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In Georgia, rapid infrastructure development in hydro-
power, wind power, mining, and road construction is
posing a critical threat to biodiversity. This policy brief
highlights the need for integrating biodiversity conser-
vation into development planning to ensure sustainable
progress.

The purpose of the policy brief is to advocate for a pro-
active approach to development projects that will help
harmonise economic growth and the preservation of
Georgia's rich biodiversity and ensure the country's sus-
tainable development.

UNDERSTANDING THE IMPACTS
ON BIODIVERSITY

Infrastructure development in Georgia, namely hydro-
power, wind energy, mining and road construction is
a significant challenge for the country’s biodiversity.
Each of the listed sectors has its own specific impact
on the environment and ecosystem services (see Ta-
ble 1), which ultimately leads to complex environmen-
tal crises.

Hydropower Development

Hydropower projects, such as the construction of large
dams, have a profound effect on freshwater ecosys-
tems and terrestrial habitats. They disrupt river con-
nectivity and fish conservation, crucial for biodiversi-
ty. Large dams and associated infrastructure (transmis-
sion lines, roads) transform aquatic systems and ter-
restrial landscapes. Interruptions in a river's flow, al-
terations in the hydrological regime of the river, and
sudden surges in water levels adversely affect ichthyo-
fauna and other organisms related to aquatic life. Ad-
ditionally, phenomena like flooding, shoreline erosion,
and the accumulation of construction debris (including
dumps) severely harm the habitats of terrestrial organ-
isms. Furthermore, small hydropower plants, particu-
larly Small Diversion Hydropower Plants (SDHPPs) with
an installed power range of 0.1-10 MW, present notice-
able environmental challenges to freshwater wetlands
(Crnobrnja-Isailovi¢ et al., 2021).

To avoid conflict between the conservation of biodiver-
sity and the development of hydropower projects and
to reduce environmental degradation, it is necessary
to make strategic planning before making decisions
about specific projects. Therefore, there is a necessi-
ty for strategic pre-planning to designate ‘no-go’ areas
for new hydropower projects, a collaborative dialogue
involving competent authorities, stakeholders, and
NGOs, and the modernisation of existing hydropower
infrastructures to minimise the need for new sites. The
development of hydropower is not only about gener-
ating energy but also about ensuring ecological sus-
tainability. This includes setting clear standards for
both new and modernised facilities and securing im-
proved operating conditions. For instance, new hydro-
power plants are expected to incorporate fish passages

and maintain an ecological flow, underscoring the com-
mitment to ecological conservation (Directorate-Gen-
eral for Environment, 2018). The above-mentioned ap-
proaches should be applied not only to hydropower
projects but also to other sources of renewable energy.

SCALE OF THE PROBLEM

According to the World Commission on Dams
(WCD) 2000 Report, the negative impacts of
large dams/HPPs on the natural and social
environment (involuntary resettlement, loss
of traditions, destruction of natural environ-
ment and cultural heritage, landscape, and
local climate change) is so extensive, that they
can never more be regarded as part of renewa-
ble energy (WDC, 2000).

Wind turbines are significantly impacting bio-
diversity, particularly birds and bats, through
collision mortality, displacement, and habitat
loss.

Open mining for resources like manganese and
gold is causing habitat destruction. A study
published in BioRxiv in 2022 identified 1047
Red List species impacted by mining activ-
ities, with 58.5% threatened with extinction.
Road development leads to wildlife deaths,
habitat fragmentation, and ecosystem dam-
age. The impact of these projects reaches far
beyond the construction sites, disrupting eco-
logical balances.

Wind Power Development

Although wind turbines are an important component of
green energy, they present serious threats to avian and
bat populations. Collisions with turbine blades are fa-
tal for these species, and the noise from turbines can
displace wildlife from their natural habitats, altering
their behavior and potentially affecting entire ecosys-
tems (Popescu et al., 2020).

The construction of wind farms also leads to significant
habitat loss and landscape changes, disrupting migra-
tory routes and increasing energy expenditure for birds
and bats. To mitigate these impacts, careful planning is
essential. This includes conducting sensitivity mapping
to identify and avoid high-risk areas for wildlife, imple-
menting design modifications, and adopting best prac-
tices in turbine siting (Katzner et al., 2019). Sensitivi-
ty mapping helps in understanding and predicting the
potential impacts of wind farms on local wildlife and
ecosystems, allowing for more informed decision-mak-
ing and reducing negative impacts on biodiversity (Ka-
ti et al., 2020).

In addition to the impacts on wildlife, the production
of materials used in wind turbines, such as metals, can
have environmental consequences, often requiring the




use of fossil fuels. (U.S. Energy Information Administra-
tion, n.d.) The rare earth elements (REEs) required for
wind turbines, particularly for generators, are another
critical aspect. Mining REEs involves methods that re-
lease toxic chemicals into the environment. In the pro-
duction, substantial amounts of toxic waste, including
dust, waste gas, wastewater, and radioactive residue
are emitted. While wind turbines offer a sustainable
source of energy, their production and end-of-life han-
dling present serious environmental challenges (Har-
vard International Review, 2021).

Mining Impacts

Mining activities including the extraction of manga-
nese, gold, and sand, lead to substantial habitat de-
struction. The process removes vegetation and topsoil,
altering landscapes and displacing or destroying flo-
ra and fauna (Sonter et al., 2018). Water pollution from
mining activities disrupts aquatic life, alters riverbeds
and floodplains, and impacts water quality. Mining op-
erations threaten numerous species, with some facing
extinction risks (Rentier & Cammeraat, 2022). The glob-
al environmental crisis aggravated by the unsystematic
extraction of sand, termed “the new gold,” is destroying
physical and biological environments across the world,
with the high demand for sand for construction pur-
poses degrading river ecosystems and other habitats,
adversely affecting biodiversity (De Jonge et al., 2022).

Road Development

The construction of roads significantly impacts biodi-
versity. Roads cause wildlife mortality, habitat frag-
mentation, pollution, and the spread of invasive spe-
cies. In a developing economy like Georgia, where in-
frastructure is key to economic growth, the challenge is
to balance ecological preservation with developmental
needs (Vasiliev, 2022).

Roads, focal for connectivity and economic activities,
significantly influence wildlife populations, extending
their impact several kilometers into surrounding envi-
ronments, creating what is termed infrastructure-effect
zones (IEZs) (De Jonge et al., 2022). Impacts are particu-
larly large when road infrastructure is built within or
adjacent to protected areas.

Considerations Concerning Land Tenure

The stage of land transfer is a critical stage in large
infrastructure project development, loaded with legal,
social, and environmental details. Ensuring adherence
to both local and international laws governing land
transfer is of top importance, If necessary, compliance
with the policies of international financial institutions.
This requires conducting thorough due diligence to es-
tablish the legal status of the land. Likewise, a fair val-
uation of the land alongside adequate compensation
for landowners or occupants is crucial, warranting a
transparent and fair compensation process that aligns
with legal conditions. In instances where land transfer
triggers resettlement, the formulation and execution of
inclusive resettlement and rehabilitation plans, in har-
mony with local and EU guidelines, becomes necessary.
Additionally, the land transfer and subsequent activi-
ties should not adversely impact local biodiversity.

Importance of Strategic
Enviromental Assesment

Strategic Environmental Assessment (SEA) is a crucial
tool in integrating biodiversity considerations into the
planning and decision-making process for projects and
policies that could potentially impact the environment.
To construct a complete SEA, the following aspects,
based on scientific literature and guidelines from in-
ternational conventions, should be considered:

® SEA should be a structured process aimed at in-
tegrating environmental and sustainability objec-
tives at higher decision-making levels, such as pol-
icies, plans, and programs (Gutierrez et al., 2021).

® SEA offers the opportunity to reconcile envi-
ronmental, social, and economic impacts,ensuring
that proposed developments are assessed holisti-
cally (Whitehead et al., 2016).

® The Ramsar Convention provides guidelines for incor-
porating biodiversity-related issues into SEA, emphasis-
ing its importance in maintaining the ecological charac-
ter of Wetlands of International Importance, which are
relevant to the Convention on Biological Diversity (CBD)
(Treweek et al., 2005).

@®There is an increasing demand for SEA legislation that
facilitates the consideration of cumulative impacts and
early consideration of environmental and social con-
straints during the planning process (Slootweg, 2009).

SPECIFIC CONSIDERATIONS DURING PROJECT PLANNING AND INITIATION:

@ Pre-feasibility & Feasibility: Assess environmen-
tal, social, and technical aspects. Focus on un-
derstanding of biodiversity impacts and ecosys-
tem services.

© Design & Planning: Develop project plans with
environmental and social safeguards, emphasis-
ing biodiversity preservation.

© Permitting & Compliance: Navigate regulatory
requirements, secure permits, and ensure ad-
herence to local and international biodiversity
regulations.

Construction: Follow design specifications, mit-
igate challenges, and monitor biodiversity im-
pacts accurately.

Operation: Maintain ongoing monitoring for sus-
tainable practices and compliance with evolving
biodiversity-related regulations.

Decommissioning: Plan from early stages for
structured end-of-life procedures, aligning with
environmental protocols and societal expecta-
tions.




The role of SEA in the context of large infrastructure
projects extends to ensuring that the interdependencies
between different biodiversity components are consid-
ered, and that ecological functions and services are
maintained. This preventive approach in the SEA pro-
cess is key to avoiding or mitigating negative impacts on
biodiversity, which can be more cost-effective and envi-
ronmentally beneficial than trying to address problems
after they have arisen. Besides, SEAs can facilitate the
integration of green infrastructure into project planning,
which can help maintain ecological networks and sup-
port the resilience of biodiversity against the backdrop
of large infrastructure development. In this way, SEAs
serve as a bridge between the imperatives of develop-
ment and the necessity of preserving the natural world,
aiming for a future where both can coexist sustainably
(McKay et al., 2023).

Importance of Environmental
Impact Assessment

The Convention on Biological Diversity (CBD), the
Ramsar Convention and the Convention on the Conser-
vation of Migratory Species of Wild Animals (CMS) recog-
nise impact assessment as an important tool for helping
ensure that development is planned and implement-
ed with biodiversity in mind. The CBD requests Parties
to apply impact assessment to projects, programmes,
plans, and policies with a potential negative impact on
biodiversity.

Biodiversity considerations should be an integral part
of the EIA from the outset to identify potential impacts
on wildlife and habitats early in the planning process.
Given the rich biodiversity in Georgia, EIAs must place a
special focus on biodiversity, going beyond generic as-
sessments to incorporate specific studies on endemic
and threatened species, critical habitats, and ecological
networks. This is in line with the EU’s strategic approach
to biodiversity, which is integral to the EIA Directive and
its amendments. The inception of any large infrastruc-
ture project must integrate biodiversity assessments to
identify and mitigate potential adverse impacts from
the earliest stages. This proactive approach aligns with
EU practices, ensuring that environmental concerns are
central to project planning (Lantieri et al., 2017).

An EIA should cover the “whole project”, for example
with hydropower projects, the EIA should assess not on-
ly the impacts of the construction and operation of the
hydropower plant on the natural and social environ-
ment, it should cover all activities related to the HPP
(road construction, power lines, substations, storage fa-
cilities, etc.).

In the EIA report, the necessity of the project must be
substantiated through a cost-benefit analysis, which
means the mutual weighing of the loss caused by the ir-
reversible WWimpact on the environment and the ben-
efits received in environmental, cultural, economic, and
social terms (European Parliament, 2022).

Importance of Appropriate Assessment

In the Environmental Impact Assessment (EIA) stage,
a thorough analysis of the cumulative impacts is es-
sential, especially concerning the effects a specific in-
frastructure might have on ecological networks. His-
torically, this has been a weak point in similar evalua-
tions. Moreover, it is vital to formulate clear and effec-
tive mitigation strategies. These strategies should align
with the Convention on Biodiversity and primarily aim at
preventing negative impacts on biodiversity, instead of
merely minimising them.

The Aarhus Convention principles state that the pub-
lic must be engaged and informed early in the envi-
ronmental decision-making process. It is crucial for the
Georgian Government to ensure that Environmental Im-
pact Assessment (EIA) processes are transparent and in-
clusive, enabling the consideration of public opinions
and feedback. This participatory approach in the EIA is
essential for democratic decision-making and aligning
with European environmental standards. These meas-
ures are key for Georgia’s integration with the European
Union and compliance with its legal framework (Europe-
an Parliament, 2022).

EU nature conservation law, especially the Council of
Europe’s Habitats Directive (92/43/EEC), (Council of the
European Union, 1992) mandates an appropriate assess-
ment (AA) for any plan or project likely to significantly
affect Natura 2000 sites (or “Emerald Network” sites in
Georgia). This assessment must occur before deciding
to proceed with a plan or project. The Emerald Network
harbours ecologically valuable and vulnerable habitats
and species of shared European interest. Decisions re-
garding such projects should be grounded in scientif-
ic data and assessments. It's important to note that the
goals of conformity assessment and environmental im-
pact assessment (EIA) differ, as they evaluate distinct
aspects of a project’s environmental impact. While it's
not feasible to substitute an EIA or Strategic Environ-
mental Assessment (SEA) for the requisite assessment,
they can be procedurally interconnected.

The directive does not specify the scope of plans or pro-
jects, implying that activities not legally mandated to
undergo an Environmental Impact Assessment (EIA) may
still require a compliance assessment. The key determi-
nant for a compliance assessment is the potential for
significant impacts. Importantly, the necessity of this as-
sessment isn't limited to projects situated within a site.
For instance, constructing a hydroelectric power station
upstream can significantly affect a Natura 2000/Emer-
ald site downstream, through altered water flow, sed-
iment transport, pollution, or disruption of fish migra-
tion routes. Therefore, it's essential to conduct a joint
impact assessment of potential infrastructure projects
within a river basin, acknowledging that cumulative ef-
fects can result in substantial environmental impacts.




RECOMMENDATIONS

® Holistic Project Lifecycle Management
- Ensure that development projects in Geor-
gia are planned and executed with a lifecycle
approach that incorporates environmental
considerations from pre-feasibility through to
decommissioning.

@ Biodiversity Impact Assessment - A com-
prehensive biodiversity impact assessment
should be conducted for all major infrastruc-
ture projects. Especially in areas with a high
conservation value, in order to eliminate all
possible gaps before moving to the next stage
of the project.

® "Full project" EIA - Should reflect the
whole picture and include not only the main,
but also the impacts related to the main activ-
ities (building roads, power lines, substations,
disposal of solid wastes, etc.) and the extrac-
tion of materials for construction.

@ Strategic Environmental Assessment (SEA)
- Using SEA as a proactive tool to integrate en-

vironmental and biodiversity issues into plan-
ning and decision-making.

® Protection of River Continuity - Implement
an Intact Rivers Policy to maintain at least one
unobstructed waterway in each basin, ensuring
free migration from headwaters to the sea and
controlling environmentally harmful practices
in these areas.

@® Fish Migration Solutions - Evaluate and in-
stall effective fish passage technologies, such
as fish ladders or elevators, to mitigate the im-
pact of barriers on key local aquatic species.

@ Environmental Flows Management - Con-
sideration of the environmental flows will en-

sure to preserve the habitats downstream of
infrastructure projects.

@ Exploration of Alternative Technologies
- Consider modern, less invasive hydropower

technologies and designs, such as in-stream or
out-of-stream power generation with consid-
eration of environmental flow, before resorting
to traditional damming methods.

@ Assessment of Alternative Project Loca-
tions - Analyse alternative locations for infra-
structure projects to concentrate development
on rivers that are less critical for biodiversity,
preserving others in their natural state.

® Minimisation of Habitat Disruption - Stra-
tegically plan and realign infrastructure devel-

opment to minimise habitat loss or fragmen-
tation, ensuring ecological footprints are as
reduced as possible.

® Comprehensive Monitoring and Reporting
- Establish long-term monitoring and reporting
systems to track the environmental impacts
of infrastructure projects, facilitating adaptive
management, and learning from experience to
improve future project outcomes.

® Cross-Project Coordination - Encourage
coordination among various infrastructure
projects within the same river basins to opti-
mise ecological and social outcomes.

@ Policy Review and Adaptation - Regularly
review and update policies related to infra-
structure development to reflect the latest sci-
entific knowledge, technological advances, and
environmental best practices.

@ Strengthen Legal Frameworks - Enhance
legal frameworks to ensure infrastructure pro-

jects are compliant with national and interna-
tional conservation and biodiversity commit-
ments.

@ Capacity Building and Training - Invest in
building the capacity and training of local au-
thorities, engineers, and environmental man-
agers to implement and oversee the recom-
mendations effectively.

@ Sensitivity Maps for Renewable Energy
- Develop sensitivity maps to identify no-go
zones for hydroelectric, wind, and solar pro-
jects, ensuring these renewable energy devel-
opments do not harm critical habitats or local
communities.

@ Sustainability Criteria for Renewables -
Establish sustainability criteria for renewable

ener

gy projects to protect species, habitats, and
car-

bon sinks, maintaining ecological integrity
while pursuing energy sustainability.

® Responsible Mining for Renewables - Ad-
vocate for responsible mining practices for
materials used in renewable energy, focusing
on minimising environmental impact, and en-
suring sustainable and ethical extraction pro-
cesses.




Table 1. Infrastructure projects and their impact levels on the

Ecosystem services

Ecosystem service

Provisioning Services

Regulating Services

Habitat services

Cultural services

Level of impact on Ecosystem services
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