


Housekeeping notes

► If the moderator opens the floor, and if you wish to take the floor, please click the Raise Hand 
icon that appears next to your name on the Participants panel.

► The moderator will call names based on the order of raised hands and allow you to unmute. 
When you are named, please unmute yourself and speak. When your speaking is over, kindly 
mute yourself and click the Lower Hand icon.

► You may also wish to type question(s) in the chat box and send to “everyone”.

► If you need any technical assistance, please put your message in the chat box and send it to 
the host or co-host.

► Kindly note that this session is being recorded and broadcast live on YouTube.

► Please help us to keep improving the experience by filling out the survey at the end of this 
webinar.
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Topics

The report

A short introduction to the study and the published 
report

The dashboard

A guide to operating the interactive dashboard 

Plans?

A quick introduction to potential future project work 



Final report online: 
https://www.unep.org/globalmercurypartnership/reso
urces/report/assessment-existing-and-future-
emissions-reduction-coal-sector 
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Assumptions

• The status of existing and future CFPPs on a global and country-specific 
level was taken from the Global Energy Monitor’s Global Coal (GEM) Plant 
Tracker database

• Within the business-as-usual (BAU) scenario, there are 2 separate 
scenarios: 

• BAU-1 considers the remaining lifetime of currently operating plants 
and assumes that only projects under construction will continue

• BAU-2 considers the remaining lifetime of currently operating plants 
and assumes that all projects under construction and pre-
construction will continue.

• Mercury emission estimates were calculated for each CFPP unit listed on 
the GEM database using assumptions on coal consumption rates, installed 
air pollution control devices (APCDs), mercury input factor for the feed coal 
(mg/kg), and the mercury retention factor according to the installed 
APCDs. The default mercury retention factors according to different APCD 
configurations were sourced from the UNEP toolkit and expressed in the 
following equation: 

Hg EMISSION (kg/yr) = CC * IF * (100 – RF)/100

• Country-specific capacity factors were based on GEM data

• Air pollution control installation data were gathered from numerous 
sources



The report: global coal power plant capacity
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Focus Countries selected – for example:

China
India

Indonesia Vietnam

South 
Africa

Phillipines Pakistan Bangladesh



Estimated coal demand (Mt; A) and electricity generated from coal-fired 
power plants (TWh; B) in India up to 2050 under the stated policies 
scenarios (STEPS) and announced pledges scenarios (APS) 



The fate of coal-fired power plants in India up to 2050 under the business-as-

usual (BAU) scenarios, and profiling of India’s existing coal-fired power plant 

fleet according to the age and size of the operating units 



Source: Aggarwal, 2023. Compliance status of coal-based power plants: Tracking installation of SOx control 
measures, https://www.cseindia.org/compliance-status-of-coal-based-power-plants-11762

Flue gas desulphurization (FGD) installations in India



Annual mercury emissions estimate for India’s CFPPs up to 2050 
under the business-as-usual scenario, and cumulative mercury 



Annual mercury emissions and cumulative emissions estimate for India’s 
CFPPs up to 2050 under the business-as-usual (BAU) scenario compared 
to the FGD installation scenario 



• Global mercury emissions from coal sector likely already declining

• Subject to CFPP projects under pre-construction

• Global trajectory dominated by China

• SE Asia continuing with coal development - less multi-pollutant emissions control

• Uncertainties for CFIB sector: Limited country-wide information

Global CFPP capacity & 
CO2 emissions peak by 

2027/30

• Retiring plants earlier than planned

• Pace of renewable energy development to meet rising energy demands and   replace fossil fuel capacity

• International support for emerging economies

• Socio-economic considerations (e.g., unemployment - mining & utility sector)

• Multi-pollutant emissions control installations

• Influenced by current & future policies on emission norms 

• Consider stranded asset risk & additional carbon intensity

• Unit-specific cost-benefit analysis needed

Climate action 
driven by… 

•Fine particle pollution’s role in the Global burden of disease

•Large impacts on mortality and morbidity

•Coal combustion is a major contributor to exposure

•Key consideration for regulators

•Mercury control effected by co-benefit effects 

Health Impacts of 
air pollutants

Report conclusions 



The Dashboard

Project website with dashboard

https://www.unep.org/globalmercuryp
artnership/Emissions-reduction-
scenarios-from-coal-sector 
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The dataset

Allows you to focus in on the individual results for each region, by plant 
age, size, APCD and under the different scenarios selected for the study

It does NOT allow you to create your own future scenarios or to change 
the input data

To remain relevant in future, the dataset will need to be updated at least 
annually











Potential Future Projects



Coal still dominates globally and will 
remain for decades



preencoded.png

Increasing Flexible 

Operation in Coal-Fired 

Power Plants: Emissions 

Impact

As renewable energy sources increasingly 
contribute to our power grids, traditional 
coal-fired plants face new operational 

challenges. These plants must now 
operate flexibly to balance the variable 
output from wind and solar generation, 

shifting from their designed continuous full-
load operation to a more dynamic model. 

https://gamma.app/?utm_source=made-with-gamma


Emissions go up when 
plants wobble…

…and plants are wobbling



Significant reductions in emissions and effects

For a typical 500 MWe coal plant in Asia, a 2-3% increase in efficiency is easily achievable 

CO2 Reduce emissions of CO2 by 
>100,000 t/y

Mercury Reduce mercury emissions by >3 t/y 
.

Cost Save >US$100,000 in fuel costs 
(per week)

2-3% increase 
in efficiency

Emissions of all pollutants can be reduced effectively through maximizing performance of individual units but also by 
strategic fleet management





The path through flexibility and aging fleet challenges

Regulatory frameworks must 

adapt to acknowledge the 

emissions challenges of 

flexibility while supporting the 

transition to a low-carbon grid

Immediate grid stability needs 

must be balanced with long-

term emissions reduction goals 

through coordinated 

technology and policy 

development

Technical 

innovation

Policy 
evolution

Integrated 
approach

Continued plant modification, 

advanced control systems, and 

hybrid energy storage solutions 

can minimize emissions during 

flexible operation



Glide Path project proposal

Determine potential 
underestimates of future 

emissions from closing coal 
fleets

Provide capacity building for 
cost-effective avoidance of 

these issues

Focus on potential volumes 
of avoided pollutant 

emissions/related health 
benefits/$ - using AQ 
monitoring models

Partners in 5 target 
countries: India, Indonesia, 

Vietnam, Thailand, 
Malaysia, S Africa, TBC

Prioritise large-scale effects 
(CO2, mercury) from small 
changes (capacity building, 

training, use of existing 
tools, models, and best 

practice)

Target coal-reliant emerging 
economies 

Only consider strategies 
which do not involve 

installing technology or 
spending money to modify a 

coal plant

Ensure inclusion of JET 
initiatives

Ensure full consideration of 
gender issues

Provide strategic and 
appropriate advice on policy 

development



Thank you
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GEMINI 
Global Elimination of Mercury In Non-ferrous metals Initiative

Minamata Pre-COP-6 Online Event - Multi-country initiatives addressing air 
emissions of mercury (Minamata Convention Secretariat) 



GEMINI
Global Elimination of Mercury In Non-ferrous metals 
Initiative 

    Objective
The objective of the GLOBAL ELIMINATION OF MERCURY IN NON-FERROUS 
METALS INITIATIVE  - GEMINI Program is to help industries and countries 
meet their environmental commitments on the Minamata Convention, 
specifically by reducing mercury emissions produced during non-ferrous 
metals production and implementing innovative practices and 
demonstrative technologies supported by a collaborative approach and 
knowledge sharing to minimize harmful environmental impacts and 
support local responsible economies.



Participating
Countries



India 5.806125

Aluminium extraction and initial processing 1.206182

Copper extraction and initial processing 0.010646

Gold extraction and initial processing by methods other than mercury amalgamation 0.045799

Lead extraction and initial processing 0.77721

Zinc extraction and initial processing 3.766287

Peru 4.547483

Copper extraction and initial processing 0.010297

Gold extraction and initial processing by methods other than mercury amalgamation 2.875205

Lead extraction and initial processing 0.01256

Zinc extraction and initial processing 1.649421

Brazil 3.582523

Aluminium extraction and initial processing 0.217936

Copper extraction and initial processing 0.003882

Gold extraction and initial processing by methods other than mercury amalgamation 1.946303

Lead extraction and initial processing 0.257618

Zinc extraction and initial processing 1.156784

Mexico 3.282208

Copper extraction and initial processing 0.008415

Gold extraction and initial processing by methods other than mercury amalgamation 2.965862

Lead extraction and initial processing 0.11576

Zinc extraction and initial processing 0.192172

Ghana 3.101763

Aluminium extraction and initial processing 0.012906

Gold extraction and initial processing by methods other than mercury amalgamation 3.087817

Lead extraction and initial processing 0.00104

South Africa 3.059334

Aluminium extraction and initial processing 0.231963

Copper extraction and initial processing 0.000609

Gold extraction and initial processing by methods other than mercury amalgamation 2.783102

Lead extraction and initial processing 0.04366

International Reference

Content:
Emissions by country and main source 
category

Compound: Hg

Year Average 2018-2022

Unit: Tons

Source: EDGARv8.1 toxic pollutant website and to Muntean 
et al. (2024, in preparation)

Data download:
https://edgar.jrc.ec.europa.eu/dataset_t
ox81

Participating
Countries



Gold extraction and initial 
processing by methods 

other than mercury 
amalgamation

76%

Zinc extraction and 
initial processing

14%

Aluminium extraction 
and initial processing

6%

Lead extraction and initial processing
4%

Copper extraction and 
initial processing

0%

Emissions of Hg (tons) by Non-ferrous Metals Industry 
Sectors
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International representation

$49,300.00 

$14,600.00 

$10,500.00 

$24,600.00 
$14,800.00 

$11,600.00 

G L O B A L  E X P O R T I N G  M A R K E T  ( U S D  $  M I L L I O N )

Chile India Mexico Peru South Africa Zambia

© Australian Bureau of Statistics, GeoNames, Microsoft, Navinfo, Open Places, OpenStreetMap, Overture Maps Fundation, TomTom, Zenrin
Powered by Bing

India

Peru

Zambia

Mexico

Chile

South Africa

Brazil

Participating
Countries

GEF Financing ($ USD)
$ 58,810,000 



Component 1: 
Policy and 

Regulations

Component 
2: Finance and 

Investment

Component 3: 
Technical 

assistance, capacity 
building and 

introduction of 
BEPs/BATs and 

alternative business 
models 

Component 4: 
Knowledge 

Management, 
Communication 

and Coordination

• Ensuring coherence in national policies and regulations to sustain mercury-free nonferrous metal 
production and supply through an enabling regulatory framework supporting the nonferrous metal 
sector transition towards mercury reduction technologies and approaches.

• Increasing finance access and enhancing financial instruments for sustainable nonferrous metal 
supply and technology transfer.

• Enhancing the uptake of mercury-free technologies and practices in nonferrous metal production 
through demonstrating sustainable business models, capacity building, and technical assistance, 
including Hg emissions control, monitoring, reduction, and storage.

• Establishing a knowledge management platform and building transformative partnerships by 
providing global access to knowledge, best practices, and benefit-sharing interactions that are 
scaled up and implement awareness-raising.



Outcome 1: An enabling policy and regulatory 
framework support the of non-ferrous metal sector 
transition towards mercury reduction technologies and 
approaches.

Output 1.1 Policy and regulatory gap assessment performed to 
ensure coherence, transparency, and accountability of mercury 
reduction actions

Output 1.2 Enhanced legal/operational/technical frameworks to 
control and monitor Hg emissions

Output 1.3 Stakeholders actively enforcing regulations and 
promoting technical standards.



Output 2.1 Current and potential enhanced financing instruments 
assessed

Outcome 2: Access to enhanced 
financial instruments is increased 
and technology transfer is 
available for introducing Hg 
emissions reductions in non-
ferrous pyroprocessing

Output 2.2 Financing opportunities promote sustainable practices 
and technologies in smelting subsectors

Output 2.3 Knowledge exchange and business partnerships with 
international technology suppliers is generated



Outcome 3: Capacity building and technical assistance for environmentally 
responsible and efficient non-ferrous smelting business is created including the 
introduction of BEPs/BATs and Hg emissions control, monitoring, reduction, and 
storage.

Output 3.1 Industry assessments/inventories completed and mitigation and 
management plans developed 

Output 3.2 Laboratory capacities for Hg monitoring enhanced

Output 3.3 Demonstration studies developed for introducing Hg emissions 
reduction, removal, and waste management BEP/BAT

Output 3.4 Collaborative framework with industry stakeholders and technology 
providers implemented to pilot superior mercury emissions control and 
reduction



Outcome 4: Global access to knowledge, best practices, and benefit-
sharing interactions are scaled up, and awareness-raising is 
implemented

Output 4.1 Communication networks and scientific material created 
under public, private, and community awareness raising initiatives 
and partnerships

Output 4.2 Knowledge and data sharing platform and events created 
to support knowledge management and dissemination and 
stakeholders’ interaction
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Hg Emissions 2018-2022 (tons)

Agency Country Subsector Toolkit – Hg input TOTAL (Tons)
Reduction from 
toolkit % (tons)

UNIDO

Chile Copper 42.5 0.1

Zambia Copper 23.3 0.1

Peru

Copper 16.4 0.1

Zinc 15.0 0.1

Lead 1.4 0.1

UNEP South Africa

Lead 3.0 0.1

Gold 6.3 0.1

Zinc 24.3 0.1

Copper 5.4 0.1

UNDP

India

Zinc 110.0 0.1

Copper 34.0 0.1

Lead 11.0 0.1

Mexico

Zinc 45.5 0.1

Copper 25.0 0.1

Lead 11.7 0.1

TONS 374.8 37.48

Main GEBs  - Hg emissions reduction



Submission to 
GEF

Global Program

Child Projects

2

June 2025

Imp. Agencies
Coordination Meeting

PFD GEF Approval

GEMINI GEBs 

Methodology
Initial arrangements

Child Projects
Baselines/Pilot Projects/Co-financing 
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June 2026
July 2025 August 2025 September 2025

Global initial 
arrangements

Main Stakeholders

PPG 
Phase

November 2025

Global Inception 
Workshop



Contribution to the Minamata Convention

GEMINI directly supports Parties in fulfilling their obligations under the Convention by:

• Article 8 (Emissions): Introducing Best Available Techniques (BAT) and Best Environmental Practices (BEP) in non-ferrous metal 
smelting and refining to reduce mercury air emissions.

• Article 11 (Mercury waste): Developing environmentally sound management and long-term secure storage of mercury by-
products and wastes, preventing re-entry into commerce.

• Articles 17 & 18 (Information exchange and awareness): Establishing a global knowledge platform for data sharing, capacity-
building, and awareness raising, linked to UNEP Global Mercury Partnership resources.

Consequently, GEMINI represents a programmatic, sector-wide approach to mercury reduction, complementing national action 
plans and aligning with COP-6’s emphasis on scaling up global action. By addressing mercury emissions from non-ferrous metals, 
GEMINI positions itself as a flagship initiative showcasing how coordinated international cooperation can advance the Convention’s 
long-term vision of a mercury-free world.



Thank you
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* Indicative – to be validated 

➢





* Indicative. Will vary significantly with local/ industry context

PM2.5 

CO2 (GHG Emissions)

PM2.5 

CO2 (GHG Emissions)



* Indicative. Vary significantly with local context

PM2.5 

CO2 (GHG Emissions)

PM2.5 

CO2 (GHG Emissions)
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▪

✓

▪ GEF grant and climate co-financing makes project interventions more attractive both for countries 

and industries.

▪ Successful implementation will provide a model for scaling up the financing mechanism beyond 

the project.

Approach
▪

▪

▪

▪



OUTCOMES

Mercury Emission Reduction through 
Air Quality Projects (Mid Size Project)

Outputs

GEBs and reduced 
health & 

environmental 
risks from 
Mercury 

Emissions

Short-term outcomes Long-term Impact

Stakeholder buy-in for 
MER through AQM

MER measures 

through AQM 

identified

Feasibility and 

Potential of MER 

through AQM assessed

Review MER oriented 
AQM Projects in Bank 
and other MDBs

Approach of 
MERs through 
AQM validated

Assessment of MER 
potential and 
integration in AQM 
projects

Stakeholder 
Engagement

Preparation of Child 

Project concept for 

the Global Program
Mercury 
emission 
reduction 
through global 
program

Identify of child projects 
and develop analytical 
tools for integrating 
MERs

Framework for 

inclusion of MERs in 

AQM

Development of M&E 

Framework

Program Framework 
Document for Global 
Program for MER 
through AQM Projects

Knowledge management 
& outreach
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Dissemination of BAT/ 
BEP for MER

Implementation of KM 

and Capacity Building 

Activities

Medium-term 
outcomes

Scaling up MER 
through AQM 
Projects

Global Program 
for MER 
through AQM

implementatio
n of Global 
Program on 
MERs
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