for comparison between campaigns and sites. The data must also be communicated to other 
parties or community members who may not have fully participated in the PEM initiative. Since 
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mining projects usually have a long lifecycle, PEM may provide records for many years, 
highlighting the need for proper data management.  

Concerning data registration, to help obtain results with adequate quality, auxiliary data can 
be recorded during each sampling occasion. This can include responsible person, time and 
date of sampling, weather and wind direction, among others. Further, to correctly register data, 
the use of a standardized form or sheet is strongly emphasized. 

Data storage media may range from paper records to cloud-based online systems. The proper 
media selection would depend on the technologies and funds available at the location where 
PEM has been implemented. Independent of the media, some standard quality assurance 
issues can be flagged by the PEM team: 

● Gaps in the dataset. This refers to reviewing whether all monitoring sites and 
parameters have been registered in the data storage media. 

● Inconsistency in site names. All monitoring sites must be named in the same way 
across different monitoring campaigns. 

● Inconsistency in site coordinates. If coordinates are being used, sometimes the 
equipment—given slight variations in how measurement is done or how equipment is 
used—may provide a close yet different number; it is important to double-check 
consistency of results across time. 

● Inconsistency in parameter values. Sometimes, a parameter value may seem clearly 
out of its usual range. This could point to an environmental problem but could also 
result from an error during sampling or registration. To address this situation, the out-
of-range parameter can be compared to other related parameters to determine if the 
phenomenon is consistent. It can also be compared to the identical parameter from 
another nearby monitoring site, or the monitoring can be repeated at the specific 
location with the problem. 

If the PEM team has access to scientific experts, one of them can be asked to review the data 
and look for problems. More senior PEM members may also be in an excellent position to 
assess these kinds of issues. 

The safety of data is another consideration to keep in mind. This refers to adequately handling 
the storage media, whether paper, computer hard disks, mobile phones or a web service. Data 
backups can be implemented to guard against data loss from mistakes made by users or media 
failure. 

Country Highlights Box 15. Selecting and implementing data storage systems. 

Kyrgyzstan 
Supervised by 
community 
members 

The lack of data coordination and publicity among some companies and 
State agencies was identified as a possible barrier for PEM because 
communities could not access vital environmental information about 
their surroundings. This highlights that data storage is a crucial and 
challenging task, even in professional monitoring. 
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Liberia 
Executed by 
community 
members 

Building on the experience of three PEM initiatives, it was highlighted 
that there was a need for specific training on collecting and storing data 
digitally, including how to use GPS equipment. 

Mongolia 
Executed in 
partnership 

In its first version, the Mongolian Guide for PEM suggested that every 
participant hold onto a copy of monitoring results to ensure its 
availability. Another good suggestion was to relay the results in official 
meetings, such as city councils, so that the data is noted and stored 
through existing record management systems. 

 

Toolbox 15. Suggestions for selecting and implementing data storage systems. 

Executed by 
community 
members 

For community-led initiatives, data management should involve 
multiple people. This means that the data obtained through monitoring 
should be available even if participants rotate or change. 

Executed in 
partnership 

As a measure to back up data, it can be helpful in a partnership for an 
external party to be in charge of data storage and for a community 
member to have access to the same information. This arrangement 
would be beneficial for both data safety and communication with the 
community. 

Supervised by 
community 
members 

In this scenario, an external party will probably register and store the 
data. It then becomes essential to educate community members on 
how they can access and obtain copies of that information. 

 

LEARNING TO MONITOR AND COMMUNICATE 
TRAIN PARTICIPANTS TO MONITOR 
Capacity building is a crucial feature of PEM. It includes sharing scientific environmental 
knowledge with community members and sharing local everyday experiences with external 
parties. It also involves training in procedural expertise about taking samples, evaluating 
results, filing complaints, promoting trust and creating communication spaces. Therefore, a 
PEM effort should plan for continuous educational activities for various actors. 

Some of the topics that have been discussed during EGP-related training sessions are: 

● PEM implementation. At this point, all participants probably have some general idea of 
what monitoring entails. Training sessions may delve more deeply into all the steps and 
tasks a PEM initiative must achieve. These educational activities can also help devise 
creative and suitable solutions for common PEM bottlenecks.  

● Environmental legislation. This can cover discussions on national laws and relevant 
international conventions, with a particular focus on explaining their rights to 
community members. Another focus can be on detailing each State agency’s 
responsibility—for example, different offices may be in charge of different duties such 
as giving mining permits, collecting taxes, supervising environmental impacts and 
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receiving community complaints—and understanding how the local, regional and 
national levels of government coordinate with each other or have specific 
responsibilities. The learnings achieved by the convener during Step 1 should be shared 
with the whole PEM team to benefit this topic. 

● Environmental sciences. These training sessions may include setting a shared 
vocabulary for naming and communicating different environmental issues, identifying 
impact chains between mining operations and specific environmental problems, and 
studying possible restoration measures. Further, the impacts of community activities, 
as well as more general topics such as the water cycle or waste management, can be 
included.  

● Leadership. Aimed at all involved parties, this training would give participants tools for 
effective communication, creative and collective problem-solving, strategic planning, 
conflict resolution and citizen participation. While authority may be officially invested 
in some participants, leadership is open to everyone, and, especially in collaborative 
instances like PEM, it is not equal to authority. Therefore, sessions around this topic 
are beneficial for creating a respectful and inclusive space. 

● Gender equity. As suggested in other sections of this Guide, gender equity benefits 
everyone and not just women. Educational activities in this regard may smooth the 
transition to a more gender-responsive way of doing things, not limited to monitoring 
alone. This type of training may also facilitate completing the tasks detailed within the 
gender pillar across this Guide. 

Different learning activities have been implemented to exchange knowledge regarding PEM. 
They differ in the available resources and time, the number of participants and the overall aim 
of the activity. The following lists some of the activities conducted under the EGP: 

● Visits to laboratories and mining facilities. It may be helpful to visit areas where mining 
extraction and processing are carried out. While people may live close to these 
facilities, in many places, they are inaccessible or out of sight. Laboratories where the 
samples are analysed can also be visited.  

● Visits or internships in other PEM initiatives. In countries with multiple ongoing PEM 
initiatives, newer teams can visit localities with more knowledge. Even among 
experienced PEM participants, exchanging know-how on diverse topics may be 
beneficial.  

● Formal certified training. PEM initiatives can collaborate with universities or State 
agencies to provide for certifications. This type of training can be of particular interest 
not only to community members but also to State and mining workers. 

● Workshops. This type of activity may have two aims: to socialize PEM among people 
who are not involved in it, or to discuss a topic in depth with people who are already 
involved in it. Depending on the aim of the workshop, organizers must decide well in 
advance which parties should be invited either as attendees or speakers at the event. 
For example, to socialize PEM, a State official championing the idea may be suitable as 
a speaker. To discuss a specific topic, a knowledgeable participant from a PEM 
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initiative may be invited to give a talk. Events can be as short as an hour or as long as 
several days, and can be presented in-person, online or in a hybrid form. Online events 
have the challenge that connection may be difficult in some territories, but they allow 
for the exchange of experiences among distant sites. 

● Networks. PEM can either use existing local, regional or national networks or promote 
new ones. Existing networks reached out during EGP work include those created by 
mining companies, Indigenous communities and rural women. New associations 
created in the context of PEM have been centred around specific geographies that 
share the same challenges or possible mining impacts. 

Learning through different activities not only enhances participants’ knowledge but may also 
help keep them motivated and engaged with the overall process. To this end, it is important 
that activities are conducted in a non-judgemental way, providing a safe and welcoming space 
where everyone can voice their opinions and doubts. Further, training activities should build on 
the existing skills and capacities that participants already have. A learning-by-doing approach 
may be beneficial. 

Literacy must not be a prerequisite for monitoring, as arrangements can be made to make data 
registration easier using pictures and icons or resorting to oral stories that can be later 
transcribed. Yet, the ability to read and write will indeed help community members relate more 
easily to external parties.  

Country Highlights Box 16. Providing monitoring training to participants. 

Argentina 
Executed in 
partnership 

In Alumbrera, the participating mining company acknowledged that it 
too had to keep learning throughout the process. Working with the PEM 
committee meant learning to design and open collaborative spaces. 
Further, conveying the committee’s value across all departments within 
the company proved challenging. 

Liberia 
Executed by 
community 
members 

In Fornor and Camp Alpha, there was a literacy gap and unfamiliarity 
with electronic equipment that had to be filled by external training. 
Despite this, educational sessions at the beginning of the PEM 
initiatives successfully provided enough information for people to 
promote and implement remediation measures. 

Peru 
Executed in 
partnership 

In Ancash, the EGP revived the network of PEM committees, bringing 
together seven committees and approximately 30 environmental 
monitors. As part of these efforts, the Huarmey Committee visited the 
committees of San Marcos, Carhuayoc, Jangas, Tampa, Huallanca, and 
Aquia to jointly gather information about the committees’ work and 
existing challenges. 
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Zambia 

Supervised by 
community 
members 

While not precisely linked to PEM but related to ASM licensing, in 
Zambia, the EGP supported a “Training the Trainers” approach. A young 
female miner recalled that the training enabled her to understand the 
documents for licensing her own company. She also managed to teach 
53 miners using material from the workshop she participated in. 
Moreover, she found the combination of business development skills 
with environmental and human rights awareness very useful. 

 

Toolbox 16. Suggestions for monitoring training for participants. 

Executed by 
community 
members 

In addition to trainings from external parties, there may be knowledge 
holders within the community who can share their experience with 
participants. Traditional or Indigenous knowledge can benefit PEM and 
can be effectively delivered through self-organized training programs. 

Executed in 
partnership 

Establishing a partnership is a learning experience for everyone 
involved. Sharing experiences and opinions and seeking solutions 
together enhances everyone’s knowledge. Seeing the process this way 
may help one party accept personal gaps in expertise and be open to 
others’ opinions. 

Supervised by 
community 
members 

Centralizing everything with the State or the mining companies at the 
top may hamper participation in PEM. To address this, it is useful to 
reach out to respected third parties that may provide training to both 
community members and to the external convener in subjects like 
citizen participation or co-production of public services. 

 

COMMUNICATE THE MONITORING PROCESS AND RESULTS 
One way to participate indirectly in a PEM initiative is by staying informed about the process. It 
cannot be expected that all community members will actively participate in the monitoring, but 
communication can indeed reach a more considerable proportion of the community. A good 
strategy to share the monitoring process and results will enhance the initiative’s legitimacy and 
improve the chances of addressing an environmental problem, if one is found. 

Recordings, photographs and meeting summaries related to PEM can be shared with 
communities. To disseminate the monitoring results effectively, it may help to first simplify the 
conclusions. The PEM team should keep in mind that the average community member who is 
not directly involved in monitoring may not share the same vocabulary and understanding 
regarding environmental data. A focus on the practical consequences of the data rather than 
the data itself can help to address this. For example, if oxygen levels in water are low, instead 
of focusing on the specific value, the communication could focus on the resulting increased 
risk of fish mortality. Step 4 gives more information on how data can be compared to external 
standards to arrive at this type of effect-oriented conclusion. 
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When communicating the results, there could be conflicts between PEM results and 
producers’ data, or between PEM results and community members’ perceptions. In both 
cases, it can be helpful to understand PEM as an arena for discussion that permits the 
exploration of different possibilities, such as: 

• There may be an error in PEM results 
• There may be an error in producers’ data 
• The community’s perception may be correct, but the monitoring doesn’t have the 

proper scope to identify the issue 
• The community’s perception may be incorrect 

How to navigate these different situations is also discussed in Step 4 when evaluating 
monitoring data. Having these difficult conversations with the community is important to 
address their concerns. Otherwise, PEM risks being ineffective in developing a shared 
understanding of the data, and how that shapes a community’s view of mining. 

The above considerations pertain to the message and the communication format - the what 
and the how. Regarding communication channels, different approaches have been used by the 
EGP. These include holding regular community meetings and using social media where it is 
available and well-established. Web-hosted videos can also be an option. Standard mass 
media, such as radio and newspapers, have also been valuable avenues to disseminating PEM 
activities and their results. 

When to start these communication efforts is also a matter subject to consideration. A general 
suggestion is to start as soon as possible by sharing all PEM preparations and activities within 
the areas the initiative is trying to impact. This may help build momentum and increase 
participation. Monitoring campaigns and results should be communicated as soon as 
possible, as a delay may be interpreted as secrecy or lack of transparency.  

Country Highlights Box 17. Communicating the monitoring process and results. 

Argentina 
Supervised by 
community 
members 

Participating community members in Olaroz are responsible for 
informally transmitting what happened during the monitoring to their 
communities. Even if resulting technical reports are available within the 
State, communities prefer hearing from their members as reports may 
not be entirely understandable to them. 

Bolivia 
Executed by 
community 
members 

In Pocoata, the community assemblies are the forum where the various 
findings are discussed and presented. In parallel, the alliance with the 
local radio station Pío XII helps to deliver information and publicly 
discuss complaints. 

Mongolia 
Executed in 
partnership 

The National PEM Guideline gives particular importance to 
communicating results regularly. For individual campaigns, it suggests 
informing the public after completion. For more ongoing monitoring, it 
acknowledges that communicating results will take longer as data from 
different campaigns will need to be compared. 
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Peru 
Executed in 
partnership 

In Quellaveco, the PEM team has a dedicated Facebook profile where 
they share news and results. This complements the open talks that 
community members can attend to learn more about monitoring 
results.  

 

Toolbox 17. Suggestions for communicating the monitoring process and results. 

Executed by 
community 
members 

Word-of-mouth can be enough if the PEM team has good relationships 
within the community. Yet, calling for a community meeting to discuss 
the results openly could be more helpful to resolve suspicion or 
mistrust. 

Executed in 
partnership 

One of the strengths of a partnership model is that all the parties have a 
space to share their thoughts about conveying monitoring results. The 
participating parties should strike a balance between formal events, 
which are more common for external parties, and relaxed 
conversations, which may be more suitable for the community. 

Supervised by 
community 
members 

When an external convener leads PEM, communicating the monitoring 
results is as essential as obtaining them. If community members do not 
trust or understand the results, PEM would be just another externally 
imposed initiative where community does not have a voice. If a conflict 
has existed before, the convener should be prepared for a long-term 
effort that proves commitment to the community. For example, in some 
committees, once the monitoring points are agreed in advance, 
members can use their phones to report socio environmental concerns 
that can trigger monitoring at those sites by the company or state 
agency. An agreed upon approach to communicate monitoring results 
back to the wider community is also important, this can be done 
through pre planned community meetings, assemblies of particular 
community groups, community radio or online communication 
channels depending on what the community agrees us useful in that 
setting. 

 

THE GENDER PILLAR WHEN DOING AND COMMUNICATING THE MONITORING 
PROMOTE WOMEN'S PARTICIPATION DURING AND AFTER THE MONITORING 
Women in the community may constitute a group that is more challenging to reach in certain 
territories. Different reasons could explain this: 

● There may be a tendency for only men to participate in public affairs. This may impact 
women’s willingness to participate and hinder their awareness about the PEM initiative 
in the first place. 
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● Women may have lower literacy rates or self-perceptions about their abilities. In some 
localities, women may be guardians of Indigenous languages, which external parties 
may not recognize or use. 

● Production is male-dominated, and monitoring it may be perceived as an act of 
defiance towards men (House et al., 2023).  

● Care work may restrict women’s spare time and energy to participate. This is especially 
relevant in localities that lack social services and amenities, resulting in women 
managing a high amount of care work. 

● Some areas may pose explicit or implicit constraints on women’s freedom of 
movement. Implicit concerns could include higher risks to women’s safety or 
inadequate access to resources. 

The study of the specific challenges women face, which was done during Step 1, can help 
understand the reasons hampering their participation. Once the underlying reasons are 
understood, actions can be taken to address them. For example: 

● Open training on gender perspective can be implemented. 

● Specific training for women can be implemented to support them in the development 
of other skills that could later ease their participation. 

● Arrangements could be made to include childcare or eldercare as part of the 
monitoring.  

● A long-term strategy could be made to increase the participation of women in mining. 
Several efforts in this direction are being implemented in many countries, resulting 
from international organizations such as the International Finance Corporation, or from 
NGOs such as Women in Mining. 

Understanding women’s relationship with the environment can also determine possible 
arrangements to increase their participation. If they are in charge of collecting forest wood or 
fishing, these activities could be made part of the monitoring process. For example, in a 
reported shellfish abundance monitoring initiative, the same process used by local women to 
collect shellfish was used during the monitoring (Aswani & Weiant, 2004). 

Country Highlights Box 18. Promoting women's participation during the monitoring. 

Argentina 
Supervised by 
community 
members 

In a preparatory meeting for an EGP seminar to be held in Jujuy, a 
network of female environmental activists shared how they had started 
participating in monitoring. First, it was noted that women were more 
aware of environmental situations, prompting them to get involved. 
Second, although the mining company invited the community to do 
PEM, participation only occurred after the organized women demanded 
minimum conditions (training, certification, and alimentation) and the 
company provided them. 
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Liberia 
Executed by 
community 
members 

Through pilot PEM initiatives, the lack of State security was seen as a 
challenge in certain areas, such as Fornor and Camp Alpha. This was 
particularly important for women and girls, as ensuring basic personal 
safety is vital before asking women to get involved.  

Peru 
Executed in 
partnership 

A workshop regarding how to include women and their concerns in PEM 
was held in Lima in 2019. During that workshop, the following were 
identified as factors which facilitate women's participation: 
understanding “taking care of the family” from a broader perspective, 
motivation to work for their communities, having allies that invite and 
motivate them to participate, feeling helpless about not being heard and 
seen, men not making adequate efforts to protect the environment, 
having support from other women or family members, and training. 

 

Toolbox 18. Suggestions for promoting women's participation during the monitoring. 

Executed by 
community 
members 

If women are not already participating in the initiative, it can be a sign 
that barriers to female participation exist in the community and must be 
addressed. Reaching out to external parties, like NGOs or specialized 
State offices, may provide support to lower these barriers. 

Executed in 
partnership 

External parties working with communities could send their female 
representatives or employees to make the group less intimidating for 
women from the communities. 

Supervised by 
community 
members 

A simple action that an external convener can take is to explicitly 
include women in their invitations to community members. This is even 
more important in places where the language assigns genders to 
specific words for example, “miembros de la comunidad” (Spanish).  
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SHOWCASE OF COUNTRY EXPERIENCE: 
PORKPA MUNICIPALITY, LIBERIA 

MINING 
CONTEXT 

The initiative was carried out in Fornor, part of the Mano River Kongo mining 
belt in the Porkpa District (municipality) within Grand Cape Mount County 
(province). Fornor and its related villages have many mining sites that stretch 
kilometres along the western clustered belt and the Sierra Leone border. The 
area has been host to widespread diamond mining activities for decades, 
with miners operating in hydrologically active or inactive alluvial deposits, 
leaving behind large open pits that are later abandoned. Community 
members were concerned regarding the high level of excavation and loss of 
agricultural lands. This was further aggravated in a social context that lacks 
schools, clinics, and other commercial activities and has limited access to 
drinking water beyond a handpump at the centre of the town.  

INITIATIVE 
ORIGIN AND 
INVOLVED 
PARTIES 

The PEM team was convened after the EGP started to promote this type of 
monitoring in the country with the help of the NGO Society for the 
Conservation of Nature of Liberia. The PEM Committee includes 15 members 
chosen on the basis of their position within the community, such as the town 
chief, the mining agent, the patrolman, and Environmental Protection Agency 
representatives, all on behalf of the government, as well as a representative 
from the Society for the Conservation of Nature of Liberia, and chairpersons 
from women’s, youth, or elders’ groups.  

MONITORING 
ACTIVITIES 

This initiative is relatively new compared to the other examples in Peru and 
Mongolia. The monitoring activities included some that are common for PEM 
initiatives including monitoring the closure of mining pits and trenches, 
monitoring and reporting on environment degradation, encouraging renewal 
of legal mining licenses, and raising awareness about the protection of the 
local environment and the issues affecting communities to include in natural 
resource management. In addition, the committee took on less traditional 
monitoring activities that they deemed important for their situation; this 
required the committee to asses that it was safe to carry out these additional 
activities in the local setting: monthly patrols for monitoring and reporting 
illegal mining activities, as well as monitoring and reporting human rights 
violations and the sexual exploitation and abuse of women and children, 
requesting law enforcement where necessary. As such, implementation is 
still underway for all the activities.  

MONITORING 
OUTCOMES 

In Fornor, several outcomes have been identified. One is related to mining 
restoration. The PEM team has raised awareness on covering mining pits, and 
while challenges still remain, progress is being made with cocoa tree planting 
at one of the mining sites. This has contributed to environmental restoration 
and the creation of income opportunities for the community. 

 

Other outcomes relate to health issues. PEM has also strengthened 
communication regarding the poor handling of mining discharge into natural 
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water bodies and has cautioned community members against drinking creek 
water. After these communication efforts, community members have turned 
more often to handpumps instead of creeks, even if the handpumps are not 
adequate for their needs. As a complementary benefit of PEM, the 
community is also being cleaned monthly by youth groups and residents. 

You can read more about the Society for Conservation for the Nature of Liberia at 
https://scnlliberia.org/  

https://scnlliberia.org/
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STEP 4: ACT AND FOLLOW-UP ON MONITORING RESULTS 
Once monitoring results are obtained, a fundamental task is to evaluate them to determine the 
presence or absence of negative impacts. To this end, the PEM team may pursue different 
avenues. It can analyse changes across time or geographical points. It can also compare 
monitoring results against a specific baseline. A third approach is choosing and using 
standards, allowing for a systematic comparison of results against specific thresholds that 
signal benign or harmful exposure. If comparisons indicate that something bad may be 
happening, another crucial task is needed: to take follow-up action. Follow-up actions refer 
not only to remediation strategies but also to improvements in monitoring practices. 
Addressing this situation will crystallize the legitimacy of the PEM initiative.  

During this step, the PEM initiative also needs to reap all the benefits of this collaborative 
process. One of these is to get involved in other public spaces and participatory instances in 
the community, or to connect with other like-minded organizations. This may help support the 
promotion of change that PEM strives for by giving participants a wider platform to voice their 
concerns. 

Another benefit is that where PEM has been successful in promoting the role of women, this is 
an appropriate moment to leverage that strengthened influence into other aspects of public 
and private life. In the public space, PEM can encourage women to run for available positions. 
In the private realm, such as within families, PEM can position women to build on the 
communities’ recognition of their roles, preparing women to navigate any resistance they may 
face.  

Finally, as mining will probably operate in the locality for a long time, a PEM initiative should 
also set the ground for continuing its work. This encompasses two aspects. First, the PEM team 
can look for the institutionalization of the initiative, for example, by gaining legal recognition. 
Second, the PEM initiative can strive for the formalization of its procedures, for example, by 
designing proper protocols for its functioning. 

Table 5. Summary of tasks that usually occur during Step 4: Act and follow-up on monitoring 
results. 

PILLAR KEY TASKS KEY QUESTIONS TO DISCUSS 

GOVERNANCE Take follow-up actions, if needed 

Do monitoring results suggest a 
particular social or environmental 
problem?  

To take action in follow up from the 
monitoring results, which actors 
should be reached out to, and how? 

Has the monitoring fulfilled its 
objectives? Does it need to be 
improved? 
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PILLAR KEY TASKS KEY QUESTIONS TO DISCUSS 

Set the foundation for continuing 
PEM 

What are the possibilities for 
institutionalizing the PEM initiative to 
ensure it is sustainable over time? 
How can PEM be formalized in 
official decision-making processes? 

Do protocols exist for future 
monitoring campaigns - does 
formalizing PEM help to sustain the 
effort over time? 

ENVIRONMENT Choose how to evaluate 
monitoring results 

Given the type of information 
obtained, are there standards or 
thresholds that can be used to 
assess if the monitoring results 
suggest an environmental problem? 
Does a baseline exist? 

Do these standards and thresholds 
make sense to community members 
and reflect their everyday 
experience? 

LEARNING Get involved in other public 
spaces 

What other opportunities for 
participation exist? 

GENDER 

Strengthen in particular women’s 
role in the community, as well as 
support participation for other 
underrepresented groups.  

How do women evaluate their 
participation in the PEM initiative?  

Have women been able to influence 
decision-making within the initiative 
and outside it? 

 

GOVERNANCE TO TAKE ACTION AND SUSTAIN PEM IN THE LONG TERM 
TAKE FOLLOW-UP ACTIONS, IF NEEDED  
By this step, results of the monitoring have been obtained, and after careful analysis, a problem 
may have been identified regarding an environmental situation or the monitoring process. 
Therefore, two types of follow-up actions can be taken: to promote change in mining 
operations or to update the monitoring process.      

Improving the monitoring process requires reflecting on how the monitoring was implemented 
and how it can be strengthened through changes to the subsequent iterations of the initiative. 
Two main questions can help identify these possibilities: Did the monitoring allow for proper 
measurement of the environmental aspects it meant to study? Are participants and the 
community at large satisfied with how the monitoring was done? Another opportunity may 
relate to extending or changing the focus of the monitoring. Exit surveys, workshops and, if 
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funding permits, specific research initiatives can be executed to determine community 
members’ experiences and levels of satisfaction on these matters.  

Promoting the implementation of solutions to an environmental problem is the main point of 
PEM. Once results are analysed and a social or environmental situation is identified, the next 
task is to determine the source of the problem. On occasion, this will be straightforward, yet in 
some localities, many possible sources of contamination or other disturbance may coexist 
simultaneously. If the source is linked to a specific company, the PEM team can work with that 
company to implement a voluntary solution. In an ideal scenario, the company will already be 
part of the PEM. In some cases, this may involve follow-up actions. There is some guidance 
regarding mine closure and environmental rehabilitation that could be of use, including: 

● A Guide to Leading Practice Sustainable Development in Mining (Laurence, 2011). 
Created by the Australian Government, this guide touches on several topics, included 
mining closure and rehabilitation. 

● Extracting Good Practices: A Guide for Governments and Partners to Integrate 
Environment and Human Rights into the Governance of the Mining Sector (Wachenfeld, 
2018). Created in 2018 by UNDP and SwEPA, this report presents guidance on how to 
include a human rights approach to all stages of mining, including closure and post-
closure. 

● The Mining Policy Framework (IGF Mining Policy Framework, 2023). Written by IGF and 
updated in 2023, this document presents best practices required for good governance 
of the mining sector, and the generation and equitable sharing of benefits. It has a 
dedicated section on mine closure. 

If the source can’t be linked to one specific source or the producer is reluctant to take action, 
reaching out to the particular agency and level of government in charge of enforcing 
environmental protection will be beneficial. When government officials are themselves 
hesitant to take action, some call it a deficit on the supply side of social accountability (Ruppen 
& Brugger, 2022). This can be particularly challenging in contexts with open or armed conflict. 
Navigating this complicated situation will require the PEM team to consider their work as part 
of a broader consensus building effort in order to understand why this reluctance exists, search 
for domestic or foreign allies and identify possible courses of action. The survey of the 
regulatory context done in Step 1 can be helpful here, as well as referring to the Step 1 section 
on Convening and Organizing the PEM team highlights some approaches and examples for PEM 
in settings affected by ongoing conflict. In these situations, is useful to consider PEM as one 
tool in a larger consensus building process that will require additional participation and action 
at different levels. An approach to considering this further is a set of questions on how 
extraction is affecting conflict in a given setting, and  how it can be assessed and prepared for 
by a third party, is on a UNEP published guide on Natural Resources and Conflict (Natural 
Resources and Conflict: A Guide for Mediation Practitioners, 2015).  
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Country Highlights Box 19. Taking action after the monitoring. 

Argentina 
Supervised by 
community 
members 

In Olaroz, after one monitoring campaign, participants formally 
requested that monitoring should be done with more rigour, so each 
campaign could be compared over time. The company planned to 
address the situation by working with the University of Jujuy to design a 
training programme for community monitors. 

Liberia 
Executed by 
community 
members 

PEM in Fornor promoted the backfilling of some ASM pits for restoration 
and cocoa tree plantation. These actions were a response to mining 
contamination. Moreover, these actions promoted community 
development by allowing income opportunities related to cocoa 
production.  

Mongolia 
Executed in 
partnership 

A PEM team in the Dundgovi Province promoted the rehabilitation of 
four hectares previously damaged by artisanal miners with the 
involvement of a local mining company. Furthermore, the PEM team 
relocated a herder family that intentionally encroached upon a licensed 
area to seek compensation. Finally, the mining company admitted that 
the environmental impact assessment was low-quality and agreed to 
conduct a new one with the PEM team’s active involvement. 

 

Toolbox 19. Suggestions while taking actions after monitoring. 

Executed by 
community 
members 

A community-led PEM effort will only succeed if there is a strong 
mechanism to voice the potential environmental, social and cultural 
impacts of mining. This is particularly true for bottom-up initiatives not 
formally linked to any State agency. The community will need to reach 
out to partners that can support them in making their claims heard. 

Executed in 
partnership 

In some instances, making follow-up actions mandatory for 
participating companies can be tempting, but this can hinder PEM 
initiatives. Better outcomes are achieved through dialogue and 
negotiation with all parties. Further, identifying an environmental 
problem is one part of the issue and the other is finding its source. 
Every party must be cognizant of the need of balancing the urgency of 
remediation and thorough analysis. 

Supervised by 
community 
members 

When an external convener leads monitoring, it must accept the 
monitoring results and take the necessary actions. Even if remediation 
is not needed, this view must be shared by participating community 
members. Otherwise, PEM may become yet another unfulfilled 
promise for the affected community. 

 

SET THE FOUNDATION FOR CONTINUING PEM 
This task refers to securing the long-term sustainability of the initiative and how it can continue 
contributing to a healthier environment and better relationships between everyone involved. 
Some call this task the institutionalization of PEM, by which the initiative no longer depends 
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solely on the efforts of a specific person or agency. Instead, there are formal arrangements in 
place to promote the monitoring, making it likely for monitoring to continue in the future. These 
arrangements should include the provision of funds to keep supporting the initiative. 

A starting point for institutionalizing PEM initiatives is giving formal legal recognition to the team 
working on it. This doesn’t necessarily mean the State recognizes its role in environmental 
governance. It just signals that the PEM team, as a group of people working together, has legal 
standing. For example, in some countries, this may mean creating an NGO or community 
association to support future monitoring. It could also mean issuing an executive order to 
convene different agencies and community groups. Legal standing may facilitate applying for 
public or private funding and formalize agreements with other parties. Both of these actions 
help institutionalize PEM further. 

A more structural action could be to modify legislation to include PEM. For example, PEM may 
be added as an option in existing legislation regarding environmental impact assessment or 
community benefit/development agreements. Another opportunity is to explicitly include PEM 
in the legislation on public participation, making it an avenue for voicing community concerns. 
In some countries, these changes would need approval from the legislative body. In others, 
they would only need administrative modifications done by the executive body justified by 
existing legislation. With these changes, the legislation and regulation may include PEM as an 
explicit option within environmental governance, laying out some of the steps and features that 
PEM is required to align with. 

Administrative measures can also be taken to set up PEM-supporting programmes that use 
existing budgets related to mining inspections, citizen participation, environmental 
inspections or participation, community development or training. Another action could be 
establishing a contact person within relevant State agencies so that PEM teams or interested 
parties could receive guidance. This would also help coordinate different agencies or 
initiatives. Sometimes, the State can start institutionalizing these initiatives by just recognizing 
PEM achievements and work. 

One action that the PEM team can take to help continue their work in the future is formalizing 
their procedures. This means creating protocols for communicating with the community, 
conducting monitoring activities and engaging with other parties, among other tasks that a 
particular initiative may identify as critical to continue in the future. Establishing protocols 
would help avoid starting from scratch every time and facilitate continuity in the context of 
participant rotation.  

Country Highlights Box 20. Setting the ground for continuing PEM. 

Argentina 
Supervised by 
community 
members 

A PEM initiative was implemented in Olaroz after the company made an 
agreement during its environmental impact assessment. This makes the 
initiative mandatory. While this does not resolve all issues, it provides a 
strong context for future PEM implementation. 
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Bolivia 
Executed by 
community 
members 

In Tupiza, one PEM initiative started as a coordinated effort to address 
concerns over drinking water quality. Eventually, a specific secretariat 
was created within the existing agrarian union, which was already legally 
recognized by the State. This helped to institutionalize the PEM effort. 

Mongolia 
Executed in 
partnership 

In 2021, Mongolia created the National Guidelines for PEM. This has 
helped institutionalize the initiatives as it gives a general framework for 
their goals. After using these guidelines in the field, a new version has 
been published to provide more detail on some steps and include the 
learnings gained during different PEM experiences (UNDP Mongolia, 
2024). 

 

Toolbox 20. Suggestions setting the ground for continuing PEM. 

Executed by 
community 
members 

If the community is driving the PEM initiative, it could make specific 
efforts to create a core group of interested people. This way, leadership 
will not rely on only one particular person. Plus, it can help to get legal 
standing as a community organization. 

Executed in 
partnership 

Special attention can be given in partnerships to formalize PEM through 
consensus building. Even if the PEM initiative is not legally recognized, 
work agreements between the different parties should be established 
to highlight the specific focus of each initiative.  

Supervised by 
community 
members 

 In this scenario, the community’s participation depends heavily on the 
convener’s willingness to create a welcoming environment. Looking for 
creative ways to institutionalize PEM will give it more legitimacy. For 
example, an independent trust could be set up. 

 

RESPONDING TO MONITORING DATA: ENVIRONMENTAL FACTORS 
CHOOSE HOW TO EVALUATE MONITORING RESULTS 
In Step 1, the production context was studied to get a broad sense of possible mining impacts, 
and then in Step 2, the purpose and details of monitoring were established. Based on these 
decisions, in Step 3, monitoring activities were carried out and some results were obtained. 
How do we interpret these results? Does a parameter’s value indicate a significant 
environmental impact? Standards exist to help answer these questions. A standard is a 
reference value for a specific parameter that indicates a threshold, and any value outside the 
designated range or beyond the safe threshold suggests a significant risk to the environment or 
human health. 

Usually, there exist national guidelines including specific thresholds for the presence of 
chemicals in different scenarios. A common example is the presence of substances in potable 
or drinking water. However, there will not be standards for every substance. Further, thresholds 
for chemicals in soil, air and non-potable water may also be missing. In cases where nationally 
defined thresholds do not exist, using and applying international guidelines, if any, can be 
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beneficial. International standards are more challenging to legally enforce, but international 
conventions or internationally enforced production standards may help in this direction. Some 
of these guidelines are: 

● Global air quality guidelines: particulate matter (PM2.5 and PM10), ozone, nitrogen 
dioxide, sulphur dioxide and carbon monoxide, set by WHO2 or the European 
Commission3 

● Drinking-water quality guidelines, set by WHO4 or the Environmental Protection Agency 
of United States of America5 

● Environmental Quality Standards for Soil Pollution set by the Japanese Environmental 
Ministry6 

Another approach is to set a specific baseline as a reference and use it to compare monitoring 
results in order to identify changes that could be explained by mining operations. Again, it may 
be possible that no baseline exists or that a specific monitored parameter was not considered. 
Multiple and regular monitoring campaigns can partially overcome this situation by comparing 
data between successive instances or places, for example, upstream and downstream of a 
discharge pipe. Large-scale mining projects usually create a baseline during environmental 
impact assessment. The PEM team can use that baseline, too. 

A final approach is to compare monitoring results to average values in similar territories. While 
making conclusions using this type of comparison is not straightforward, it can give insights on 
how to improve the state of the local environment.  

While standards help bridge the gap between PEM data and external or official parties, they are 
just one facet of interpreting data. In worst cases, standards may be used by external parties 
to curtail the scope of the discussion, dismissing local communities' concerns as irrelevant 
because they do not fit the usual monitoring practices and existing standards (Ottinger, 2010). 
Further, following a specific standard may require a cost that makes PEM unfeasible. With this 
in mind, the PEM team must not forget its particular goals and the underlying need to make the 
effort relevant and legitimate for possibly affected communities. Standards should be 
considered a means, not an end. 

It is important to keep in mind that an environmental threat—whether real or perceived—can 
end up becoming a source of conflict. It is therefore important to ensure that the chosen way 
to evaluate the monitoring results makes sense to everyone involved, in order to prevent further 
antagonism.  An effective example how monitoring results can be communicated and follow 
up action agreed upon is from Ogoniland, Nigeria, referenced in Step 1 of this Guide. In this 

 
2 https://www.who.int/publications/i/item/9789240034228 
3 https://environment.ec.europa.eu/topics/air/air-quality/eu-air-quality-standards_en 
4 https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-
health/water-safety-and-quality/drinking-water-quality-guidelines 
5 https://www.epa.gov/dwreginfo/drinking-water-regulations 
6 https://www.env.go.jp/en/water/soil/sp.html 
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conflict affected setting, shaped by environmental contamination from oil extraction, UNEP 
established an independent assessment to create a baseline to gauge environmental 
contamination. The results of the analyses were presented to all affected communities, and 
finally to the government of Nigeria in 2011. The report recommended emergency actions to 
minimize ongoing public health damage, which directly addressed community concerns. At 
the same time, the recommendations in the report prompted the oil company to initiate an 
asset integrity survey to prevent further pollution. In the end, the assessment provided a 
common information base to the parties on which they could negotiate a clean-up program 
(Natural Resources and Conflict: A Guide for Mediation Practitioners, 2015).  

Country Highlights Box 21. Using standards to compare monitoring data. 

Argentina 
Supervised by 
community 
members 

At one point in Olaroz, some community members were reluctant to 
participate because they wanted to avoid legitimizing something they 
did not fully understand. Therefore, reaching a consensus on what 
standards will be used is helpful during PEM. 

Colombia 
Executed by 
community 
members 

In the Buenos Aires municipality, where seven parameters were 
included, the handbook given to participants covered the national 
thresholds for those parameters only. This made it easy to understand 
the information and keep the focus only on the aspects at hand. 

Peru 
Executed in 
partnership 

In Orcopampa, Mallay and Juprog, committees consider State protocols 
to set the scope of possible monitoring indicators. Specifically, the 
“monitoring the quality of surface water resources” protocol, created by 
the national agency in charge of water management, is often used. 

 

Toolbox 21. Suggestions for using standards to compare monitoring data. 

Executed by 
community 
members 

Using formal standards to compare monitoring results may sound 
daunting at first. But focusing on a few parameters and monitoring using 
a structured mechanism will make the process easier. PEM is a learning 
process, so it is fine not to know everything at the start. 

Executed in 
partnership 

A partnership provides a space where standards can be thoroughly 
discussed and agreed upon. A long-term relationship will also lend 
clarity to understanding the concerns of different parties, and this 
knowledge will help identify and use relevant standards. 

Supervised by 
community 
members 

A good process and initiative can fail if, at the end, the data is used in a 
way that does not make sense to participating community members 
and the community at large. The external convener must not take this 
task for granted and should avoid relying solely on scientific or legal 
customs. 
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LEARNING WHILE ACTING 
GET INVOLVED IN OTHER PUBLIC SPACES 
Being involved in PEM means each participant gets out of their comfort zone and interacts with 
unknown persons in unfamiliar places. This challenge can turn into a vital learning opportunity. 
This is particularly important during Step 4, as the PEM team looks to influence the remediation 
of any social or environmental problems identified during the monitoring. 

Not everyone in the PEM team will hold the same formal power, and for those who lack it, 
probably community members, taking advantage of any participation opportunities will be 
crucial. Attending public meetings or engaging in several community organizations will provide 
a mix of communication channels with relevant people, including State officials, other 
community members, NGOs or even people from afar who have similar experiences or 
concerns regarding the possible impacts of mining. It will also increase the knowledge base of 
how public or official matters are addressed. This, in turn, can inform the strategy to influence 
change. 

Country Highlights Box 22. Getting involved in other spaces. 

Bolivia 
Executed by 
community 
members 

During an EGP workshop held in Panama in 2018, committees from 
different Latin American countries learned from the experiences of 
others with the same concerns and goals. In particular, some Bolivian 
participants found it very enriching to tell the story of their involvement 
and share their worries in their own words. 

Latin America 
Supervised by 
community 
members 

In a 2018 Regional Workshop organized by the EGP, participants noted 
the value of interacting with universities. This is especially important 
when community members only supervise monitoring and need more 
support to participate on an equal footing. 

Peru 
Executed in 
partnership 

Peru has an extended ecosystem of PEM committees that usually get 
involved in different spaces. For example, in Huarmey, a PEM 
committee provides environmental and citizen participation training to 
school teachers and civil servants. 

 

Toolbox 22. Suggestions for getting involved in other spaces. 

Executed by 
community 
members 

Motivating mining companies to address their possible socio-
environmental impacts can be difficult for community-led initiatives, 
even when there is State support. It can be beneficial to associate with 
other groups in the locality or with like-minded organizations at the 
national level to give a stronger voice to PEM results and concerns. 

Executed in 
partnership 

If the PEM team has managed to work in partnership, they can share 
their experience in other places facing the same issues. This will not 
only help other communities but can also serve as a reflection exercise 
for the PEM team to improve the initiative. 
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Supervised by 
community 
members 

If PEM has been driven by an external convener, the convener must 
encourage participating community members to take on a more 
significant role at this point. One way to do this is by inspiring and 
supporting them to participate in events and forums where they can 
share their experiences. 

 

ACTIONS TOWARDS GENDER EQUITY IN MINING CONTEXTS AND BEYOND 
STRENGTHEN THE WOMEN’S ROLE IN THE COMMUNITY 
Addressing the multilayered challenges women face in mining contexts and incorporating their 
concerns and goals throughout the main monitoring process is not enough. Women must 
continue to participate and influence decision-making within and beyond PEM. Otherwise, 
PEM risks becoming exploitative by using women’s hard work and time without providing 
proper recognition and involvement (House et al., 2023). 

Women’s thorough involvement in PEM may allow them to start securing other public 
positions, strengthening their overall role in the community. The PEM initiative can support this 
in two ways. First, it may present and discuss the public policies that promote gender equity in 
public offices, jobs and community life in general. Second, PEM involvement may translate into 
giving them a window to showcase their abilities and tap into experiences and knowledge that 
make other public positions more attractive and easily accessible to women. 

Many challenges faced by women occur in the private sphere. In this context, it has been 
reported that their involvement in experiences like PEM may translate into more recognition 
inside their homes and from their male partners (Agarwal, 1997). Therefore, the PEM team 
should be prepared to promote this type of positive change and, conversely, fight resistance to 
it too.  

Country Highlights Box 23. Strengthening women's role in the community. 

Liberia 
Executed by 
community 
members 

IIn Barseegiah Town, as of 2024, one PEM team is led by a female head. 
Her involvement has provided an opportunity for women to discuss their 
personal issues with her freely. While this is out of PEM scope, it signals 
how women’s participation may empower women in the community at 
large by providing networks to seek constructive solutions. 

Peru 
Executed in 
partnership 

As the PEM committee has been active for a couple of years now in 
Orcopampa, it has been noticed that some of the women who 
participated in PEM now hold elected positions in other spheres such as 
the Peasant Associations or Regional Councils.  
On the other hand, in a gender-focused national workshop session, it 
was noted that the possible gender imbalance in mining-related 
migration (movement of workers to take up mining jobs) is a threat to 
women's empowerment in the form of female human trafficking. 
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Global, from the 
literature 
(Lesnikov et al., 
2023) 
Supervised by 
community 
members 

After reviewing 27 sustainability reports of leading mining companies for 
the years 2018 and 2019, a research team found that these reports were 
vague on how women's concerns were included. They also did not 
discuss the broader impacts of mining for them, such as lost 
livelihoods, land ownership, cultural and human rights, and health 
impacts. The only topic that was discussed in detail was the direct 
employment of women by mining companies. While sustainability 
reports are not an instance of PEM, this example highlights that there is 
still a gap in promoting a stronger role for women. 

 

Toolbox 23. Suggestions for strengthening women's role in the community. 

Executed by 
community 
members 

A community group that includes women in PEM efforts should remain 
mindful that this is only the first step. As the initiative evolves, women 
could start seeking leadership roles in the group or elsewhere. The PEM 
initiative can support this by publicly acknowledging the achievements 
women have helped to gain. 

Executed in 
partnership 

A PEM initiative can include educational activities that impact women 
well into the future. If women manage to voice their hopes and 
problems, a specific training programme can be designed to help them 
find the tools to achieve their dreams and solve their problems, even if 
they are not closely related to mining. An example of such a programme 
could be a leadership course or a bridge program that can help them 
pursue secondary or tertiary education. 

Supervised by 
community 
members 

An external convener, being an outsider, may face additional challenges 
in fostering women’s role in the community. Yet, for the same reason, it 
can be easier for an external convener to promote new ideas among 
participating community members or in the community at large. 
Following up with female participants for feedback on the initiative and 
asking directly how they want to be supported are good starting points.  
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SHOWCASE OF COUNTRY EXPERIENCE: 
BUENOS AIRES MUNICIPALITY, COLOMBIA 

MINING 
CONTEXT 

Informal and small-scale mining presents several impacts on the local 
environment and communities. Some of these are material removal, 
mercury use or the temporary influx of miners from outside the community 
(Gudynas & Rojas, 2020). This type of mining occurs in a context of 
institutional weakness, with low capacity to operate and limited concern 
from the producers regarding environmental impacts. While the Buenos 
Aires municipality has experienced armed conflict, community 
organizations still exist. Nasa indigenous communities are also present. 

INITIATIVE 
ORIGIN AND 
INVOLVED 
PARTIES 

This initiative started when UNDP, with EGP support, reached out to 
“Asociación de Mujeres Afrodescendientes del Norte del Cauca” (ASOM), 
a women’s association that has been in the area since 1997 working 
towards peace and reconciliation processes. ASOM aims to strengthen 
women’s roles in bringing about social change and transforming their 
communities. In this context, the parties initiating the PEM effort are the 
UNDP and the ASOM. 

MONITORING 
ACTIVITIES 

Through workshops about the importance of water, it was agreed to 
conduct activities on eight water springs. These were of particular interest 
as they supply drinking water to many families. In four of these springs, a 
monitoring scheme was designed based on the availability of basic 
monitoring equipment. This equipment allowed for the analysis of acidity, 
concentration of oxygen, nitrates, and phosphorus, conductivity and water 
hardness.  

MONITORING 
OUTCOMES 

In addition to the actual monitoring in PEM, there have been reforestation 
efforts to improve and protect the water quality by reducing earth run-off. 
Other environmental protection activities were implemented to diminish 
contamination from garbage and other sources. All these initiatives, plus 
the monitoring, have improved the conditions of the water springs, 
benefiting nearby families and schools.  

More on the women’s association ASOM can be found at https://asomcauca.org/ (in Spanish). 

  

https://asomcauca.org/
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CLOSING REMARKS 
PEM will be more effective in tandem with sound environmental governance. For those eager 
to explore how mining and its socio-environmental impacts can be better managed through 
legislative reforms, we encourage you to consult our companion guide, “Extracting Good 
Practices: A Guide for Governments and Partners to Integrate Environment and Human Rights 
into the Governance of the Mining Sector.” There, for each step in the mining process, the 
reader will find suggestions on how to align governance better with sustainable development. 

PEM, like any social transformation project, comes with its challenges. While this Guide 
provides insight into the diverse scenarios around monitoring initiatives, many more 
complexities will arise in the real world. The EGP believes that PEM, as presented here, holds 
significant potential to reduce mining impacts, build trust, promote a fair distribution of costs 
and benefits and, ultimately, reduce the escalation of conflicts. The authors commend the 
dedication of those on the ground driving these efforts forward.  

 

 

 

 

 

Please contact us if you have any questions about these publications or if you want to know 
more about PEM and the Environmental Governance Programme: 

Email: kundtjanst@naturvardsverket.se 

Web: www.environmentalgovernanceprogramme.org 

  

mailto:kundtjanst@naturvardsverket.se
https://www.environmentalgovernanceprogramme.org/
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ANNEXES 
1.      TOPIC NAVIGATION 
Through dialogue with PEM practitioners in the field, the EGP has identified a series of common 
bottlenecks regarding PEM. Below, we list specific tasks and suggestions that can help address 
each bottleneck as it arises. 

Environmental sciences knowledge. The specific tasks that need to be carried out when 
conducting the actual monitoring vary greatly depending on the context, and may require a 
certain level of scientific knowledge of the environment. Therefore, the Guide recommends an 
open approach to helping the community acquire this knowledge.  

● Assess the production context (Step 1). A general assessment of possible 
environmental impacts is a good starting point for PEM. This task summarizes how to 
perform such an assessment. 

● Define monitoring plans and details (Step 2). Once the PEM goals are defined, a 
monitoring campaign plan must be designed. This task details creating that plan by 
considering when, how, where and with which tools the monitoring will be conducted. 

● Select tools and equipment for monitoring (Step 3). Different tools are available to carry 
out different monitoring activities. This task helps choose the tools by considering the 
funding available, the level of accuracy needed and the level of complexity of 
operations that participants can manage. 

● Handle and store monitoring data (Step 3). A key aspect is how to register and store the 
monitoring data. Different media, from paper to cloud-based technologies, are 
available for storing monitoring results. This task suggests approaches to registering 
data and helps decide which media works best in each situation to store that data. 

● Train participants to monitor (Step 3). Designing and delivering training to community 
participants can be complex. This task guides the process by explaining the different 
types of educational activities that can be done and the different topics that can be 
addressed. 

● Choose how to evaluate monitoring results (Step 4). Once PEM results are in, there are 
several ways of making sense of monitoring results. It is possible to compare data 
across time or places, or to previous baselines. Another approach is to compare them 
to standards, which can help indicate whether the results suggest a risk of 
environmental impacts. This task describes when and how to implement these 
comparisons. 
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Financing. A key bottleneck is obtaining the financial resources needed to conduct PEM. This 
issue is highly linked to the legitimacy and trust around the process and its 
institutionalization. 

● Understand the regulatory context (Step 1). In some contexts, legislation may present 
opportunities for obtaining funding to implement PEM. This task provides guidance on 
what type of legislation can help achieve this. 

● Assign clear roles for all the involved parties (Step 2). Clearly defining each party’s 
responsibility can help address financing issues. This task describes which roles can 
be discussed among the PEM team. 

● Finance PEM initiatives (Step 3). This task presents several issues and opportunities 
around financing PEM. 

● Set the ground for continuing PEM (Step 4). Envisioning how PEM may continue in the 
future can shed light on the resources needed. This task discusses several aspects of 
continuing a PEM initiative. 

Institutionalization. This refers to formally establishing a PEM initiative in a particular context 
and geography. A related concern is understanding how legislation can be made more 
responsive to PEM and its sustainability in the long term. The EGP has uncovered several 
factors that make the institutionalization of PEM challenging, for example, a lack of financing 
or participation.  

● Set the ground for continuing PEM (Step 4). Institutionalization is thoroughly discussed 
within this task. 

Legitimacy. Legitimacy means having the power to act as recognized by others. In PEM, a 
common problem related to legitimacy is that the State or the mining companies or producers 
do not agree that community members should participate in the monitoring of mining 
operations. On the other hand, a usual and related problem from the community towards the 
State and mining companies is a lack of trust, which is discussed further below.  

● Socialize the idea of PEM (Step 1). Early on, it is essential to discuss how community 
members' participation in PEM will benefit mining operations and the environment. This 
task describes how to convey the value and other features of PEM. 

● Define the purposes of the PEM effort (Step 1). Determining the goals of PEM is another 
moment when legitimacy can be addressed. This task explains how the difference 
between State-led monitoring, producer-led self-monitoring and PEM can be explicitly 
discussed. 

● Understand the regulatory context (Step 1). While surveying the legislation, the 
convener may look for participation provisions that can legally support communities' 
inclusion in PEM. This task hints at where to look for these provisions. 

● Assign clear roles for all the involved parties (Step 2). If external parties are reluctant in 
relation to community members' participation, more emphasis can be given to the 
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design of the working agreement when assigning roles. This task explains the process 
of assigning different roles in PEM. 

● Train participants to monitor (Step 3). Training may help make it evident that community 
members have relevant knowledge and expertise regarding their environment. Yet, this 
task explains that training can also include the topic of citizen participation for State 
agencies and with mining companies and production. 

● Get involved in other public spaces (Step 4). The inclusion of community members in 
diverse settings may demonstrate all the benefits their involvement can bring. This task 
describes these settings. 

Participation. Keeping participants engaged is a key need during PEM. This involves 
maintaining good relationships with community members, government officials and mining 
producers. 

● Socialize the idea of PEM (Step 1). A strong socialization at the beginning may help keep 
everyone engaged through the process. This task describes how to convey the benefits 
of PEM to the State, mining producers and communities. 

● Bring all parties on board: monitored producers, State officials and communities (Step 
1). Talking to everyone whose involvement is needed at the outset will help address 
concerns and reluctance early. This task describes this process. 

● Define the purposes of the PEM effort (Step 1). People will participate in PEM only if they 
see themselves reflected in the process, so special emphasis should be placed on 
identifying the process's goals. This task describes methods to do this. 

● Define monitoring plan and details (Step 2). Likewise, the type of monitoring must be 
aware of everyone's concerns, especially the ones from the community members. This 
task explains how a monitoring plan can be designed with that in mind. 

● Promote participation during a monitoring campaign (Step 3). Different practical 
aspects can hamper or promote participation during the actual monitoring. This task 
lists the most usual of these aspects. 

● Communicate the monitoring process and results (Step 3). People will not be able to 
participate in an initiative they are unaware of or do not understand, so communication 
is a crucial participation feature. This task guides how to do relevant and effective 
communication. 

● Promote women's participation during and after the monitoring (Step 3). Different 
practical aspects can hamper or promote participation during the actual monitoring, 
and for women, specific dimensions need to be considered. This task lists such 
specific dimensions. 

● Take follow-up actions, if needed (Step 4). If monitoring results suggest an 
environmental impact, this should be addressed so the monitoring does not become a 
source of conflict or a meaningless exercise. This task suggests how to positively 
address what can become a trial by fire for the PEM initiative. 
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Trust. While legitimacy refers to the presence or absence of vested authority, trust is related 
to how that authority is exerted. In the context of PEM, a common issue is that community 
members are not confident the State or the mining companies will act as they say they will. This 
can be the result of past breaches of trust or communication problems. Here we also provide 
some ideas regarding facilitation of the PEM process and transparency because these two 
features may promote trust among all participants. 

● Bring all parties on board (Step 1). Trust issues may be discussed early in the process 
setting the ground for further engagement. This task guides how such an early 
involvement can be done. 

● Identify partners that can facilitate knowledge-sharing and trust-building (Step 2). 
Sometimes, bringing a third party on board is beneficial to smooth things and address 
past grievances. This task offers guidance on how to identify such partners. 

● Communicate the monitoring process and results (Step 3). Effective communication 
regarding the process and the results will help addressing concerns that community 
members may have. This task outlines the type of messages and communication 
channels a PEM initiative can implement. 

● Take follow-up actions, if needed (Step 4). This task explains the importance of 
addressing the social or environmental issues revealed by the monitoring results. 
Completing this task successfully would certainly increase trust in the process. 

 

2. BROAD OVERVIEW OF RELATIONSHIPS BETWEEN ENVIRONMENTAL 
PHENOMENA AND POSSIBLE MONITORING PARAMETERS 

1.a. WATER-RELATED ISSUES 
In many cases, measuring surface water flow and levels can help assess the potential 
negative impacts of mining operations that can affect the volume of surrounding water 
resources. For example, brine lithium mining can lead to unsustainable water consumption in 
salt deserts if saltwater extraction from underground reservoirs (the aquifer) affects the 
freshwater needed for sustaining neighbouring communities and ecosystems (e.g., wetlands); 
therefore, surface water flow and groundwater levels should be frequently monitored. Indeed, 
in any type of large-scale mining, and in particular in areas with scarce surface water 
resources, groundwater extraction and the competition among, for example, mining, local 
communities and agriculture for groundwater may be an issue requiring monitoring of 
groundwater levels and aquifer recharge.  

Regarding water quality, there is a range of physico-chemical properties that are relatively easy 
to measure and that provide ample information for a first order assessment of potential 
impacts on water quality. The most important once are described below. 

pH is used to specify the acidity of water. A decrease in pH means an increase in acidity and 
may be related to increased mine water discharge into water resources. Electrical 
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conductivity (EC) is a useful indicator of total dissolved minerals in water. The pH-EC 
relationship can also be indicative of acid mine drainage. Additionally, EC is an indicator of 
dissolved salt content which can be expressed as total dissolved solids (TDS) or salinity.  

EC, TDS and chloride ion concentrations are also indicators of water salinity. They can be 
important physico-chemical parameters to monitor in the vicinity of brine lithium mining 
activities, as saltwater extraction from the aquifer could also impact freshwater resources. 

The oxidation-reduction potential (ORP) is also a parameter often measured in water in the 
vicinity of mining activities, as the solubility of a potentially acid-generating mineral (such as 
pyrite) in water depends on the pH-ORP ratio, whereas alkalinity (mainly constituted by 
carbonate ions) is an essential parameter in determining water’s ability to neutralize acidity. 

Both water temperature and dissolved oxygen (DO) constitute standard indicators of water 
quality needed to sustain living species, including microorganisms, algae and fish. They are 
also related as the solubility of dissolved oxygen decreases when the water temperature 
increases. In mining activities, DO might be considered a secondary monitoring parameter 
while it may be useful in detecting potential sewage discharge (from the mine or elsewhere). 
This is because a decrease in DO may be related to bacteria in the water using the sewage as a 
food source, thus multiplying and consuming the oxygen in the water. 

Turbidity of the water reduces its transparency due to solid particles in suspension. Turbid 
water can indicate water body disturbance related to the discharge of water pumped out of a 
mine or from the tailings storage facility or run-off from the industrial area or mine waste 
facilities. Furthermore, high turbidity of rivers is typically observed in landscapes impacted by 
artisanal and small-scale mining due to upstream deforestation and dredging. 

Dissolved metal concentrations, particularly of toxic heavy metals and metalloids such as 
arsenic, mercury, lead, cadmium and chromium, should also be monitored in water along 
with other indicators of acid mine drainage such as pH and EC. This is particularly interesting 
in large- and medium-scale mining, both metallic and non-metallic (e.g., coal). 

Besides chloride concentrations and alkalinity, other dissolved anions can also indicate 
potential impacts associated with mining activities, such as dissolved sulphate in water 
related to the oxidation of sulphur minerals (e.g., pyrite). Low pH, high levels of sulphate and 
metals, and low alkalinity constitute a strong acid mine drainage signature. 

Fluoride is also a relevant anion to monitor near phosphate mining, as raw phosphate ore may 
contain high fluoride concentrations and naturally occurring radionuclides. 

Naturally occurring radionuclides, such as radioactive metals, can also be released into the 
environment during mining operations. This can be the case regarding uranium/thorium mining 
and uranium legacy sites such as abandoned mine tailings, ponds and dumps. As uranium has 
historically been mined primarily by in-situ leaching, surrounding groundwater should always 
be monitored for radionuclides even after the shutdown of the mine. While uranium is 
chemically toxic, decay products such as radium and radon can also be radioactive hazards; 
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therefore, residual gross alpha/beta activities can also be tested, which measures the overall 
radioactivity in water. 

Cyanide in water could also be a parameter to include in PEM as it is almost often used in 
mineral processing for the extraction of gold and silver. The risks of environmental impact is 
here primarily associated with the presence of cyanide compounds in mine tailings. Cyanide is 
quite unstable in normal environmental conditions, and most cyanide contained in tailings 
released into surface water tends to evaporate. However, there may occur accidental or 
planned discharge of tailings water and there are also several examples of accidental spillage 
of cyanide during transport. This can create short-term releases, adding high concentrations 
of cyanide into local water bodies (cyanide can persist for more extended periods in 
groundwater than in surface water). 

The PEM team may also use a multivariable monitoring approach that includes other physico-
chemical and biological water monitoring parameters not directly associated with mining 
operations as secondary wet parameters. They can consist of bacteria, nutrients, petroleum 
hydrocarbons, microplastics, bottom fauna, fish, etc.  

1.b. SOIL RELATED ISSUES 
Soil monitoring is typically conducted to assess the potential impacts on surface-level soil 
that current or past mining operations may cause. The PEM team could focus on primary 
parameters, such as metals in surface soil likely originating from a combination of ore spills, 
tailings spills, erosion and irrigation with contaminated water, or on secondary parameters, 
such as settled dust from contaminated airborne particles. 

Particle size distribution (texture) is also a parameter generally included in soil monitoring, 
as it can influence the level of metal contamination in soils. For example, fine-grained soils can 
absorb more contaminants due to greater surface area. Additionally, many soil quality 
guidelines also consider grain size to determine safe thresholds. 

Depending on the objectives, laboratory analysis may include identified contaminants of 
concern for the specific mine such as potentially toxic metals and metalloids that are present 
in the ore as well as general physico-chemical parameters such as soil pH, redox potential (Eh, 
which is similar to ORP in water), electrical conductivity (EC), soil moisture, cation exchange 
capacity (CEC) or total organic carbon (TOC). The mineral composition may also be taken into 
consideration, as both texture and mineralogy are key factors that influence the generation of 
acid rock drainage. 

Other constituents that can be monitored in surface soil and deposited dust include terrestrial 
radionuclides typically found in uranium/thorium and phosphate mining and legacy sites such 
as uranium. Radioactivity of isotopes in soil such as uranium-238, thorium-232, radium-226 
and lead-210, as well as alpha and beta radiation, may also be measured. 

Surface soil monitoring of total mercury can be helpful, as it may be methylated and bound to 
organic matter, making it easy to accumulate in food staples, such as fish. 



 

87 

 

If petroleum hydrocarbons in soils are of potential concern, typical parameters may include 
total petroleum hydrocarbons (TPH) and polycyclic aromatic hydrocarbons (PAHs). 

1.c. AIR RELATED ISSUES 
Ambient (outdoor) air can be impacted by mining-related activities releasing particles and 
gases into the atmosphere. Air quality management is commonly focused on solid particles, 
or dust, which is often divided into coarse (or nuisance) dust and finer particulates (see further 
below). Dust may be generated in several different ways at a mine site including, for example, 
through drilling and blasting, truck hauling, mineral processing, dumping operations as well as 
windblown dry, unconsolidated material at the industrial site and in particular from tailings 
storage facilities. Wind erosion and the transport and deposition of dust may have significant 
effects on the surrounding environment, especially in arid and semi-arid regions, which are 
especially prone to erosion because of the dry climate and lack of vegetation.  

Suspended particulate matter (PM) can be found in a wide range of sizes around mine sites. 
Thus, total suspended particles (TSP) range in size from 0.1 to 50 μm and include coarse 
visible dust and PM10 (breathable particles with diameter smaller than 10 μm). While coarse 
dust is not directly detrimental to human health (while it is a nuisance and can be detrimental 
to flora), particulate matter may impact human health as the fine particle size allows it to pass 
through the airways and into the alveoli of the lungs. As suspended particles become 
deposited, they may, depending on their composition, cause soil pollution as described 
previously. 

While most mining operations mainly generate coarse dust (and particulate matter to a lesser 
extent), high-temperature processes, such as smelting, typically generate fine breathable 
particles with diameter smaller than 2.5 μm, referred to as PM2.5. Epidemiological studies show 
a stronger correlation between PM2.5 and negative effects on health as compared to PM10. 

The airborne particulates can also be composed of toxic heavy metals such as lead, mercury 
and cadmium, as well as radionuclides in the case of uranium and phosphate mining and 
legacy sites. Natural uranium (Uranium-238) and other elements of the uranium decay chains, 
including long-lived radiation emitters such as Uranium-234, Thorium-230, Radium-226 and 
Lead-210, can persist in air as radioactive dust for long durations. Thus, PM may also be 
analysed by measuring these radionuclides' radioactivity (e.g., alpha activity). 

On the other hand, the artisanal and small-scale gold mining sector accounts for the majority 
of mercury air emissions created by human activity. Mercury emitted into the air does not just 
affect local conditions, but it can be transported around the whole world in the atmosphere. 
Further, wet deposition of particulate mercury has the potential to accumulate in soil, 
sediments and biota (fish). Monitoring of gaseous elemental mercury (GEM) can help assess 
the exposure to the general public and the exposure to mine workers via inhalation of mercury 
vapours from amalgam burning mercury around processing centres and gold shops. 

Radon-222 is a naturally occurring isotope of the Uranium-238 decay series and radon gas is 
one of the principal radiological hazards at uranium mining and legacy sites. Radon can escape 
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mining waste (waste rock and tailings) or residual radioactive material, including soil or 
tailings-derived fill, and become wind-borne. Although radon has a relatively short life, its long-
life decay products, Polonium-210 and Lead-210, can exist in the immediate surrounding 
ambient (outdoor) air. Often, and of more concern, they can accumulate indoors where they 
can constitute a hazard in closed spaces with limited ventilation. 

In addition to particulate matter (see above), metallurgical processes (e.g., smelting) often 
result in the emission of gases such as nitrogen dioxide (NO2), sulphur dioxide (SO2) and 
carbon monoxide (CO). Mining activities may also have the potential to generate other 
combustion product emissions associated with heavy mobile equipment, power generation 
and product transport. 

If petroleum hydrocarbon fumes are of concern, volatile organic compounds (VOCs) can be 
monitored. The PEM team may also consider specifically monitoring the air for the chemical 
benzene, because it is the most toxic of the VOCs that could be released from the oil. 

Biota refers to the plant and animal life of a particular region, habitat or period. This translates 
to species and habitats affected throughout all stages of mining, from impact assessments, 
exploration to post-closure restoration. Air, soil and water quality are key references for 
environment health, however species and habitat indicators point to vital ecosystem functions 
more broadly and will be important for restoration plans. 

An essential part of participatory approaches, is local ecological knowledge (LEK) whether it is 
in natural, agricultural or forestry landscapes. LEK builds on the observations of people who 
have lived in the area for generations. Treated with respect, their insights can contribute to best 
practices for restoration, including planning successions in the right order and at the right time. 
Through EGP, local knowledge about phytoremediation in Colombia and Kyrgyzstan has helped 
identify suitable grass and plant species to improve soils near mines.  Environmentally resilient 
ecosystems tend to be more stress tolerant, making them economically viable in the long-
term.  For more ideas and tools, search for: participatory or community-based forest 
monitoring, participatory rural appraisal, community-based adaptation, including one 
example, this Guide to Participatory Tools for Forest Communities.  

 

https://www.cifor-icraf.org/publications/pdf_files/Books/BKristen0601.pdf
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