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Executive Summary 

S.1. Introduction 

Georgia has undergone significant transformation since the early 2000s, achieving robust and 

resilient growth, although the structural transformation process is incomplete, and job creation and 

poverty reduction could be improved. Effective macroeconomic management and market reforms have 

underpinned strong economic expansion and helped the economy recover quickly from major shocks. 

Recent growth has been driven by services, particularly retail, transportation, finance, and information 

technology. Despite employing 16.5 percent of the labor force, the contribution of agriculture to gross 

domestic product (GDP) has declined to around 6 percent. Although export markets and products have 

diversified, exports are predominantly low value-added, with food products and metals accounting for 

about 25 and 14 percent of total exports, respectively. Poverty remains significant, particularly in rural 

areas: 9.4 percent of the population was living below the national poverty line in 2023; 11.9 percent in 

rural areas and 7.4 percent in urban areas. Youth unemployment is high, at 34.5 percent. High value-

added employment creation has been limited due to stagnant total factor productivity in manufacturing 

and services as firms struggle to adopt new technologies, upgrade management quality and worker 

skills, connect to value chains, and compete globally. Access to finance has improved significantly, but 

remains a constraint, particularly for micro, small, and medium-sized enterprises. 

Georgia faces mounting climate risks that threaten its agricultural productivity, energy security, 

infrastructure, and trade connectivity. Rainfed agriculture is mostly in the west and covers 89 percent 

of cropland, while irrigated agriculture is mainly in the east and comprises more drought-vulnerable 

crops. Rainfed agriculture could see yield losses of up to 30 percent by 2050 in a hot/dry scenario. 

Irrigated agriculture, perhaps counterintuitively, could face up to 60 percent losses due to insufficient 

river flows and water storage in a hot/dry scenario, but under a wet/warm scenario, could improve by 

10–20 percent. However, such gains may be undermined by soil degradation and higher crop disease 

due to increased flooding. Hydropower production, reliant on snowmelt, could fall by 20 percent in dry 

conditions. A section of Georgia’s railway network along the Dzirula river has been identified as a 

hotspot for flood risk along the Trans-Caspian Middle Corridor (MC), with disruptions posing major risks 

to regional trade. These future climate threats add to Georgia’s already high vulnerability to natural 

hazards, which have caused over $1.2 billion in damages in recent decades and continue to endanger 

lives and critical infrastructure. 

Georgia is well positioned to achieve net zero emissions by 2050, thanks to its relatively low per capita 

emissions, a highly decarbonized power sector, strong negative land-use emissions, and ambitious 

policy commitments aligned with European Union (EU) standards. Although greenhouse gas (GHG) 

emissions have doubled since 2001, they remain 50 percent below 1990 levels and are 32 percent 

lower than the EU average on a per capita basis, primarily due to an electricity mix that relies on 74 

percent hydropower and 25 percent natural gas. In 2023, energy combustion accounted for 66 percent 

of gross emissions, with transport, the residential sector, agriculture, industry, and waste contributing 

22, 19, 12, 13, and 10 percent, respectively. Georgia also benefits from substantial negative emissions 

from land use, land use change, and forestry (LULUCF), totaling 5.2 million tonnes of carbon dioxide 

equivalent (Mt CO2e) in 2023, putting it in a favorable position to target net zero. LULUCF offsets could 

allow for the continued use of 0.12 million tonnes of oil equivalent (Mtoe) of natural gas in 2050 in a 

net zero scenario (figure S1). In line with its EU and Energy Community accession commitments, Georgia 

is planning to raise its 2030 nationally determined contribution (NDC) target to a 47 percent reduction 

from 1990 net emissions. The country’s National Energy and Climate Plan outlines a roadmap to 

achieve this target through energy independence, renewable energy (RE) development, crossborder 

connectivity, and energy efficiency. Looking ahead, Georgia’s RE potential offers a solid foundation to 

decarbonize transport and heating, while allowing for a phased and well-managed transition to net zero. 
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Figure S.1: A net zero pathway for Georgia 

 

Source: World Bank staff calculations, based on data from Georgia’s national inventory for historical emissions, the TIMES model for energy emissions, 

and the SiSePuede model for nonenergy emissions. 

S.2. Adaptation and low-carbon development can boost competitiveness, 

increase growth, and reduce poverty  

S.2.1. Resilience and low-carbon technologies can boost competitiveness  

Climate action can accelerate economic development by upgrading infrastructure, increasing energy 

efficiency, and enhancing productivity. Climate action is fully compatible with, and can reinforce, a 

carefully designed structural reform agenda aimed at improving competitiveness, flexibility, and 

innovation. With untapped efficiency gains and wide variation in firm-level energy intensity, 

improvements in energy-inefficient firms could significantly reduce costs and emissions in industry 

(World Bank 2023). Net zero ambition by 2050 would require limited additional investment ($4.4 

billion) and bring $6 billion in energy cost savings. And, if aligned with robust private sector engagement 

through reforms in regulation, skills, and stakeholder capacity, it could also catalyze long-term 

economic growth. Adaptation in water and agriculture could boost agriculture productivity and its 

competitiveness in global markets.  

If Georgia increases infrastructure resilience to climate and disaster shocks, it can leverage its 

favorable trade regime, clean power mix, digital transformation, and strategic geographical location 

to increase growth. Its favorable trade regime facilitates the adoption of green technologies through its 

zero tariffs and minimal nontariff measures on environmental goods. With a highly decarbonized power 

sector and significant untapped RE potential, Georgia can explore the potential for producing and 

exporting goods and services with low carbon intensity. Georgia has already achieved significant results 

in the digital transformation of its economy; advancing it further can boost firm productivity, foster high-

tech and knowledge-intensive industries, and create more and better jobs. Investing in resilient 

transport infrastructure and more efficient logistics would also allow Georgia to use its strategic location 

to amplify returns from improved connectivity, particularly in the MC, opening opportunities to increase 

participation in regional value chains and value-adding logistics services. 
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S.2.2 Investments in adaptation and low-carbon development can increase GDP 

Adaptation and decarbonization action can boost GDP growth in Georgia. Adaptation investments can 

boost GDP by 3–4 percent in 2050 compared to a scenario without adaptation, mostly through an 

increase in agriculture production (figure S2a). Decarbonization, however, could decrease GDP by 1.5 

percent in 2050 if the investments required to achieve net zero crowd out other investments. This 

highlights potential trade-offs with other sectors (figure S2b). But measures that increase total domestic 

and foreign investment could prevent this loss, and even increase GDP by 0.5 percent in 2050.  

Figure S.2: GDP impacts of investing in adaptation and decarbonization  

a) Real GDP in hot/dry scenario compared to SPS          b) Real GDP in NZE scenario, compared to SPS 

 

Source: World Bank staff calculations, using the World Bank’s Mitigation, Adaptation and New Technologies Applied General Equ ilibrium (MANAGE-WB) 

model  

Note: SPS = stated policies scenario; NZE = net zero economy scenario 

 

S.2.3 Adaptation and low-carbon development can reduce poverty and create quality jobs 

Adopting a resilient, low-carbon development pathway can reduce poverty and create jobs, provided 

the right policies are in place to ensure labor mobility and upskilling. Without adaptation, climate 

change could increase national poverty by 0.5 percentage points in 2030, with larger increases in 

regional poverty rates—up to 10.2, 8, 7.8, and 7.6 percent in Imereti, Mtskheta-Mtianeti, Samegrelo-

Zemo Svaneti, and Khaketi, respectively. On the other hand, in an adaptation scenario, the poverty rate 

decreases by 0.6 percentage points in 2030 and 0.4 percentage points compared to the stated policies 

scenario (SPS), thanks to a boost in agriculture productivity. Transitioning to a net zero economy (NZE) 

presents opportunities for higher-value, higher-wage employment—for example, jobs in the energy 

sector increase by 21 percent—and leads to a decline in low-productivity agricultural jobs (figure S3). 

This benefits the industrial sector, particularly food and beverage production, and boosts construction 

and services employment. The shift will favor high-skilled workers and reduce real labor income for low-

skilled workers, making labor mobility, upskilling, and enhanced skill development crucial for a smooth 

transition. A low-carbon development does not necessarily translate into increased energy prices, since 

it replaces imported fossil energy with domestically produced electricity and significantly increases 

energy efficiency. As such, it does not have a negative impact on poverty through energy prices. 
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Figure S.3: Employment change under an NZE pathway, by skill, relative to SPS, 2050 

 

Source: World Bank staff calculations, using MANAGE-WB 

S.3. A resilient, low-carbon pathway requires limited additional investments 

and brings lasting benefits 

S.3.1 A low-carbon pathway resting on expanding RE generation and electrifying 

transport and buildings would require limited additional energy investment and bring 

large savings 

Decarbonizing the energy sector by 2050 under an NZE pathway would require additional energy 

investments of up to $4.4 billion, reduce costs by $6 billion, and increase energy security compared 

to SPS. The SPS would require energy system investments of $32.6 billion until 2050, with total system 

costs of $123.4 billion. An additional $4.4 billion would be required until 2050 under NZE compared 

to SPS, but systemwide costs would fall by $6 billion, thanks to more efficient technologies and energy 

use. Priority mitigation actions under NZE are phasing out oil and oil products in the transport sector 

and natural gas consumption in the building, power, and transmission sectors. These would result in a 

77 percent reduction in fossil fuel imports compared to SPS, increasing energy security. Given that 78 

percent of the additional $4.4 billion can be funded by the private sector, there are minimum trade-offs 

with other public investments needed in health and education. 

Buildings across all sectors account for 39 percent of GHG reductions under NZE, but they are complex 

to decarbonize. Under NZE, Georgia would need to drastically reduce natural gas consumption for 

heating and cooking by 84.8 percent (1.14 Mtoe), which would cost around $0.6 billion. Introducing 

sustainable heating and cooking will require a change in energy policy, which currently focuses on 

expanding natural gas networks countrywide, and switching state budget support from building new 

gas networks to sustainable heating options, such as heat pumps and geothermal heat. It will also be 

necessary to improve energy efficiency in buildings, to reduce energy consumption and heating needs. 

The country’s policy framework covers public building renovations and new building codes, but outdated 

building stock and the ongoing construction boom present challenges. A dedicated program and 

incentive framework for renovations would ensure compliance with EU requirements and achieve 

positive returns over time.  
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The transport sector has the highest carbon intensity and requires a multipronged approach that 

combines demand-side management and technology shifts. To decarbonize the transport sector by 

2050, 48 percent of total passenger kilometers should be on public transport and rail freight modal 

share should increase by 3 percent. To strengthen Georgia's role as a logistics hub, improvements in 

intermodal logistics, modern warehousing, and policy support for increasing rail and port capacity are 

essential. By 2050, 98 percent of passenger cars, 94 percent of minibuses, 66 percent of buses, 80 

percent of light commercial vehicles, and 78 percent of heavy goods vehicles must be electric. To ease 

this transition, the government will need to incentivize battery electric vehicles (BEVs) and introduce 

self-funded incentive schemes, such as emission-based feebates—that is, higher taxes on polluting 

vehicles and tax cuts on BEVs. Corporate tax incentives and regulatory measures, and risk-sharing 

facilities for heavy trucks can encourage the early electrification of highly-used fleets, while government 

support for charging infrastructure, channeled through competitive tenders, will help achieve the 

milestones envisioned in the NZE scenario. In cities, demand management measures, such as 

congestion charging and dynamic parking pricing, can complement public transport investments. 

Georgia will need to expand its installed RE capacity to 15 gigawatts (GW) to electrify the economy, 

using 60 percent of the country's technically exploitable RE potential. Hydropower would dominate 

this expansion, with 6.8 GW, followed by wind and solar generation, with 3.5 and 3.6 GW, respectively. 

This will require $2.69 billion in investments, primarily for hydro, wind, and solar energy development. 

To ensure electricity reliability and security, Georgia will need to retain 11 percent of thermal generation 

until 2035, and 2 percent until 2050. 

Increasing RE capacity requires increased flexibility and digitalization of power grid infrastructure 

through decentralized architectures and advanced forecasting and control systems. Transmission grid 

upgrades are estimated to cost $0.9 billion under NZE ($0.5 billion more than under SPS). This would 

enable real-time balancing, grid resilience, and integration of centralized and distributed renewables. 

To ensure variable RE supply stability and security and limit electricity imports to a maximum of 1 

percent of generation, Georgia will need advanced energy storage (in batteries and reservoirs), 

improved system responsiveness, and enhanced frequency and reactive power control. These upgrades 

should be complemented by cost-reflective ancillary services and a balancing market, aligned with 

Georgia’s Energy Community commitments.  

Finally, to reach its net zero ambition, Georgia would need to invest an additional $8.2 billion by 2050 

to decarbonize nonenergy sectors—mostly in waste management, industrial processes, and livestock—

which would bring $13.6 billion in benefits. These would be driven by technical, consumer, and fuel 

savings, increased agriculture productivity, and avoided environmental pollution. 

S.3.2 The NZE energy pathway, combined with investments in irrigation modernization, 

climate-smart agriculture (CSA), and resilient infrastructure, brings large benefits in 

avoided climate losses and increased revenues 

The NZE scenario would prioritize storage (2.2 GW) over run-off-the-river (1 GW) hydropower, 

increasing resilience in both hydropower and agriculture production. Reservoir hydropower plants 

(HPPs) offer greater control over water flow and energy production throughout the year, making them 

more adaptable to climate variability. The additional water storage also has co-benefits for irrigated 

agriculture, increasing revenue by 18 and 28 percent in a wet/warm and hot-dry climate scenario, 

respectively, over 2025–50, compared to a scenario based on current trends, which would increase 

run-of-the-river HPP expansion. While storage hydro is difficult to implement in Georgia due to low social 

acceptance, it would protect hydropower production against the future impacts of climate change in a 

dry/hot scenario, together with wind and more battery storage. Careful site selection, stakeholder 

engagement, and benefit-sharing agreements could all help increase acceptance. 
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Investing in modern irrigation systems, CSA, and windbreaks can also reduce climate change impacts 

and boost agriculture yields. Better targeted support for CSA, sustained progress in land governance, 

and geospatial data systems are essential to deliver these benefits. Investing $392 million in 

modernizing irrigation and $353 million in CSA can generate benefits of $1.5–1.9 billion for farmers 

through increased yields and avoided climate change impacts, rising to $1.7–2.1 billion under NZE. 

But enabling these investments would require many barriers to be removed. Georgia's agriculture is 

dominated by small and fragmented holdings, with nearly 80 percent of farms cultivating less than one 

hectare. These smallholders often lack access to finance, extension services, and quality inputs, 

reducing their ability to invest in adaptive practices or technologies. Although CSA is included in national 

policy frameworks, uptake remains low, with less than 30 percent of farmers using recommended 

techniques. The National Agency of Public Registry has made significant progress in addressing land-

related challenges, and more than 80 percent of territories are fully registered. The next steps are 

enabling land consolidation and establishing geospatial data and systems for climate adaptation. This 

would unlock adaptation investments, especially those requiring larger plot sizes or crossfarm 

coordination, such as pressurized irrigation systems or collective drainage infrastructure. 

Targeted investments in road and rail resilience could also bring large benefits, including to MC users. 

The Roads Department is one of the very few road agencies in the region that uses road asset 

management systems in its planning and decision-making (ADB 2021). But despite this progress, 

climate and disaster risks are not explicitly considered when prioritizing investments, and the Ministry 

of Regional Development and Infrastructure’s disaster risk management strategy remains reactive, 

focusing on road and bridge repairs. Analysis for this report finds that spending $104 million to upgrade 

secondary and tertiary roads would reduce damages by 41 percent and generate $180 million in direct 

benefits. Such investments and associated benefits would be the responsibility of local governments. 

Additional policy actions include: expanding the use of output- and performance-based road contracts 

for road rehabilitation and maintenance, integrating resilience considerations, and mobilizing private 

expertise and innovation; and developing internal institutional capacity to regularly update hazard maps 

to inform prioritized interventions. Upgrading 917 kilometers of the railway network to protect key 

sections against flooding would cost approximately $27.5 million and generate benefits of around $131 

million in avoided repairs. Such investments would also increase the reliability of the MC, potentially 

increasing both trade and associated benefits for households and firms in Georgia and other countries. 

S.3.3 A large share of the investments needed for a resilient, low-carbon pathway can be 

funded by the private sector 

Table S1 summarizes total incremental investments needed to achieve a resilient net zero pathway. By 

2035, Georgia would need to invest an additional $2.94 billion compared to the SPS, with 74 percent 

of these funded by the private sector. Between 2036 and 2050, it will need an additional $11.3 billion, 

mostly for mitigation in agriculture, waste, industry, and electricity generation. There would be co-

benefits for adaptation for agriculture investments and large health co-benefits for waste investments. 

Table S.1. Investment needs for a resilient net zero development pathway 

Sector 

Net additional investments ($ billions, 

discounted) and as share of GDP (%) Estimated public/private 

split (%) 2025–35 2036–50 
Agriculture (crops and livestock) 0.77 (0.20%) 2.46 (0.61%) 75/25 

LULUCF 0.29 (0.08%) 0.22 (0.05%) 50/50 

Waste 0.43 (0.11%) 2.50 (0.62%) 65/35 

Industry 0.32 (0.09%) 1.16 (0.29%) 95/5 

Electricity generation and storage 0.09 (0.02%) 2.15 (0.53%) 100/0 

Electricity transmission 0.02 (0%) 0.43 (0.11%) 0/100 

Commercial 0.01 (0%) 0.03 (0.01%) 100/0 

Residential 0.00 (0%) 0.22 (0.05%) 100/0 
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Charging infrastructure 0.07 (0.02%) 0.59 (0.15%) 60/40 

Transport (vehicles) -0.14 (0.04%) 0.98 (0.24%) 95/5 

NZS total 1.87 (0.49%) 10.74 (2.67%) 78/22 

Roads 0.10 (0.03%) 0.00 (0.00%) 0/100 

Coastal protection 0.02 (0.01%) 0.02 (0.01%) 5/95  

Irrigation modernization 0.28 (0.07%) 0.11 (0.03%) 75/25 

Agriculture 0.46 (0.12%) 0.03 (0.01%) 0/100 

Tourism (snow and coastal) 0.20 (0.05%) 0.41 (0.10%) 100/0 

Adaptation total 1.08 (0.28%) 0.56 (0.14%) 54/46 

Grand total 2.94 (0.78%) 11.31 (2.81%) 74/26 

Source: World Bank staff calculations 

 

S.4. Reforms are key to unlocking climate investments 

S.4.1 To accelerate inclusive and sustainable growth, Georgia needs to prioritize, 

package, and sequence macrostructural reforms that reduce policy trade-offs and 

support the green transition 

The market reforms it adopted in the early 2000s and Georgia’s sound macroeconomic management 

mean it is well placed to navigate the transition to a resilient, low-carbon, and digital economy, though 

challenges remain. The reforms have reduced corruption, improved state efficiency, and accelerated 

economic growth. But while petty corruption has been largely addressed, concerns remain about high-

level corruption, influence over the state, and weak systems of checks and balances. In some markets, 

competition remains limited, and incomplete reforms in state-owned enterprise (SOE) management can 

favor incumbents over new firms in green sectors. To build trust and accelerate reform, Georgia will 

need to improve the rule of law, increase the independence of the judiciary, ensure policies are stable 

and predictable, and address regional disparities and income inequality, especially in rural areas where 

people have less access to services, jobs, and infrastructure. To accelerate inclusive and sustainable 

growth, Georgia must prioritize, package, and sequence macrostructural reforms that reduce policy 

trade-offs, and support the green transition. To address the low total carbon price, Georgia can 

implement a form of carbon pricing, which would provide incentives for economic actors to shift to 

green alternatives while bringing significant fiscal revenues. This could be through a gradual increase 

in excise taxes on fuels, starting with petrol and then on gas. But this tax base will erode after 2045 as 

consumption of taxed fuels declines, so combining these fiscal measures with targeted investments in 

sustainable technologies would enhance competitiveness and upskilling to leverage opportunities in 

high-skill sectors. 

S.4.2 A series of reforms could boost private sector and household investments in green 

technologies and help achieve a higher growth potential 

Although Georgia has made commendable progress in promoting sustainable finance, structural 

reforms would diversify the investor base and help develop a vibrant capital market that facilitates 

domestic and crossborder climate investment. Georgia needs to introduce currency risk mitigation 

tools to facilitate crossborder investment flows and broaden investor participation. Given the financial 

sector’s notable exposure to climate-related financial risks, the central bank should continue efforts on 

climate risk assessment and monitoring. At the same time, it should refine regulatory and supervisory 

tools to guide financial institutions in reporting more granular data and build sector capacity for 

enhanced risk analysis and stress tests. Continued insurance sector reforms, particularly in life 

insurance, would establish the foundations needed for commercial climate risk management 

instruments to emerge. Finally, Georgia should continue its efforts to develop a robust and transparent 

governance framework for the corporate thematic bond market, which could play an important role in 

private sector climate action financing.  
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To meet the RE target embedded in the NZE scenario, Georgia will need to attract large-scale private 

capital. As part of its transition to a wholesale energy market aligned with EU and Energy Community 

accession requirements, Georgia shifted from using power purchase agreements to contracts for 

differences (CfDs) and introduced capacity auctions in 2022. Two rounds of auctions allocated 549, 

272, and 265 megawatts for hydropower, wind power, and solar photovoltaic, respectively. But auctions 

have since been replaced by a less transparent direct selection process, and investors have raised 

concerns about offtake uncertainty, lengthy payback periods, and complex permitting. Sustaining a 

competitive, transparent, and predictable energy market built on international best practices for CfDs, 

transparent competitive bidding, and robust price signals based on day-ahead and intraday markets 

will be key to boosting investor confidence and reaching the NZE target of 15 GW of RE capacity. 

Public-private partnerships (PPPs) and blended finance instruments offer great potential to mobilize 

private capital for climate infrastructure, including energy and transport. Although Georgia has a PPP 

law and agency, implementation has been slow, due to financial market constraints, limited expertise 

and capacity, and concerns over contract enforcement. To better leverage PPPs for climate investment, 

the government can expand institutional capacity and raise awareness of the PPP framework. In 

addition, the strategic deployment of concessional finance, guarantees, and technical assistance 

backed by international financial institutions and others can also serve as catalysts to lessen concerns 

over perceived risks and crowd in private investment. 

Proactive engagement, capacity building, and targeted incentive measures are essential to enable 

corporate sector actions. Across sectors, an inadequately educated workforce has become a major 

obstacle for Georgian businesses in recent years, adversely affecting climate-related investments. With 

low climate awareness and minimal adoption of green technologies, Georgian firms rank in the bottom 

three among regional peers on strategy, responsibility, monitoring, targeting, and other key green 

management dimensions. This is compounded by limited expertise in environmental, social and 

governance reporting and data collection, which creates barriers to accessing climate finance. Firms 

predominantly perceive climate change as a cost or administrative burden rather than a business 

opportunity, and as a result, allocate minimal resources for transition opportunities and operational 

resilience. 

Clear technical standards, supportive regulation and enforcement, and well-designed incentives can 

accelerate climate actions and low-carbon technology adoption at household and firm levels. 

Minimum efficiency standards, point-of-sale rebates, tax credits, on-bill financing, and other tools help 

households and businesses upgrade to high energy efficiency alternatives. Incentive mechanisms, such 

as concessional loans, also encourage households and firms to adopt sustainable technologies. In the 

transport sector, technical standards and regulatory requirements for EV charging infrastructure could 

facilitate infrastructure planning and financing. In the agriculture sector, well-targeted concessional 

financing, credit guarantees, tax relief on climate-resilient inputs, and results-based payments can 

facilitate smallholder farmers’ uptakes of climate-smart technologies. 

SOEs have important roles to play in Georgia’s climate transition, and competitive neutrality is 

essential for an efficient climate transition. Although the SOEs’ share of value added in the economy 

has steadily declined—reaching 4 percent in 2023—they still represent a significant share of large- and 

medium-sized firms and maintain dominant positions in key sectors, such as transport and energy. 

Georgia has made limited progress in SOE governance reforms and sustainability reporting. The country 

must press on with these to provide the regulation and oversight needed to ensure key SOEs adopt 

decarbonization objectives. At the same time, it must allow private sector participation in areas where 

it holds comparative advantages to foster innovation and support an efficient low-carbon transition. 
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Table S2 proposes a list of priority recommendations to be implemented as soon as possible to lay the 

foundations for a resilient, low-carbon development path in Georgia. More detailed and long-term 

recommendations are presented in Chapter 6 of the main report. 

Table S2: Priority recommendations 

High-level objective Priority actions  

Design and implement a net 

zero strategy 

• Design an economywide net zero strategy with intermediary medium-term targets per sector 

Promote a green transition 

through structural reforms 

 

• Increase the potential of green products and services to diversify production and trade 

• Implement reforms to address market distortions, institutional weaknesses, and capacity 

gaps to promote a level playing field between green entrants (renewable start-ups, EV sales, 

ecotourism, and sustainable agriculture ventures) and brown economy incumbents (legacy 

industrial, transport, and energy systems) 

• Prioritize, package, and sequence macrostructural reforms to accelerate growth, alleviate 

policy trade-offs, and support the green transition 

Change price incentives 
• Increase the implicit carbon price by gradually scaling up fossil fuel excises to achieve 

climate targets and provide incentives for economic actors to shift to green alternatives 

Catalyze private sector action 

on climate  

• Continue modernizing energy markets and strengthen offtake certainty through well-designed 

CfDs, transparent competitive bidding, and robust price signals based on day-ahead and 

intraday markets 

• Improve industry standards, sectoral regulation, and enforcement to increase the financial 

viability of climate projects 

• Foster proactive stakeholder engagement and capability building programs, complemented 

with well-designed sector-specific incentives to shift private sector behaviors toward climate-

aligned actions and investments  

• Continue with SOE governance reform, promote competitive neutrality, and align major SOEs 

in key sectors with national climate objectives 

Address structural financial 

sector issues 

• Press on with foundational financial sector reforms, particularly on competition, capital 

market development, and insurance sector risk-based supervision 

• Continue to refine supervisory requirements and assessments for climate-related financial 

risks, with a focus on systemically important banks 

Leverage PPPs and blended 

finance for climate projects 

• Strengthen the capacity of the PPP Agency and leverage the PPP framework to attract private 

sector participation in climate-relevant sectors, including energy, transport, and water 

• Work closely with international and local financial institutions in the design and 

implementation of blended finance mechanisms for climate projects 

Prioritize electricity sector 

expansion 

• Include net zero targets in the centralized generation expansion plan and start planning based 

on land, resource potential, and grid capacity 

• Enhance power grid resilience, flexibility, and digitalization 

• Increase distribution grid capacity, micro-grid development, and demand-side flexibility to 

integrate distributed renewables 

• Continue the harmonization of Georgia’s policy framework with the Energy Community and 

ensure policy implementation and enforcement 

Prioritize energy efficiency 

and renewable heating 

solutions 

• Focus on reducing the energy consumption of buildings, enforce building codes, and 

implement annual public building renovation of at least 3% 

• Establish an implementing body for energy efficiency measures and assess the creation of a 

revolving fund for energy efficiency  

• Require new building projects to integrate renewable heat and electricity solutions 

• Start a feasibility assessment to replace existing heating with renewable solutions (heat 

pumps, solar, geothermal) 

Improve the operational and 

energy efficiency of logistics 

and transport systems 

• Accelerate the transition to BEVs via a combination of self-funded differentiated tax schemes 

(feebates), corporate tax incentives, and regulatory requirements for highly-used fleets, and 

targeted funding support for EV charging infrastructure channeled through competitive 

tenders 

• Support improvements in intermodal logistics, modern warehousing, and rail and port 

capacity 

• Introduce demand management measures in cities (e.g., congestion charging and dynamic 

parking pricing) to complement public transport investments 

Improve water resource 

management 

• Invest in reforming critical water sector agencies, such as Georgian Amelioration and the 

National Environment Agency, including through training, equipment procurement, and 

systems to improve irrigation service delivery and water resource management 

• Establish a national center for agrometeorological monitoring and planning 
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High-level objective Priority actions  

Increase water use efficiency 

• Reform water tariffs for irrigation to improve water use efficiency in irrigated systems  

• Invest in water metering to better monitor water usage and shift toward volumetric water 

pricing  

• Develop stronger water user associations by investing in training and support to farmers, 

including support on how to adopt water-saving technologies and their use in irrigation 

Continue land reforms and 

encourage CSA practices 

• Enable land or output consolidation and establish geospatial data and systems for climate 

adaptation 

• Invest in agronomic research to inform farmers on best crop varieties and seeds for 

different agroecological conditions in a changing climate 

Increase the resilience of 

infrastructure systems 

• Develop an overarching, comprehensive, and proactive approach for identifying and 

managing critical infrastructure risks 

• Identify the critical roads and bridges that are exposed to natural hazards, integrate such risk 

assessments in the Road Asset Management System, and allocate dedicated resources for 

climate adaptation in their multiyear rolling investment programs 

• Complement hard engineering with soft engineering measures (e.g., early warning systems) 

and nature-based solutions to improve the economics and cost-effectiveness of interventions 

• Harness slope protection and water management technology 

Support upskilling • Design and implement reforms to promote labor mobility, upskilling, education, and training 

for the green and digital economy 



17 
Country Climate and Development Report: Georgia 

1. Development and climate in Georgia 
 

 

 

 

 

 

 

 

 

 

 

 

 

1.1. Economic growth and inclusion: key trends and challenges 

Georgia's transformation from political 

and economic collapse in the early 

1990s has been remarkable. Following 

the dissolution of the Soviet Union, 

Georgia experienced a 74 percent 

reduction in gross domestic product 

(GDP) by two-year civil war, widespread 

power shortages, a breakdown in 

industrial activity, and underinvestment 

in agriculture. Sound macroeconomic 

management, along with market 

reforms adopted in the early 2000s to 

liberalize the economy, combat 

corruption, attract foreign investment, 

boost trade, and strengthen institutions, 

resulted in rapid economic 

development. These reforms, coupled 

with government proactiveness in 

securing international assistance and 

partnerships, helped the economy 

quickly recover from major shocks, including the 2006–16 ban on trade and diplomatic relations by 

Russia, the 2008 great financial crisis, the 2014/15 currency crisis, the COVID-19 pandemic, and the 

initial impacts of the war in Ukraine. Georgia signed the European Union (EU) Association Agreement in 

MAIN MESSAGES 

 

Georgia has been growing faster than other countries in the Europe and Central Asia (ECA) 

region and has demonstrated resilience amid recent shocks, thanks to sound 

macroeconomic management. But quality job creation has been limited, due to flat total 

factor productivity at firm level. While poverty and inequality have been declining, they 

remain high by regional standards. 

 

Georgia has already achieved significant results in the digital transformation of its economy 

and advancing it can boost firm productivity, foster high-tech and knowledge-intensive 

industries, and create more and better jobs. By adopting sustainable practices in digital 

infrastructure development and operation, Georgia can advance its digital transformation 

while mitigating environmental risks.  

 

With a highly decarbonized power sector and significant untapped renewable energy (RE) 

potential, Georgia can capitalize on clean, local electricity production for the electrification 

of end-use sectors.  

 

Georgia's strategic location can also further amplify the returns from improved connectivity, 

especially with the prospects of the Trans-Caspian Middle Corridor (MC), which can open 

opportunities to increase participation in regional value chains and value-adding logistics 

services, provided that infrastructure is made resilient to climate shocks. 

 

Georgia’s infrastructure is highly exposed and vulnerable to a range of natural hazards and 

its vast natural resources risk being severely impacted by climate change, leading to costly 

impacts for agriculture and hydropower production. 

 

Source: World Bank and GEOSTAT  

Note: Each GDP series is divided by its 1990 GDP. 

Figure 1.1: Historical growth performance, 1990–2023 
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2014, setting the stage for its conditional EU candidate status granted in 2023, although accession 

talks have since been suspended due to unfulfilled conditions. PostCOVID-19, Georgia’s economic 

growth has picked up, driven by a recovery in tourism, a surge in financial and migration inflows, and 

re-exports.  

Georgia's economy has benefited from structural transformation, but the process remains 

incomplete. Growth in recent years has been driven by services, especially in retail, transportation, 

finance, and information and technology (figure 1.2). The share of agriculture in GDP has declined to 

around 6 percent in recent years while formal employment in the sector has declined from 22 to 16.5 

percent of total employment over the most recent decade.1 The value added per worker in services 

remains about three times higher than in agriculture, indicating further scope for sectoral labor shifts 

(figure 1.3). While Georgia has diversified its export markets and products, its export basket remains 

unsophisticated and dominated by low value-added goods, and integration into global value chains 

continues to be limited. Merchandise exports are still dominated by primary products and resource-

based manufacturing, which now account for about 45 percent of the total. Food products account for 

about 25 of total exports, while metals have declined to about 14 percent of total exports due to 

subdued global market conditions, ore shortages, and ongoing disruptions at mines caused by 

environmental and job-related protests.  

Figure 1.2: Real GDP growth and contributions, by 

sector 
Figure 1.3: Value added per worker, by sector 

  

Source: World Bank staff calculations, based on data from GEOSTAT  

Note: Comparable employment data are not available after 2019 following the adoption of International Labour Organization standards. 

 

Despite recent declines in unemployment, poverty, and inequality, these all remain high compared to 

other countries in the region. In 2024, 9.4 percent of the population lived below the national poverty 

line. Rural areas experience higher poverty rates than urban areas (11.9 and 7.4 percent, respectively), 

and in Guria, it is above 30 percent (figure 1.4). Although inequality has decreased—as evidenced by 

the Gini Index falling from 38.6 in 2013 to 34.8 in 2023—it remains one of the highest in ECA. 

Supported by the postpandemic surge in growth, the unemployment rate reached a record low of 13.9 

percent in 2024, but youth unemployment (aged 15–24) remains alarmingly high, at 34.5 percent in 

 
1 This reflects updated GEOSTAT estimates following methodological revisions to align with the International Labour Organization’s new definition of 

employment. Under the previous methodology, the share of employment in agriculture was 40% in 2021. The new definition, based on ICLS 19 standards, 

excludes own-consumption work (e.g., subsistence agriculture). Agricultural workers generally belong to poorer households and tend to be older than other 
workers. More than half of agricultural workers do not receive any direct income from their activity and rely solely on their household income. These unpaid 

agricultural workers are predominantly women. 
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2023. Yet, labor force participation has been on a downward trend and remains low by regional 

standards, at 55 percent at the end of 2024, and Georgia has struggled to create well-paid high-quality 

jobs. This all underscores the need for a more inclusive growth strategy that ensures broader 

participation in and benefits from economic progress, particularly through targeted poverty alleviation, 

reducing inequality, and creating job opportunities. 

Figure 1.4: Regional poverty rates 

 
Source: World Bank staff calculations, based on the latest household survey 

Structural challenges persist, posing obstacles to achieving both strong growth and inclusive 

development. Firm-level total factor productivity growth has been stagnant across sectors (except for 

construction) and dispersed across firms—suggesting both low innovation and significant misallocation 

of production factors (see Najdov et al. 2022). Although access to finance has improved significantly, 

this is largely from banks and for basic products, and firms continue to cite it as one of the top obstacles 

to operation. Skills mismatches are another constraint for firms, as employers look for higher-order 

cognitive, socioemotional, and digital skills. This lack of skills obstructs the movement from low- to 

higher-productivity sectors and from rural to urban areas. Due to its high degree of trade openness and 

dependence on tourism, Georgia is also vulnerable to external shocks, while political uncertainty—

including the stalled EU accession efforts and controversial legislation—has dampened investor 

confidence and raised concerns about governance and institutional independence. Addressing these 

challenges is crucial for Georgia to unlock its sustainable growth potential. 

As its digital economy grows, Georgia’s connectivity infrastructure is well-developed, but there are 

significant gaps in digitalization. About 88 percent of rural households, 95 percent of urban 

households, and over 90 percent of businesses are connected to the internet; more than one-third of 

people have engaged in financial transactions using digital tools; and most government agencies offer 

their services through digital channels. But bottlenecks in the digital ecosystem include broadband and 

data infrastructure, digital public infrastructure and services, and digital skills and entrepreneurship. 

Some aspects of the growing digital economy, particularly data center operations, have large electricity 

needs for servers and cooling systems and require substantial amounts of water and land. There might 

therefore be trade-offs with decarbonizing the economy if large electricity consumption for data centers 

impedes the electrification of transport or buildings.  
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The digitalization of the economy, Georgia's clean power mix, and its strategic geographical location 

present new growth prospects for the country. With a highly decarbonized power sector and significant 

untapped RE potential, Georgia can capitalize on clean, local electricity production and the 

electrification of end-use sectors. It has already achieved significant results in the digital transformation 

of its economy and advancing this can boost firm productivity, foster high-tech and knowledge-intensive 

industries, and create more and better jobs (Grigorian et al. 2023). By adopting sustainable practices 

in digital infrastructure development and operation, Georgia can advance its digital transformation 

while mitigating environmental risks. The country’s strategic location can further amplify returns from 

improved connectivity, especially with the prospects of the MC, which can open opportunities to 

increase participation in regional value chains and value-adding logistics services.  

1.2. Energy and emissions, trends, and opportunities 

Although Georgia’s greenhouse gas (GHG) emissions remain 50 percent below their 1988 Soviet-era 

peak, they have doubled since 2001 (figure 1.5). Per capita GHG emissions of 5.41 tonnes of carbon 

dioxide equivalent (tCO2e) in 2022 place Georgia 25 percent below the global average, and 32 percent 

below the EU average. Energy combustion was responsible for 66 percent of gross emissions in 2022, 

with 22 percent from transport and 16 percent from the residential sectors alone. Agriculture, industry, 

and waste contributed 12, 13, and 10 percent, respectively. Emissions plummeted in the 1990s 

following the collapse of the Soviet Union and the economic woes that ensued, but since 2002, they 

have risen alongside real GDP growth, rendering both the energy and carbon intensity of GDP stagnant. 

Georgia is not succeeding in decoupling GHG emissions from economic growth and has increased its 

dependence on imported fossil fuels, through an increased consumption of imported oil products for 

transportation and an expansion of natural gas usage for heating, cooking, and power production. The 

private sector is a major contributor, with energy consumption in agriculture, industry, transport, and 

commercial buildings accounting for nearly 60 percent of total GHG emissions. The increases in energy 

consumption have not been compensated for by improvements in productivity, leaving significant room 

for future abatement via energy efficiency and technology adoption (World Bank Group 2023).  

Figure 1.5: Emissions, by sector and unconditional nationally determined contribution (NDC) target 

 

Source: Georgia’s 2023 emissions inventory 
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Growing internal combustion engine-based personal mobility and solid fuel use for heating and 

cooking has contributed to poor air quality in Georgia, making it a major public health concern. The 

capital Tbilisi ranks high among European cities for air pollution and is consistently identified as having 

significant small particulate matter (PM2.5) pollution problems, which is linked to respiratory and 

cardiovascular disease. This exposure has translated into one of the highest mortality rates from air 

pollution in the World Health Organization (WHO) European Region. According to WHO, 21 percent of 

total burden morbidity and 25 percent of deaths in Georgia are caused by avoidable adverse 

environmental impacts,2 and 12,362 people die3 annually as a result of the harmful effects of the 

environment on human health. This includes 172 from infectious diseases, 11,660 from 

noncommunicable diseases, and 530 from injuries and traumas. While Georgia has made progress to 

address local air pollution over the past decades, the persistence of the issue underscores the need 

for a low-carbon transition that massively scales low-carbon forms of mobility. 

Georgia has increased its GHG emissions reduction targets in line with commitments under the EU 

and Energy Community Accession Treaties. In 2025, the government increased its unconditional GHG 

emission targets under the NDC and Long-Term Low-Emissions Development Scenarios (LT-LEDS) from 

35 to 47 percent below 1990 levels, and with international support, to 55–57 percent below 1990 

levels by 2030. The government has translated its NDC goals into concrete policy actions in the 2021–

30 National Energy and Climate Plan (NECP). The NECP estimates the cost of the net zero transition at 

$22 billion, which equals two-thirds of Georgia’s 2024 GDP, with energy and transport being the key 

sectors for delivering deep emissions cuts. The NECP roadmap to achieve the 2030 targets over the 

next five years is clearly spelled out, yet precise actions toward achieving 2050 targets are still 

declaratory and lack a clear policy focus. Georgia has yet to establish the required implementation 

mechanisms and budget allocations to effectuate the actions outlined in the NECP until 2030. 

Despite Georgia’s trade exposure to the EU, the introduction of the Carbon Border Adjustment 

Mechanism (CBAM) is expected to have a limited impact on its exports. The CBAM, as currently 

proposed, is only expected to affect approximately 1 percent of Georgia’s current exports. But while its 

overall CBAM exposure is less severe than peers like Serbia and Ukraine, some sectors, such as iron 

and steel, may face competitiveness challenges due to their high emissions intensity. Others, such as 

fertilizer, show relatively low exposure despite being on the CBAM list, as their emissions intensity is 

close to the EU average, suggesting minimal impact on competitiveness (figure 1.6).  

Reaching energy independence, increasing RE generation, strengthening crossborder connectivity for 

exports, and promoting energy efficiency are core pillars of Georgia’s energy and climate strategy. The 

policy and regulatory framework for the energy transition is comprehensive and conforms with the 

requirements of the EU’s Third Energy Package and Energy Community. In line with higher GHG 

reduction targets, Georgia has increased its target for the share of RE in its final energy supply by 2030 

from 20 to 27.4 percent. These targets are further specified in share of electricity production, heating 

and cooling, transport, and stringent thermal efficiency standards for gas-fired power plants. 

Georgia’s significant RE potential offers an opportunity to power the low-carbon energy transition and 

become a net electricity exporter. With 74 percent supplied by hydropower and the remainder mostly by 

natural gas, electricity generation is relatively decarbonized. But with an installed capacity of 4.6 

gigawatts (GW), and total potential capacity for RE alone estimated at 25.4 GW, Georgia also has 

tremendous opportunity for low-carbon power generation and power export. The government has 

auctioned 1.1 GW of RE to private developers using contracts for difference (CfDs), with the goal of 

 
2 Berg, C, and Sturua, L. 2020. "The Critical Need for Enhancing the Research Capacity Regarding the Intersection of Air Pollution and Non-communicable 

Diseases in Georgia." Georgian Medical News 301: 178; WHO. The Global Health Observatory: Environment attributable disability-adjusted life years (DALYs) 

(%). https://www.who.int/data/gho/data/indicators/indicator-details/GHO/disability-adjusted-life-years-(dalys)-attributable-to-the-environment-(-). 

3 WHO. The Global Health Observatory: Environment attributable deaths. https://www.who.int/data/gho/data/indicators/indicator-details/GHO/deaths-

attributable-to-the-environment.  

https://www.who.int/data/gho/data/indicators/indicator-details/GHO/disability-adjusted-life-years-(dalys)-attributable-to-the-environment-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/deaths-attributable-to-the-environment
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/deaths-attributable-to-the-environment
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promoting the development of 11.6, 5.4, 5, and 3.5 GW of hydropower, wind, utility-scale solar, and 

rooftop solar, respectively. Georgia is well-positioned to be more than self-sufficient and fully 

decarbonized in electricity generation. This is also reflected in the Ten-Year Network Development Plan 

2024, which outlines the grid investments necessary to evacuate 5.7 GW of additional power reliably by 

2034 and includes increasing crossborder interconnection capacity with Türkiye. The NECP also outlines 

electricity exports to Romania via a submarine power cable to increase electricity security and exports. 

Figure 1.6: Georgia’s exposure to CBAM, compared to peer countries  

 
Source: World Bank’s WITS mirror data in 2022 

Note: Economic exposure= exports of CBAM products to EU (% of GDP); sector exposure = exports of CBAM products to EU as % of exports of CBAM 

products to world. 

 

Reducing Georgia’s dependence on imported oil products and natural gas would require a tangible 

shift in regulation and government strategy. Switching from gas to electricity and geothermal heat in 

the building sector would require Georgia to halt gas network expansion and change government 

incentives. Given the prevalence of affordable imported used internal combustion personal motor 

vehicles, it would need to develop a comprehensive phaseout strategy, an incentive framework for low-

carbon transport, and the construction of charging stations to reduce oil imports. In general, policy 

implementation in Georgia is hampered by the absence of implementing mechanisms, institutions, 

financial incentives, and enforcement. This is particularly so for energy efficiency, for which Georgia has 

adopted a comprehensive legislative framework but lacks an implementation mechanism and financial 

incentives apart from a renovation scheme for schools and kindergartens. 

1.3. Climate change, context, and physical impacts 

Over the past few decades, Georgia's climate has undergone significant changes. Average mean 

surface air temperatures have risen by nearly 2°C in the last 50 years,4 outpacing the global average 

increase of 1.1°C. Western Georgia has experienced a 5–15 percent rise in annual precipitation, while 

the eastern region has seen a similar decline. Drought, floods, hailstorms, landslides, and other 

extreme weather events have grown in frequency and severity, with drought affecting the east and 

landslides more prevalent in the west. The Greater Caucasus has also lost over 23.2 percent of its 

glaciers since 2000 due to glacial retreat, and the Black Sea's rising levels—at an annual rate of 2–4 

 
4 World Bank Group. Climate Change Knowledge Portal: Georgia Country Overview. 

https://climateknowledgeportal.worldbank.org/country/georgia/trends-variability-historical (retrieved August 2025). 

https://climateknowledgeportal.worldbank.org/country/georgia/trends-variability-historical
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millimeters—are causing coastal erosion (World Bank 2020). Batumi faces one of the fastest retreats 

along the Black Sea coastline, and the Colchis lowlands are threatened by saltwater intrusion. 

These climatic changes are increasing Georgia’s already high economic and social losses due to 

landslides, floods, drought, and wildfires, on top of high seismic risk. The impact of river flooding, flash 

floods, rockslides, landslides, and mudslides over the past few decades have been large, with more than 

152 lives lost, critical irrigation systems, agricultural facilities, and road infrastructure destroyed, and 

economic losses totaling more than $1.2 billion. During the last 40 years, dozens of villages have been 

abandoned or displaced due to landslides (World Bank 2019b). In 2023, debris flow in Shovi, Racha 

killed at least 32 people, affected more than 200, and damaged roads, bridges, and other critical 

infrastructure. The severe drought of 2000 affected almost 700,000 people (17 percent of the 

population), and its adverse effects reduced GDP by 5.6 percent. Fires are an increasing threat to forests, 

protected areas, and other vegetation resources, due to climate change and land use patterns. Georgia 

is also situated in a seismically active region, and while seismic risks will not increase with climate 

change, earthquakes can compound climate shocks and crowd out public prevention and recovery 

budgets. In 1991, a 6.9-magnitude earthquake affected Oni and Ambrolauri districts, causing mass 

destruction, killing 270 people, and leaving around 60,000 homeless. In 2002, a relatively low-intensity 

4.5-magnitude earthquake hit Tbilisi, causing seven fatalities, injuring 30, and creating a 

disproportionate $180 million in direct losses, demonstrating the high vulnerability of the building stock. 

People in Georgia are vulnerable to floods and drought. Nine percent of the population is directly 

exposed to a 100-year flood, and 19 percent is exposed to drought (figure 1.7). Among those exposed 

to floods, 12 percent are poor and 77 percent are vulnerable in at least two of the following dimensions: 

and financial inclusion. Among those exposed to drought, 12.1 percent are poor and 80 percent are 

vulnerable in at least two dimensions of vulnerability. People in Kakheti region are the most exposed 

to drought, and although it has the lowest poverty rate, 91 percent of the exposed population is 

vulnerable along other dimensions of vulnerability, such as financial inclusion and access to social 

protection. Climate-driven events, such as drought and floods, also threaten water quality, raising the 

risk of waterborne diseases. 

Figure 1.7: Exposure to drought and floods 

a) Drought      b) Flood 

 
Source: World Bank staff calculations, based on Georgia’s most recent household survey and hazards and methods from World Bank corporate scorecard 

indicators 

Note: The size of the dot reflects the share of exposed population in each region. 
 

Analysis carried out for this Country Climate and Development Report (CCDR) demonstrates the scale 

of exposure and risk to current hazards faced by Georgia’s transport, energy, and telecom 

infrastructure systems. The cumulative risk to transport infrastructure from multiple natural hazards is 

estimated at approximately $95 million per year: $78 million to damage to road infrastructure, and $17 

million to affected railway infrastructure. For roads, risks are driven by flooding, and rainfall-triggered 

landslides, while railways are only exposed to flooding (figure 1.8). The transport network in Gori, Khobi, 

and Zestaponi municipalities face the highest cumulative risk from the various hazards, at $5.1, 4.2, 
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and 4.2 million, respectively. All power and telecom sector assets—including transmission and 

distribution lines, power plants, substations, towers, poles, fixed interconnection points, and mobile 

towers—and dams are also exposed to seismic hazards. Pluvial flooding emerges as the second-most 

significant threat for these assets, with 47.9 percent of dams, 37.5 percent of telecom assets, and 

32.6 percent of power infrastructure exposed; 40.1 percent of telecom assets are exposed to both 

earthquakes and flooding, 12.6 percent face combined seismic and landslide risks, and 2.8 percent to 

all three hazards; 32.2 percent of power sector assets are exposed to both earthquakes and flooding, 

21.7 percent to both earthquakes and landslides, and 3.6 percent to all three. 

Figure 1.8: Hazard risk to Georgia’s transportation network 

a) Spatial distribution of the multiple hazard risk b) Relative contribution of each hazard 

type to the overall transportation risk 

 
Source: World Bank staff analysis 

Infrastructure disruptions caused by climate hazards have costly impacts beyond direct damage. For 

example, disruptions to digital connectivity infrastructure impose broader economic losses due to 

interruptions in essential services, while disruptions in the transport network can cause delays and 

reduce accessibility to essential services, such as health facilities, which can have life-threatening 

consequences. This becomes even more acute during disruptive events caused by natural hazards, 

when the number of health-seeking commutes increase.  

Going forward, Georgia will likely experience hotter and dryer summers, and more intense 

precipitation in the winter. Compared to the 1995–2014 baseline period, average summer 

temperatures are expected to rise by 1.4–4°C and winter temperatures by 0.5–3°C by 2050, 

depending on the scenario and global climate model (GCM) used. Summer precipitation may decrease 

by 0–30 percent and winter precipitation could increase by 0–20 percent, depending on the GCM. 

Different patterns are also projected across Georgia’s climatic zones. Western Georgia, with its humid 

subtropical climate, is likely to face more extreme weather events, such as heavy rainfall, flooding, and 

accelerated glacial retreat, while Eastern Georgia, with its continental and hot humid zones, is likely to 

experience intensified drought and greater water and heat stress. Adverse climatic changes in the east 

will be especially consequential, since the Kakheti region is the country’s agricultural basket, ranking 

first in nearly all agricultural crops produced in the nation. 

To assess climate change impacts on crops, livestock, hydropower generation, and labor productivity, 

warm/wet, dry/hot, and warm/dry scenarios were selected from the ensemble of GCMs used to build 

SSP-RCP pathways.5 These were selected to ensure representative variability in possible temperature 

 
5 The SSP-RCP framework combines Shared Socioeconomic Pathways (SSPs), which describe alternative global development trajectories, with 

Representative Concentration Pathways (RCPs), which describe different GHG concentration levels, to explore how socioeconomic futures and climate 
outcomes interact. From this framework, the CCDR uses only the RCPs and associated climate change impacts simulated by GCMs, since it uses Georgia-

specific socioeconomic development scenarios. 
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and precipitation changes (figure 1.9). The wet/warm scenario uses an optimistic GCM for SSP1–2.6; 

the hot/dry, a pessimistic GCM for SSP5–8.5; and the warm/dry, a GCM with very low precipitation 

under SSP3–7.0.  

Figure 1.9: Selection of climate scenarios used in this CCDR 

a) Precipitation anomalies  b) Temperature anomalies 

  
Source: World Bank staff calculations, based on data from the Climate Change Knowledge Portal  

 

The agriculture sector already suffers from degraded soils, and this will worsen with climate change. 

Agriculture is based on a dual system of family holdings and commercial farms, with more than 90 

percent of the production concentrated within highly fragmented small-scale family holdings. The 

country has great potential for high-value annual and perennial crops, such as grapes, fruits, tea, citrus, 

vegetables, tobacco, and medicinal plants. But poor soils are prevalent, particularly in the east, where 

overgrazing and reduced precipitation have led to wind erosion, significantly reducing yield potential 

and increasing production costs. In many cases, lands lack the necessary irrigation to be productive or 

suffer from poor irrigation application, such as waterlogging and salinization. Soil erosion, 

desertification in the east, pollution, and salinization are growing problems that are compounded by 

extreme events and climate change. Land degradation trend analysis based on 20-year changes in 

vegetation conditions using the Normalized Difference Vegetation Index (NDVI) shows that Kvemo Karli 

and Kakheti regions are particularly likely to suffer from additional degradation pressures in the coming 

decades, and the countrywide share of degraded land will likely increase slowly from 24 percent today 

to 26 percent by 2050, as some regions experience improvements (figure 1.10). 

Figure 1.10: Baseline and predicted degraded areas, based on historical trends in vegetation condition, 

all land cover 
a) Baseline (2020)    b) No action scenario (2050) 

 
Source: World Bank staff analysis  

Note: Land vegetation health status is derived from comparison to NDVI mean and standard deviation within each land use and land cover type. 
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Despite the climate resilience of Georgia’s grape varieties, the viticulture sector is at risk. Despite 

Georgia’s grape varieties—particularly the commercially dominant Saperavi and Rkatsiteli—being 

notable for their heat resilience, they remain vulnerable to a multitude of other climate extremes (World 

Bank and FAO 2022). Hotter temperatures in the summer are already causing heat stress, reducing 

the acidity and quality of grapes at harvest (Cola et al. 2022), while hotter, drier summers are increasing 

the susceptibility of vines to drought. Humidity and excessive rain in late spring have contributed to the 

vulnerability of untreated vines to diseases like mildew, while temperature volatility in early spring is 

leading to postbudbreak freeze injury. The biggest risk yet comes from hailstorms,6 which caused the 

loss of more than 20 percent of the harvest in 2012, 2021, and 2023.7 

Georgia’s livestock sector is increasingly exposed to climate-related risks, threatening animal health 

and productivity. Rising temperatures, prolonged drought, and more frequent extreme weather events 

are expected to reduce pastureland availability, particularly in the east. Heat stress and water scarcity 

can impair animal growth rates, reproduction, and milk yields, while exacerbating the spread of disease. 

Land degradation due to overgrazing and soil erosion will further undermine pasture productivity. An 

analysis for this CCDR projects average annual losses of 2–9 percent in the wet/warm and hot/dry 

scenarios by 2050, respectively. Losses are expected to be higher in the west due to the higher 

proportion of milk production, which is most sensitive to extreme temperatures than meat production.8 

Rainfed agricultural systems, which sustain 89 percent of Georgia’s cropland area, are the most 

vulnerable and could suffer a 30 percent loss in production in 2050 in a hot/dry scenario. Conversely, 

crop yields could increase by 10 percent under an optimistic wet/warm scenario, thanks to increased 

rainfall. But this could be hampered by higher soil degradation due to increased flooding and landslides 

and an increase in diseases caused by flooding. Subsistence farmers, who represent more than half of 

the people working in agriculture and are predominantly women and older people, would feel these 

impacts most severely. 

Climate change will affect water resource availability and distribution, with high impacts for the 

irrigation and hydropower sectors. Georgia has 14,000 cubic meters of surface water per capita, 

compared to the European average of 9,300 cubic meters (MEPA 2019). But despite this wealth in 

water resources, they are not evenly distributed; rather, they are mostly in the west, where river 

streamflow is three times larger than in the east. Their availability is also highly dependent on the 

seasons. River flows depend on snowmelt, especially in Eastern Georgia, and will be highly affected by 

climate change. Preliminary results indicate up to 60 percent losses in 2050 for irrigated agriculture 

production and up to 20 percent for hydropower production under a hot/dry scenario, while a wet/warm 

scenario could increase both irrigated crop and hydropower production by 20 percent by 2050 (figure 

1.11). But even in the wet/warm scenario, irrigated crop production would go down in the Kakheti 

region in the east.  

Climate change will affect tourism, which represents 36 percent of Georgia's goods and service export 

revenues. Tourism is a vital sector, contributing 7.1 percent of GDP and attracting approximately 6.5 

million visitors per year. Key attractions include Tbilisi, visited by 53 percent of tourists, the Adjara 

region's seaside resorts, which attract 37 percent of visitors, cultural heritage sites, and ski resorts. 

Climate change poses substantial risks to the sector, through reduced snow depth and shorter ski 

seasons at lower-altitude resorts, increased frequency and severity of storms, and coastal erosion that 

 
6 Rural Development Agency. Programs archive: Measures to be taken in order help to farmers affected by the hailstorm in the Kakheti region on September 

17, 2023. https://www.rda.gov.ge/en/programs/kakheti-hail; Dobordjginidze, E. 2021. “Kakheti Locals to Receive GEL 11 Million for Grapes Damaged by 
Hailstorms.” Georgian Public Broadcaster, September 2. https://1tv.ge/lang/en/news/kakheti-locals-to-receive-gel-11-million-for-grapes-damaged-by-

hailstorms/ (accessed August 2025). 

7 State Program for the Promotion of Georgian Wine. https://wine.gov.ge/En/ (annual reports and harvest data, accessed August 2025). 

8 Please note that losses are very sensitive to assumptions about cow breeds. The cattle in Western Georgia are local autochthonous breeds, which are 
more resistant to extreme heat than the Holstein found in Europe, for example. However, the CCDR analysis did not have enough information about cows 

in Georgia to make a distinction between cows in the west and east of the country.  

https://www.rda.gov.ge/en/programs/kakheti-hail
https://1tv.ge/lang/en/news/kakheti-locals-to-receive-gel-11-million-for-grapes-damaged-by-hailstorms/
https://1tv.ge/lang/en/news/kakheti-locals-to-receive-gel-11-million-for-grapes-damaged-by-hailstorms/
https://wine.gov.ge/En/
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diminishes beach areas. These risks will persist and worsen, as rising sea levels, intensifying storms, 

and higher temperatures further affect tourism. Firms in the sector interviewed for this CCDR are also 

worried about reduced accessibility to tourist sites, due to an increased frequency in disruptions on 

rural roads by floods and landslides. 

Figure 1.11: Climate change impacts on crops and hydropower under three climate change scenarios 

a) Irrigated crop production b) Rainfed crop production 

  

c) Hydropower  

 

Source: World Bank staff analysis, using the PyWR model 

 

Climate change will also affect labor productivity, notably in the agriculture sector. Extreme heat has 

important implications, especially for workers who spend most of their time outside. Under a hot/dry 

scenario, regions that rely heavily on agriculture, such as Samegreto-Zemo-Svaneti or Kakheti, could 

lose up to 3.4 percent of labor productivity by 2050.  

Georgia’s trade of goods with other countries could also be affected, both by climate change and 

infrastructure disruptions along the MC. Of the total imports of goods, an estimated 38 percent come 

from countries with high climate risks. Products intended for intermediate consumption are more 

exposed, with 77 percent of intermediate consumption imported from high-risk countries, while only 29 

percent of final consumption products come from high-risk countries. The 15 most-exposed imported 

products include energy, agricultural, construction, and health-related products. Source countries at 

risk include Armenia, Azerbaijan, Türkiye, and Ukraine. An analysis of the resilience of supply chains 

along the MC also reveals that Georgian railways are a hotspot for climate vulnerability due to high 

exposure and vulnerability to floods. Disruptions in Georgian railways can significantly impact 

households in MC countries ($5 million for a one-week disruption) and trade partners, with a potential 

$30 million loss for European countries if Georgian rails are disrupted for four weeks. 
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2. Climate commitments, policies, and capacities 
 

 

 

 

 

 

 

2.1. Legal and institutional framework 

The drivers for climate action in Georgia are aligned with international commitments, EU regulations, 

and growing awareness of adaptation risks. The legal basis for climate change policies and actions is 

built on national environmental and sectoral laws, as well as commitments to the United Nations 

Framework Convention on Climate Change (UNFCCC) and other international agreements. The Ministry 

of Environmental Protection and Agriculture (MEPA) plays a central role in developing national climate 

change policies, coordinating adaptation and mitigation efforts, overseeing the implementation of 

international climate agreements, and integrating climate considerations into national development 

strategies. Other ministries, especially the Ministry of Economy and Sustainable Development (MoESD), 

also have climate-related responsibilities. 

Table 2.1: Key climate strategies and policies for climate action 

Year Strategy/policy Law and legislation 

2014  Environmental Law 

2015  Air Protection Law 

2017  Ratification of the Paris Agreement 

2018 Energy Efficiency Action Plan  

2019  Law of Georgia on Promotion of Production and 

Use of Energy from Renewable Sources 

2020 Climate Change Council Energy Efficiency Law 

2021 NDC Update, Climate Change Strategy and Action Plan  

2022 National Environment Action Plan   

2023 LT-LEDS, Air Quality Plan  

2024 NECP  

Under development NAP Climate Change Law 

Source: Climate Change Legislative Actions Database 

 

Key aspects of delivering on climate actions include organization, planning, public finance, 

subnational governments/SOEs, and accountability. Georgia continues to articulate its commitment to 

climate action through various documents, strategies, institutions, and laws (table 2.1). Its 2021 

updated NDC sets out mitigation targets for 2030 (35 and 50–57 percent below 1990 levels for 

domestic total GHG emissions, and total GHG emissions in case of international support, respectively). 

The Climate Change Strategy and Action Plan operationalizes the country’s climate change goals, the 

LT-LEDS outlines the long-term emission reduction pathways, and the NAP (currently under 

development) seeks to help respond to climate risks. The Climate Change Law, also under 

development, aims to strengthen the legislative framework for climate action. A Climate Change 

MAIN MESSAGES 

 

Georgia’s key institutional capabilities for delivering effective climate mitigation and 

adaptation actions are still emerging. 

 

While progress has been made, the areas of organization, planning, public finance, 

subnational governments/state-owned enterprises (SOEs), and accountability can be 

strategically strengthened. 

 

Completing the national adaptation plan (NAP) will be a key step toward increasing 

investments in adaptation and implementing appropriate policy reforms. 

 

https://unfccc.int/sites/default/files/NDC/2022-06/NDC%20Georgia_ENG%20WEB-approved.pdf
https://unfccc.int/sites/default/files/NDC/2022-06/NDC%20Georgia_ENG%20WEB-approved.pdf
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Institutional Assessment benchmarking exercise suggests that these strategies and laws are largely 

emerging in the Georgian context (box 2.1). A key gap is clarifying whole-of-government roles and 

responsibilities for climate mitigation and adaptation. Targeted measures in each of the pillars should 

help enhance outcomes, particularly for strengthening adaptation and resilience (A&R) prioritization 

and implementation, which are lagging. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Environmental and social impact assessments in agriculture increasingly consider climate risks and 

land tenure, but progress is uneven. The digitized land cadaster system provides essential data on 

ownership and use, but there are gaps, especially in rural and mountainous areas. The integration of 

climate-relevant data—such as soil quality and flood risk—remains limited, reducing the effectiveness 

of environmental and social impact assessments. Fragmented institutional coordination, inconsistent 

enforcement, and other government challenges hinder the alignment of tenure security with climate 

adaptation, and vulnerable groups, including women, ethnic minorities, and smallholders, remain at 

risk as links between tenure and adaptation are not systematically addressed. To remedy this situation, 

Georgia must expand cadaster coverage, refine tenure metrics, integrate comprehensive climate data, 

and ensure land laws support climate adaptation. 

2.2. Strengthening technical and institutional capacity  

The Climate Change Council, established in 2020, serves as an advisory body to the government to 

make coordinated decisions on issues related to climate change. The council is made up of ministers 

from various economic, social, and cultural sectors that are relevant to climate change and is chaired 

by the Minister of Environment Protection and Agriculture. Sectoral ministries—such as MoESD, the 

Ministry of Regional Development (MRD), Ministry of Infrastructure (MoI), Ministry of Health (MoH), 

Ministry of Education, Science and Youth (MoESY), and Interior Ministry—and their subordinate 

agencies play a critical role in integrating and implementing climate-related objectives into sectoral 

Box 2.1: Climate Change Institutional Assessment in Georgia 

Overall, Georgia demonstrates an emerging set of institutional capabilities for climate action (figure 

B2.1.1). The country has taken several measures to strengthen its organization and plan for climate 

action. But the NAP remains under development, and its Climate Law under deliberation. In the public 

finance pillar, climate budget tagging has been implemented for line agencies, representing over 80 

percent of expenditures. Closer analysis within the maturity levels—nascent, emerging, and 

established—suggests several areas with critical gaps, notably around climate adaptation. Some of 

the areas identified as nascent suggest opportunities to strengthen policies and practices in targeted 

areas for enhanced climate action, even if at the awareness-building stage. 

Figure B2.1.1: Georgia Climate Change Institutional Assessment results 

 
Source: World Bank Climate Change Institutional Assessment 
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policies, plans, and actions. But there is a lack of clarity in Georgian legislation regarding the roles and 

responsibilities of these institutions with respect to climate change. 

Although Georgia does not yet have a long-term adaptation strategy or plan, MEPA, is working with 

the Green Climate Fund on developing a National Adaptation Strategy and Action Plan. In September 

2024, the government submitted for adoption to Parliament amendments to the Law on Environmental 

Protection, establishing the framework for a monitoring, reporting, and verification (MRV) system. The 

amendments set out various sectoral agencies’ obligations to provide data for the MRV system. Specific 

regulations will be developed to define the detailed operation of these systems. A key challenge remains 

in ensuring that all strategies provide a clear line of sight to revenue, expenditure, and regulatory 

measures for realization. 

Georgia has implemented climate budget tagging as a way to ensure that climate change 

considerations are integrated into public expenditures. In 2023, the Ministry of Finance (MoF) 

introduced a climate change budget tagging mechanism for budget programs/subprograms in its e-

Budget system to align public spending with its key priorities for climate action. The National Bank of 

Georgia (NBG) has prepared a climate-related risk radar report for the economic sectors and its possible 

implications for the finance sector. The MoF has made some efforts in recent years to assess climate-

related fiscal risks and dedicate attention to climate in public investment management. Sustainable 

public procurement provisions are written into law and set to become effective in 2025. The authorities 

have also established several budgetary instruments—such as a contingency budget and reserve 

funds—to meet the costs of disasters and climate shocks and/or provide fiscal support to households 

and farmers. 

Local governments are mandated to consider disaster risks in their spatial planning, but there are no 

legal mandates for SOEs. Subnational governments are represented in the Inter-Agency Council on 

Climate Change by the chair of the Coordinating Group of Municipalities Signatory to the Covenant of 

Mayors. The council has its own advisory body—the Coordination Team of the Covenant of Mayors—

which comprises local government representatives, including from municipalities that are signatories 

to the Covenant of Mayors. But many municipalities lack sufficient funding and technical capacity to 

independently design and implement large-scale climate initiatives. There is no legal requirement 

mandating SOEs to integrate climate change considerations.  

Georgia has no independent oversight institution for reviewing climate action and climate change 

policy effectiveness. The legal framework does not explicitly mandate or consistently provide for 

independent expert advice on climate change in a formal, institutionalized way. Parliamentary oversight 

is irregular and there is no dedicated climate change committee. The Supreme Audit Institution has not 

made climate action a focus of its activities. 

2.3. Private sector readiness 

Georgia’s private sector faces several barriers that are holding back climate investments. Based on 

two private sector workshops focused on climate-related challenges and opportunities around energy, 

agriculture, water, and finance (Grigorian et al. 2023; World Bank 2023), the factors summarized here 

are critical barriers to climate-related private investment. 

Climate awareness and adoption of green managerial practices are both low in Georgian firms, which 

are also hesitant to adopt green tech. Georgia is below the ECA and global averages on percentage of 

companies spending on research and development (R&D) and innovation (World Bank 2023).9 In 

 
9 Only 12.9% of firms in Georgia reported expenditure on R&D in 2022, compared to 21.3% in ECA and 18.4% globally. Similarly, only 16.6% introduced 

process innovation between 2020–22, compared to 20.1% in ECA and 18.9% globally. 
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particular, Georgian firms’ adoption of green technologies is low (figure 2.1a) and good-quality green 

management is rare (figure 2.1b). Among comparable peers—Azerbaijan, Bulgaria, Czech Republic, 

Hungary, North Macedonia, Serbia, and Slovenia—Georgia ranks in the bottom three across different 

dimensions of green management, such as strategy, responsibility, monitoring, and targeting (World 

Bank 2023). Firms across sectors have noted limited interest in low-carbon innovations and tend to 

perceive green technologies as risky investments. This is despite electricity outage being a significant 

constraint for Georgian firms,10 and modest increases in energy efficiency among inefficient firms 

yielding substantial energy efficiency gains.11 Rather than view climate change as providing new 

business opportunities, firms perceive it as a cost or administrative burden and have allocated scant 

resources to capitalize on transition opportunities or strengthen operational resilience.  

Figure 2.1: Green technologies and practices adopted by Georgian firms 
a) Share of firms (%)  b) Technologies and practices adopted (%) 

 

Source: World Bank Group 2023 

 

Limited climate-related expertise and capacity hinder the effective reporting of environmental, social 

and governance (ESG) and decarbonization measures, which in turn discourages climate financing. 

Skills gaps are perceived as a significant barrier, hindering ESG policy implementation in the private 

sector. Only 15.2 percent of Georgian firms monitor carbon dioxide emissions, which is below the ECA 

average of 17.2 percent (World Bank 2023). Though the MoF’s Service for Accounting, Reporting and 

Auditing Supervision has outlined a phased approach to adopting sustainability reporting standards 

that are aligned with the EU's Corporate Sustainability Reporting Directive, progress is slow and remains 

at a nascent stage. Financial institutions report difficulties in assessing green investment alignment, in 

large part due to their clients’ lack of expertise in collecting and reporting ESG data (see section 4.3.2). 

 

 
10 According to the firm-level adoption of technology survey, 96% of Georgian firms reported being affected by power outages in 2021, while World Bank 
(2023) reported a lower but still high share (42%), which is higher than the ECA average (28%) and slightly lower than the global average (47%). In line 

with these figures, 37% of Georgian firms identify electricity as a major or severe constraint for doing business, higher than both the ECA (27%) and global 

(30%) averages. Unsurprisingly, the share of firms that own or share electricity generators is also higher in Georgia (32%) than in ECA (17%) and globally 

(30%). 

11 Modest increases in energy efficiency in inefficient firms could reduce aggregate energy expenses and carbon emissions by 50% (World Bank Group 

2023).  
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Proactive engagement, capacity building, and targeted incentive measures are needed to boost 

private sector readiness and actions. Georgian firms report a latent demand for targeted financial 

incentives promoting decarbonization investments. For example, there is growing awareness of energy 

efficiency opportunities for building and construction, but firms have not been able to access them due 

to insufficient knowledge and expertise and a lack of explicit incentives, including ones related to 

financing. And while climate impacts are visible in the agriculture sector, a lack of education and low 

digital literacy among smallholder farmers, alongside structural issues such as land fragmentation, 

constitute significant investment barriers (see section 4.3). In the hydropower and other sectors, the 

risk of negative social and environmental impacts, combined with insufficient local stakeholder 

engagement, has often led to strong resistance to new projects from local communities.12 To increase 

social acceptance, future hydropower development must incorporate inclusive planning, transparent 

decision-making, robust safeguards for people and ecosystems, and tangible benefits, such as job 

creation and local economic development. Education, firm-level support, capacity building, and 

stakeholder engagement programs can also facilitate private sector initiation into climate-aligned new 

practices and investments.13 

Across the board, political instability, constrained access to capital, and an inadequately educated 

workforce are major obstacles for Georgian businesses, hampering private sector climate action. 

When asked about the biggest obstacles to doing business in Georgia, the top three answers given by 

firms (out of 15 options) were: political instability, inadequately educated workforce, and access to 

finance, with 28, 23, and 17 percent, respectively (World Bank 2023). Inadequately educated 

workforce has increased in significance over recent years (figure 2.2). These external and structural 

constraints contribute to Georgian firms’ hesitancy to engage in climate-related investments and 

practices. Building a skilled labor force by investing in better education and training can lead to 

significant gains in efficiency, productivity, and competitiveness, and increase climate action. 

Figure 2.2: Obstacles for the business environment perceived by firms in Georgia, 2008–23 

  
Source: World Bank 2023  

Note: The figure shows the top three obstacles identified by firms in 2023. 

 

Structural issues associated with price incentives and climate-related institutional and regulatory 

framework also constrain private sector actions. A critical binding constraint to greening the private 

sector is that electricity and gas prices are relatively low, discouraging the adoption of clean 

technologies and more efficient energy use. But a 1 percent electricity price increase is associated with 

a 0.9–1.3 percent reduction in electricity consumption and about 1–1.5 percent rise in electricity 

 
12 A survey of private investors and commercial financiers conducted for Grigorian et al. (2023) found that 82% of investors consider environmental and 

social risk factors to be a dealbreaker for RE projects.  

13 Policy measures can also include targeted firm-level support and facilities, such as project preparation and risk-sharing, based on due additionality 

analysis and targeting genuine market failures.  
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efficiency (World Bank Group 2023). And though the authorities have made progress in harmonizing 

the legislative energy efficiency framework to align with EU legislation and standards, implementation 

remains a challenge. Compared to its regional peers and aspirational countries, there is still 

considerable room for improvement in Georgia’s institutional and regulatory environment to green the 

economy (figure 2.3).  

Figure 2.3: Georgia’s energy efficiency and RE regulatory frameworks, compared to regional peers and 

aspirational countries 

 

Source: World Bank staff calculations, based on data from Regulatory Indicators for Sustainable Energy and World Bank 2023  

Note: I&M = incentives and mandates. 

2.4. SOEs and ongoing reforms  

SOE participation in the Georgian economy has declined steadily but remains strong in climate-

relevant sectors. Between 2006 and 2023, the share of business sector value added from SOEs fell 

from 22 to 4 percent. But they still have a significant representation among medium and large 

enterprises, a sector that accounts for 70 percent of value added.14 SOEs play a particularly important 

role in utilities, including electricity, water supply, oil and gas, and telecommunications. Although the 

wave of privatizations between 2004 and 2010 significantly decreased the number of SOEs, they still 

account for 17 percent of large enterprises and 19 percent of medium-sized ones (Grigorian et al. 

2023). According to the World Bank Business of the State (BOS) database, the presence of BOS15 in 

Georgia’s carbon-intensive sectors is heavily concentrated in transport, energy, and agriculture. Georgia 

records the second-highest share of BOS in the transport and storage sector among comparable ECA 

countries, with 43 percent of firms (26 percent in terms of sectoral value added). This places Georgia 

below Kosovo and above Türkiye, which record 69 and 39 percent of firms, respectively (figure 2.4).  

Given the strong role of SOEs in Georgia’s climate-relevant sectors, fostering innovation through 

public-private collaboration and maintaining a level-playing field are crucial for an efficient 

decarbonization. Between 2019 and 2020, authorities developed a SOE strategy aimed at defining 

clear ownership rationale, describing the relationship between the government and SOEs, promoting 

competitive neutrality, and implementing stricter corporate governance standards. By advancing fair 

competition and encouraging partnerships between SOEs and private firms, Georgia can nurture a 

dynamic, innovation-driven ecosystem that deliver benefits to consumers while accelerating the low-

carbon transition. Competition and transparency create incentives for all market actors to invest in cost-

effective and innovative decarbonization solutions. Reform efforts are already underway in several pilot 

 
14 Data from National Statistics Office of Georgia.  

15 BOS refers to all businesses owned by the state with a holding larger than 10%, both directly or indirectly, whereas SOEs are often companies where the 

state has a controlling stake. In Georgia, 81.5% of BOS have 100% state ownership, and 10.34% of BOS have 50–99% state ownership.  
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SOEs, including Georgian State Electrosystem (GSE) and Georgian Railways (GR), and steps are being 

taken to introduce sustainability reporting in select SOEs. In the energy sector, Georgia is in the process 

of finalizing the unbundling. The key challenge now is to sustain momentum, ensure consistent 

implementation across sectors, and embed climate objectives into the broader SOE reform agenda. 

Figure 2.4: Share of BOS in carbon-intensive sectors, by economic activity, in comparable ECA countries 

 
Source: World Bank BOS Database 
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3. Policies and investments to address climate and 

development challenges in key sectors 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1. Net zero pathways for the energy system 

An integrated energy system model was used to analyze decarbonization pathways for Georgia’s 

energy system. Applying the TIMES model, the analysis evaluated the sectoral transitions necessary to 

achieve emission reductions by simulating least-cost energy system transformations under varying 

economic and technological conditions, assessing the impact of different policy interventions and 

external conditions on emission trajectories and energy system costs. Three primary scenarios were 

developed (box 3.1), outlining the implications of different policy choices, considering resource 

availability, fuel price trajectories, and technology cost assumptions. Sensitivity analyses for electricity 

trade, gas pricing, and climate change impact on hydro generation were performed to stress-test the 

outcomes (boxes 3.2–3.4). The assumptions on economic indicators are aligned with nonenergy 

sectors (section 3.2) and chapter 4’s economic scenarios, ensuring overall consistency. 

Georgia is in the enviable position of having some time before it has to aggressively cut GHG 

emissions, allowing for a well-thought-out policy and implementation framework to limit emissions 

and energy consumption growth and transition to RE. While energy emissions keep growing until 2050 

under SPS, they peak in 2035 under NZE (figure 3.1) and UTP. Total energy-related GHG emissions are 

reduced by 70 percent under UTP and 89 percent under NZE in 2050, compared to 1990. Under SPS, 

they increase by 30 percent by 2050 but remain below 54 percent of 1990 levels, meeting the NDC 

target of a 47 percent reduction. This section outlines the key fuels, target sectors, and technology 

MAIN MESSAGES 

 

A net zero strategy would reduce total energy system costs at limited additional investment 

compared to a scenario with no emissions target, bringing energy security and climate 

resilience. 

 

Georgia has three key advantages—negative land use, land use change, and forestry 

(LULUCF) emissions, a highly decarbonized power sector, and significant unexploited RE 

potential—which give it time and space to craft a well-thought-out net zero policy and 

implementation framework. 

 

The transition requires installed power generation to at least double through hydropower, 

wind, and solar, and related grid infrastructure and storage, to replace oil and natural gas in 

transport and buildings. 

 

The power expansion under the net zero economy scenario (NZE) would positively impact job 

creation, with a 21 percent increase in quality jobs in electricity compared to the stated policy 

scenario (SPS). 

 

Buildings across all sectors account for the largest share of emissions, and full renovation 

carries fewer investment needs than other sectors, making them a top priority for immediate 

action.  

 

Targeted investments are needed in the transport sector to safeguard roads and railways 

against flooding and landslides and avoid costly interruptions, particularly in the MC. Forest 

restoration can bring large benefits in terms of avoided landslides risks. 

 

Policy reforms and investments are also needed in energy, telecom, and hospitals to 

increase infrastructure resilience to shocks. 

 

Adaptation investments in irrigation modernization and climate-smart agriculture (CSA) 

would significantly reduce climate change impacts on crop production, while adding storage 

through hydropower dams under NZE would increase crop production at no additional cost. 
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choices to decarbonize the energy sector further and position Georgia as a leader for the RE age as a 

basis for a low-carbon economy.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Energy sector and total emissions, 2025–50  

 
Source: World Bank staff calculations, using the SiSePuede and TIMES Georgia models 

Georgia has three key advantages when it comes to decarbonizing the energy sector: negative LULUCF 

emissions, a highly-decarbonized power sector, and significant unexploited RE potential. Negative 

LULUCF emissions of 5.197 million tonnes of carbon dioxide equivalent (MtCO2e) (see section 3.2) 

allow for a remainder of 4.15 MtCO2e in 2050 under NZE (or 8.39 MtCO2e under UTP), permitting 

Georgia to continue to use 0.12 million tonnes of oil equivalent (Mtoe) of natural gas in pipeline 

transport and compressed natural gas (CNG) buses in 2050. It can also build on its highly decarbonized 

power sector (74 percent RE), increasing renewable electricity and heat by developing its RE potential 

Box 3.1: Main scenarios 

Stated policy scenario (SPS): Based on the NECP, the SPS projects future GHG emissions based on 

existing policies and measures, evaluating how GHG emissions will evolve until 2050 if the 

government implements the NECP policies. It is similar to UNFCCC’s existing measures scenario.  

Net zero economy scenario (NZE): Setting predefined GHG emission reduction targets in the energy 

sector to achieve net zero emissions by 2050, the NZE introduces demand reductions in industry and 

nonenergy sectors, and a mode shift in transport, in addition to the policies outlined in the SPS.  

Unconstrained technology pathway (UTP): The UTP does not set emissions targets or follow SPS 

policies. Rather, it identifies the least-cost technologies and energy sources to meet the demand by 

2050 and shows the difference in investment and effort levels required between developing the 

country purely on a least-cost basis or targeting net zero emissions. 

Note: SPS, NZE, and UTP do not model adaptation policies and climate impact. 

Sensitivity analyses were performed to stress-test the outcomes on: 

• Natural gas prices (box 3.2), evaluating the effect of an increase in natural gas price and its 

implications for energy security and competitiveness 

• Electricity trade (box 3.3) assessing the impact of enabling electricity import and export potential 

on Georgia’s energy system and decarbonization costs 

• Climate change impacts on hydropower production under a hot/dry scenario (box 3.4), 

assessing impacts on the energy mix and total system costs. 
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of 11.6 GW, 5.4 GW wind, 5 GW utility solar, 3.5 GW rooftop solar, and 0.42 GW geothermal heat to 

decarbonize transport and heat.16 

Increasing Georgia’s ambition to reach net zero by 2050 is possible, as NZE requires limited additional 

investment and reduces systemwide costs compared to the SPS. The modelling shows that increasing 

the ambition from SPS to NZE or UTP would come at limited increased investment costs and lower total 

system cost. While SPS would require investment of $32.6 billion until 2050 with total system costs of 

$123.4 billion, NZE and UTP would require investments of $37 billion in NZE and $35.7 billion in UTP 

but show reduced system-wide costs of $117.5 billion for NZE and 117.9 billion for UTP. The reason 

being that the adoption of more efficient technologies and efficient use of energy results in lower total 

system costs. The additional energy sector interventions would enable Georgia to decrease GHG 

emissions to 4.145 Mt CO2 eq for NZE and 10.861 Mt CO2eq for UTP by 2050 saving more than 12.61 

Mt CO2eq in NZ by 2050. This will result in a reduction of TFC by 1.4 percent (0.06 Mtoe) in NZE and 

an increase of 37 percent (1.53 Mtoe) in UTP respectively.  

Figure 3.2: Total investment and system costs 

a) Total investment costs                b) Total system costs 

 
Source: World Bank staff calculations, based on the TIMES model 

Note: Transmission grid costs are based on Georgia’s 10-year network development plan; discount rate = 6%. 

 

The NZE scenario requires major electrification efforts, while UTP delays it for cost reasons until 2045, 

and SPS continues to rely on natural gas and diesel as main energy sources. Under NZE, all sectors 

are electrified, necessitating a tripling of the installed capacity of power plants (figure 3.3). The UTP 

scenario, on the other hand, focuses on more cost-competitive technologies and has a lower rate of 

electrification, with natural gas remaining the dominant fuel source. And as the SPS scenario adheres 

to stated policies and measures, rather than investing in infrastructure and technology, natural gas and 

diesel continue to be the primary energy sources. But power sector investments are dwarfed by the 

needed investments in transport and buildings, which is why full electrification does not decisively 

impact total investment and system costs. 

A strategy that reaches net zero emissions by 2050 would achieve full energy security for Georgia. 

Under NZE, priority mitigation actions are phasing out oil and oil products in the transport sector and 

natural gas consumption in the building, power, and transmission sectors. This would result in a 77 

percent reduction in fossil fuel imports compared to SPS. Investments in power generation, 

transmission, and distribution need to focus on exploiting Georgia’s RE potential and ensure electricity 

grid availability, reliability, and resilience to deliver electricity for transport and heat. Expansion of the 

 
16 IEA. Georgia energy profile: Energy security. https://www.iea.org/reports/georgia-energy-profile/energy-security, IRENA Solar photovoltaic and wind 

potential assessment in Georgia, provided by MoESD, Rooftop solar potential assessment for four large cities in Georgia, World Bank, supported by ESMAP 



38 
Country Climate and Development Report: Georgia 

electricity sector also poses significant opportunities to increase interconnections and exports to 

neighboring markets to increase electricity security and stimulate economic growth.  

Figure 3.3: Energy flow across sectors under SPS and NZE, by 2050 

 
Source: World Bank staff calculations, based on TIMES model 

 

Georgia has a window of opportunity until 2030 to design an enabling environment for an 

economywide transition with increased NZE/UTP ambitions. The distribution of energy sector-related 

interventions to 2050 in all scenarios shows that key investments need to start from 2030, leveraging 

more mature technologies and reducing costs available after 2030. Georgia could use the next four 

years to improve its policy framework, amending the NECP and LT-LEDS to integrate the higher ambition 

of NZE/UTP; and develop implementing and financing mechanisms to ensure it can translate policies 

into action.  

3.1.1. More efficient and cleaner transport 

The transport sector will have to account for the largest share of GHG reductions, requiring a 

multipronged approach combining demand management and technology shifts.  

Demand management measures can maximize the impact of enhanced public transport supply. 

Economic growth has driven a rapid increase in motorization levels in the last two decades, from 65 to 

289 passenger cars per 1,000 inhabitants between 2003 and 2023.17 Such a rapid increase has been 

the main driver of growing emissions in the transport sector. Authorities in Tbilisi and Batumi are 

expanding public transportation services, investing in fleet renewal and dedicated space for the priority 

circulation of public transport lines. While continuing to improve service provision, local authorities can 

achieve further impact by also using pricing mechanisms—such as congestion charging and dynamic 

parking pricing—to internalize the negative externalities caused by an over-reliance on private cars, 

which include congestion, pollution, road safety, and disproportionate use of public space. Such policies 

could help increase the modal share of public transport to the 48 percent of total passenger-kilometers 

by 2050 envisioned by the NZE, as opposed to 42 percent in the SPS.  

Improving intermodal logistics is crucial to manage the continued growth in emissions from heavy 

duty vehicles, help maintain Georgia’s status as the pre-eminent logistics hub of the South Caucasus, 

and strengthen its role as an essential MC link. The number of heavy-duty vehicles registered in Georgia 

 
17 National Statistics Office of Georgia. Vehicles. https://automobile.geostat.ge/en/automobiles/rating (accessed April 2025). 

https://automobile.geostat.ge/en/automobiles/rating
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almost tripled between 2003 and 2023, due to growing freight transport activities. This caused a sharp 

increase in emissions from the road freight sector, underlining the need for more efficient rail and 

intermodal operations. The NZE envisions a 3 percent increase of rail modal share by 2050, compared 

to the current modal share, and a 7 percent increase compared to SPS. Structured in three phases over 

2023–27, the government of Georgia’s railway sector reform, launched in 2023, aims to improve the 

institutional and legal framework for rail transport. But rail operations are hampered by rolling stock 

shortages and insufficient commercial orientation in service delivery, which limits connectivity and 

operational efficiency across key destinations. Addressing these barriers is essential to improving the 

sector's overall performance and competitiveness. Enhanced periodic maintenance investments are 

also needed to ensure adequate operational performance of aging rail infrastructure. In the maritime 

sector, expanding throughput capacity in Poti and increasing rail intermodal connectivity in the short 

term, coupled with the holistic development of the deep-water port in Anaklia (including adequate road 

and rail hinterland connectivity) would bolster Georgia’s strategic positioning and send a market signal 

of predictability across the MC.  

Enhancing governance in the sector is crucial to reinforce private investor confidence. Logistics 

services face challenges in service quality, balancing formal and informal service delivery, and the 

breadth and depth of available services. A crucial area for improvement is the need for policy support 

to develop modern warehousing stock, especially in integrated logistics centers with multimodal (road 

and rail) connectivity and private sector participation. Crossborder logistics coordination, particularly 

along the MC, is affected by inefficiencies due to multiple nonintegrated border crossings, 

transshipments, and poor operator coordination. Implementing a unified corridor management system 

with a network of diversified logistics operators across the region, enhancing port operations, and 

investing in modern equipment would reduce delays and improve efficiency along the MC. The 

government can incentivize private investment through stable, long-term concession agreements with 

performance incentives for terminals, dry ports, and multimodal hubs, while guarantees could be used 

for strategic public-private partnerships (PPPs) where demand risk is high. It can also encourage joint 

ventures between SOEs and private logistics companies to develop value-added services, such as 

container stuffing, repackaging, and distribution hubs.  

Georgia’s vehicle fleet needs to accelerate its transition to electricity, largely substituting CNG, 

gasoline, and diesel across all vehicle segments. Under NZE, electricity accounts for 41 percent of 

passenger cars’ TFC by 2040 and 93 percent by 2050 (figure 3.4). Heavy trucks are also largely 

electrified, with electrification reaching 26 percent of heavy trucks’ TFC by 2040 and then growing 

rapidly to reach 77 percent by 2050. By 2050, electric vehicles (EVs) account for 98 percent of 

passenger cars, 94 percent of minibuses, 66 percent of buses, and 80 and 78 percent of light 

commercial and heavy goods vehicles, respectively.  

To meet these milestones, Georgia will require to introduce a range of policy actions to incentivize 

and facilitate consumer uptake of battery electric vehicles (BEVs). These could include differentiated 

vehicle taxation schemes based on environmental performance, such as a feebate schemes (a fiscally 

sustainable, self-funded approach to influence consumer choices) and regulatory requirements and/or 

incentives for the early electrification of high-use vehicles, such as taxis, shared vehicles, and company 

fleets.18 Detailed analytical work should be conducted to inform the design of these instruments. Clear 

and standardized technical requirements on charging infrastructure would also facilitate 

interoperability, user convenience, and long-term infrastructure planning, while introducing regulatory 

requirements would ensure a minimum availability of charging points in public, new, or renovated 

 
18 Vehicles with a high average annual mileage will benefit most from the lower operational expenses offered by EVs in comparison to internal 

combustion engine vehicles, more easily offsetting the higher upfront costs. Actions could include changes to the tax deductibility of corporate vehicle 
costs, progressively limiting the deductibility for nonzero-emission vehicles, and regulatory requirements for the electrification of fleets, complemented by 

enhanced financing for capital-constrained companies.  
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private garages, and ensuring pre-cabling for all new constructions and major building renovations 

would secure the ‘right to plug’.19 For heavy trucks, developing risk-sharing facilities and enhanced 

financing schemes can facilitate the transition to EVs, especially for capital-constrained small and 

medium enterprises, and mitigate equity implications. For charging infrastructure, government financial 

support could be aimed at facilitating private capital mobilization to increase deployment at scale—for 

example, by strategically channeling funding support through competitive tenders for charging point 

provision, under conditions that are attractive for the private sector, including sufficient tender 

durations. Such tenders could be designed in a way that bundle together high-demand and underserved 

areas, enabling cross-subsidization and increasing coverage.  

Figure 3.4: Changes in transport sector fuel consumption to 2050 

a) SPS scenario               b) NZE scenario 

 

Source: World Bank staff calculations, based on the TIMES model 

 

The technological shift in the transport sector requires spending on a combination of infrastructure 

investments and a renewal of the vehicle fleet. There is little difference in required transport 

investments between the scenarios, as they are mostly driven by capital expenditure on vehicle 

replacement (table 3.1). 

Table 3.1: Investment needs in transport 

Scenario/investment Vehicles Charging infrastructure 

SPS $26.61 billion $0.45 billion 

NZE $27.75 billion $1.10 billion 

UTP $27.75 billion $1.19 billion 

Source: World Bank staff calculations, based on the TIMES model 

 

3.1.2. Efficient buildings and heat 

Buildings across sectors account for 39 percent of reductions under NZE but are arguably complex to 

decarbonize. Total final energy consumption growth in the building sector is driven by natural gas and 

electricity in the SPS, 48.2 percent (0.65 Mtoe) and 17.2 percent (0.09 Mtoe) respectively and UTP 

with 36.7 percent (0.5 Mtoe) natural gas only. Under NZE, Georgia would have to reduce drastically 

natural gas consumption for heating and cooking in buildings by 84.8 percent (1.14 Mtoe), with an 

 
19 The right to plug refers to the right of any owner or tenant to install an EV charger for their own use without unnecessary administrative burdens, provided 
they meet reasonable requirements, such as building safety standards, parking space availability, and no significant alterations to the building’s 

appearance or esthetic (Rajon Bernard 2024). 
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estimated cost of about $0.6 billion. Decarbonizing the building sector requires a shift from natural gas 

to renewable electricity, enabling a switch to sustainable heating and cooking. This, in turn, requires a 

change in policy from financing the natural gas distribution network to supporting sustainable heating 

options, such as heat pumps, electric stoves, and geothermal heat. 

The bulk of reductions needed in energy consumption and GHG emissions in the sector are in 

residential buildings. Under SPS, energy consumption in the residential sector grows by 28 percent by 

2050, driven by natural gas (52 percent) and electricity (13 percent). The largest reduction for NZE is 

in natural gas consumption (87 percent) due to the switch to electrify residential heating by 2050. 

There are also end-use reductions in water heating (64 percent or 0.1 Mtoe), cooking (32 percent or 

0.04 Mtoe), and refrigeration (33 percent or 0.01 Mtoe). Under NZE, electric heat pumps account for 

86.2 percent of heating and 73.6 percent of hot water preparation. 

The commercial sector, which includes street lighting and crypto mining, is the second source of 

emissions reductions for buildings. Under SPS, energy consumption grows by 29.7 percent between 

2022 and 2050, due to an increase in natural gas consumption (31 percent or 0.07 Mtoe) and 

electricity (20 percent or 0.06 Mtoe). This is mostly driven by space heating (28 percent), office 

equipment (22 percent), water heating (18 percent), and cooking (16 percent). Consumption in crypto 

mining decreases by 74.7 percent, due to an assumed policy to minimize uncontrolled electricity use 

for crypto mining. Under NZE, electric heat pumps account for over 90 percent of heating, 43.1 percent 

of cooling, and 80.5 percent of hot water preparation by 2050 while liquefied petroleum gas replaces 

natural gas in commercial cooking. 

Residential, commercial, and public lighting, refrigeration, cooking, and other home appliances are 

fully replaced by high-efficiency appliances, including light emitting diodes for street and commercial 

lighting. Applying minimum energy efficiency standards and street lighting replacement programs will 

be crucial to ensure full penetration of efficient appliances until 2035. While the bulk of reductions 

comes from a fuel switch to RE, higher-efficiency appliances account for about 30 percent of emission 

reductions. Policy measures—such as point-of-sale rebate, tax credits for household purchase of 

certified energy-efficient appliances, and on-bill financing, which allows customers to pay for appliance 

upgrades through their utility bills over time—can facilitate residential appliance upgrades. 

The energy-efficient retrofitting of buildings and building code enforcement are both vital to limit 

energy consumption and minimize heating needs. Under both NZE and UTP, Georgia will need to 

improve thermal insulation characteristics in the building envelope. Energy efficiency can help decrease 

required investments in power generation and grids, diminishing the GHG footprint associated with 

their construction and manufacturing and freeing up capital for other investments. The key challenges 

are that the building stock is from Soviet times, lacks building owner associations, and is in urgent need 

of retrofitting, while an ongoing construction boom needs to be inspected to ensure it adheres to new 

building codes as high-efficiency materials are often not available in Georgia.  

Increasing the energy efficiency of buildings is already part of Georgia’s policy framework and 

conforms to the EU requirement to renovate 3 percent of public buildings annually from 2026. It will 

also have to conform to the revised EU RE Directive, which increases annual RE targets for heating and 

cooling by 1.3 percent each year and requires the inclusion of RE-based heating and cooling in local 

and regional city infrastructure planning. The government has started renovating schools and 

kindergartens but could now expedite the national building stock assessment and old building 

renovations. It could start a dedicated program to initiate the renovation of public buildings as soon as 

possible and create an incentive framework that includes measures such as a revolving fund for 

renovating private and commercial buildings. To pivot residents and homeowners toward sustainable 

options such as heat pumps, concessional loan programs (in collaboration with banks), income-
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qualified grant programs, rebates, or tax credits. Such efficiency measures can help the government 

achieve net positive returns over a 10–20-year timeframe and leverage the high job creation potential 

of RE, particularly in building retrofits, prioritizing.20  

 

 

 

 

 

 

 

 

 

 

3.1.3. Pipeline energy transmission and industrial production 

Oil and gas pipeline transmission to and through Georgia account for the third-largest share of sectoral 

GHG emissions. The aging gas pipeline infrastructure from Russia and Azerbaijan carries significant 

emissions of methane—a powerful GHG—and some sections require rehabilitation or full replacement. 

Replacing aging components with modern, leak-resistant materials and upgrading compressor stations 

and valves to minimize emissions contributes to climate change mitigation and enhances operational 

efficiency and profitability by conserving product loss. This is particularly important for pipelines serving 

as transit infrastructure. 

Industrial GHGs are at the bottom of sector emissions as Georgia’s Soviet industrial complex largely 

collapsed after 1990. Industrial TFC grows by 51 percent under SPS, based on growth in the 

nonmetallic mineral subsector (0.253 Mtoe), other industry (0.234 Mtoe), and food and tobacco (0.03 

Mtoe). Under NZE, electricity and coal consumption reduce significantly by 2050 due to energy 

efficiency measures. The highest energy reduction is achieved in the iron and steel Industry, with 94.2 

percent energy-efficient technologies by 2050. This is followed by the chemical, nonmetallic mineral, 

food, and tobacco industries, with 79.3, 86.5, 97.9, and 88.2 percent, respectively. 

3.1.4. Connecting the dots: delivering renewables from plant to prosumer 

Georgia needs to expand RE generation under all three scenarios, particularly under NZE, which would 

develop 60 percent of Georgia’s technically exploitable RE potential. Under SPS, it would need to 

nearly double existing capacity to 8 GW; under NZE, it would need to increase to 15 GW; and under 

UTP, to 10.5 GW. Hydropower dominates in all scenarios, ranging from 4.2–6.8 GW under SPS and 

NZE, respectively. Wind comes second, at 1.5–3.5 GW and solar, third, at 1.5–3.6 GW under SPS and 

NZE, respectively. To ensure supply security, Georgia will need 512 MW battery storage. All scenarios 

limit electricity imports to 1 percent of generation, or 193.6 gigawatt hours (GWh) under SPS and 365.2 

 
20 The International Energy Agency (IEA) estimates that $1 million invested in energy efficiency can create 10–15 jobs—more than in large-scale 
renewables—with about 60% of costs going to labor (IEA. Energy Efficiency 2020: Energy efficiency jobs and the recovery. 

https://www.iea.org/reports/energy-efficiency-2020/energy-efficiency-jobs-and-the-recovery).  

Box 3.2: Sensitivity analysis: natural gas prices 

Georgia imports natural gas, primarily from Azerbaijan (90 percent) and Russia (10 percent). As a 

transit country for piped natural gas from Azerbaijan to Türkiye and from Russia to Armenia, Georgia 

receives monetary fees and low-priced natural gas, and has negotiated long-term offtake agreements 

for commercial gas, shielding it from spot market price changes. 

The sensitivity analysis indicates that 20 percent cost increases for natural gas do not have 

significant impacts on residential energy consumption and technology choices. Natural gas 

continues to be cost-effective for residential consumption. Only thermal power generation becomes 

less competitive, with gas-fired plants reducing output by 100 megawatts (MW) under NZE. Positive 

impacts of higher gas prices are mainly visible in transport and industry, increasing electrification in 

UTP. By 2050, GHG emissions decline by 4.5 percent. Over 90 percent of these reductions are in the 

transport sector, where CNG vehicles are replaced by electric alternatives. 

Raising natural gas prices may not lead to achieving net zero targets but can meaningfully 

contribute to emissions reductions, promote electrification, and strengthen energy security by 

reducing reliance on imported gas. Georgia may wish to consider building underground gas storage 

for unused gas to ensure energy security in the case of pipeline transport interruptions. 

 

https://www.iea.org/reports/energy-efficiency-2020/energy-efficiency-jobs-and-the-recovery
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GWh under NZE. Supporting local manufacturing or assembling RE technologies could lower emissions 

further and boost domestic economic development and jobs. 

Expanding the power sector infrastructure comes at a comparatively moderate cost compared to 

transport sector investments. This ranges from $2.15 billion under SPS to $3.08 billion under UTP, and 

$4.4 billion under NZE. In all scenarios, the majority of investment is directed to developing hydro, wind, 

and solar energy generation. Hydropower accounts for 21, 39, and 20 percent of the investment and 

wind and solar, for 47, 38, 48 percent under SPS, NZE, and UTP, respectively.  

Georgia can attract private sector investment in RE by continuing to modernize its energy market. The 

electricity sector is transitioning from a partially deregulated system based on bilateral contracts or 

power purchase agreements (PPAs) to a wholesale energy market that is in line with EU energy sector 

regulations. While PPAs helped attract nearly $1.5 billion to energy projects from the private sector in 

2007–17, they became a source of contingent fiscal liabilities, and following International Monetary 

Fund advice, the government suspended new signings in 2017 (IMF 2024; Grigorian et al. 2023). In 

2022, Georgia shifted its RE incentive framework from PPAs to CfDs, which are linked to an hourly day-

ahead market price, and introduced capacity auctions. Two rounds of auctions, in 2023 and 2024, 

allocated 549, 272, and 265 MW for hydropower, wind power, and solar photovoltaic, respectively. 

Then in 2024, the government switched to a direct selection process, to receive proposals without the 

need for auctions based on price ceilings from the CfD auctions. The direct selection process came 

alongside more stringent requirements for CfD applications, including higher guarantees and additional 

procedural requirements. But the direct selection process is neither competitive nor transparent and 

should be replaced with auctions again. If the proposals received by the government materialize, 

Georgia is in good shape to reach its 2030 RE targets. 

To ensure electricity reliability and security, Georgia needs to retain 11 percent of thermal generation 

until 2035 and 2 percent until 2050 under NZE. This is particularly important during winter months, 

due to seasonal reductions in hydro availability, along with the inherent variability of wind and solar. 

But if energy storage technologies such as batteries advance significantly in performance and become 

more cost-effective, it may be possible to fully phase out thermal generation in the longer term. 

Geothermal power generation could provide additional firm capacity, but at very high cost. 

Georgia will need to improve planning to deliver the necessary RE capacity expansion. Hydropower 

planning would need to improve to enable the development of large additional hydropower generation, 

and Georgia will need to undertake comprehensive river basin assessments to ensure sustainability in 

its river systems (World Bank 2019). Large-scale wind and solar deployment will need proactive land 

use planning, sustainable material sourcing, and robust recycling systems to manage end-of-life 

products. Strategic spatial planning, including designating RE zones and coordinating grid 

infrastructure development—is essential to avoid grid congestion and asset underuse. A centralized yet 

adaptive planning framework, grounded in rigorous technical analysis, financial viability, and 

environmental and social safeguards, is crucial for unlocking the full potential of renewables and 

ensuring a just, reliable, and future-proof energy transition. 

Modernizing the power grid through grid digitalization and automation, decentralizing architectures, 

and advancing forecasting and control systems need to go hand-in-hand with generation additions. 

With the relatively lower-transmission grid development and digitalization requirements costing an 

estimated $0.4, 0.6, and $0.9 billion under SPS, UTP, and NZE, respectively, Georgia could enable real-

time balancing of supply and demand, enhance grid resilience, and support the integration of variable, 

distributed energy resources.  
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The integration of increased variable RE sources needs to be complemented by enhancing electricity 

system flexibility. The variability of solar, wind, and seasonal hydro would require the deployment of 

advanced energy storage technologies, such as battery energy storage systems, large reservoir 

hydropower, and improvements in system responsiveness, including enhanced frequency and reactive 

power control capabilities of all generation units. This would include developing cost-reflective ancillary 

services, a balancing market, and a robust legal and regulatory framework that is in line with Georgia's 

commitments under the EU Energy Community. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 3.3: Sensitivity analysis: NZE with electricity exports 

Accounting for the capacity needed under NZE, Georgia has 10 GW of RE potential that it could 

develop for export. Additional sensitivity analyses were conducted for NZE, allowing electricity exports 

to Romania and Türkiye. The results indicate that Georgia needs to increase installed capacity by 10.8 

percent and diversify its energy mix. This will require the addition of approximately 260 MW of biogas-

fired power generation, a 75 percent increase in battery storage capacity, the development of pumped 

hydro storage, and an increase in the use of run-of-river hydro resources, as Georgia would have 

already reached its maximum technical potential for wind and solar. Electricity exports would peak in 

spring and summer, driven by the greater availability of hydropower, and bottom out during winter. 

While electricity exports would reduce total systems costs by 4.8 percent compared to NZE, they would 

require a 9.3 percent increase in investment. And, while final energy consumption would decline by 

8.5 percent, the share of natural gas in domestic use would increase by 1.7 percent, facilitating the 

maximization of electricity exports. 

 

Box 3.4: Sensitivity analysis on climate change impact on hydropower generation under a 

hot/dry climate change scenario for NZE 

Climate change-induced variations in water availability pose increasing risks to hydropower reliability, 

requiring careful adaptation measures. The hot/dry scenario projects seasonal and annual variability 

in river runoff, with a 12.7 percent decrease in overall water availability compared to the historical 

(2016–22) average.1 Water availability increases in winter and spring in 21 and 17 out of 28 years, 

respectively; and decreases in summer in 21 out of 28 years. In fall, it decreases in all years. 

Although enhanced hydro availability in winter and spring offers potential cost savings, Georgia will 

need to make significant investments in storage, flexible generation, and demand-side efficiency to 

ensure reliable electricity supply. Under this sensitivity analysis, total installed generation capacity 

increases to 15,261 MW by 2050, driven by additional reservoir and run-of-river hydro capacity of 

500 and 395 MW, respectively. Power generation experiences year-to-year variation, with a net 

decrease of 151 GWh in 2050 compared to NZE, reflecting lower outputs from run-of-river and 

thermal power plants, which are partially offset by gains from reservoir hydropower plants (HPPs). 

Overall system costs decline marginally, but capital investment for additional reservoir and battery 

energy storage systems increase by up to 0.7 percent annually compared to NZE.  

The sensitivity analysis showed a shift in natural gas usage from the power sector to the residential 

sector, largely for heating during colder months. As a result, natural gas use TFC increased by 1.1 

percent, driven by minor increases in final energy consumption in the residential sector (+0.06 Mtoe), 

due to a shift from electric heat pumps to gas boilers, and in pipeline transport (+0.01 Mtoe). 

Conversely, the commercial sector shows a small reduction in energy use (-0.02 Mtoe) due to a shift 

in fuel types—for example, from liquefied petroleum gas to electricity. Although these shifts alter 

sectoral emissions profiles, total GHG emissions remain unchanged due to national emission caps.  

Georgia’s current generation expansion trends, which predominantly focus on run-of-the-river HPP, 

may experience lower resilience compared to NZE strategies. NZE investments rely on reservoir 

HPPs, wind energy, and battery storage solutions. Unlike run-of-the-river HPPs, reservoir HPPs offer 

higher control over water flow and energy production, making it more adaptable to changes in water 

availability due to climate variability. Wind energy and battery storage further contribute to energy 

security by offering alternative and sustainable power sources that can be integrated into the grid, 

ensuring a stable supply even during periods of low hydropower output. 
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Going forward, Georgia will need to align more volatile and uncertain hydropower production with 

internal demand projections that involve broad electrification, planned increases in electricity exports, 

and ambitious data center construction. In addition to the electricity needed to electrify the economy, 

there are plans to boost electricity exports to the EU and Türkiye, with a minimum capacity of 1.3 GW. 

In a scenario where Georgia establishes a regional data hub of approximately 0.6 GW, annual energy 

consumption in the datacenter market would be approximately 5.1 terawatt hours. Given the increasing 

uncertainty and volatility of hydropower production, future hydropower capacity planning requires 

careful monitoring of hydrological resources and climate trends and investment in adaptation 

measures, such as increased reservoir hydro, to counterbalance seasonal water availability. 

3.2. Decarbonization pathways for nonenergy sectors 

The SiSePuede model on an emission trajectory for nonenergy sectors21 demonstrates a potential 

saving of 4.2 MtCO2e under NZE, providing flexibility to continue critical fossil fuel uses in other 

sectors. SiSePuede is an open-source, robust modeling tool for emissions accounting, grounded in 

Eggleston et al. (2006) and IPCC (2019). The framework enables exploratory modeling of sectoral 

transformations and their impacts on emissions and demand. In the simulations used for this CCDR, 

SPS follows government strategy, while NZE maximizes possible transformations to achieve negative 

emissions by 2050 (figure 3.5). SPS includes improvements and increases in wastewater treatment, 

composting, biogas production and capture, waste-to-energy production, recycling, manure 

management, crop and livestock productivity, silvopastures, reduced agrifood supply chain losses, and 

a combination of reduced deforestation and enhanced reforestation. NZE increases these 

transformations and implements new technologies to reduce clinker, hydrofluorocarbons, 

fluorocarbons, perfluorocarbons, and nitrous oxide emissions, improves lime and fertilizer application, 

and expands sustainable grazing practices. Through these transformations, SiSEPUEDE projects 

nonenergy emissions to increase from the 1.18 MtCO2e baseline in 2022 to 1.71 MtCO2e under SPS 

and to decrease to -4.2 MtCO2e under NZE by 2050. 

Under SPS, Georgia needs investments of $1.8 billion until 2050, while under NZE, it needs $10 billion 

total. Under SPS, most capital investments are directed toward solid and liquid waste management, 

and NZE will require significant additional investments in industrial processes and livestock. These 

investments would generate positive net benefits of $2.1 billion under SPS, driven by reduced 

environmental pollution and technical savings, and $8 billion under NZE, driven by technical savings, 

consumer savings, increases in agriculture productivity, fuel cost savings, and avoided environmental 

pollution (figure 3.6).  

 

 

 

 

 

 

 

 
21 These include emissions from industrial processes and product use, solid waste management and wastewater treatment, and crop cultivation and 

livestock management; and emissions and sequestration related to land use conversions, deforestation, and afforestation. 
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Figure 3.5: Nonenergy sectors’ GHG emissions trajectories under SPS and NZE  

 

Source: World Bank staff calculations, using the SiSePuede model 

 

Figure 3.6: Costs and benefits of non-energy sectors’ emissions reductions ($, billions) 

 
Source: World Bank staff calculations, using the SiSePuede model 
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3.3. Pathways for adaptation 

3.3.1. Overview of progress toward adaptation in Georgia 

An A&R assessment for Georgia shows that it has taken many actions to increase resilience, but is 

still emerging on most dimensions of adaptation and resilience. It is relatively advanced on the 

foundations for resilience, ranking established for 50 percent of indicators, thanks to its growth and 

well-developed social protection system. But it lags in most other dimensions, particularly in managing 

financial and fiscal issues, for which 93 percent of indicators are either nascent (40 percent) or 

emerging (53 percent) (figure 3.7). Overall, more than 45 percent of the scores for all indicators are 

emerging, suggesting actions are underway toward a more resilient economy. Compared to its regional 

peers, Georgia scores relatively well on social protection, health and education preparedness, 

improving agriculture resilience and food security, hydrometeorology, rapid response after disasters, 

and insurance development. The government is pursuing various small-scale adaptation initiatives, 

including one aimed at protecting 40 percent of the population from hydrometeorological disasters by 

establishing a nationwide multihazard early warning system, facilitating risk-informed local action, and 

building flood-protective infrastructure. It also has instituted insurance and subsidy initiatives to 

support those impacted by disasters, including a subsidy program to support wine producers impacted 

by floods, frost, hailstorms, and other climate hazards. The country has also made substantial efforts 

to restore drainage and irrigation systems that have fallen out of use. But significant gaps remain in 

financial inclusion, identifying critical assets and services, implementing infrastructure resilience 

strategies, risk-informed land use plans, coastal zone resilience, water infrastructure management, and 

energy sector resilience.  

Figure 3.7: Adaptation and resilience scores for Georgia 

 
Source: World Bank 2025 a 

 

3.3.2. Increasing the resilience of health infrastructure 

Eleven of Georgia’s 244 health facilities are directly exposed to flood risks. Three of the exposed 

facilities are in flood basins near the Black Sea, and one in both Kutaisi and Tbilisi. These numbers are 

expected to rise due to changing precipitation and flooding patterns. Implementing updated building 

codes and hazard preparedness plans would allow the government to identify and mitigate hazard 

exposure for all critical referral facilities and essential lifeline infrastructure. Flooding can impact the 

health sector directly and indirectly—for example, by disrupting service delivery at inundated facilities, 

reducing or blocking access to facilities, and increasing demand for health services through outbreaks 

of waterborne diseases. 
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Georgia’s health facilities face critical gaps in climate and disaster preparedness, particularly in rural 

areas. While most hospitals have obtained international accreditation and improved hazard response 

planning and infrastructure standards, key vulnerabilities remain. They do not have mandated plans 

for at-risk populations or internal backup communication systems. Although staff accreditation includes 

disaster training, emergency drills are infrequent and usually focus on fire safety, and more 

comprehensive and regular training, with simulations and cross-agency coordination, is needed. 

Remote communities are especially vulnerable, due to regional disparities in health service access. 

Enhancing outreach and fostering intersectoral collaboration are essential to building a more resilient 

and inclusive health system. 

3.3.3. Increasing the resilience of critical infrastructure systems 

The A&R assessment finds large gaps in the systems required to ensure the resilience of public 

infrastructure systems. Although Georgia has taken steps to improve the quality and reliability of its 

transport and energy networks, the reliability of these systems still lags regional peers. To make its 

infrastructure networks more resilient, Georgia needs to finalize the identification of its critical 

infrastructure assets, carry out vulnerability assessment of public assets, and increase the use of the 

National Environmental Agency risk models and maps in infrastructure planning and maintenance. 

Transport  

Although the government prioritizes the maintenance and upgrade of its transport infrastructure, it 

does not fully integrate climate and disaster risks in its planning. Outside of the main highways, 

Georgia’s transport infrastructure is of low quality but the government is increasing investments (OECD 

2021). More than $10 billion worth of transport projects are modernizing the infrastructure, investing 

$6.6 billion in roads, $2.5 billion in ports, $2.1 billion in railways, and $83 million in intermodal projects. 

The government has also made the maintenance of existing road systems a high priority, and its Roads 

Department (RD) is one of very few road agencies in the region that uses Road Asset Management 

Systems (RAMS) in its planning and decision-making (ADB 2021). But despite this progress, climate 

and disaster risks are not explicitly considered in the prioritization of investments, and the MRD’s 

disaster risk management strategy remains reactive, focusing on road and bridge repairs. Building on 

the RD’s continued efforts to improve its RAMS, additional policy actions could include: expanding the 

use of output- and performance-based road contracts for the rehabilitation and maintenance of roads 

to integrate resilience considerations and mobilize private sector expertise and innovation; earmarking 

a portion of fuel tax revenue to support transport resilience interventions; and developing internal 

institutional capacity to regularly update hazards maps to inform prioritized interventions.  

Analysis for this CCDR finds that investing $104 million in road improvement and maintenance could 

reduce annual flood-related damage by around 41 percent, generating $180 million in avoided direct 

damages and potentially large benefits in avoided delays. The analysis applies upgrades to reduce 

flood risks to secondary, tertiary, and residential roads and tracks, but not to motorways, trunk, and 

primary roads, which are assumed to be already resilient to flooding. Assuming a road lifetime of 15 

years and a discount rate of 6 percent, upgrading proves economically viable for 13 percent of the road 

network exposed to flooding when considering only avoided direct damages as benefits (see figure 3.8 

for the spatial distribution). Upgrading the 6,809 kilometers of the road network where benefit-cost 

ratio (BCR) values indicate a positive return, would cost around $104 million. In addition, upgrading 

critical roads can bring high value for users. Thanks to relatively high redundancy in the road network, 

climate-related disruptions result mostly in travel delays and detours rather than complete isolation of 

communities. Strategic priority interventions can help reduce these effects. Investing approximately 

$5.8 million to improve around 394 kilometers of critical roads with positive economic returns for 

avoided direct damages would largely reduce travel delays (table 3.2). Targeting upgrades at critical 

roads for health care access with positive returns for the RD would require an investment of 

approximately $11 million to improve 634 kilometers of roads. 
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Figure 3.8: Spatial distribution of roads prioritized for improvement based on economic viability 

 
Source: World Bank calculations 

Table 3.2: Investment needs in roads, based on economic viability for reducing damage and on criticality 

Road length and cost of upgrading  
Positive returns for RD  

(BCR>1 for avoided damages) 

Negative returns for RD  

(BCR<1 for avoided damages) 
Total 

Critical roads for main traffic  394 km ($5.8 million) 1,583 ($26.7 million) 1,977 km ($32.5 million) 

Critical roads for health care facilities 634 km ($11 million) 1,066 km ($21.7 million) 1,700 km ($32.7 million) 

All other roads 5,847 km ($88.1 million)   

Total 6,809 km ($104 million)   

 

Investing in the rail network could also reduce damage costs and generate large benefits for trade on 

the MC. Improving and maintaining the railway, at around 3 percent of the replacement cost, can 

significantly reduce flood damages. Upgrading proves economically viable for 37 percent of the railway 

network exposed to flooding, solely based on avoided repair costs. Upgrading 917 kilometers of the 

network where BCR values indicate a positive return would require an investment of approximately 

$27.5 million and is expected to generate benefits of $130.9 million in avoided repairs. This would 

make the MC more reliable, increasing trade and bringing associated benefits for households and firms. 

Power  

The electricity sector is central to powering the transition and enabling a net zero pathway, so ensuring 

its resilience to climate impacts is crucial. Georgia’s power infrastructure is exposed to floods, 

avalanches, landslides, heavy snowfalls, ice coverage, heatwaves, river basin erosion, earthquakes, 

and storms.  

Implementing comprehensive policy reforms can prioritize infrastructure resilience, diversify energy 

resources, integrate climate-smart planning, and enhance technical capacity. This includes preparing 

or getting access to vulnerability and hazard maps and undertaking continuous analysis of their impacts 

on system reliability and supply security through simulations and modeling. Incorporating climate and 

disaster risk management into planning, design, and operations, including resilience measures in 

operational and financial planning, mandating grid modernization through smart infrastructure and 

digital technologies, and embedding resilience metrics into utility regulations and planning processes 

are crucial steps. Policies could also support the integration of distributed energy resources—such as 

microgrids, community solar, and battery storage—by reforming grid connection standards and enabling 

their participation in electricity markets. 

Achieving a resilient power system requires targeted investments across key infrastructure and 

technology areas. Prioritizing upgrades and retrofits to energy infrastructure, including power plants, 

transmission lines, and distribution networks, would enhance their resilience to extreme weather 

events. Investing in advanced grid technologies—such as real-time monitoring and artificial intelligence-
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driven outage prediction—is also essential to enable adaptive grid operations, while investing in 

workforce development will deliver the technical capacity and protection necessary for long-term 

resilience.  

Telecommunications  

Although it is vital for development, Georgia’s digital infrastructure is increasingly at risk from climate 

hazards and cyber threats, and enhancing its physical resilience is a national priority. This requires 

targeted measures in infrastructure design and deployment, such as adopting climate-resilient 

engineering standards that address floods, storms, landslides, and other localized risks. Enhancing 

redundancy through multiple geographically diverse network routes—including at border crossings and 

submarine cables—helps ensure continuity of service. Infrastructure should be equipped with reliable 

power backup systems, such as generators or batteries, and natural buffers, such as forests and 

managed runoff areas, to reduce disaster impacts. Regular scenario-based testing and emergency drills 

are also key to preparing infrastructure teams for real-world disruptions. 

Strengthening operational practices helps sustain digital services during and after shocks. Real-time 

monitoring systems, coupled with clearly defined incident response protocols, enable rapid action when 

disruptions occur. Routine maintenance and upgrades ensure that new resilience and cybersecurity 

technologies are integrated over time, while comprehensive business continuity plans help restore 

services quickly. Cybersecurity resilience must also be hardened through advanced threat detection, 

prevention systems, and regular vulnerability assessments. 

A strong policy and regulatory framework is essential to mainstream resilience and cybersecurity in 

Georgia’s digital infrastructure. This includes mandating climate and environmental risk assessments 

for all projects, establishing national standards for both adaptation and cybersecurity, and encouraging 

public-private collaboration for coordinated planning and information sharing. Financial and regulatory 

incentives can help drive investment in resilient infrastructure, while mandatory resilience audits 

ensure continued accountability. Finally, sustained capacity building will equip operators and 

emergency responders with the knowledge and tools they need to implement best practices in 

resilience and cybersecurity. 

3.3.4. Increasing resilience in the agriculture and water sectors 

Georgia has made tangible progress in adapting its agriculture and water sectors to climate change 

through public investment, institutional reforms, and strategic planning. Rehabilitating irrigation 

infrastructure has been a key government priority. Between 2014 and 2024, the area equipped for 

irrigation expanded from 88,000 to approximately 165,000 hectares,22 and is targeted to reach 

200,000 hectares by 2025 under the Irrigation Strategy for 2017–2025.23 Public programs have 

financed the modernization of all main canals and, in some instances, secondary and tertiary systems. 

The establishment of water user organizations, supported by legal reforms, marks an important 

institutional shift toward participatory irrigation management. The adoption of the Agriculture and Rural 

Development Strategy 2021–2027 and related initiatives, such as the “Plant the Future” program, 

reflect a growing policy commitment to CSA through the promotion of drip irrigation, crop diversification, 

anti-hail infrastructure, and other measures. 

Despite these advances, key structural and institutional gaps limit the effectiveness and sustainability 

of adaptation efforts. While the total irrigable area has increased, only about half of the technically 

irrigable land is actively serviced due to incomplete rehabilitation of downstream infrastructure and 

unreliable water delivery. Water abstraction is largely unmetered, and there is no formal mechanism 

 
22 Georgian Amelioration. https://www.ag.ge/En/Statistic (accessed April 29, 2025). 

23 Rosa et al. (2020) estimate an area of 235,000 hectares for total sustainable irrigation, suggesting that the government’s target is feasible and 

sustainable. 

https://www.ag.ge/En/Statistic
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for allocating water during periods of scarcity. Institutional fragmentation and capacity constraints 

within the public irrigation agency Georgian Amelioration also undermine the quality, equity, and 

timeliness of service delivery. The agency relies heavily on public subsidies and lacks a performance 

monitoring framework, and its hydrometeorological and water accounting systems remain outdated, 

limiting Georgia’s capacity to manage seasonal variability and plan for future water stress. 

Low productivity, limited market integration, and weak farm-level adaptive capacity persist in the 

agriculture sector, especially among smallholders. Agriculture is dominated by small and fragmented 

holdings, with nearly 80 percent of farms cultivating less than one hectare. Fragmented landholdings, 

incomplete land registration, and the absence of land consolidation mechanisms deter commercial 

investment. Smallholders often lack access to finance, extension services, and quality inputs, reducing 

their ability to adopt adaptive practices or technologies. Although CSA is included in national policy 

frameworks, uptake remains low, with only a minority of farmers using conservation tillage, modern 

irrigation technologies, or other recommended techniques. The absence of functional producer 

organizations and fragmented land ownership further constrain the transition toward commercial and 

resilient agrifood systems, while agricultural support programs are not always aligned with climate 

resilience goals and rarely target the most vulnerable rural communities. 

Georgia’s adaptation strategy must include sustained progress in land governance and adopting 

geospatial data and systems. Land tenure insecurity discourages investment in land improvements, 

irrigation systems, and long-term climate resilience strategies. The lack of clarity in state land lease 

allocations and renewals also hampers the functioning of land markets and limits access to credit. The 

National Agency of Public Registry has made significant progress in addressing these challenges. After 

the Systematic Land Registration reform was launched in 2022, more than 80 percent of territories 

were fully registered (excluding occupied territories) by end of 2023. Enabling land consolidation and 

establishing geospatial data and systems for climate adaptation would unlock adaptation investments, 

especially those requiring larger plot sizes or cross-farm coordination, such as pressurized irrigation 

systems or collective drainage infrastructure. 

This CCDR assesses several portfolios of adaptation options to reduce climate change and natural 

disaster impacts on rainfed and irrigated agriculture and boost production. The investments include 

combinations of the following: restoring and modernizing previously irrigated areas to increase the total 

irrigated area to 95,000–150,000 hectares while also reducing water loss and increasing overall 

efficiency to 50–60 percent; introducing drip irrigation in 61,000 hectares for annual and perennial 

crops that are economically important and respond well to drip irrigation, such as potatoes, vegetables, 

melons, peaches, apples, hazelnuts, berries, tangerines, plums, and grapes; restoring 18,000 hectares 

of windbreaks, protecting 246,000 hectares of agricultural land; increasing water storage; and 

converting 49,000 hectares of rainfed areas from low-value vulnerable crops, such as grains, pastures, 

and potatoes to high-value, drought-resistant crops, such as orchards, vineyards, and annual crops.  

Windbreaks, irrigation efficiency, rehabilitation of formerly irrigated areas, and crop switch all have 

high returns on investments, boosted by the storage provided by the NZE hydropower investments. 

Portfolios 2 and 4 (figure 3.9), which combine irrigation modernization and rehabilitation with CSA, yield 

positive returns under all future climate scenarios, with a BCR of up to 3.7 in the most optimistic 

assumption for yield increase and climate change impacts. Adding more storage for irrigation raises 

costs by 35 percent and only increases benefits by 5 percent (portfolios 3 and 5). But the additional 

storage provided by the reservoir hydropower investments under the NZE can boost agriculture 

production by 18 percent in a wet/warm climate scenario and 28 percent in a hot/dry climate scenario 

over the 2025–50 period at no extra cost (portfolio 6). A cost-benefit analysis of windbreak restoration 

also finds that windbreaks reduce crop yield losses and the need for irrigation, and increase land value 

and carbon sequestration, generating a BCR of 2.2. Altogether, a $745 million portfolio ($392 million 
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for irrigation modernization and CSA, and $353 million for windbreaks) can generate benefits of $1.5–

1.9 billion for farmers through increased yields and avoided climate change impacts (up to $1.7–2.1 

billion under NZE). An additional $135 million would be needed to establish a climate risk information 

center and further reduce the impact of extreme events.  

Figure 3.9: Costs and benefits of adaptation portfolios 

 
Source: World Bank and Nexsys analysis, based on the PyWR model 

Notes: The crop yield scenarios correspond to various assumptions on the increase in yields that can be expected thanks to irrigation efficiency. While 

the literature suggests crop yields in Georgia could double, more conservative scenarios were tested to stress-test the viability of the investments. The 

analysis of the costs and benefits of windbreaks is conducted outside of the PyWR model and not included in this figure. 

Focusing Georgia’s adaptation strategy on integrated planning and institutional strengthening would 

help enable these investments. This includes expanding data systems for climate risk monitoring, 

modernizing irrigation operations and maintenance, and aligning agricultural subsidy programs with 

CSA objectives. Enhancing coordination between water, agriculture, and land institutions while also 

empowering local actors through functional water user organizations and farmer groups will improve 

service delivery and increase the adoption of resilient practices. Strengthening farmer organizations by 

providing technical and legal support to form cooperatives or producer groups and enabling access to 

input and output markets through platforms would also enhance smallholders’ capacity to invest and 

engage in markets, improving the commercial viability of CSA adoption. 

Financial measures and targeted support to the most climate-vulnerable producers can incentivize 

farmers and smallholders to invest in adaptive practices or technologies. To lower the cost of 

technologies such as drip irrigation and resilient seeds, Georgia can consider concessional or blended 

finance schemes, alongside credit guarantees or dedicated credit lines to de-risk lending to credit-

worthy smallholders. Other incentives can include tax relief for CSA inputs, such as organic fertilizers, 

soil cover crops, and water-saving equipment, as well as results-based support mechanisms linked to 

measurable outcomes, such as carbon sequestration or improved soil health. Adaptation financing 

must also prioritize inclusive mechanisms that reach women, youth, and remote rural communities who 

face structural barriers to participation in climate-smart development. 

Restoring Georgia's forests can play a significant role in building resilience through erosion control 

and landslide risk prevention. Forests play a vital role in erosion control, particularly in sloped areas, 

where degradation can lead to severe soil erosion, and in landslide risk prevention, as root cohesion is 

an important factor in slope stability. Covering 3.6 million hectares, Georgia’s forests are projected to 

experience further degradation, including increased soil erosion in 14 percent of their area by 2050. 

Conversely, restoring 18 percent under degraded condition today, along with tailored activities to 
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reverse degradation in 18 percent of the country’s degraded croplands and pastures, could reduce the 

number of road and rail network kilometers at risk from landslides by 5.5 percent by 2050, requiring 

investment of $650 million overall (net present value) or approximately $81 million annually. net 

present value) or approximately $81 million annually.  

3.3.5. Increasing resilience in the tourism sector 

In mountain areas, artificial snowmaking and early warning systems are among the main options to 

increase the resilience of the tourism industry. In the short term, expanding snowmaking 

infrastructure—particularly in resorts like Gudauri—can help ensure more reliable skiing conditions 

despite increasingly erratic snowfall, reducing the financial risks associated with shorter or inconsistent 

winter seasons. Early warning systems and meteorological stations in high-risk zones would also 

improve preparedness and help maintain the attractiveness of winter destinations by reducing risks 

linked to avalanches, landslides, and other extreme events. But these strategies also have limitations, 

especially over longer time horizons. Artificial snowmaking is expensive—between 2025 and 2050, 

discounted investment needs are estimated at $190 million for ski resorts—and poses risks of 

maladaptation, increasing pressure on water resources and harming local biodiversity, or inequitable 

impacts on already vulnerable populations (Scott et al. 2022). Such projects need locally grounded and 

integrated assessment that goes beyond cost-benefit calculations to account for environmental 

externalities, social trade-offs, and long-term lock-ins. Some mountain regions are instead exploring 

diversification strategies that reduce dependency on skiing, including snow-based and snow-

independent activities, such as snowshoeing, sledging, hiking, mountain biking, horse riding, and 

rafting. While the long-term appeal of ski-free mountain tourism remains to be demonstrated, such 

transition-oriented approaches tend to carry fewer systemic risks and may support more resilient, 

inclusive, and low-carbon development pathways. 

In seaside tourism, a wide combination of actions is needed. Firms can promote the multifunctionality 

of resorts to allow for year-round use and diversify tourism services beyond the traditional peak season. 

This approach can help businesses adapt to shifting seasonal patterns caused by rising temperatures 

and irregular precipitation. Coastal protection measures, such as shoreline reinforcement and 

protective structures, are essential to address the challenges posed by coastal erosion and rising sea 

levels. A global analysis estimates that Georgia could invest $45 million by 2050 to protect its most 

valuable coastal assets against sea level rise and erosion (Rozenberg and Fay 2019). By investing in 

climate-resilient infrastructure, firms can safeguard their facilities and maintain the appeal of seaside 

destinations despite the increasing frequency of extreme weather events. Enhancing awareness among 

tourism operators about the impacts of climate change and building technical capacity to implement 

effective adaptation strategies are critical steps to ensure the long-term sustainability of tourism. “A 

Climate Adaptation and Sustainable Tourism Business Plan for Coastal Georgia” (World Bank 2022)  

identifies investments for the tourism industry that also benefit for other sectors, such as transport and 

fisheries. A subset of these investments, spread over 10 years, are estimated at $470 million and 

include climate-proofing and making green enhancements to buildings, coastal protection 

infrastructure, climate-proofing maritime infrastructure, and flood management infrastructure. 

For wine tourism, the priorities are CSA and resilient access roads. The adaptation actions described 

in sections 3.3.3 and 3.3.4 will also have a positive impact on wine-related tourism. 
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4. Macroeconomic and financial implications 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Georgia has undertaken ambitious structural reforms to modernize the economy, improve 

governance, and create a better environment for doing business, providing a solid foundation for 

climate action, resilience to shocks, and a smooth transition to a green economy. Simplifying the tax 

system, with fewer taxes and lower rates, has helped improve tax collection. Removing many licenses, 

lowering import tariffs, and cutting bureaucratic procedures, has opened up its markets, helping 

Georgia move up in global business rankings. It has further improved the business climate by changing 

the rules on insolvency, protecting investors, and supporting fair competition. In recent years, the 

reform agenda has also included goals for more inclusive and greener growth and stronger resilience, 

with actions in education, infrastructure management, and the energy sector. Georgia still faces some 

deep problems that make it hard to achieve growth for everyone. Income inequality and regional 

differences remain, especially in rural areas, where access to services, jobs, and infrastructure is lower. 

In some markets, competition remains limited, and SOE management needs reform. Identifying specific 

reforms and reform packages can help front-load growth gains, alleviate policy trade-offs, and support 

a growth-friendly green transition (Budina et al. 2023). 

Climate change and the transition to an NZE will have implications for Georgia’s macroeconomic 

outlook, economic structure, and fiscal balance. Heat stress impacts on labor productivity and water 

scarcity effects on hydropower, livestock, and crops will lead to economic losses, production and trade 

MAIN MESSAGES 

 

Macroeconomic consequences: Climate change is projected to damage up to 5 percent of 

Georgia's GDP under a hot/dry scenario by 2050. In a wet/warm climate scenario, GDP 

losses are more moderate, fluctuating between 1 and 1.5 percent annually, with flooding 

the largest contributor to GDP losses, particularly after 2030.  

 

Adaptation: Investments in water, agriculture, and flood protection eliminate the impacts of 

climate damages and could even increase GDP by 3 percent in 2050 in a wet/warm scenario 

due to increasing crop yields. 

 

Net zero transition: Transitioning to a net zero economy does not slow growth and can 

enhance growth if it attracts private investments, with GDP growth projected to be positive 

through the 2030s but potentially negative by 2050 if private investment is crowded out.  

 

Fiscal and financial risks: Climate change poses risks to Georgia's public finances and financial 

system, but it is taking steps to manage them, including climate change fiscal risk analysis and 

quantitative estimates of the long-term economic effects of climate change in the fiscal risk 

statement. The choice of alternative green financing instruments and strategies for the 

transition is important, given the evolving global risk environment. External financing from 

foreign direct investment and international financial institution (IFI) loans can lead to exchange 

rate appreciation and lower public debt but dampens economic growth, while domestic 

financing stimulates growth but causes exchange rate depreciation and inflation. 

 

Mobilizing climate finance: Despite making commendable progress in sustainable finance, 

financial authorities need to accelerate fundamental financial sector reforms that hinder the 

provision of long-term financing and risk management solutions. In parallel, real sector 

reforms are crucial to improve the economics and bankability of climate investments so they 

better support climate-aligned projects and businesses. 

 

Green fiscal potential: Georgia can improve environmental taxation and increase explicit 

total carbon pricing (TCP) by using higher excise taxes on fuels, potentially improving fiscal 

revenues and facilitating emissions reductions without harming macroeconomic indicators.  

 

Trade opportunities: The CBAM may have limited impacts on Georgia's exports, but targeted 

investments in sustainable technologies could enhance competitiveness and create jobs.  

 



55 
Country Climate and Development Report: Georgia 

disruptions, and shifts in labor markets and investment patterns. The transition to an NZE can promote 

investments that lead to energy efficiency and infrastructure upgrading (including digital infrastructure) 

while offsetting the negative impacts on growth of crowding out other investments. —for example, by 

increasing excise taxes on fuels—can accelerate the electrification of energy end-use sectors, help 

transition to net zero, and reduce the country’s reliance on fuel imports. Georgia can tap new trade 

opportunities through decarbonization and avert competitive and transition risks due to CBAM. This 

chapter will quantify these impacts at the macro and sectoral levels under different climate and 

economic scenarios, assess the magnitudes of these dynamics, and explore implications for jobs. 

Taking a long-term perspective, it also factors in the twin transition (climate and digitalization) and its 

potential to drive new economic opportunities and climate action.  

4.1. Macroeconomic impacts of climate change and adaptation 

4.1.1. Impacts of climate change 

Depending on the scenario, climate change is expected to have macroeconomic consequences for 

Georgia, through channels including agriculture (crops and livestock), flooding, labor productivity, and 

hydropower. Under a dry/hot scenario, characterized by more intensive heatwaves and reduced 

precipitation, combined climate damages reduce GDP by as much as 5 percent in the 2040s relative to 

the SPS (figure 4.1).24 Between 2025 and 2040, damages steadily worsen from 1 to 3 percent less than 

the baseline, accelerating in the early 2040s before abating somewhat toward the end of the decade. 

Labor productivity losses deepen consistently as heat reduces worker’s physical performance. Agriculture 

shows worsening losses as heat stress and reduced water availability reduce crop and livestock 

productivity. Infrastructure damage due to flooding events and landslides are relatively rarer in this 

scenario, but hydropower becomes less reliable as river flow diminishes, affecting electricity supply. Under 

the wet/warm scenario, which assumes increased precipitation alongside warming temperatures, total 

economic damages remain moderate, fluctuating between 1 and 1.5 percent of GDP annually throughout 

most of the period. Infrastructure damage due to flooding and landslides is more significant in this wetter 

scenario and is the largest contributor to GDP losses, particularly after 2030. Wetter conditions also affect 

hydropower, which contributes to growth—albeit inconsistently—through the coming decades. The large 

difference between the hot/dry and wet/warm scenarios highlights both the need to maintain global 

temperatures well below 2 degrees (to increase the chance of being in wet/warm conditions), the 

uncertainty around the magnitude and composition of climate-induced GDP losses, and the need for 

flexible and robust adaptation planning that can evolve as future conditions are observed. 

Figure 4.1: Climate damages under dry/hot and wet/warm climate scenarios, compared to SPS) 
a) Dry/hot climate damages                               b) Wet/warm climate damages 

 

Source: World Bank staff calculations, using the World Bank’s Mitigation, Adaptation and New Technologies Applied General Equ ilibrium model (MANAGE-

WB) model  

 
24 See box 3.1 for a full description of the scenarios.  
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4.1.2. Managing fiscal and financial sector risks from climate change  

Georgia has not made much progress in managing financial and macrofiscal issues to facilitate 

adaptation to climate change. The macroeconomic impact of climate change on the economy will affect 

economic activity and tax revenues, while impacts on major sectors (especially exporting ones) can 

affect a country’s trade balance and capital flows. The combination of these factors may result in new 

risks for macroeconomic stability, public finances, debt sustainability, and the broader financial sector. 

The government’s efforts to manage financial and macrofiscal issues to facilitate adaptation to climate 

change are nascent on 66.7 percent (10 out of 15) of the indicators used in this analysis, and emerging 

on another 33.3 percent (figure 4.2). And, although it is nascent in assessing climate and disaster risks 

and integrating them into fiscal policies, it is developing a risk assessment framework and already 

assesses contingent liabilities from PPPs and SOEs in its official fiscal risk statement. It also integrates 

climate change fiscal risk analysis, prepares quantitative estimates of the long-term economic effects 

and fiscal risks of climate change, and discloses estimated disaster-related contingent liabilities and 

costs incurred by municipalities. Developing a national climate and disaster financing strategy and 

using climate and disaster risk financial instruments are also nascent; the process needs to be 

enhanced to manage ex-post financial assistance inflow, anticipate and plan for long-term 

macroeconomic impacts, and quantify the estimates of exposure to natural hazards required by banks, 

insurers, and large investors.  

Georgia’s banking sector faces notable exposure to climate-related risks, particularly physical risks. 

Among climate-related hazards—floods, drought, earthquakes, and landslides—flood risk poses the 

greatest threat (figure 4.3). By measure of expected annual impact (EAI%), approximately 87 percent 

Box 4.1: Sensitivity analysis: NZE with electricity exports 

MANAGE-WB is a single-country recursive dynamic Computable General Equilibrium (CGE) model 

designed to support World Bank teams and clients in macroeconomic analysis in a range of topics. 

It includes a detailed energy specification that allows for capital/labor/energy substitution in 

production, intra-fuel energy substitution across all demand agents, and a multi-output, multi-input 

production structure.  

The application of MANAGE-WB for Georgia uses a social accounting matrix (SAM) for 2023 

constructed as a part of this CCDR. Based on data from national accounts and household and labor 

force surveys, this SAM encompasses 49 sectors, primarily derived from the supply and use tables, 

with some key sectors further disaggregated using information from the Global Trade Analysis Project 

(GTAP). It also includes a detailed government account, six labor segments categorized by skill and 

gender, and 10 household groups classified by income levels and rural/urban status. Projections for 

economic growth, value added, and employment shares across agriculture, industries, and services 

were integrated in the SPS. Input from sector-specific teams was also incorporated, including power 

generation, energy consumption, energy efficiency, agricultural productivity, fuel composition in key 

sectors (transport and heating), emissions in certain sectors, and investment needs. These inputs 

were included and the fiscal rule maintained in both the NZE and SPS.  

The modeling includes a mitigation scenario, where a net zero pathway based on climate 

investments and carbon pricing for Georgia is modeled with different crowding-in assumptions, 

alongside climate damage scenarios that simulate how climate change impacts the economy 

through five channels: heat stress, livestock, crop yields, infrastructure damages, and hydropower 

generation. This chapter presents the results from two representative climate scenarios: wet/warm 

and dry/hot. Climate damage and impacts under NZE are compared to the SPS as this is a more 

realistic and policy-relevant baseline for comparison. 

This chapter outlines findings based on various scenarios that incorporate the effects of climate 

change, adaptation strategies, and mitigation efforts. It also discusses methods for comparing these 

scenarios to assess the impact of different policies. 
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of corporate loans are exposed to very high level of flood risk.25 The exposure is amplified by the 

concentration of banks’ corporate lending in a few flood-prone sectors (figure 4.4). By region, Tbilisi 

contributes to the largest banking sector exposure to fluvial flood risk, given the large share of corporate 

loans originated and businesses operating in the capital,26 followed by Adjara and Imereti (figure 4.5).  

Figure 4.2: Managing financial and macrofiscal risks 

 
Source: World Bank 2025 

Note: Number in each bar indicates the number of indicators per category (established/emerging/nascent) 

 

Figure 4.3: Average annual natural hazard 

occurrence in Georgia (1980–2020) 

Figure 4.4: Corporate loans, by sector (% of total loans)  

 

 
Source: World Bank Climate Change Knowledge Portal  Source: NBG 

 

Given the exposure levels, the NBG could strengthen efforts for geolocated analysis to better assess 

climate impact on banks. It has already made important progress, issuing climate risk radars27 and 

developing a preliminary climate stress testing framework.28 Geolocated analyses can complement the 

initiatives by allowing more granular assessments of financial physical risks. To support this, the NBG 

can gradually require banks to report more disaggregated financial data—for example, by loan collateral 

or asset locations—and improve coordination with real sector ministries and agencies that manage 

physical risk databases. Strengthened data reporting and geospatial analysis would in turn enable 

banks to more accurately evaluate climate risks and better integrate them into lending practices and 

portfolio management. 

 
25 EAI is the average amount of damage that is expected to occur each year due to disasters, expressed in absolute terms (e.g., monetary loss, population 

affected). Risk levels are classified into four levels based on defined threshold ranges: low (EAI%<0.05%), medium (0.05–0.1%), high (0.1–0.2%), and very 
high (0.2%). See GFDRR Risk Data Library—Country Climate & Disaster Risk Screening Tools https://gfdrr.github.io/CCDR-tools for more details. The risk 

level thresholds used here are the same as those World Bank uses for similar climate-related financial risk exposure analyses for other countries.  

26 The geographical identification of loan data is based on the place of registration of the enterprise or the address of the individual, rather than the location 

of their assets and operations, which may lead to an overrepresentation of Tbilisi-registered loans. 

27 National Bank of Georgia. Climate Risk Radar https://nbg.gov.ge/en/page/climate-risk-radar.  

28 National Bank of Georgia. Climate Stress Test. https://nbg.gov.ge/en/page/climate-stress-test.  
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Figure 4.5: Bivariate map of fluvial flood risk and corporate loan share, by region 

 
Source: World Bank staff calculations, based on NBG data 

4.1.3. Benefits of adaptation investments 

Adaptation mitigates the worst climate impacts in the dry/hot scenario while boosting economic 

performance in the wet/warm scenario, compared to the SPS baseline (figure 4.6). Crops in particular 

benefit most from having consistent and managed water supply through efficient irrigation and 

drainage systems and more planting resistant varieties. This reverses value-add losses in the dry/hot 

scenario and boosts them in the wet/warm scenario. Albeit to a smaller magnitude, this reversal in 

losses is mirrored by investment in storage hydro, which leads to more consistent water availability for 

power generation across all seasons. But key challenges remain with regard to improving labor 

productivity where outdoor workers have limited adaptation options, such as changing when they work 

or investing in nature-based solutions to deliver a cooling effect during the hottest times of the day. 

Infrastructure damage continues to remain a challenge in this scenario, since only road resilience 

investments were modeled due to insufficient data on energy, telecoms, and buildings vulnerability. 

Figure 4.6: Climate damage with adaptation under the dry/hot and wet/warm climate scenarios, compared 

to SPS 

a) Dry/hot climate damages        b) Wet/warm climate damages 

 

Source: World Bank staff calculations, using MANAGE-WB  
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4.2. Macroeconomic, trade, and financial implications from decarbonization  

4.2.1. Trade implications  

Georgia’s exports will need to adapt to the low-carbon transition. Georgia exports several carbon-

intensive products, re-exports vehicles, and is present in green value chains as a producer of raw and 

processes materials. Despite the mining sector’s modest share of the economy—2.3 percent of GDP in 

2023 (National Statistics Office of Georgia 2023)—the top domestic exports include precious metal 

ores and concentrates. Ferrous alloys and fertilizers with high GHG intensity also contribute significantly 

to exports, accounting for 4.9 and 1.8 percent of GDP in 2024, respectively. Only 1 percent of Georgia’s 

vehicles exports are currently EVs, so vehicle imports and re-exports will need to gradually transition to 

EVs, which will involve strategic, structural, skills, and operational changes. Georgia’s current 

positioning in green value chains is as a producer of raw and processed materials in the production 

process (figure 4.7). In the solar energy value chain, raw material exports include copper to the EU and 

China, while in the EV and wind energy value chains, Georgia contributes at a slightly higher (processing) 

level, yet it still lags more deeply integrated countries. This low value-added participation limits returns 

and restricts access to markets that increasingly demand sustainable goods. 

Figure 4.7: Georgia’s exports within green value chains ($, millions) 

 
Source: World Bank staff calculations, based on WITS mirror and Mealy and Rosenow 2024 

 

To strengthen its position, Georgia can leveraging its favorable trade regime through targeted 

investments in sustainable mining technologies and practices, low-carbon transport, nature-based 

tourism, and agriculture. Georgia’s favorable trade regime—which includes zero tariffs and minimal 

non-tariff measures on environmental goods (343 out of 83,751 non-tariff measures in 2021)—

facilitates the adoption of green technologies. Exploring the potential for environmentally friendly 

mining or producing metals and other goods with low-carbon intensity via RE could enhance export 

revenue and generate employment in geology, engineering, and processing. Georgia’s future green 

competitive strengths could also lie in sectors with proximity to current export sectors, such as waste 

and water management, low-carbon transport, and recycling. Nature-based sectors, including tourism, 

would benefit from moving toward greener and more sustainable development. A significant share of 

agriculture among its exports places Georgia in a good position to benefit from the changing regulatory 

landscape by advancing its investments in green technologies and preparing its agriculture sector to 

be climate-smart in the face of the expected extension of the CBAM to agriculture.  
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4.2.2. Transition risks for the financial sector 

While banking sector exposure to climate transition risks appears moderate, financial institutions and 

supervisors should continue efforts to limit and manage potential negative impacts on banks. Sectors 

that are particularly sensitive to climate policy, technology, and market shifts include energy and 

utilities, building materials, metal production, paper products, chemicals, fuel processing, air travel, 

and shipping. Depending on the methodology taken to measure transition risk sensitivity,29 transition 

risk-sensitive sectors account for as much as 13–18 percent of total corporate lending (figure 4.8). 

Continued efforts to identify and assess transition risks remain critical. The NBG should gradually 

require individual banks, particularly systemically important ones, to conduct climate scenario analysis 

and stress testing to assess the resilience of their business models and portfolios under different 

transition pathways. Although the NBG has taken important steps to develop the ESG Reporting and 

Disclosure Principles (2020), it is relatively high level; and it would be more effective to introduce 

specific policies that require banks to enhance climate-related financial disclosures, adjust their 

lending and investment policies based on stress test results, and embed climate risk management into 

their overall risk governance frameworks. Over time, the NBG can embed climate risk considerations 

into its prudential supervision. 

Figure 4.8: Banking sector transition risk exposure, by methodology and data source 

Source: World Bank staff calculations, based on the World Bank Climate-related Financial Transition Risk Exposure Analysis Tool 

Note: NGFS = Network for Greening the Financial System; OECD = Organisation for Economic Co-operation and Development. 

 

 

4.2.3. Macroeconomic implications  

Georgia’s transition to an NZE does not significantly harm output, particularly if accompanied by 

investment and reform. There is potential for a crowding-out effect, where government spending carries 

the majority of investment needs for transforming energy, transport, and other systems. This would 

imply resources that might otherwise be available to the private sector are absorbed through public 

investment. The impact on GDP is relatively modest, with an up to 1.4 percent reduction compared to 

SPS, and a 3 percent decrease in household consumption.  

Public investment can initiate a crowding-in effect through several channels. For example, increasing 

the demand for funds can lead to higher interest rates, encouraging firms and households to increase 

their savings. Strategic public investment in green technologies can also boost their profitability and 

overcome the valley of death for green investments, creating a favorable setting that attracts additional 

private sector involvement. In a more optimistic scenario with modest crowding in, where 10 percent 

 
29 Static indicators estimate transition risk-sensitive loans by looking at sector-level historical emission intensities. The Organisation for Economic Co-

operation and Development and Eikon provide global sectoral-level emission intensities, and the GTAP and IEA provide country-level sectoral emissions. 

Sectors are flagged as exposed to transition risk if their median emissions intensity falls within the top 25% of all sectors. Dynamic indicators assess 
transition risk by accounting for projected changes in sectoral output under various climate policy scenarios. Sectors are flagged as exposed to transition 

risk if they are expected to experience physical output losses, based on Network for Greening the Financial System climate scenario projections. 
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of the additional investments required for NZE are funded through increased domestic and foreign 

savings, GDP remains largely stable compared to the SPS until 2050, fluctuating around zero and 

staying mostly within plus or minus 0.5 percent (figure 4.9a). The impacts of the transition are modest 

because of Georgia’s relatively decarbonized baseline under SPS. While GDP remains stable, household 

consumption is reduced by 2% compared to the SPS in 2050 (figure 4.9b). This is a result of two 

competing effects and is less severe than in the no-crowding-in scenario. The initial impact of the 

transition and crowding-in effect mobilizes higher household savings to fund investments, which directly 

reduces households' consumption and causes its contribution to GDP to drop. But these investments 

lead to overall economic growth, which mitigates the negative impact, resulting in a less severe 

reduction in consumption than in the no-crowding-in scenario. 

The transition can be growth enhancing if it boosts total investment by increasing domestic and 

foreign savings.30 where both domestic and foreign savings are mobilized to finance 15 percent of 

additional investments in the NZE, real GDP rises steadily and remains above the baseline through 

2050 (figure 4.9a). It is therefore important that net zero stimulates investment and is accompanied 

by complementary reforms, including investing in digital and green skills (see chapter 5) and financing 

strategies that unlock private capital. The impacts on consumption, particularly for poor households, 

can be mitigated by policy measures such as social protection, green jobs, and equitable taxation. 

Figure 4.9: Sensitivity analysis on the share of additional investments required for NZE, funded through an 

increase in domestic and foreign savings  
a) Real GDP at market prices              b) Real household consumption  

 

Source: World Bank staff calculations, using MANAGE-WB  

Notes: Low crowding in assumes 5% of additional investments comes from an increase in domestic savings and 5% from an increase in foreign savings; 

moderate crowding in assumes 10% each; and considerable crowding in assumes 15% each. 

 

The crowding-in effect of public investments can be enhanced when domestic financing sources are 

combined with external funding. Crowding out occurs either through an increase in interest rates—if 

public investments have an expansionary effect that prompts the Central Bank to tighten monetary 

policy—and/or through a potential shortage of credit for the private sector if public investments are 

financed solely through domestic sources, draining the credit market. While low-carbon transition 

investments can have an expansionary effect that raises interest rates and makes credit more 

expensive, this may not be strong enough to offset the gains from increased economic activity, which 

further stimulates firms' investment. Where low-carbon transition investments are financed through 

 
30 Additional climate investments in the NZE can incentivize higher savings in the economy, leading to a crowding-in effect. The analysis considers different 

crowding-in scenarios: from no to considerable crowding in. For the main scenario, we use the 10% moderate crowding-in assumption. 
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external sources, exchange rate appreciation helps dampen inflationary pressures. This, in turn, leads 

to a milder monetary tightening by the Central Bank and, consequently, to slightly higher private 

investment compared to domestic financing. Crowding in also helps alleviate the trade-off between 

investments in climate action and competing priorities such as health, social protection, or education. 

Lower crowding out would be expected if financed through external sources and external funding adds 

to the existing pool of domestic financing, increasing the overall credit supply. The clearest example of 

this is when low-carbon transition investments are financed through foreign direct investment, where 

projects are self-financed and do not require any complementary funding, whether domestic or external.  

4.3. Financing the transition 

4.3.1. Fiscal policies with a focus on carbon pricing 

While Georgia has recorded a government budget deficit averaging 2.5 percent of GDP over the last 

two decades, carbon pricing could meaningfully close this gap. A moderate carbon price of that rises 

from (real 2021) $15 per tonne of carbon dioxide (tCO2) in 2026 to $35/tCO2 by 2030 is projected to 

generate $0.45 billion in revenues (1 percent of GDP) by 2030, as projected using the Climate Policy 

Assessment Tool. Georgia is looking to join the EU Emissions Trading System (ETS) and has recently 

amended legislation to establish a GHG emissions MRV system. An ETS sets a cap on total emissions 

with tradeable permits, promoting flexibility and cost-effectiveness in emissions reduction. A higher 

carbon tax aligned with the EU ETS price of $90/tCO2 could generate $1.6 billion (over 3 percent of 

GDP) by 2035. Rather than funnel such revenues to direct budget support, the government could use 

them to fund fiscal priorities, including the low-carbon transition or investments to build resilience to 

climate change. To protect poorer households from higher energy prices, it can recycle a share of the 

revenues to the most vulnerable, and invest the remainder in public infrastructure. This approach has 

the benefit of elevating growth due to the multiplier effect of consumer spending and public 

investments. From a TCP (figure 4.10) perspective, Georgia has one of the lowest charges. Not only is 

this detrimental to emissions reduction efforts as it encourages fossil fuel dependence; it is also a 

missed opportunity for creating jobs, including via enhancing the energy efficiency of sectors. 

Figure 4.10: TCP for Georgia and peer countries 

 
Source: Georgia Public Finance Review (World Bank 2025 c); World Bank staff estimates, based on data from the State Treasury, MoF, OECD, and 

Agnolucci et al. 2023 

With CBAM efforts underway around the world, there are trade benefits to having an explicit price on 

carbon. Barring the legislative restriction of setting up a new carbon tax, as an ETS is planned, piloted, 

and rolled out, raising fuel excise taxes and reducing subsidies can deliver meaningful benefits. The TCP 

for Georgia, based on fuel excises and subsidies, was $20/tCO2 and has not varied much in recent years. 

This is lower than most of its peers and comparison groups (figure 4.10), particularly the EU, signaling 

scope for improvement in environmental charges. Emissions reductions are also associated with local co-

benefits, such as improved air quality and reduced road accidents, equivalent to around 1 percent of GDP 
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by 2030. A modest carbon tax would contribute to Georgia’s climate targets but be insufficient to achieve 

its ambitious NDC agenda. For this, it would have to consider a higher carbon price.  

Increasing excise taxes on fuel could mimic the impact of a carbon price, providing incentives 

throughout the economy to decarbonize. In the CGE simulations, NZE tax revenues grow steadily 

between 2025 and 2045 (figure 4.11). The tax income illustrated in the figure represents the additional 

revenue generated through additional excise taxes on fuels. A gradual increase in excise taxes on petrol 

and gas, starting in 2035 and 2040, respectively, raises revenue and has a significant impact on overall 

tax revenues. Although excise rates increase, total revenue flattens. This is due to structural changes 

from decarbonization—such as the electrification of transport, energy efficiency improvements, and 

modal shifts in transport to public transport, cycling or walking—that reduce some taxable activity. In 

the 2040s, while excise taxes continue to increase, the tax base erodes as consumption of taxed fuels 

declines. By mid-century, base erosion puts long-term fiscal stability at risk and excise taxes need to be 

replaced by alternative taxes—for example, on vehicles or miles traveled—to reduce congestion and 

incentivize the use of public transportation and active modes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Box 4.2: How gas prices, carbon taxes, and climate finance could interact to make RE 

competitive in Georgia 

In the absence of sharp increases in natural gas prices, only large amounts of climate finance 

(potentially combined with a carbon price) could make wind energy investments immediately 

competitive in Georgia. Table B4.2.1 assesses the amount of climate finance required to make wind 

energy immediately competitive in Georgia, compared to operating current natural gas power plants, 

under different natural gas price increase scenarios and with or without a carbon tax of $100/tCO2. 

This thought exercise shows that investors would need to anticipate a 9 percent yearly increase in 

gas prices, combined with a carbon tax, to eliminate the need for additional climate finance. In the 

absence of these strong price incentives, investors would need significant amounts of climate finance 

to replace gas power plants with wind energy. It is important to note that these estimates apply to the 

present moment (t=0). As wind prices evolve over time, the required growth rates will also shift, 

meaning that a sharp increase in natural gas prices may not be necessary in the long run, just as 

future declines in wind investment costs could also ease. 

Table B4.2.1. Required climate finance for wind energy under different gas price increase scenarios 

Natural gas price growth rate cost Climate finance ($ per kilowatt hour) 

%/year Without carbon taxes With carbon tax at 100$/tCO2 

0 0.1936 0.1786 

1 0.1779 0.1629 

2 0.1617 0.1467 

3 0.1449 0.1299 

4 0.1274 0.1124 

5 0.1088 0.0938 

6 0.0888 0.0738 

7 0.0669 0.0519 

8 0.0423 0.0273 

9 0.0139 -0.0011 

Source: World Bank calculations, using real options analysis 
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Figure 4.11: Tax income under NZE, compared to SPS 

 
Source: World Bank staff calculations, using MANAGE-WB  

4.3.2. Policies to catalyze private investment 

Private investment is essential to Georgia’s climate transition but unlocking it requires systemic reforms 

across key sectors and a continued deepening of financial markets. Mobilizing private capital for climate-

related investments is a complex undertaking that hinges on coordinated public sector actions, sector-

specific reforms, and a continued deepening of financial markets. The NBG has made strides on 

advancing Georgia’s sustainable finance agenda, developing a sustainable finance roadmap, integrating 

sustainability into bank governance codes, introducing climate-related reporting requirements, and 

launching a climate stress test framework. Major commercial banks are also actively promoting 

sustainable finance. But despite these positive developments, weak or absent sectoral regulations and 

limited enforcement continue to constrain the commercial viability of many climate-related projects. 

The Georgian financial sector faces structural issues that constrain the mobilization of climate 

finance. The system is dominated by banks, which account for 90.5 percent of total financial assets. 

Despite some improvement in competition, market concentration persists. At the end of 2023, the two 

largest commercial banks accounted for approximately 75 percent of total lending and 77 percent of 

total banking assets. In 2022–24, the average maturity of local and foreign currency business loans 

was 3.2 and 4.8 years, respectively, which is not enough for many climate projects that require patient 

capital. Although inflation fell to about 1 percent range since 2024, overall loan interest rates remained 

high, at 11–12 percent. The domestic capital market also remains underdeveloped, with the corporate 

bond market accounting for just 2.4 percent of GDP by the end of 2023 and a narrow investor base, 

primarily consisting of the two largest commercial banks. This limits the availability of long-term, lower-

cost financing. The foreign exchange spot market lacks the depth and liquidity to meet the needs of 

larger foreign investors, and available currency hedging instruments are largely provided by banks, 

further limiting foreign investor participation in Georgia’s capital markets. 

Banks continue to face capacity constraints in effectively assessing climate risks and pricing climate 

investments. While major commercial banks have made progress under various NBG guidelines—

particularly in governance, disclosure, and reporting—challenges persist in integrating climate risk into 

loan pricing and evaluating client creditworthiness for green projects. These issues are compounded by 

limited historical data on climate asset performance and a shortage of in-house expertise and access to 

technical consultants (figure 4.12). As the climate finance market evolves and regulatory reforms improve 

project bankability, strengthening climate-related capacity within financial institutions remains a priority. 
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Figure 4.12: Crosscutting climate finance barriers and distribution of assets in the financial sector 

a) Barriers                    b) Distribution of assets 

 
 

Sources: Georgia CCDR Climate Finance Survey 2025; NBG 

 

Georgia’s nascent corporate thematic bond market could play a relevant role in private sector climate 

action financing. The domestic market for public corporate bonds has grown significantly during the 

last few years, from an annual average placement of $49 million in 2014–21 to $287 million in 2022–

24 (figure 4.13). Since Georgian Renewable Power Operations issued the first public corporate green 

bond in 2022 for $80 million (5-year maturity), there has been growing interest in issuing thematic 

bonds31 among Georgian companies, with nine public corporate thematic bonds issued between 2022 

and 2024: four green, one social, one sustainable, and three sustainability-linked bonds, for a total of 

$293 million. For the thematic bond market to grow, a robust and transparent governance framework 

is needed, in line with international best practices. The NBG has taken steps in the right direction, 

releasing a draft of the green, social, sustainability, and sustainability-linked bonds regulation (NBG 

2024)—developed with input from international financial institutions, including the World Bank Group 

and European Bank of Reconstruction and Development—for consultation in 2024. 

Figure 4.13: Total placement of public corporate bonds in Georgia, 2020–22, by type and currency 

 
Source: National Bank of Georgia public corporate bond market statistics  

Note: Annual average placement between 2014–21 and 2022–24 are added for reference. 

The energy sector has attracted investor interest but continues to face policy barriers, particularly 

related to offtake agreements, constraining private capital flows. The sector has attracted strong 

interest from domestic and international investors, reflecting its relative maturity compared to other 

climate-related sectors. But significant financing gaps remain, particularly in RE. Market participants 

cite uncertainties surrounding offtake agreements and PPAs, long payback periods, and complex 

permitting procedures as major barriers (figure 4.14).  

 
31 Also known as green, social, sustainable, and sustainability-linked (GSSS) bonds and GSS+ bonds.  
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Figure 4.14: Financing barriers: RE generation and building energy efficiency 

 

  

Source: Georgia CCDR Climate Finance Survey 2025  

 

Strengthening sectoral regulations, incentives, and enforcement would help unlock energy efficiency 

investments, particularly in the building sector. To address climate-related externalities and improve 

project commercial viability, Georgia needs clear industry standards, robust regulations, attractive 

incentives, and effective enforcement. This is particularly relevant for buildings, where weak or absent 

regulations and lack of incentives are barriers to investment and direct subsidies and grants are not 

always enough to incentivize retrofitting commercial and residential buildings. An energy audit regime 

for new public buildings is under discussion, in the context of the Law on Energy Efficiency of Buildings 

(No. 5900-SS of 2020). If implemented, Georgia will have to scale up investment, build institutional 

and technical capacity, improve data systems, and raise public awareness. Expanding the regime to 

include commercial and residential buildings could attract broader investor interest.  

Pricing reforms can play a pivotal role in shifting firms and consumers toward energy- and resource-

efficient solutions. Electricity and gas pricing structures in Georgia discourage the adoption of clean 

technologies and more efficient energy use and are unconducive to investments in industrial 

decarbonization or household adoption of clean heating alternatives (World Bank Group 2023). 

Revisiting and adjusting the tariffs can help shift firm investment and consumer behaviors toward 

cleaner and more energy-efficient solutions, while performance-based rebates using carbon or excise 

tax revenues could further incentivize industrial retrofits, efficient heating systems, household 

insulation, and similar actions. Carbon revenues can also be used to subsidize the purchase or 

instalment of low-carbon solutions for low-income and vulnerable groups. 

Georgia needs targeted sector strategies to improve climate project economics and better align 

investor incentives. Beyond regulatory and pricing reforms, government action is also needed to 

improve the commercial viability of climate investments. For example, shifting consumer demand away 

from second-hand internal combustion engine vehicles and addressing competition from informal 

transport services would improve the financial case for public transport and transport electrification 

projects. Supporting the transition from individual to more efficient, centralized heating systems would 

encourage investments in clean heating, while strengthening municipal fee waste collection systems 

would help boost revenue predictability, improving the bankability of waste management initiatives.  

Georgia’s underdeveloped insurance sector limits the roles private players can play in climate 

adaptation and resilience. Insurers can support risk-informed decision-making by pricing climate risks, 

but in Georgia, this function is weak due to a narrow product base and underdeveloped market. 

Insurance penetration, though relatively high for the ECA region, is significantly below the global 

average, standing at just 1.3 percent of GDP in 2023, which is low for sectoral development. Climate-
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related disaster coverage is minimal,32 with most risks transferred to regional reinsurers and limited 

local risk pooling. Assessing climate-related risks is considered difficult and costly. The market is 

dominated by short-term offerings, with a notable absence of life insurance, which could anchor longer-

term funding.33 The lack of long-term investment opportunities in the financial markets discourages 

insurers from adopting business strategies that enable solutions for infrequent but severe physical 

climate risks. Meanwhile, Georgia has yet to complete the transition from a compliance-based to a risk-

based supervisory approach, where capital requirements are more closely tied to insurers’ exposure 

and can strengthen incentives to price risk accurately and develop more innovative risk transfer 

mechanisms. 

Closing the climate-related disaster risk funding gap requires a holistic approach that mobilizes public 

and private capital. To date, the government has largely relied on budgetary resources for postdisaster 

response and recovery, but this approach faces growing challenges, particularly for low-frequency, high-

severity events. Between 2012 and 2023, government disaster-related spending nearly tripled from 

GEL 32 million ($10 million) to GEL 90 million ($34 million). Complementing public resources with 

market-based risk transfer mechanisms is crucial. As the insurance sector develops, the government 

can consider leveraging private capital through market-based instruments such as insurance or other 

types of risk transfer for more severe disasters via a comprehensive disaster risk financing strategy.  

Georgia should continue to leverage international climate finance. Foreign capital has played a major 

role in financing climate investments in the country, particularly in the energy sector. As it develops the 

capital market and expands exit options and currency hedging tools for foreign investors, Georgia must 

make parallel efforts to further strengthen the legal and regulatory environment by enhancing legal 

protections, ensuring consistent enforcement, and improving dispute resolution mechanisms. At the 

same time, well-structured long-term concession agreements in critical infrastructure sectors can 

attract private capital and help position Georgia as a hub for green, export-oriented industries.  

Georgia can also continue the strategic use of international climate funds and concessional finance 

from IFIs. IFI funding has played a crucial role across the energy, transport, agriculture, waste 

management, and industrial decarbonization sectors, and its strategic deployment can help address 

market failures through project preparation support, co-investment in high-risk assets, and private 

sector capacity building. This is particularly so in areas where local private sector readiness is low. IFI-

backed financing and technical assistance can also serve as a concessional catalyst to crowd in private 

capital and mitigate risks through partial guarantee schemes, first loss coverage, and technical 

assistance facilities. 

PPPs present significant opportunities to mobilize private investment in climate infrastructure. They 

are well-suited for critical climate infrastructure projects—such as rail and road construction, deep-

water ports, and charging infrastructure—which often have long lead times, complex risk-sharing, and 

substantial capital needs. The 2018 Law on Public Private Partnerships (No. 2273-IIS of 2018) aligns 

with international best practice through its comprehensive scope and considerations, including on 

project development, competitive selection principles, fiscal and risk management, lender protection, 

and dispute resolution. Also in 2018, the government established the PPP Agency, which is involved in 

evaluating projects in the energy sector.  

But the PPP legal framework faces implementation challenges and needs to be more actively used. 

Of the PPP Agency’s list of 296 potential RE projects evaluated or under evaluation in April 2025 

(corresponding to $3.2 billion), only 23 had reached implementation phase (corresponding to $100 

 
32 There is no compulsory private property insurance against natural disasters in Georgia, commercial banks issuing mortgage loans do not require their 

customers to purchase such insurance, and there is no disaster-related insurance in the construction sphere. 

33 According to the Insurance State Supervision Service of Georgia, as of end-2023, life insurance accounted for only 8% of total premiums, while the 

majority comprised health insurance for 42%, road transport for 19%, property insurance for 12%, and motor third-party liability for 7%. 
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million). Beyond financial market constraints—such as underdeveloped markets, limited local financing 

options, and a lack of instruments to manage currency risks—other barriers persist. These include a 

lack of technical expertise within government agencies to structure and manage complex PPPs, a 

limited track record of successful projects, concerns over contract enforcement, and low awareness 

and understanding of both the new PPP law and the role of the PPP Agency across the public and private 

sectors and the general public. Addressing these gaps is critical to unlocking PPPs as a viable 

mechanism for scaling up climate investment. 
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5. Inclusive transition 
 

 

 

 

 

 

 

 

 

 

 

5.1. Impacts on poverty at national and regional levels 

The national poverty rate declines in all scenarios to 2050 due to broad economic growth, real wage 

increases, better employment outcomes, and a declining population. Starting from an official poverty 

rate of 9.4 percent in 2024, the projected share of population living below the national poverty line 

decreases by 0.9 percentage points by 2030, and a further 3.8 percentage points by 2050 under SPS. 

All scenarios assume that, compared to 2024 levels, the population falls by 1.9 and 9.2 percent by 

2030 and 2050, respectively, due to youth outmigration and mortality in older populations. 

Employment rates are assumed to remain constant, at approximately 43 percent of the working-age 

population in both 2030 and 2050, motivated by values from historical labor force participation 

surveys. 

Although employment and wage effects due to climate change barely impact poverty, consumption 

losses from food price increases are significant. Considering employment and wage effects only, the 

dry/hot scenario projects a national poverty rate 0.1 and 0.2 percentage points above the SPS by 2030 

and 2050, respectively. The wet/warm scenario implies a national poverty rate equal to that of the SPS 

by 2030 and 0.1 percentage points above it by 2050. Mtskheta-Mtianeti, Racha-Lechkhumi, Kvemo 

Svaneti, Imereti, and Shida Kartli regions experience more adverse effects due to their dependence on 

agriculture and exposure to extreme weather (figure 5.1). Introducing consumption effects, as 

channeled through constraints in purchasing power, reveals much larger vulnerabilities in the 

population, especially in lower-income quintiles and rural households. This is seen in the increased 

poverty rate (0.5 percentage points above SPS in 2030 in the hot/dry and 0.3 percentage points above 

SPS in the wet/warm), poverty gap, and poverty severity at national level. This highlights the substantial 

role of price fluctuations in driving poverty beyond the effects of income changes alone. The negative 

impact of prices is also more pronounced in select regions. In the dry/hot scenario, regional poverty 

rates increase up to 10.2 percent in Imereti, 8.0 percent in Mtskheta-Mtianeti, 7.8 percent in 

Samegrelo-Zemo Svaneti, and 7.6 percent in Khaketi, above SPS levels. 

 

MAIN MESSAGES 

 

Poverty impacts: National poverty rates decline through 2050 due to broad-based economic 

growth. Climate change has modest effects on wages and employment but significantly 

raises food prices for low-income rural households in agriculture-dependent regions. 

Adaptation that boosts agricultural productivity helps offset climate-driven poverty impacts. 

 

Building people’s resilience: Social protection can fully offset the poverty risks from climate 

change and structural shifts from the NZE transition. To ensure effective targeting of 

vulnerable households, Georgia will need to enhance its strong social protection systems by 

$5–7 million annually by 2050. 

 

Structural changes in the labor market: The NZE transition drives job growth in higher value-

added, better-paying sectors like construction, RE, and food and beverage services, but also 

reduces low-productivity jobs in agriculture and motorized transport services.  

 

Green and digital job growth is gender-biased and skill-constrained. Employment in green 

sectors is 77 percent male. In digital roles, both men and women are underemployed: only 

5 percent of women with high digital skills work in high-digital-skill jobs, compared to 24 

percent of men. To best position its workforce, Georgia can increase investments in 

education, reskilling, and upskilling for green and digital jobs, while continuing to foster equal 

access to opportunities for all genders. 
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Figure 5.1: Poverty impacts in the hot/dry scenario in 2030 

a) Employment and wages only b) Consumption effects 

  
Source: World Bank staff calculations, based on MANAGE-WB and microsimulation 

 

Adaptation boosts agriculture productivity, reducing poverty compared to the SPS. In the adaptation 

scenario, the poverty rate decreases by 0.6 percentage points in 2030 in both the hot/dry and 

wet/warm scenarios and by 0.4 (0.6) percentage points in 2050 in the hot/dry (wet/warm) scenario, 

compared to the baseline SPS, thanks to a boost in agriculture productivity. While the wage effects 

eliminate the negative impacts of climate change, the price effects on consumption reduce poverty. 

Employment and wage effects in the NZE impact poverty primarily in the Mtskheta-Mtianeti region, 

but consumption effects have more widespread impacts. Under NZE, the national poverty rate is the 

same as under SPS in 2030 and 0.1 percentage points higher in 2050. Seven regions demonstrate 

modest improvements in poverty rates compared to the SPS, and only three regions show a decline: 

Mtskheta-Mtianeti, Racha-Lechkhumi and Kvemo Svaneti, and Tbilisi (figure 5.2a). The change in the 

national poverty rate is predominantly driven by Mtskheta-Mtianeti, which exhibits an increase in 

poverty due to a higher share of employment in agriculture and services and a lower share in 

manufacturing.34 When adding consumption effects, most regions become poorer, except Samtskhe-

Javakheti, the Autonomous Republic of Adjara, and Khaketi (figure 5.2b).  

Figure 5.2: Poverty impacts in the NZE scenario in 2030 

a) Employment and wages only b) Consumption effects 

  
Source: World Bank staff calculations, based on MANAGE-WB and microsimulation 

 

5.2. Using social protection systems to reduce the impact on poverty 

Social protection could eliminate the impact of climate change and low-carbon development on 

poverty if spending increases by $5-7 million per year by 2030 through to 2050. This CCDR calculates 

what would be needed in cash transfers to eliminate the impact of a hot/dry climate and NZE transition 

on poverty, assuming that affected households can be perfectly targeted. Using this compensation 

variation approach, Georgia will need to spend $5 million annually by 2030 (including $3.7 million to 

protect against hot/dry impacts), increasing to $7 million in 2050 (including $4.3 million for hot/dry 

 
34 Agriculture and services are impacted negatively in NZE and the dry/hot scenario; manufacturing is impacted positively in NZE. 
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impacts). While it is not possible in practice to perfectly target the affected population and precisely 

assess how much would be needed to reduce their losses, this approach gives an order of magnitude 

of the cost of scaling up social protection to ensure poor people do not suffer from climate or transition 

impacts. This compares with the current $0.5 billion Georgia spends on social assistance to low-income 

families, children, elderly, and persons with disabilities. If adaptation investments are implemented, 

the increase in social transfer would be much lower, as it would only need to respond to extreme events.  

Although Georgia is ahead of its regional peers on social protection, there are still gaps. The country’s 

targeted social assistance program is highly cost-effective and the social registry has broad coverage, 

allowing it to deliver emergency transfers, as happened during the COVID-19 pandemic. But there is no 

national program to protect against income and asset losses in case of emergency and in an automated 

way, and the social registry is not fully equipped to capture sudden income changes and vulnerabilities. 

To address these gaps, Georgia could: modernize the social protection system foundation by integrating 

its social registries with climate vulnerability data, early warning systems, and other income or asset 

information; develop nondiscretionary emergency social assistance programs for disaster relief; and 

increase social insurance coverage for formal and informal workers. Reforms are underway to develop an 

integrated social protection system and improve the shock-responsiveness of targeted social assistance. 

5.3. Transition impacts on jobs and workers  

Demand for green jobs has been growing, but skills gaps persist. From 2020 to 2024, the share of 

workforce in green jobs has expanded by 15 percent, while the share in brown jobs has decreased by 13 

percent. Green jobs are concentrated in energy, water supply, and services, but remain male-dominated, 

at almost 77 percent. Gender disparities in skills and wage risks persist, and green roles are more 

common among older and more educated workers. The skills most strongly associated with green jobs 

are engineering and technology, design, physics, mechanical building and construction, mathematics, 

chemistry, mathematical reasoning, science, and systems analysis. Over one-third of Georgia’s green jobs 

are in Tbilisi, with another hotspot in Racha-Lechkhumi, where nearly 9 percent of jobs are green, mostly 

in lower-skilled roles, such as recycling (Garrote Sanchez, Sormani and Fraikin 2025). 

The net zero transition could drive structural change in Georgia’s labor market. It provides an 

opportunity for employment in sectors with greater value added and higher wages while reducing labor 

concentration in agriculture (figure 5.3). In MANAGE-WB, the employment decline in agriculture is due 

to both structural changes and productivity gains, resulting in a more capital-intensive agriculture 

sector. These changes have positive spillovers. For example, the food and beverage production sector 

becomes more competitive due to the reduced cost of agricultural products, so domestic supply and 

exports rise, leading to higher employment opportunities. Increased climate investments also positively 

impact the construction industry, while the service sector experiences a slight increase in employment. 

At the same time, modal shifts and behavioral changes in the transport sector reduce demand for 

transport services, reducing employment in that sector.  

To facilitate worker transitions and avoid negative employment outcomes, Georgia will need to 

implement complementary labor market policies. If labor mobility remains unchanged, the NZE 

transition could reduce employment by 0.3 percent by 2050 compared to the SPS, which assumes 

employment growth in line with population growth. But increasing labor mobility can help avoid these 

potential job losses. Overall, the more capital-intensive NZE results in a decrease in real labor income 

by approximately 2 percent, compared to SPS. This affects workers differently based on their skill levels: 

high-skilled workers see a 0.7 percent increase in real labor income, while low-skilled workers 

experience a 5 percent reduction, relative to SPS. This indicates a shift toward a more high-skill-

intensive economy. To facilitate the transition to NZE, Georgia must increase labor mobility, provide 

upskilling opportunities, and enhance the overall skilling process. Although skills impose significant 
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constraints on labor mobility, they do not fully explain how workers change jobs. Historical data on job 

transitions indicate that there is a notable difference between occupations that are most similar in 

terms of tasks and skills and those from which workers have historically transitioned. This suggests 

that factors other than skill barriers are likely to impact worker transitions. 

Figure 5.3: Employment change by skill under NZE, compared to SPS, 2050  

 

Source: World Bank staff calculations, based on MANAGE-WB  

The construction sector, which experiences the highest job growth under NZE, will drive demand 

across a wide range of roles, including management, design, engineering, technical, and supervisory 

positions, as well as skilled trades and labor. To meet this growing demand, Georgia can either focus 

on equipping new labor market entrants with the relevant skills or mobilize existing workers through 

reskilling initiatives. While a balanced approach is likely to be most efficient, reskilling may be necessary 

for certain specialized roles, particularly in response to urgent needs such as meeting the EU 

requirement to retrofit 3 percent of public buildings annually (see section 3.1.2). 

Georgia could face challenges in mobilizing the construction workforce needed for specialized 

building retrofitting roles, such as energy assessors, insulation workers, or heating, ventilation, and 

air conditioning technicians. Workers’ ability to transition into these roles largely depends on the 

similarity of tasks to their previous positions, but the task similarity between these specialized roles 

and other occupations tends to be quite low. While technical RE sales professionals and other 

nonretrofit occupations may share some tasks—such as advising on the energy efficiency of heating 

systems—the closest occupational matches to retrofit roles are often other retrofit-related jobs. This 

overlap presents a challenge in mobilizing workers, as those with the most compatible skill sets are 

already engaged in jobs that are experiencing increasing demand. While training workers for general 

labor roles is likely to be relatively straightforward, Georgia will also need to mobilize workers for more 

specialized roles to avoid skill shortages and support a smooth transition. 
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Transitioning from agricultural to nonagricultural roles can be challenging, especially for subsistence 

farmers, as much of their work involves tasks that are unique to farming. But certain skills—such as 

operating machinery, managing storage, and monitoring for pests and diseases—are transferable. For 

example, quality control inspectors in the food industry use similar expertise to assess product safety 

and contamination risks, while workers experienced with bulldozers, loaders, and other machinery can 

adapt those skills to construction or related sectors. But many of Georgia’s subsistence farmers rely on 

traditional farming methods with minimal machinery use, and have fewer transferable skills for 

nonagricultural employment.  

If Georgia wants to pursue a combined NZE transition and digital transformation, it will need to expand 

the availability of digital skills, although the current labor market shows notable underemployment, 

especially among women. Georgia’s labor market exhibits low digital skill intensity, with only 1.1 

percent of jobs classified as high digital skill occupations. These roles, which include software 

developers and information communications and technology (ICT) service managers, are predominantly 

occupied by men, while women are more commonly found in medium digital skill occupations, such as 

clerical and marketing professions. Notably, only 15 percent of workers—5 percent of women and 24 

percent of men—with high digital skills are employed in high-digital-skill occupations. Many women with 

backgrounds in software development are employed in accounting or medical records roles, or as 

health information technicians, indicating a significant level of underemployment. 

Figure 5.4: Network of occupational transitions by digital skills, gender, age, and wage 

 

Source: World Bank staff calculations, based on data from the Georgia Labor Force Survey, 2020–23, European Skills, Competences, Qualifications and 

Occupations, and World Bank 2025 b  

Notes: Each node represents an occupation, labeled with its ISCO-08 code and sized by employment level; links between nodes reflect transition 

probabilities; nodes positioned closer together reflect higher transition likelihood. 

 

Beyond skill-related challenges, Georgia needs to address other labor market barriers, particularly 

those related to gender. Figure 5.4, which provides a visual representation of occupational transitions 

in Georgia for 2020–23, reveals pronounced gender biases and stereotypes across occupations. In 

more than half of occupations, at least 75 percent of workers are of one gender, with digital occupations 

and higher-wage roles predominantly occupied by men, while women and older workers are 

disproportionately represented in lower-paid roles with low digital skill requirements. The Pearson 
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correlation coefficient between digital skills and wage is 0.38, while the correlation between the fraction 

of female workers and digital skills is -0.17. Revealing significant demographic barriers to labor mobility, 

the networks highlight areas where targeted interventions improve workforce inclusivity and equity. 

5.4. Preparing people for a resilient, low-carbon transition through 

education and health care  

Education plays an increasing role in promoting climate change awareness in the population and 

enabling the workforce. Georgia has aligned itself with EU and global standards through reforms that 

emphasize sustainability, innovation, and future competencies. This implies fostering the knowledge 

and skills required to navigate contemporary global challenges, including climate change. Georgia’s 

NDC, forthcoming Climate Change Law, forthcoming green growth strategy and Integrated National 

Energy and Climate Plan (2024) all include climate change education as a national priority, pointing to 

building climate literacy, capacity building, and developing green skills. The primary and secondary 

curriculum includes comprehensive content on the science of climate change, mitigation and 

adaptation, international agreements, and links to gender, migration, and the green economy. 

Professional development is recognized as essential for effective climate change education, and over 

3,000 teachers have been trained through Environmental Information and Education Centre courses. 

Despite such advances, the intersection of climate change and biodiversity—a crucial step in ensuring 

a scientifically complete understanding of environmental systems and challenges—remains 

underrepresented. Strengthening interdisciplinary content, expanding teacher training, and fostering 

collaboration among stakeholders will be crucial to equip students with the knowledge and skills they 

need to effectively address climate challenges. 

Vocational training is inadequate, with programs focused on sustainability covering only 5 percent of 

the total diploma programs, and limited access in rural areas. Vocational diplomas that raise 

knowledge about sustainability and offer training in technical skills related to the green transition cover 

5 percent of the countrywide training capacity. At 6.35 percent of the total, the figure for short-term 

courses is similar. Overall, the vocational education and training system has stronger delivery capacity 

in Tbilisi, which offers 41 percent of all full qualification courses, and 65 percent of all short-term 

training courses. Expanding green vocational education and training, establishing a flagship center of 

excellence for green skills, addressing gender and geographic inequities, and boosting PPPs would help 

ensure an inclusive transition. Increased funding, better career guidance, and targeted support for 

vulnerable workers are also essential to harness the potential of a green economy while mitigating labor 

market disparities.  

Health-related risks linked to climate impacts in Georgia also need to be addressed. These include 

injury and mortality due to meteorological disasters, heat-related illnesses, especially impacting the 

elderly and outdoor workers, respiratory diseases due to rising air pollution, allergens, and zoonotic or 

vector diseases, malnutrition and foodborne risk, noncommunicable diseases exacerbated by climate 

factors, and mental trauma from climate impacts, including displacement. The government is taking 

steps to align its health system with climate resilience goals, but broader reforms are needed to adapt 

to increasing risks. Training on climate-related health risks, emergency response, and disease 

surveillance, for frontline workers is vital, and health risk assessments must be integrated into 

infrastructure and environmental planning. Building capacity in hospitals in disaster zones for surge 

responses will also be key to saving lives. Conducting and updating national vulnerability assessments, 

as outlined in the 2025 Draft Health NAP, will reveal weak points that need to be strengthened to 

prepare for climate-linked disasters. The government also needs to strengthen national climate health, 

allocate the necessary budgetary resources, and increase climate-sensitive investments in primary 

health care and preventive services. More importantly, integrating meteorological information into 

health surveillance systems can help it predict climate-sensitive disease outbreaks. 
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6. From assessment to action 
To navigate the transition, the government will need to prioritize interventions. The recommendations 

in table 6.1 are prioritized in terms of impact and urgency. In addition to their decarbonization and 

resilience impact, this prioritization considers their potential to reduce macroeconomic and social risks 

and/or strengthen human capital. Policy recommendations are also screened in terms of institutional 

readiness for implementation, providing an indication of whether the current policy and institutional 

frameworks, human capital stocks, fiscal capacities, and enabling private investment environment can 

support implementation or whether actions are needed to strengthen these. 
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Table 6.1: Summary of CCDR policy recommendations  

 
35 EVs are currently exempt from import duty; supplying and/or importing electric buses and minibuses is exempt from VAT with the right to deduction; excise tax rate for hybrid vehicles no older than 6 years is reduced by 60%; and certain 

EVs are exempt from excise tax without the right to credit. 

High-level objective Priority policy actions 
Lead agency/ 

ministry/stakeholder 
Indicators for implementation 

Key implementation 

barriers  
Sector  

Improve the macrofiscal and 

institutional environment for a 

resilient, low-carbon transition 

 

Strengthen implicit carbon pricing by gradually increasing 

excise on fuels, recycling revenues generated to compensate 

the poorest households (see Georgia Public Finance Review 

2025 for more details) 

Complement existing measures to incentivize EV purchases35 

Explore options for green fiscal reform to align government 

revenue and expenditure with sustainability objectives 

Assess long-term macroeconomic risks from climate change 

impacts and natural disasters and develop a risk financing 

strategy 

Complement green fiscal measures with higher 

environmental standards and regulations and green public 

investment for climate-resilient infrastructure, sustainable 

transport, and RE to promote the transition 

Promote competitive markets to increase efficiency, 

innovation, and investment to accelerate the low-carbon 

transition 

Identify reforms and reform packages that can help frontload 

growth gains, alleviate policy trade-offs, and support a 

growth-friendly green transition 

MoF, MEPA, private 

sector, financial 

industry 

TCP 

Revenues from increased excise tax 

Share of BEVs among annual registrations 

 

Political acceptability 

of higher fuel prices 

Cross-sector 

Mobilize private investment 

through improved market 

mechanisms, regulation, and 

enforcement  

Continue modernizing energy markets and strengthening 

offtake certainty through well-designed CfDs, transparent 

competitive bidding, and robust price signals based on day-

ahead and intraday markets 

Improve industry standards, sector regulation, and 

enforcement to increase financing appeals of climate projects 

Raise awareness and fill capacity gaps in government bodies, 

the business sector, and the public 

MoESD, MRD, MoI, 

MoF, local 

government 

authorities  

Percentage of energy contracts with 

transparent, market-based pricing 

mechanisms 

Volume of private investment in climate 

projects ($, millions) 

Number of climate projects meeting 

enhanced industry standards 

 

Insufficient 

enforcement of 

regulatory rules or 

industry standards; 

Insufficient 

intergovernmental 

coordination; 

Concerns about price 

increases and impact 

on tariffs and loss of 

state control 

Cross-sector  

Continue SOE reforms and 

incentivize climate action 

within SOEs  

Continue with SOE governance reform, promote competitive 

neutrality 

Align major SOEs in key sectors with national climate 

objectives 

Foster collaborations between SOEs and private firms in 

climate-relevant sectors 

MoF  Number of SOEs meeting new governance 

standards  

SOE climate-aligned investments as share 

of total expenditure  

Number of climate-oriented joint ventures 

between SOEs and private firms 

Entrenched 

management and 

governing practices  

Potential conflict 

between commercial 

performance and 

climate goals  

Cross-sector  
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High-level objective Priority policy actions 
Lead agency/ 

ministry/stakeholder 
Indicators for implementation 

Key implementation 

barriers  
Sector  

Raise awareness, apply 

incentives, and build capacity 

for private sector players  

Proactively engage stakeholders of climate investment 

projects and build capacity of private sector players (firms 

and consumers) 

Identify well-designed financial and fiscal incentive measures 

to shift private sector behaviors toward climate-aligned 

actions and investments  

Invest in regulatory impact assessments and other analytical 

tools that facilitate the identification of effective measures 

and support their successful implementation  

MoF, MoESD, MRD, 

MoI  

Integration of community and stakeholder 

engagements in large climate investment 

projects  

Uptake rates of fiscal incentives (tax 

credits, subsidies) for climate investments 

Private sector spending on climate-related 

R&D and technology adoption 

Consumer adoption rates of climate-

friendly products and services 

 Cross-sector  

Deepen financial markets for 

commercial climate financing  

Improve banking sector competition and further efforts to 

facilitate capital market financing 

Cultivate a more diverse investor base and facilitate the 

conditions for crossborder climate financing and investment 

flows 

Implement insurance sector risk-based supervision, deepen 

the insurance market, and expand climate-related product 

offerings  

Develop a national disaster risk strategy  

Continue with efforts to promote climate finance, including 

thematic bonds that provide long-term climate financing  

Continue to refine supervisory requirements and 

assessments for climate-related financial risks, with a focus 

on systemically important banks 

NBG  Volume of climate-aligned financing ($, 

millions)  

Capital market financing, as percentage of 

total climate funding 

Completion of national disaster risk 

strategy  

Release and uptake rate of climate-related 

insurance products 

Number of banks implementing climate 

risk management measures, climate 

stress tests, and scenario analysis 

Insufficient climate risk 

data and disclosure 

frameworks  

Limited risk appetite 

Capacity constraints 

Finance  

Leverage PPPs and blended 

finance for climate projects 

Strengthen PPP Agency capacity and leverage the PPP 

framework to attract private sector participation in climate-

relevant sectors, including energy, transport, and water 

Work closely with IFIs and local financial institutions in the 

design and implementation of blended finance mechanisms 

for climate projects 

PPP Agency, MoF Number of climate projects leveraging PPP  

Ratio of blended finance deals to 

traditional financing in climate sectors 

Insufficient 

intergovernmental 

support, driven by lack 

of capacity 

Finance  

Improve water resource 

management 

Reform critical water sector agencies (e.g., Georgian 

Amelioration and the National Environment Agency) by 

investing in training, equipment, and systems to improve 

irrigation service delivery and water resource management 

Invest in software and hardware to improve water, land, and 

agriculture climatological data monitoring  

Establish a national center for agrometeorological monitoring 

and planning 

MEPA, National 

Environment Agency, 

Georgian 

Amelioration  

Area of irrigated land, including that fitted 

with drainage systems 

Prevalence in use and accuracy of 

information systems 

Financing costs 

Enthusiasm for 

adopting new 

technology systems 

Water 

Increase water use efficiency Reform water tariff for irrigation to improve water use 

efficiency in irrigated systems  

Invest in water metering to improve monitoring of water 

usage and shift toward volumetric pricing of water 

Georgian National 

Energy and Water 

Supply 

Regulatory 

Commission 

(GNERC), MEPA, 

Tariff rates Opposition to 

expensive tariffs due to 

Georgia being seen as 

the land of water 

Water, 

agriculture 
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High-level objective Priority policy actions 
Lead agency/ 

ministry/stakeholder 
Indicators for implementation 

Key implementation 

barriers  
Sector  

Invest in training and support for farmers—including support 

on how to adopt water saving technologies and their use in 

irrigation—to develop stronger water user associations 

Rural Development 

Agency 

Continue land reforms and 

encourage CSA practices 

Enable land or output consolidation and establish geospatial 

data and systems for climate adaptation 

Invest in agronomic research to inform farmers on best crop 

varieties and seeds for different agroecological conditions in 

a changing climate 

Expand data systems for climate risk monitoring 

Align agricultural subsidy programs with CSA objectives 

MEPA, Rural 

Development Agency 

Amount of funding allocated to agronomic 

research projects 

Number of partnerships formed with 

international research institutions 

Number of training sessions conducted for 

farmers on new agronomic practices 

Percentage of farmers adopting 

recommended crop varieties and soil 

management practices 

Level of integration of climate data into 

national agricultural planning systems 

Limited financial 

resources for R&D 

Lack of adequate 

research facilities and 

equipment 

Insufficient local 

expertise in climate-

resilient agronomic 

practices 

Agriculture 

Facilitate forest restoration Clearly define competencies between national institutions 

and landowners and land users in the field of soil protection 

Pilot payments for ecosystem service (PES) schemes and 

develop restoration-linked financial products in collaboration 

with commercial banks of Georgia 

Integrate restoration explicitly into public investment planning 

at national and municipal levels 

Strengthen measures and interagency coordination to 

prevent, detect, and prosecute illegal logging 

Achieve international quality standard, regularity, and 

consistency of forest inventories and forest management 

planning 

MEPA Policy on soil protection implemented 

Number of PES pilot schemes active and 

total area enrolled 

Share of public investment  (national + 

municipal) that include restoration  

Area impacted by illegal logging incidents 

per year  

Share of forest area covered with up-to-

date and operable management and 

monitoring instruments 

High upfront 

investment costs for 

technology and data 

infrastructure 

Lack of mainstreaming 

of natural capital into 

fiscal planning 

Resistance to stricter 

management 

requirements 

Weak enforcement 

capacity 

Forests  

Increase the resilience of road 

and rail infrastructure 

Identify the critical roads, bridges, and rail sections that are 

exposed to natural hazards, integrate such risk assessments 

in the RAMS, and allocate dedicated resources for climate 

adaptation in the multiyear rolling investment programs 

Complement hard engineering with soft engineering (e.g., 

early warning systems) and nature-based solutions to 

improve the economics and cost-effectiveness of 

interventions  

Harness technology for slope protection and water 

management 

MoESD, MoI, MRD, 

RD, JSC Georgian 

Railway 

Annual budget earmarked and executed, 

for climate adaptation measures for roads, 

bridges, and railways 

Kilometers of vulnerable and critical 

priority sections improved per year 

Regular update of risks and criticality 

assessments 

Lack of appropriate 

data 

Limited funding 

Transport 

Increase the resilience of 

power infrastructure 

Develop a resilience plan for the power sector 

Implement adaptation measures for transmission, 

distribution, and generation infrastructure 

Incorporate resilience measures in the design of the new 

power sector infrastructure 

MoESD, GNERC, 

GSE, Georgian Oil 

and Gas Corporation 

(GoGC), Engurhesi, 

MoF, distribution 

companies 

Developed and approved resilience plan 

Upgrading and retrofitting energy 

infrastructure (power plants, transmission 

lines, and distribution networks) to 

enhance their resilience to extreme 

weather events  

Lack of clear policy and 

regulatory directions  

Lack of clear resilience 

standards and budget 

allocation 

 

Energy 
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High-level objective Priority policy actions 
Lead agency/ 

ministry/stakeholder 
Indicators for implementation 

Key implementation 

barriers  
Sector  

(e.g.,Energo-Pro 

Georgia, Telasi) 

Implemented advanced technologies: real-

time monitoring and artificial intelligence-

driven outage prediction. 

Share of workforce that has received 

training 

Develop institutional 

frameworks and policies to 

enable digital resilience 

Highlight resilience of digital and information infrastructure 

as a priority in sectoral and national digitalization strategies 

Include key digital and information infrastructures as national 

critical infrastructures, allowing for critical information 

infrastructure policies to be developed that include physical 

and cybersecurity aspects 

Identify lead agencies for developing, coordinating, and 

supervising digital and information infrastructure resilience 

policies 

MoESD, 

Communications 

Commission 

Resilience of digital infrastructure 

addressed in sectoral strategies, such as 

the next broadband development strategy 

(current strategy is to 2025) 

Developed and approved digital and 

information infrastructure protection policy 

Approved institutional framework to 

develop, coordinate, and supervise digital 

and information infrastructure resilience 

policies 

Lack of clear policy 

direction and 

institutional 

arrangements on 

resilience of digital 

infrastructure 

Digital 

Increase the resilience of 

physical digital infrastructures 

Improve resilience and adaptation data collection in the 

sector to develop a national view of digital infrastructures and 

conduct periodic network resilience analysis 

Develop and adopt climate-resilient engineering standards for 

digital infrastructure development, including climate and 

environmental risk assessments requirements for new 

projects 

Develop an emergency telecommunications plan and conduct 

regular scenario-based testing and drills 

Encourage public-private collaboration for coordinated 

planning and information sharing 

MoESD, 

Communications 

Commission, 

telecommunications 

and datacenter 

operators  

Sectoral data collection improved to 

include infrastructure and cyber resilience 

Construction standards developed and 

adopted for digital connectivity 

infrastructure  

Emergency telecommunications plan 

developed, and periodic drill conducted in 

coordination with the private sector 

Time-bound action plan to strengthen the 

physical resilience of digital infrastructure 

developed in coordination with the private 

sector, including identified areas of public 

sector support  

Lack of appropriate 

regulations, standards, 

and institutional 

capacity to mainstream 

resilience building 

measures 

Distributed ownership 

of digital infrastructure 

hinders collaboration 

across digital 

infrastructure owners 

Digital 

Prioritize electricity sector 

expansion 

Include net zero targets in the Generation Expansion Plan 

and start integrated generation planning based on land 

availability, resource potential, and grid capacity 

Prioritize and implement measures to enhance resilience, 

flexibility, and digitalization 

MoESD, GSE Updated generation expansion plan  

Updated 10-year network development 

plan 

Need to revise existing 

energy development 

plans and investment 

needs require revision 

Masterplans for 

hydropower needed 

Energy 

Increase investments in, and 

modernization of, the 

distribution grid 

Increase distribution grid capacity to integrate distributed 

renewables, promoting private RE investment 

Promote RE for self-consumption and demand-side flexibility 

and support micro-grid development 

MoESD, GNERC, 

distribution 

companies (e.g., 

Energo-Pro Georgia, 

Telasi) 

Updated distribution grid planning 

Transposed and implemented legislation 

on energy communities and prosumers 

Privatization of the 

distribution sector has 

hampered much-

needed investments  

Increased 

requirements for 

distribution companies 

would increase end 

consumer tariffs 

significantly 

Energy 
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High-level objective Priority policy actions 
Lead agency/ 

ministry/stakeholder 
Indicators for implementation 

Key implementation 

barriers  
Sector  

Continue full harmonization of 

energy sector policies and 

regulations with the Energy 

Community 

Continue to harmonize Georgia’s policy framework with the 

EU’s Energy Community and establish implementation and 

enforcement bodies  

MoESD, GNERC Transposed and implemented policy and 

regulatory framework 

Institutional capacity 

limitations, complexity 

and volume, 

requirement of deep 

reforms, stakeholder 

resistance 

Energy 

Redirect incentives to switch 

from expanding gas 

distribution networks to 

renewable heating 

Require new building projects to integrate renewable heat 

and electricity solutions 

Start feasibility assessment to trial replacement of existing 

heating with renewable solutions (heat pumps, solar, 

geothermal) 

MoESD, GoGC, MRD Enacted policy 

Finalized feasibility study 

Lack of incentives Energy 

Prioritize energy efficiency Establish an implementing body for energy efficiency 

measures 

Assess financial incentives and create a revolving fund 

Implement annual public building renovation of at least 3% 

Check and enforce building efficiency codes 

MoESD, MoF, MRD Established implementing entity 

Established revolving fund 

Enforced building efficiency code 

Percentage of buildings renovated 

Complex to implement 

Lack of financial 

incentives 

Energy 

Replace or rehabilitate gas 

pipelines 

Start feasibility assessment for pipeline rehabilitation or 

replacement  

Identify sources of funding for pipeline rehabilitation project 

GoGC, MoESD, MoF Finalized feasibility study 

Mobilized funds for rehabilitation 

Lack of funding Energy 

Improve the operational and 

energy efficiency of logistics 

and transport systems 

Accelerate the transition to BEVs via a combination of self-

funded differentiated tax schemes (feebates), corporate tax 

incentives and regulatory requirements for highly-used fleets, 

and targeted funding support for EV charging infrastructure 

channeled through competitive tenders  

Support improvements in intermodal logistics, modern 

warehousing, and rail and port capacity 

Introduce demand management measures in cities (e.g., 

congestion charging and dynamic parking pricing) to 

complement public transport investments 

MRD, MoI, MoF, 

MoESD, local 

authorities 

Share of BEVs among annual registrations 

Ratio of charging points (and power) to 

BEVs  

Rail freight volumes along the mainline rail 

network 

Capacity, throughput, and performance 

indicators on Georgian ports 

Passenger modal share for urban and 

interurban transport 

High reliance on 

secondhand vehicle 

imports and higher 

capital expenditure of 

BEVs 

Transport 

Improve health system 

response to climate change 

impacts 

Integrate health risk assessments into infrastructure and 

environment planning 

Build capacity in hospitals in disaster zones for surge 

responses 

Conduct and update national vulnerability assessments as 

outlined in the 2025 Health NAP  

Strengthen national climate health, allocate necessary 

budgetary resources, and increase climate-sensitive 

investments in primary health care and preventive services 

Expand surveillance for climate-sensitive disease outbreaks 

by integrating meteorological information into health 

surveillance systems 

Ministry of Internally 

Displaced Persons 

from the Occupied 

Territories, Labour, 

Health and Social 

Affairs (MoILHSA) 

 

Annual percentage of projects with 

documented health risk assessments 

Percentage of disaster-prone hospitals 

with established and tested surge 

response plans 

National vulnerability assessments 

conducted and updated 

Dedicated budget lines for climate-health 

adaptation and mitigation activities within 

the health sector 

Number of climate-sensitive disease 

surveillance systems that integrate 

meteorological data for early warning and 

outbreak detection 

Limited capacity and 

ownership, weak 

interagency 

coordination 

Limited technical 

capacity and resources 

Heavy reliance on 

external donor funding 

and limited domestic 

resource allocation 

 

Health 
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High-level objective Priority policy actions 
Lead agency/ 

ministry/stakeholder 
Indicators for implementation 

Key implementation 

barriers  
Sector  

Support green skill 

development 

Design and implement reforms to promote labor mobility, 

upskilling, education, and training for the green and digital 

economy 

Strengthen green management capacity among private 

enterprises 

MoESY, MoILHSA, 

Skills Agency, State 

Employment Services 

Agency 

Increase in enrolment in adult upskilling 

and reskilling programs  

Develop a skills taxonomy and forecasting 

methodology as a basis for curriculum 

development and prioritization  

Lack of intra-agency 

coordination  

Limited availability of 

formal training slots for 

adult learners 

Limited investment of 

employers in on-the-job 

training 

Education 

Social 

protection 

and labor 

Improve people’s resilience to 

shocks 

Make delivery systems faster and integrated with vulnerability 

indicators 

Expand social insurance coverage for informal workers and 

subsistence agricultural workers 

Develop emergency social assistance measures 

MoILHSA, Social 

Services Agency, 

MoESD, Pension 

Agency 

Completion of the Integrated Reporting 

Systems for Social Protection 

Time taken for the assessment and speed 

of delivery and payment to households in 

vulnerable conditions once eligibility is 

determined 

Insurance coverage for informal and 

subsistence workers 

Fragmentation of 

social protection  

spending across 

municipalities 

Legal and political 

obstacles to public 

funding of 

unemployment 

insurance 

Social 

protection 

and labor  
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