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Armenia, a globally recognised biodiversity
hotspot, faces the complex challenge of
balancing mining-driven economic growth
with the protection of its exceptional
ecosystems. Global demand for climate-
critical minerals such as copper and
molybdenum - resources Armenia holds in
significant quantities - is increasing, while
regional geopolitical developments are
shaping new economic prospects and
pressures. As Armenia prepares to host the
17th Meeting of the Conference of the Parties
(COP17) to the Convention on Biological
Diversity (CBD), the country has a strategic
opportunity to align mining sector reforms
with global biodiversity commitments. The
Mining Sector Development Strategy (2023-
2035) provides a national framework for
ensuring mining is developed responsibly, with
stronger environmental governance and more
robust safeguards for nature. This paper
offers a concise assessment of the links
between mining and biodiversity in Armenia
and proposes strategic actions for integrating
biodiversity priorities into mining policies,
governance, and investments.

BIODIVERSITY AND MINING: ARMENIA
CASE

1. International Mechanisms and Standards

The 1992 UN Convention on Biological Diversity
(cBD)' and its Kunming-Montreal Global
Biodiversity Framework (GBF)? guide Armenia’s
biodiversity = commitments, particularly  the
integration of biodiversity into sectoral plans,
monitoring of harmful activities, expansion of
protected areas, pollution reduction, and restoration
of degraded landscapes. Although mining is not
explicitly referenced, several CBD Articles and GBF
Targets are directly applicable to land use,
environmental impact assessments, waste
management, and private sector responsibilities.

Armenia’s Seventh National Report to the CBD?
confirms alignment of national biodiversity targets
with the GBF. Armenia has updated its National
Biodiversity Strategy and Action Plan (NBSAP)* to
operationalise the GBF goals and targets at national
level, with adoption expected in early 2026. National
targets® already highlight the mining sector’s role in
achieving biodiversity goals.

Beyond the CBD, various other multilateral
environmental agreements help safeguard
biodiversity from mining impacts. Minamata

Convention on Mercury® (ratified by Armenia in
2017) - controls mercury uses and emissions.
Aarhus Convention’ (ratified by Armenia in 2001) -
ensures access to information and public
participation in environmental decisions. Espoo
Convention® (ratified by Armenia in 1997) - requires
environmental impact assessments  with
transboundary implications. Convention on the
Transboundary Effects of Industrial Accidents®
(ratified by Armenia in 1997) - obligates Armenia to
prevent, prepare for, and report on industrial
accident risks, including failures of tailings
facilities.

Armenia implements the Extractive Industries
Transparency Initiative (EITI),'® a global standard
for transparency and accountability in the
extractive sector. In the latest EITI validation cycle,
Armenia earned the highest score globally at 89.5.
Key achievements include systematic disclosure of
data on mining permits and beneficial ownership
through government portals, and ongoing
legislative reforms to enhance transparency of
environmental taxes and royalties."

2. Mining as a Pillar of Armenia's Economy

In 2023-2024, mining and its downstream metal
production accounted for around 23% of industry,
equivalent to 5-6% of the country’s GDP. Mining
contributes over 4% of state budget tax revenues
(i.e., state export duties, royalty, profit tax, income
tax, VAT, customs duties and fees, and other) and
9% of the local community budgets. Three mining
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companies are among the country’s top 100
taxpayers, providing 12% of the total taxes paid by
all companies on the list. Recent government
minority share acquisitions at Zangezur Copper
Molybdenum Combine (21.8%) and Lydian

Armenia (12.5%) are expected to add future budget
income. The sector employs about 12,000 people,
with 90% based outside of Yerevan and women
making up 12-14% of total workforce.
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Salaries are nearly double the national average.
Mining has a GDP multiplier of 1.8 (1% mining
growth = 0.3% GDP growth) and an employment
multiplier of 5.3 (every direct job in the sector
creates additional 4.3 indirect jobs in other sectors
of the economy), reflecting strong indirect effects.
Armenia’s GDP multiplier is comparable to
countries such as Tanzania (between 1 and 2),
South Africa (2.7), and Australia (1.6)."2

Metal mining accounts for over 92% of Armenia’s
mineral output. Almost all metallic mineral
products are exported and make up over a third of
Armenia’s exports of goods.”® The sector is
Armenia’s main source of foreign currency. Metal
mining is primarily focused on copper and gold
extraction in the Syunik, Lori, and Gegharkunik
regions, which rely heavily on mining employment.
Armenia is the sixth largest producer of
molybdenum globally, contributing roughly 4% of
the world's total production.” The Syunik region
holds around 9% of the planet’s total molybdenum
reserves.’® Nevertheless, molybdenum extraction

"lIron-molybdenum metal alloy, with a molybdenum content of 60-75%

makes up around 5% of domestic metal mining
output.’®

Metal processing is limited to production of
ferromolybdenum' at two small plants in Yerevan.
Without modernization to low-carbon processes,
these plants may struggle to export, especially to
markets like the EU, due to stricter environmental
regulations such as the Carbon Border Adjustment
Mechanism (CBAM).

Despite a strong history, only a fraction of Armenia’s
44 registered metal mines is active,
with most projects being small to
medium size. Mining rights
are granted for 22 metal
mines, only 13 out of which
are currently extracted, with
others yet to complete
feasibility work or facing
technical and legal barriers."”
s Whilst exploration licenses may
Mozyb&gnum cover extensive areas, mining
occupies only about 0.5% of Armenia’s land.’®

Quarries supplying non-metallic minerals, such as
stone and gravel, account for less than 8% of
mineral product value and are supplied
domestically. Despite the relatively large number of
quarries, total production remains low, indicating
small-scale or inefficient operations. This makes
regulation and oversight of the sector challenging.

3. Impacts of Mining and Environmental
Pressures on Armenia'’s Biodiversity

Armenia is one of 35 global biodiversity hotspots,
located at the intersection of four major
biogeographical realms. Its wide altitudinal range
supports diverse ecosystems, including alpine
meadows, forests, wetlands, and semi-deserts.
The country hosts approximately 17,700 animal
species (over 500 endemic), 3,500 vascular plant
species (144 endemic), and over 350 bird species.
Wetlands and forests are particularly important,



Thematic Paper on Mining & Biodiversity

supporting over 60% of endemic and specialized
species. Water bodies cover 16.5% of the country’s
area (Ramsar Convention'), providing critical
ecosystem services such as water regulation,
carbon sequestration, and flood mitigation.

Caucasian Leopard

Mining activities exert significant pressure on
these ecosystems, particularly through Iland
disturbance, forest loss, waste generation, and
water pollution. Expansion of mining has affected
34,900 ha of forest land in 2013, mainly in the Lori
and Syunik regions, where much of Armenia’s
primary forest is located. About 8,000 ha of land
has been degraded with an additional 1,500 ha
used for tailings dumps." Pollutants from these
are commonly leached out, affecting waterways
and local biodiversity. Combined with other drivers,
these impacts contribute to Armenia’s high rates
of deforestation and land degradation, with 82% of
land affected by desertification, including 27% at
extreme severity.?°

Water resources are especially vulnerable.
Armenia’s Sixth National Report to the CBD
Secretariat (2019)?' identifies mining as a key
driver of river ecosystem degradation through
sedimentation, acid mine drainage,"" and
heavy-metal contamination. It notes that 16 rivers
have the highest degree of pollution. Other studies

' Tailings are waste materials left over after the process of
separating valuable minerals from ore in mining operations, while
tailings dumps are engineered structures, designed to contain such
waste and manage associated water.

show severe pollution in several rivers near mining
sites, with concentrations of metals such as
copper exceeding permissible limits by up to
hundreds of times in extreme cases, rendering
waters uninhabitable for aquatic life.?> 2> 24 The
Seventh National Report to the CBD further
highlights that freshwater ecosystems in Armenia
continue to face significant pressures, with
fragmented monitoring systems and insufficient
integration of pollution data across sectors.?®
These impacts disrupt aquatic food webs and
place additional stress on Armenia’s already
limited freshwater resources, as the country
experiences high water stress and excessive water
use (Water Exploitation Index nearing 40%).2°

Lake Parz © Hrant Sahakyan 1

Soil contamination presents another serious
concern. Elevated concentrations of heavy metals
have been recorded in agricultural soils near
mining areas, particularly in the Syunik region,
posing risks to plant growth, soil organisms, food
safety, and human health.?” These environmental
pressures are compounded by climate change,
which is expected to cause river flows decline 13%
by 2040, slow the natural dilution of pollutants, and
exacerbate ecosystem stress.?®

The cumulative impacts of mining on biodiversity
directly affect human well-being and livelihoods,
undermining access to clean water, safe food, and
a healthy environment.? Communities most

" Acidic water that is created when sulfide minerals are exposed to
air and water and, through a natural chemical reaction, produce
sulfuric acid. ARD has the potential to introduce acidity and dissolved
metals into water, creating a risk ecosystems and biodiversity.
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dependent on land and water, particularly
marginalized groups, are disproportionately
affected by environmental degradation. The
sector’s high reliance on natural gas and the high
energy intensity means it is likely to contribute to
air pollution, which is a growing environmental
problem in Armenia. The annual cost of health
damage from fine particulate matter (PM2.5)
pollution reaches 10.6% of GDP* reflecting
cumulative impacts across multiple sectors.

Lake Sevan © Ashot Hovhannisyan

As a result, the concept of a social license to
operate remains fragile. While some communities
accept mining for economic benefits, there is a
significant potential to broaden support through
enhanced engagement and transparent practices.
The Amulsar gold mine has sparked a major social
movement over concerns about water, biodiversity,
tourism, and Armenia's compliance with
international commitments.®’

Oppositely, there are positive examples. In
implementing the Amulsar gold mine project,

Lydian Armenia committed around $6 million to
establish the Jermuk National Park as part of
biodiversity offset strategy to protect the brown
bear population and rare plants. Lydian also
invested significant resources to preserve the red-
listed flower Potentilla Porphyrantha found in the
mine area.’? For the 4" consecutive year, Zangezur
Copper Molybdenum Combine has released its
Sustainability Report.

Potentilla Porphyrantha

4. Stakeholder Review

Around two dozen NGOs-mostly in Yerevan-play an
active watchdog and advocacy role, supported by
investigative media outlets that regularly
scrutinize mining practices and environmental
compliance. Academic institutions contribute
research and technical expertise on responsible
mining, environmental impacts, and sustainable
development, while diaspora networks facilitate
information exchange and represent a potential
source of environmentally aligned investment.
International organizations, and especially the
World Bank have supported Armenia’s mining
governance; the World Bank financed the 2012
Mining Code and the 2016 Sector Assessment.*3

Despite constitutional rights to participation, local
communities and governments often have limited
capacity and influence in mining decision-making.
Representation of local stakeholders in the
governance of Specially Protected Nature Areas
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remains weak, underscoring the need for stronger
mechanisms to operationalize public
participation.®*  Armenia’s updated National
Biodiversity Strategy and Action Plan (targets 28
and 29) seek to boost public and community
engagement.

Armenian Forest Landscape © Hrant Sahakyan

The productive capacity and value are highly
concentrated at four mines. The sector is led by
Zangezur Copper Molybdenum Combine, which
accounts for over 44% of the sector’s turnover. It is
one of the country’s major employers, employing
over 4,600 people (22% women) and indirectly
creating up to 20,000 additional jobs.3%

© Zangezur Copper Molybdenum Combine

5. Key Gaps and Challenges in Mining Sector
Environmental Management

Armenia’s mining sector faces several structural
environmental management gaps that limit

effective oversight and risk reduction. Although
the Mining Code, Law on Environmental Impact
Assessment, and Law on Waste set general
requirements, detailed secondary legislation and
technical guidelines remain incomplete, leaving
no standardized procedures for assessing
biodiversity impacts, valuing environmental
damage, or ensuring consistent waste and water
management practices. As a result, core
environmental risks are addressed unevenly
across the sector.

Tailing management remains one of the most
critical vulnerabilities. Armenia’s 21 tailings
facilities-many inactive and aging-generally fall
short of international safety standards. All major
operating sites rely on the upstream construction
method, which is particularly unsafe in
earthquake-prone regions. These weaknesses
elevate the risk of failure, with potentially severe
ecological consequences.

Inadequate financial guarantees drive incomplete
land reclamation. Although companies are
required to provide guarantees for mine closure
and land restoration, current instruments are too
small, not adjusted for inflation or full closure
costs, and do not ensure funds are available
throughout a mine’s lifecycle. As a result,
abandoned or under-capitalized sites often remain
unreclaimed, with deteriorating infrastructure and
persistent pollution, including acid mine drainage.

A further challenge is the unclear allocation of
environmental liabilities between the state and
private operators, especially for mines that were
previously state-owned. Without transparent rules
on responsibility for historical impacts, planning
for rehabilitation and closure remains fragmented
and slow.

Institutional and human capacity constraints
hinder effective enforcement. The Ministry of
Territorial Administration and Infrastructure
manages the mining sector via the Department of
Subsoil, Republican Geological Fund SNCO, and
Analytik CJSC. Research is led by the National
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Academy of Sciences and the Ministry of
Education and Science. Limited resources and
unclear division of responsibilities hinder effective
geological data policy, leading to fragmented
functions and unclear exploration priorities. Both
central and regional agencies lack sufficient
expertise to supervise mining waste and facility
design. Stronger inter-ministerial coordination in
legal development is needed.

A cross-cutting challenge is the significant lack of
consistent, high-quality data on mining’s impacts
on biodiversity, water resources, soil quality, and
public health. Existing monitoring systems are
fragmented, outdated, or incomplete, and many
companies do not regularly or transparently report
environmental performance data. As a result,
regulators often lack the evidence needed to
evaluate ecological risks, track cumulative
impacts, or enforce compliance effectively. This
data gap also limits the ability to design
biodiversity-sensitive planning, conduct robust
environmental assessments, and support
evidence-based policy decisions. In 2024, only 9

out of 24 mining companies submitted
environmental monitoring reports.3¢
6. Major Investments Needed for

Biodiversity-Focused Actions of the Strategy

Implementing the Mining Sector Development
Strategy (2023-2035)* and strengthening
biodiversity safeguards will require targeted
investments across institutions, data systems, and
legacy sites. If fully and timely implemented, the
Strategy could transform the industry. In contrast,
business as usual is projected to lead to a 40%
drop in mining output by 2040. Mineral exports
would decline in proportion, as would jobs and tax
revenues, with some regions disproportionally
impacted.®®

Strengthening institutional capacity

Investments of $3-5 million are needed to equip
regulatory bodies with technical expertise,
upgraded equipment, and support services for

modernized oversight. An additional $1-2 million
is required to support education and training
programmes that prepare graduates for future
roles in sustainable mining and environmental
governance. Armenia’s existing pool of skilled
mine workers provides a strong foundation for
sector development, and targeted efforts to build
advanced technical and managerial capabilities-
particularly ~ through  promoting  women’s
participation and gender equality-will support
more inclusive and socially sustainable growth.

Addressing legacy mining impacts

A national audit of abandoned mines and waste
sites will require $1-2 million, with pre-feasibility
studies for priority remediation or waste
reprocessing projects costing $0.5-2 million per
site. These studies will guide targeted remediation,
stabilization, or repurposing efforts.

Improving geological and environmental data
systems

A modern geological and mining data hub-
integrating geoscientific, environmental, and
biodiversity information-will require substantial
investment. Airborne surveys will cost $5-15
million, geological surveys $1-5 million, and
additional geo-data activities $2-3 million to
support evidence-based planning, monitoring, and
risk assessment.

7. Strategic Recommendations ahead of
CoP17

Adopt International Standards and Rights-Based
Approaches

¢ Ratify the Nagoya Protocol on Access to
Genetic Resources and Benefit-Sharing (ABS),*°
to ensure fair access to genetic resources and
equitable sharing of benefits.

¢ Adopt the Global Industry Standard on Tailings
Management®® and partner with the Global
Tailings Management Institute,*’ created by the
UN Environment Programme (UNEP), to promote
safer, integrated management of mines’ tailings.
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¢ Engage with the Global Investor Commission
for Mining 2030,% technically supported by UNEP
and aligned with the Principles for Responsible
Investment, to build capacity to attract quality
investors.

¢ Collaborate with the Working Group on
Transforming Extractive Industries  for
Sustainable Development*® led by UN
Development Programme (UNDP), UNEP, and UN
Economic Commission for Europe (UNECE), to
access coordinated policy and technical support.

¢ Connect to leading global standards for mine
closure, rehabilitation, and post-mining land use
through UNEP, which works in line with the UN
Secretary General Panel on Critical Energy
Transition Minerals and Principles for
Responsible Investment (PRI).**

© Work with the Office of the High
Commissioner for Human Rights (OHCHR)* to
access guidance on the adoption of rights-based
approaches in the implementation of mining
regulations and biodiversity protection.

@ Integrate a rights-based approach to
biodiversity, ensuring laws and mechanisms
prevent ecosystem degradation, guarantee access
to information, participation, and justice in line
with the Aarhus Convention, and protect
vulnerable groups.

Ensure Adequate Public Funding

@ Provide robust public funding to implement
the Mining Sector Development Strategy (2023-
2035) in line with the NBSAP, as grants alone are
insufficient for sector transformation.

& Seek enhanced support from International
Financial Institutions  through  technical
assistance or budget support loans tied to specific
milestones, enabling early concessional funding,
expert guidance, and stronger procurement and
environmental safeguards.

Leverage COP17 Global

Leadership

Presidency for

Leverage COP17
presidency to position
Armenia at the forefront of
sustainable mining and

biodiversity  integration.
COP'|7 Promote reforms that
YEREVAN | ARMENIA embed biodiversity
o priorities  into  mining
practices, encourage

regional cooperation, and attract investment and
technical assistance for projects that deliver long-
term benefits to Armenia’s natural environment
and mining sector.

This paper is for informational and analytical purposes only. It
does not represent the official position of the United Nations
system, nor does it create any legal obligations. All data and
references are drawn from publicly available sources. The
recommendations outlined are non-binding and intended solely
to inform dialogue ahead of COP17. The United Nations
assumes no responsibility for policy decisions taken on the
basis of this paper.
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